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Preface

How do individuals achieve wellness in today's busy, stressful world? More important, how does one remain healthy, since wellness and health are not static, and every day can bring new challenges that directly impact an individual's quality of life? While living a long time and not becoming seriously ill or injured may not guarantee anyone a sense of wellness, conversely, being sick may not rob someone of a sense of well-being either.

How is that possible? This three-volume set, the Encyclopedia of Wellness, will examine key components that create overall wellness. These include preventive measures such as eating a healthy diet, choosing regular exercise as part of a lifestyle, making self-care decisions that encourage wellness, reducing the risk of chronic diseases, preventing injuries, diminishing safety hazards and environmental issues in the home and workplace, and making the best use of the country's health care system.

A thorough understanding of the changing face of U.S. health care is of growing importance, because the cost of medical care in this country continues to rise rapidly. Knowing what choices to make and how to successfully navigate the medical system frustrates many Americans. These ongoing challenges make information an increasingly valuable component of wellness.

This reference work offers fundamental information about hundreds of topics and methods for examining overall wellness, including health insurance, flexible spending accounts, antioxidants, low-fat versus high-protein diets, smoking, healthy food choices at home as well as in fast food restaurants and schools, vitamins and minerals, diet supplements, drugs and alcohol, and recent changes in national health care legislation and workplace wellness programs that show how corporate America is keeping employees healthy and productive.

The most important aspect of the Encyclopedia of Wellness is the wealth of perspectives and information it presents. Leading scholars, well-respected researchers, and up-and-coming professionals have come together to share their wisdom and talents, and readers will be the richer for their efforts. Entries for this encyclopedia have been drawn from all aspects of wellness: physical, mental, emotional, social, and spiritual. The essays have been written in such a way that complex subjects are clear and concise. Even more important, each entry will lead readers to other questions and more information. And they will discover, as I did, just how much there is to learn about living well.

The Encyclopedia of Wellness will appeal to students of health and wellness as well as to researchers and laypeople in all different disciplines, including public health, mental health, nutrition, alternative medicine, religious studies, sociology, and philosophy.

The Encyclopedia of Wellness offers some 222 entries, from 78 contributors, including notable individuals such as Myrna Chandler Goldstein, Stan Krippner, Reverend Dr. J. Harold Ellens, Harris Friedman, and others. Some of the specially selected material comes from content, updated as appropriate, that has been published in Greenwood's and ABC-CLIO's award-winning encyclopedias and other reference works and from ABC-CLIO's informational databases. Information about the contributors is found in the “About the Editor and Contributors” section at the end of the set.

Each of the essays in this encyclopedia examines an aspect of mental, physical, social, emotional, or spiritual health and looks at current research, its history, and what the future may bring in that subject area. One of the challenges in assembling this encyclopedia was the decision of what to include and what to leave out. There are so many resources available that provide great depth of information on unique aspects of health. This work was not intended to be a comprehensive examination of any single topic. Instead, the goal was to create a resource that covered as many related aspects of health and wellness as possible. The decision was also made not to focus exclusively on disease, although there are entries on specific diseases. The aim instead is to offer readers a well-rounded list of topics that fall under wellness, not just illness, including insurance, exercise, and nutrition.

The volumes are arranged in alphabetical order in standard encyclopedia format. Each entry also provides a list of references and suggestions for related topics. In some entries, short sidebars are intended to provide a personal look into some aspect of health. For example, an article about autism contains a sidebar that describes a very successful summer camp for autistic children. The Internet resource list at the end of the volumes offers a substantial starting point for those wishing to link to other government, nonprofit, and private organizations offering sources of information.

This work is both ambitious and humble. The ambition lies in trying to capture the essence of wellness in just three volumes. The humility, on the other hand, is in realizing that, no matter how much is known, there will always be something new to learn in the quest for a healthy balance in life. As a librarian and researcher, I love books and I love research. My passions joined together in this encyclopedia, a perfect oasis for readers like myself to leisurely browse, roaming from item to item, or to turn directly to whatever information is needed at the moment.

When I was growing up as a child, good nutrition was Wonder Bread with a thick coating of Jiffy peanut butter. The bread was so soft it almost melted before you took your first bite. My rebellious years coincided with the turbulent 1960s and 1970s, when hippies were in vogue and everyone I knew turned vegetarian to help save the planet. I was determined not to be left behind and joined the “granola” crowd, proudly sharing my tofu culinary skills. Once I became a mother of small children, nothing seemed more important than making sure my children were healthy eaters. I did not insist they clean their plates to help starving children in other countries, but I did insist on trying new foods, which helped broaden their taste for fresh fruits and vegetables and the occasional cube of tofu.

Each decade and stage of life brought with it new, sometimes unsettling, information that made me pause, check the latest research, and reevaluate my choices in my quest to create wellness for myself and my family. Each time I looked, I discovered a vast expanse of information available to me, which made me realize just how much I did not know. I hope that the Encyclopedia of Wellness provides readers the information they need to live a life of as much well-being as possible.





Introduction: Wellness in the United States

“If you have your health, you have everything.” That old adage has been around for a long time because it is true. Health in all its complexities is a necessary foundation for a life well lived. So how do we define health and wellness? One definition comes from the World Health Organization (2009): “Health is a state of complete physical, mental, and social well-being and not merely the absence of disease and infirmity.”

This statement recognizes that to be healthy, a person must be more than free of physical problems. He or she must also pay attention to feelings, values, and relationships. In other words, when a healthy person reaches a state of wellness, she or he has demonstrated health in physical, emotional, social, intellectual, and spiritual life.

Even though wellness may be elusive to some Americans, the opportunity to achieve wellness should be available to everyone, no matter their race, gender, or income level. The issue of universal health insurance coverage for Americans took center stage following the passage of a health care reform bill championed by President Barack Obama. However, this is not the first time health care legislation aimed at improving access to insurance coverage for Americans has enjoyed presidential support. In 1912 President Theodore Roosevelt ran on a Progressive Party ticket that endorsed national health insurance. More than two decades later, President Franklin D. Roosevelt created an advisory Committee on Economic Security that called for national health insurance. Their efforts stopped, however, after intense opposition from the American Medical Association and others.

Franklin Roosevelt tried again in 1944 to improve access to insurance for all Americans, and in his State of the Union address he proposed an economic second Bill of Rights that included national health insurance. However, Roosevelt died in office before he could fulfill his goal. His successor, Harry S. Truman, also proposed a national health insurance plan, but his ideas were criticized as big government. Although President John F. Kennedy supported government health coverage for senior citizens in 1962, it was not until 1965 that President Lyndon B. Johnson was finally able to persuade Congress to approve the creation of the Medicare and Medicaid programs.

Other lawmakers and presidents pushed for health reform in the decades that followed, but it was not until 1993 that another serious attempt was made to offer government health insurance coverage for Americans. President Bill Clinton launched a universal coverage reform effort that was headed by his wife, Hillary Rodham Clinton, and called for private insurers to compete in a regulated market. The Clinton plan died in Congress due to a number of factors, including extensive lobbying against it by insurance interests and strong Republican opposition. One difference in passing the 2010 Affordable Care Act was that the American Medical Association, which had historically opposed all efforts at reform, indicated it would support the Obama legislation. When the bill was brought to the House and Senate, even though each senator and congressperson voted along party lines and the bill received no Republican support, it still passed, thanks to the Democratic super majority in 2010.

The 2010 law was enacted in two parts: The Patient Protection and Affordable Care Act was signed into law on March 23, 2010, and was amended by the Health Care and Reconciliation Act on March 30, 2010. The final version of the law is now referred to as the Affordable Care Act. The reforms in that law apply to all new health plans and many existing health plans, and some benefits have taken effect, such as rebate checks for seniors in the Medicare doughnut hole, and tax credits for small businesses. Still, many effects of the legislation will not be felt for years—some not until 2014—and politicians who are opponents of the law have vowed to stop it, including Republican candidates vying for the presidential nomination to run against President Barack Obama in 2012.

PHYSICAL DIMENSIONS OF WELLNESS

Beyond the dollars and cents of health care, wellness is the responsibility of individuals and their personal choices. Wellness starts with a focus on preventive care and identifying risk factors rather than waiting to treat illness after it occurs. The Affordable Care Act requires new insurance policies to offer preventive services at no additional charge. That means routine immunizations, cancer screenings, and checkups will be paid for and will not be subject to an insurance copayment or a deductible. Children will receive free screenings for conditions such as iron deficiency, sickle cell anemia, and thyroid disease as well as vaccines for hepatitis A and B, tetanus-diphtheria, flu, and human papillomavirus for girls between the ages of 9 and 26. Adult services will include those that the U.S. Preventive Services Task Force, a panel of experts under the Department of Health and Human Services has assigned a top rating. That list includes screenings for HIV, depression, osteoporosis, and breast, colorectal, and cervical cancer.

One of the best ways to practice preventive care is through regular exercise, but anyone not normally active should consult his or her doctor before beginning any exercise program. A good physical workout helps minimize frustrations and stress, and the importance of exercise in improving heart function, lowering blood pressure, and contributing to weight loss is well established. In fact, whether you are 19 or 95, evidence shows exercise can improve your health and well-being. Today, excessive TV watching, computer use, cars, labor-saving appliances, and sedentary hobbies have replaced more active pursuits, which means that millions of Americans simply are not moving enough to burn the calories they eat each day, leading to rapidly growing rates of obesity and other illnesses such as diabetes, heart disease, and stroke.

Just how much exercise is enough? The current government recommendations call for at least 30 minutes of moderate activity each day, but few Americans achieve that goal. In fact, researchers now suggest that to be helpful, the 30 minutes do not need to be all at once; they can be broken into three 10-minute segments and can be accomplished through a variety of activities from walking to biking, strength training, stretching, or cardiovascular workouts. Simply adding 10-minute walks to a daily routine can add up to big health benefits.

Aerobic exercise is vital to any healthy fitness program. Nearly all the research regarding the disease-fighting benefits of exercise focuses on cardiovascular activity such as running or jogging, walking, swimming, and cycling. Strength training or resistance training using weight machines, free weights, or elastic bands is also important as a way to build muscle and protect against bone loss. Although weight training was only popular in the United States with a small number of people in the 1940s, by the 1960s, it began to flourish, and gyms and health clubs that offered a wide range of exercise activities for men and women became common throughout the United States. In recent years, more women have been turning to exercise and weight training to prevent bone diseases and bone density loss. Bones continually lose calcium and can weaken with age; weight and strength training have been shown to slow or reverse the loss and improve bone strength.

Stretching is a third component of a balanced exercise program. Muscles tend to weaken and shorten with age, and many people take that loss for granted. However, deterioration is not inevitable. It is largely a product of inactivity, and older adults with active lifestyles can remain fit and healthy throughout their years. Jack LaLanne, who lived to be 96, had been known for decades as the “godfather of fitness.” He was an early fitness pioneer who introduced Americans to television exercise shows. LaLanne, who died in January 2011, was a perfect example of how to stay fit and active throughout life.

Another ingredient in a healthy lifestyle is the proper fuel to keep the human body running like any other piece of machinery. That fuel comes directly from the foods you eat. Proper nutrition is fundamental to every aspect of physical health. The best nutritional program contains a variety of foods that offer proteins, carbohydrates, fiber, fruits and vegetables, and healthy fats.

A focus on nutrition and health reform began in the United States in the 1830s and 1840s thanks to the work of the Reverend Sylvester Graham. Graham first started lecturing on the evils of alcohol and the need for temperance but eventually added the basic U.S. diet to his focus. He criticized the heavy, lard-filled foods most people enjoyed along with white bread and yeasted bread, which he believed produced alcohol. He thought it best to bake bread twice, an idea that led to his invention of a hard cracker, eventually known as the graham cracker.

Then, as well as now, food in the United States symbolizes more than sustenance for many people. For some, food offers comfort and pleasure. Others eat to relieve anxiety or to fill an emotional emptiness. Still others gulp down fast food while they change lanes on the freeway or sit in front of a television set or computer screen. This mindless eating is uniquely American in its reliance on hamburgers, French fries, and other foods high in sodium, fat, and sweeteners and is now being held at least partly responsible for growing numbers of people with illnesses such as heart disease, diabetes, cancer, and hypertension.

People who turn to drugs, alcohol, and tobacco also harm their health with what they put into their bodies. Although the rate of illicit drug use in the United States decreased between 2002 and 2008, the 2009 rate increased, especially among teenagers (Substance Abuse and Mental Health Services Administration, 2010). While the rate of Americans aged 12 years and older who consume alcohol has remained steady, numbers for binge drinking for 2009 showed more than 60 million Americans now binge on alcohol.

The number of Americans who use any kind of tobacco product declined from 30 percent in 2002 to just fewer than 28 percent for 2009; cigarette use was even lower, with a decrease from 26 to 23 percent for those same years. In contrast, the use of smokeless tobacco among youths has increased since 2002, and the popularity of electronic cigarettes is growing, although this use has not yet been surveyed by the Substance Abuse and Mental Health Services Administration (SAMHSA) in its annual National Survey on Drug Use and Health. The SAMHSA survey tracks the use of illicit drugs, alcohol, and tobacco among Americans aged 12 years and older.

Proximity to cigarette smokers remains a physical hazard due to the effects of secondhand smoke, which causes thousands of lung cancer deaths in nonsmokers every year along with hundreds of thousands of lower respiratory infections in children. Secondhand smoke has been shown to increase the chances that children will get asthma and worsens symptoms in those who already have asthma.

Many Americans fail to realize that sleep is another valuable component of preventive health care. How much sleep do we need? Studies show that some people can function well with six hours per night, but others need nine or more hours to feel their best. Experts suggest that individuals find their natural amount of sleep somewhere between seven and nine hours. The way to recognize the correct amount is when an individual can wake up feeling refreshed and is able to stay awake and alert throughout the day without the aid of caffeine or other stimulants.

Sleep helps the brain commit information to memory and can lead to insights and creative problem solving after a restful night's sleep. Scientists continue to study the importance of REM (rapid eye movement) sleep. New studies are also looking at the connection between sleep deprivation and weight gain. Scientists are examining how chronic loss of sleep may alter metabolic function, such as how carbohydrates are processed and stored, and stimulate the release of a stress hormone that has been linked to increased abdominal fat. Health can also be affected by too little sleep when it negatively affects relationships with family and friends and creates problems with job performance.

EMOTIONAL DIMENSIONS OF WELLNESS

In the earliest days, humans lived in caves, and their survival was challenged by three physical factors: predators, the hunt for their own food, and the physical demands of ordinary life. Today's adults rarely face such life-and-death challenges to their survival. However, they are routinely confronted with modern stress, which can cause the fight-or-flight response. Fear and anxiety are important survival mechanisms, but in a modern stress-filled world, they are often triggered inappropriately. People in all walks of life complain about their daily stress, but they are not fighting off a bear; instead, they may be sitting in traffic in the relative safety of their car. Still, the human body acts the same in both situations in which the person experiences fear or anxiety.

Stress has been described as the response of the body to a demand that prompts a needed physical change to meet it. During a stress response, blood flow to the organs and digestion is inhibited so that the arms and legs can work at their greatest capacity. A stressor is the event or trigger that produces stress in people, and, because each person is a unique individual, a stressor for one person might not be a stressor for another. Standing in a long line at a grocery store may be a stressor for one person but not for another.

The ability to deal with stress is important to overall health and wellness, because over time chronic stress can lead to physical or emotional illness. Stress-related disorders include migraine headaches, allergies, ulcers, hypertension, obesity, asthma, anxiety, insomnia, eating disorders, and drug use. Fear, anxiety, excitement, passion, guilt, and remorse are the feelings associated with stress.

Temperament, or the behavioral style that makes up one's day-to-day approach to living, shapes how well someone handles stress and how stress impacts health. An individual's awareness of her or his own temperament can help in dealing with difficult experiences. There are also other ways to prevent and manage stress.

Relaxation is the opposite of stress and is an important tool in relieving stress. The ability to relax can provide a number of physiological changes, including improved blood pressure. There are many ways to relax such as reading, playing a game, taking a hot bath, meditating, or participating in activities with a spiritual component, such as yoga, tai chi, qigong, prayer, and visualization or guided imagery. Once learned, any of these techniques can be practiced regularly, almost anywhere, with no need for expensive equipment.

The relaxation technique of meditation has been shown to have a positive effect on stress and wellness. When people meditate, their bodies’ oxygen consumption drops along with their expiration of carbon dioxide. Heartbeat and respiration can slow down, and blood lactate levels, which some scientists believe are a direct link to anxiety, have been known to drop. Meditation can be practiced daily, and many people find that the social support of meditation classes offers an extra positive effect on their health.

Guided imagery or visualization, where practitioners mentally create soothing scenes, is another way to produce a relaxation response to stress. The images—whether they are scenes, places, or experiences—create a feeling of inner calm and are useful in breaking the chain of negative thought that produces stress. Tai chi is a series of slow, fluid circular motions that enhance balance, strengthen muscles, and improve aerobic capacity. Qigong is an ancient Chinese art that resembles tai chi and combines breathing, meditation, flowing movements, and basic exercise. The movements are designed to unblock the chi, or life energy, and return it to a state of equilibrium.

SOCIAL DIMENSIONS OF HEALTH

While surgery, other medical procedures, and medication are important to health, other equally important ingredients for wellness are the ability to connect with others and pursue activities and relationships that add joy to life. This dimension of wellness includes finding meaningful and satisfying work. There is clear evidence that several kinds of social support have a strong impact on health and wellness.

Many people face their biggest problems—problems that engage their defense mechanisms—in spouses, coworkers, children, roommates, friends, and neighbors. The nature of someone's social contacts, the abilities to listen and be empathetic, and the willingness to help others all add to an overall personal sense of wellness. Success in social relationships is an important part of this aspect of health.

Who we are today and how we make sense of the world are products of both genetics and our environment. We are influenced and shaped by our parents, families, and the society around us. Friends, acquaintances, coworkers, relatives, spouses, and partners all add to our social network. Their support may include financial help, emotional support or physical assistance. However, no matter what form the support takes, research has shown that people with a strong social support system do better on everything from exams and job performance to surgery and immune function.

Not surprisingly, the quality of relationships is the key ingredient; a healthy interaction can add to wellness, while negative relationships such as a bitter marriage or draining friendship can be as harmful as a physical illness. Studies show, for example, that women with breast cancer who were involved in an intimate and supportive relationship had more natural killer cells (cells that destroy virus-laden cells) than women who did not have close relationships with family, friends, or caregivers. Physical and emotional health benefits can even come from adopting a pet.

A constellation of work-related factors—from job demands to the related work pressure or overall job satisfaction—all play a role in daily health and longevity according to researchers at the Yale School of Public Health. Workplace satisfaction is closely linked with social support from colleagues, supportive management, and the promotion of wellness by the company. Not only is losing a job bad for individual health, but research in the United States has shown that job insecurity can be as bad for long-term health as a serious illness or an actual job loss (Hobson, 2009). Other studies have shown that people in lower-ranking, lower-paying positions were also more likely to smoke, less likely to be physically active in their leisure time, and less likely to eat fruits and vegetables. Researchers are still trying to understand why public health messages about diet and exercise are heard but not acted on by people who have the least to spend on health care but who would benefit the most from simple lifestyle changes.

Aversion to change may play a role in overall health care decisions. Change requires a great deal of adjustment and brings with it a gamble, a risk. Change also requires problem-solving skills that many people learned early in life. If those skills had a negative focus or were not effective, they remain difficult to unlearn and may influence adult behaviors in key ways. Plus, it is human nature to become accustomed to and comfortable with a point of view, even if it is negative. Still, when ways of dealing with the world are no longer effective or seem self-defeating, a person should consider change as one way to improve her or his health.

INTELLECTUAL DIMENSIONS OF WELLNESS

In an increasingly sedentary world, it may seem that the mind and thinking are the most dependable coping resource for modern life. A book, lecture, sermon, or artistic pursuit may provide refuge from the world. New ideas and new skills can enhance an individual's life and lead to healthy self-questioning. The ability to recognize the nature of personal feelings, interpret their significance, and share those feelings with others is an asset that promotes mental health and physical wellness.

It is also increasingly important to question and understand the changing face of health care and to act as our own personal consumer advocate when it comes to important health care decisions. The new federal health care law will affect almost every American in some way. Unfortunately, confusion remains over important questions, including how Americans can obtain health care, how individuals can improve access to quality medical care, and questions about fairness, efficiency, diagnosis, cost, and the overall effects of medical insurance on quality of care. Interestingly, a 2008 report by the Commonwealth Fund ranked the United States last in the quality of health care among the 19 industrialized countries compared in the study (Roehr, 2008).

Health care in the United States comes primarily from the private sector, and according to the Institute of Medicine (2004) of the National Academy of Sciences, this country is the “only wealthy, industrialized nation that does not ensure that all citizens have (insurance) coverage.” That makes health insurance especially important in the United States, because there is no nationwide system of government-owned medical facilities open to the general public. At the same time, U.S. spending on medical care is rising at an unprecedented rate. More money per person is spent on health care in this country than in any other nation in the world, and Americans spend a greater percentage of their income on their health than any other United Nations member state (World Health Organization, 2009).

What little public health care is available comes through Medicaid and Medicare, the military health system, the Federal Employee Health Benefits Program, the Indian Health Service for Native Americans from recognized tribes, the Veterans Health Administration, and the State Children's Health Insurance Program.

For those Americans who have private health insurance coverage, primarily through their employer, participation requires that they select services from a managed care system and choose between health maintenance organizations or preferred provider organizations. They also must evaluate the need for and uses of flexible spending accounts, health reimbursement accounts, health savings accounts, and high-deductible health plans. Although much of this care is paid for in part by employers, each employee may be required to contribute part of the cost of insurance, while the employer chooses the insurance company and tries to use its market power to negotiate price reductions.

Individuals with private insurance are limited to doctors and medical facilities that accept their particular type of insurance. If they choose to visit a provider or medical facility outside of their network, they usually must bear more or all of the cost. Increasingly, doctors and hospitals can refuse to accept a particular insurance, including the federal Medicare and Medicaid programs. However, the Emergency Medical Treatment and Active Labor Act, passed in 1986, requires all hospitals to accept all patients for emergency room care and treatment, regardless of their ability to pay. It does not cover non–emergency room care for anyone who cannot pay.

The result of this law has been a growing national crisis in hospital emergency rooms (ERs), as fewer doctors deal with more patients who come to the emergency room for everything from a sinus infection to a heart attack. The use of the ER for routine medical care bypasses the benefits of preventive care or the importance of seeing a regular primary care doctor. This in turn, fills emergency rooms to over capacity and guarantees long wait times. It is also responsible for running hospitals over budget, because it is generally more expensive to treat a patient in the emergency room than in the primary care physician's office. However, Americans without health insurance routinely turn to ER doctors as their primary care physicians at the same time hospitals are closing or cutting back on their ER staff and facilities.

Access to regular medical care has decreased for some Americans, while advances in medical technology and ongoing improvements in diagnostic and therapeutic procedures have created improved health care standards and improved effectiveness for those who have insurance coverage and access to regular preventive medical care. Unfortunately, these improvements are also the leading driver of rising health care costs. This conflict between cost and access makes it important for U.S. consumers to have a trusted source of information from which they can get up-to-date, objective, and credible information to successfully navigate the various health care choices and obtain services that are most effective and provide the best value.

SPIRITUAL DIMENSIONS OF WELLNESS

The experiences that lead to spiritual growth and the certainty of religious beliefs are an important aspect of individual wellness. Whether those beliefs are part of a mainstream religion or developed through individual events and challenges, the presence of a spiritual focus can lead to a deep sense of personal worth and satisfaction and in that way contribute to wellness. Studies show that people with an active religious life or strong religious beliefs may live longer and be happier, and that religion can reduce anxiety and lower blood pressure. By reinforcing positive emotions, religious beliefs also stimulate healthy responses and encourage better health habits such as avoiding alcohol and tobacco. Religious communities can create several layers of support: emotional support linked to outright assistance as well as a more subtle but equally powerful assistance through prayer and fellowship.

The United States is a land of diversity, and this is true when it comes to religious beliefs and their role in health care issues. Research has found racial differences in prayer and other religious practices among different ethnic groups associated with health concerns. Findings from the Howard University College of Medicine noted that a greater proportion of African Americans and Hispanic Americans used prayer for health reasons. Those same groups were less likely to use other nontraditional spiritual practices such as meditation or tai chi when dealing with health issues (Gillum, 2010).

However, the use of alternative medical practices in general—such as acupuncture, tai chi, and Reiki—is on the rise among many other Americans according to the National Center for Complementary and Alternative Medicine and the National Center for Health Statistics. Their most recent survey found that approximately 38 percent of adults and 12 percent of children in the United States use some form of alternative medicine to supplement their routine care. The most common complementary and alternative therapies mentioned were meditation, massage, yoga, deep breathing, and nonvitamin and nonmineral natural products.

Alternative medicine also encompasses medical techniques that are not considered conventional and are noninvasive and nonpharmaceutical. On one end of the spectrum, some Americans have changed their definition of health care to only include forms of alternative medicine such as homeopathy, botanical remedies, or traditional Chinese medicine and exclude medication or surgical treatments. Still others have embraced a holistic medicine concept, which is a broader approach to life with a focus on how an individual interacts with the environment. It emphasizes the connection of mind, body, and spirit, and it encompasses all forms of treatment, including drugs and surgery.

The pursuit of wellness, like any important goal, needs to be carried out with wisdom and balance. The road to better health is paved with the myriad small decisions made every day. Those who take supplements, avoid traditional medicine, or consume tobacco, alcohol, drugs, or calories in excess must deal with the health effects of those decisions. While most people fall between extremes in choices, many Americans remain passive participants in their health or feel they can do nothing to change their situation. Information is power and can help anyone take control of their health. Take the time to look through the basic information contained in these volumes. It can be the first step toward a life of wellness.
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AÇAÍ BERRY

The açaí (pronounced ah-sah-EE) berry has joined the ranks of popular superfoods, along with fruits like pomegranate and blueberries. The açaí are the fruit of the South American palm tree known scientifically as Euterpe oleracea found in the Amazon rainforests of Brazil and are similar to blueberries and blackberries. The berries are believed to contain antioxidants, which are molecules that may combat cell-damaging free radicals. They also contain amino acids and essential fatty acids in substantial amounts when compared with other foods. The berries were introduced in the United States in 2001, and there are now more than 50 food and drink products containing açaí available to U.S. consumers. Those products include supplements, juices, and vitamins whose manufacturers claim can produce weight loss, improve general health, remove wrinkles, cleanse the body of toxins, and support a healthy immune system. Açaí berries have also been mentioned as having therapeutic value for people with multiple sclerosis (MS). According to the National Multiple Sclerosis Society, however, there is no MS-specific effectiveness information about açaí berry products or their safety for MS patients.

While the açaí has been show to exhibit antioxidant effects in scientific studies, no clinical studies have evaluated the safety of açaí products in general, and high antioxidant scores have not been proven to indicate how effective a food is at preventing disease, according to the Antioxidants Research Laboratory at Tufts University (Colapinto, 2011). As for weight loss, scientists say the fiber content of the berries might suppress the appetite, but drinking expensive bottles of açaí juice is not a magic answer to weight loss. The Center for Science in the Public Interest (CSPI) released a warning to consumers in 2009 cautioning them not to enroll online in supposedly free trials of diet products made with the Brazilian açaí berry. According to the CSPI, despite a lack of evidence that the product works, consumers who took advantage of the free trial also had trouble stopping recurrent charges on their credit cards when they tried to cancel the free trials. Instead, the CSPI recommends eating a variety of fruits and vegetables that contain natural plant compounds and nutrients that can protect health in many ways.

The berries were virtually unknown outside the Amazon just a decade ago and were not exported in large quantities until 2000. For Brazilian natives, the açaí has long been a staple of their daily diet, and açaí pulp is a filling side dish, especially for poorer families. As international demand for the berries has grown, the price has gone up as well—an increase that benefits those raising açaí but creates problems for poor families in Brazil. The fruit was traditionally collected from wild palms, but açaí plantations have been planted all across the country. Export figures are not exact, but it appears that the region where much of Brazil's açaí is raised has seen a jump in export from 380 metric tons in 2000 to over 9,400 metric tons in 2009 (Kugel, 2010). That amounts to exports totaling some $15 million.

Sharon Zoumbaris.
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ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS)

The Centers for Disease Control and Prevention (CDC) defines AIDS as “the late stage of HIV infection, when a person's immune system is severely damaged and has difficulty fighting diseases and certain cancers. HIV is the human immunodeficiency virus, the virus that can lead to acquired immune deficiency syndrome, or AIDS.” The CDC (2011) estimates that about 56,000 people in the United States contracted HIV in 2006. AIDS was first recognized in U.S. medical literature in mid-1981. It was named just over a year later to describe the multiple symptoms seen in patients that were the result of an underlying immune deficiency caused by infection with the human immunodeficiency virus (HIV). In the United States, AIDS was discovered in major homosexual communities of large cities and was often initially called gay-related immune deficiency (GRID) or gay cancer. By 1983, medical practitioners and the public came to realize that AIDS could and did affect many others, especially intravenous drug users who shared needles and those who received tainted blood products during medical procedures.

The U.S. Food and Drug Administration (FDA) approved the first successful drug therapy, azidothymidine (AZT), in 1987. While AIDS activist groups protested the supposed lack of government interest in AIDS and AIDS-related research, laboratories developed multi-drug “cocktails” with varying levels of effectiveness, releasing the first in 1993. In recent years, AIDS has become entrenched in marginalized communities where preventive and therapeutic interventions have been unavailable or have not been adopted.


The Death Sentence That Defined My Life

By Mark Trautwein

I haven't died on schedule. Most people don't think death has a schedule, at least a knowable one. But if you were infected early in the AIDS epidemic, you thought otherwise. At 61, I have now lived half my life with AIDS, my constant companion and distant cousin, the inseparable identity I won't let define me, the everyday fact and special circumstance that bent the arc of my life in every way.

As the epidemic grew through the 1980s, all gay men lived with AIDS, whether infected or not. Thirty years ago, the Centers for Disease Control and Prevention reported the first cases of the disease. It was a helpless and terrifying time. Medical information grew. We learned about HIV and sexual transmission, but everything was misty and qualified. Nothing you knew or did mattered. There was no treatment.

Initial medications were eked out of a health care system that had been bashed into compliance by angry activists. They were mere BBs hurled at battleships, but they promised more time, time for better drugs, time for more life.

Then everything changed. Protease inhibitors became available. The “cocktail” was born. You couldn't beat AIDS, but you could fight it to a draw, perhaps indefinitely.

Staying alive was now a full-time job in health management.

My relationship with AIDS is one of my most enduring ones, and has both enriched and beggared my life. It robbed me of friends and loved ones,

and with them memories we would have had and repositories of my own history.

What I've gained is precious. Above all, the constant companionship of plague has taught me that life is about living, not cheating death. On that day I walked from the hospital knowing I had “it,” I was given a great gift: the realization that we all dangle from that most delicate of threads and that the only way to life a life is to love it. I haven't died on schedule, and I've been learning not to live life on one either.

Excerpt from Mark Trautwein, “The Death Sentence That Defined My Life,” New York Times, June 4, 2011. Used by permission



Recognition Of Aids As A New Disease Medical research studies indicate that the first, unrecognized cases of AIDS probably occurred in West Africa, where the causative virus mutated from a form that infected monkeys to one that could infect humans. Why, then, was AIDS first recognized as a new disease in the United States? The answer lies in the differences between the ways in which medicine is practiced by physicians and experienced by patients in Africa and in the United States. Individuals in Africa who succumbed to AIDS in the decades before 1981 were most often poor, rural people who rarely consulted physicians practicing Western medicine. Physicians practicing in Africa at the time, upon seeing an African with a fever and wasting, would likely attribute the symptoms to any of a host of diseases present in tropical countries.

The earliest AIDS patients in the United States, in contrast, were largely upper-middle-class whites with health insurance who regularly consulted physicians when they fell ill. Their physicians recognized a disruption in the medical history of their patient populations that led them to question idiosyncratic diagnoses and wonder about the possibility of a novel disease process.

Specifically, in the late 1970s, U.S. dermatologists began seeing young men with rare cancerous lesions (Kaposi's sarcoma) normally found on elderly Mediterranean men. In early 1981, infectious disease physicians encountered patients with infections, especially Pneumocystis carinii pneumonia, associated normally with patients whose immune systems had been compromised because of cancer treatments. In June 1981, the cases seen in Los Angeles were described in a short paper in the Morbidity and Mortality Weekly Reports, a weekly publication issued by the U.S. Centers for Disease Control and Prevention in Atlanta. Additional papers followed in July and August, all of which observed that the affected patients were previously healthy homosexual men living in gay communities in large cities.

By June 1982, cases of AIDS outside gay communities had been observed, including cases in newborn babies, heterosexual patients who had undergone surgery, Haitian immigrants, and persons who regularly received blood products to treat their hemophilia (a genetic disease characterized by the inability to clot blood). AIDS became known at this time as the “4-H” disease because it had been observed in homosexuals, heroin addicts, Haitians, and hemophiliacs. Epidemiologists understood, however, that these categories of patients also suggested a blood-borne cause.

If AIDS was transmitted by blood, the nation's supply of whole blood and blood products was at risk, a finding that many people, including those who managed blood banks, did not want to believe. Hemophiliacs previously tolerated the possibility of infection with hepatitis B virus because the value of the clotting factor produced from pooling serum outweighed that risk. Hemophiliacs and their families were horrified, however, by the prospect that the lifesaving blood product might harbor a lethal disease agent.

After 1983, when the virus was first isolated in the Paris laboratory of Dr. Luc Montagnier, HIV was demonstrated to be the cause of AIDS. By mid-1984, transfusion-transmitted viruses were no longer considered acceptable risks in reaping the benefits of blood products. An enzyme-linked, immunosorbant assay for antibodies to HIV, developed for use in laboratory research on the etiology of AIDS, was adapted in 1985 as a screening test for blood and blood products. In 1987 the U.S. Food and Drug Administration issued regulations requiring such screening, and in 1988 the FDA began inspecting 100 percent of FDA-regulated blood and plasma donor facilities to enforce screening regulations.

[image: images]

AIDS prevention poster features an image of snake coiled around an apple.

(David Lance Goines/LOC)

Another consequence of the development of sensitive diagnostic tests for HIV was the transformation of the definition of AIDS. Between 1981 and 1986, the CDC issued successive statements about which opportunistic infections and cancers could be used as the basis for a diagnosis of AIDS. Diseases such as Pneumocystis carinii pneumonia, candidiasis (a yeastlike infection) of the esophagus or lungs, toxoplasmosis of the brain, and Kaposi's sarcoma were included early. General wasting symptoms, such as ongoing diarrhea and severe pelvic inflammatory disease in women, were less clearly a part of the syndrome caused by the acquired immunodeficiency.

Details about the various diagnoses mattered, because health insurers and the U.S. federal government based reimbursement payments and access to clinical trials on such information. In August 1987, the CDC revised its definition of AIDS from a list of particular illnesses to any illness that resulted from a long-term infection with HIV. Since that time, the name used for the disease has been HIV/AIDS.

Social, Religious, And Political Reactions To Aids The social stigma carried by AIDS as a sexually transmitted disease resulted in what some public health leaders called “a second epidemic of fear.” From 1983 to 1987, when public fear and panic were at their most destructive, some religious groups proclaimed that AIDS was God's vengeance on the gay community for violating what they viewed as biblical prohibitions against homosexuality. Injecting drug abusers were also viewed as people who made wrong lifestyle choices that led to disease. Hemophiliacs, surgery patients who received infected blood, and women who were infected by their spouses, in contrast, were viewed as innocent victims of AIDS.

This division of people with AIDS into guilty and innocent categories led advocates of conservative views to support research on drugs to treat AIDS but to oppose any public expenditure for condom distribution or needle exchange programs for drug addicts. Teaching personal responsibility—through sexual abstinence and “just say no” to drugs campaigns—was their preferred approach to AIDS prevention efforts. Social and religious reluctance to discuss sexuality in any public setting exacerbated the obstacles to effective public education about AIDS.

Individuals diagnosed with AIDS or as having antibodies to HIV were sometimes fired from their jobs. Police officers, firefighters, ambulance personnel, and other health care workers occasionally refused to take care of AIDS patients. Young Ryan White (1971–1990) in Indiana and three brothers—Ricky (1977–1992), Robert (1978–2000), and Randy (b. 1979) Ray—in Florida, all hemophiliacs who contracted AIDS from contaminated blood products, were denied entrance to schools. Even as medical research demonstrated that AIDS was not transmissible through casual contact, the epidemic of fear moved an arsonist in Arcadia, Florida, to set fire to the Ray brothers’ house and the school board in Kokomo, Indiana, to insist that Ryan White take classes over the telephone to avoid accidentally touching his classmates.

The most important tool used by public health leaders to counter this fear was accurate communication about AIDS. Sharing new information as soon as it became available often made the difference between keeping and losing staff at hospitals, firehouses, police departments, and other public service agencies. A concerted education program about AIDS and how it was transmitted helped to defuse fear in school systems.

On the national level, U.S. Surgeon General C. Everett Koop (b. 1916) issued an informational report on AIDS in 1986 and two years later mailed a flier titled “Understanding AIDS” to every household in the United States.

October 2, 1985, marked a turning point in the history of AIDS in the United States. On that date, Hollywood actor Rock Hudson (1925–1985) died of AIDS. Hudson's death seemed to bring home the point to a broad public that anyone, even a movie star, could contract AIDS. The publicity surrounding Hudson's death motivated the U.S. Congress to appropriate significantly more money for AIDS research than it had been willing to commit previously. During the 1990s, other celebrities with AIDS—including tennis player Arthur Ashe (1943–1993) and Elizabeth Glaser (1947–1994), wife of actor Paul Michael Glaser—as well as others without AIDS, such as Elizabeth Taylor (1932–2011), became public spokespersons for raising money to combat AIDS and raising awareness that people with AIDS should be treated fairly and with compassion.

Throughout the 1980s within the gay community, AIDS activists worked from the earliest years of the epidemic to provide care for sick individuals, raise money for foundations, lobby the federal government to increase research, and make possible therapies available more quickly than the traditional drug approval process would allow. To draw attention to their cause, some of the activists staged public demonstrations, or street theater, designed to attract national media attention. In 1987 the organization AIDS Coalition To Unleash Power (ACT UP) was formed by activists in New York City with the initial goal of gaining the release of experimental drugs. Soon ACT UP expanded to advocate for other AIDS issues as well. ACT UP's numerous protests were so successful that they became a model for advocates for other diseases.

Public education programs in the United States about AIDS were strongly split in content according to which group produced them. Those funded by the U.S. government emphasized getting the facts about AIDS. There was virtually no emphasis in government-funded educational campaigns on communicating specifically to the gay community or on discussing safe sex through the campaign's posters. AIDS community action groups and other private-sector groups took the lead in producing stark, graphic messages that communicated the urgent need for condom use and clean needles.

One segment of U.S. society that proved particularly difficult to reach with AIDS prevention messages was the African American community. Traditionally, the black church had been the most effective vehicle for communicating health messages within the African American community, but strong sentiments against homosexuality within the black church made safe gay sex extremely difficult to address. The African American community also had scant trust of health messages from the federal government because of the infamous mid-20th-century Tuskegee syphilis study, in which African American men in Alabama had been left untreated for the disease without their knowledge or consent in order for the effects of syphilis in untreated patients to be observed.

Aids Doubters And Aids Quackery In 1987 Peter Duesberg (b. 1936), a distinguished molecular biologist, authority on retroviruses, and member of the U.S. National Academy of Sciences, published a paper asserting that HIV was merely a benign passenger virus and not the cause of AIDS. Leading scientists refuted Duesburg's theory, but his arguments drew adherents from people who wished to believe that AIDS had no link to viral causation and could be cured by living a healthy lifestyle. Questioning the cause of AIDS also fueled the industry of unorthodox treatments for AIDS. From the earliest days of the epidemic, desperate patients had been willing to try almost anything advertised as a cure. Early in the epidemic, promoters of questionable cancer treatments expanded their claims to encompass AIDS because of its link to Kaposi's sarcoma. As the underlying immune deficiency in AIDS became common knowledge, remedies purporting to boost the immune system flowered. The growth of the World Wide Web in the late 1990s allowed the AIDS doubters to spread their message widely and opened the door to multiple quack therapies and urban legends relating to AIDS.

Aids In The New Millennium In 2001 the world marked 25 years since the earliest recognition of AIDS. By this date, AIDS in the United States had been transformed from a disease identified almost exclusively with affluent homosexual men into a disease of marginalized groups—injecting drug abusers and poor minority populations. Between 2005 and 2008, 50 percent of HIV diagnoses were among African Americans and 17 percent were among Hispanics, even though those groups constituted only 12 percent and 15 percent of the U.S. population, respectively. Men who had sex with other men still accounted for more than 70 percent of AIDS cases in the United States. This was also true in Canada and in Latin America as a whole. Among Caribbean island populations, however, AIDS now strikes men and women equally.

Americans have played a leading role in efforts to halt AIDS in the rest of the world. In poorer regions of the world, AIDS patients cannot afford the cost of antiviral drugs, even those whose prices have been greatly reduced. In 2007 the U.S. government committed $30 billion over five years to fight AIDS in developing countries. Major philanthropic organizations, such as the Bill and Melinda Gates Foundation, have also invested heavily in research on ways to prevent AIDS as well as in helping those already infected.

For the United States, AIDS has become essentially a chronic disease. In 2010, the CDC reported just over 1 million (1,106,400) people living with AIDS in the United States at the end of 2006, the most recent year for which national estimates were available. This represented an 11 percent increase from the previous estimate in 2003. From 2005 through 2007 (the most recent year death data are available), deaths of persons diagnosed with HIV infection has increased 17 percent. Between 1993 and 2003, highly active antiretroviral therapy produced an 80 percent drop in the death rate from AIDS. Since the 1986 release of AZT, new AIDS drugs have been developed that target different points in the life cycle of HIV.

In 1995 a new class of drugs called protease inhibitors was approved, and in 2007 integrase inhibitors were introduced. Even more antiviral drugs are in research and development. None of these drugs, however, can eliminate HIV from an infected person, and the disease requires drug treatment with toxic side effects for the rest of an infected person's life. Because of the rapid mutation of HIV, moreover, a conventional vaccine against AIDS has proved impossible to make, and it may take decades before novel approaches to the vaccine concept produce positive results.

The very success in managing AIDS in the United States has produced worry among public health officials that young people will not understand the serious side effects that accompany antiviral regimens and be lulled into thinking that AIDS is no longer a danger. Among affluent homosexual men—the initial group struck so hard by AIDS—some risky behaviors have reemerged. Many gay bathhouses in major cities, closed in the mid-1980s, reopened quickly with regulations restricting unsafe sexual practices in public areas. Sexual activity in the bathhouses’ privately rented rooms was and still is unregulated, illustrating the ongoing tension between personal liberty and the community's right to coerce healthful behavior. Exacerbating the problem has been the widespread use of the drug methamphetamine, which in the 21st century has fueled a return to unsafe sex with multiple partners in bathhouses.

It has been a hard-won truth that AIDS in the United States is best prevented in the 21st century with traditional, 20th-century public health techniques. Educational campaigns about how HIV is transmitted help individuals protect themselves by abstaining from sex or engaging in safe sex practices. Efforts to expand testing for HIV and reduce the stigma of a positive diagnosis likewise help individuals to know their personal status and protect their sexual partners. Before 2005, public health efforts to exchange clean needles for used ones to protect injecting drug users from AIDS had been illegal under most state drug laws, but volunteer programs were often tolerated by law enforcement. In that year, however, needle exchange won official support in California, and since then, other states and municipalities have endorsed this effort.

Joseph P. Byrne
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ACUPUNCTURE

Acupuncture is the procedure of inserting fine needles into specific areas of the body with the purpose of bringing about a therapeutic benefit. Acupuncture is one of the main forms of treatment used in the medical system known as Chinese medicine or traditional Chinese medicine.

Acupuncture was widely believed to have begun in China around 5,000 years ago. However, a recent discovery in Europe opened the possibility that acupuncture has European origins that predate its emergence in the Orient. In 1991 a frozen, mummified human was found emerging from a glacier in Italy. The mummy, named Ötzi, had approximately 57 carbon tattoos consisting of simple dots and lines on his lower spine, behind his left knee, and on his right ankle. Using X-rays, it was determined that the man may have had arthritis in these joints. Some scientists have speculated these marks may be related to an ancient type of acupuncture since they were located at major acupuncture points called meridian lines (Australian Broadcasting Corporation, 2005).

Nonetheless, acupuncture was certainly popularized and refined in China, where its practice has had a long and storied existence. Its beginnings in China have been linked to a legend that told of how ancient Chinese physicians observed surprising effects of puncture wounds in Chinese warriors and used that knowledge to develop acupuncture.

The popularity of acupuncture began to grow in the West in the early 1970s, when President Richard Nixon became the first U.S. president to visit China. Nixon and the journalists traveling with him witnessed major operations being performed on patients with acupuncture rather than anesthetics. On that trip, New York Times journalist James Reston had to undergo an appendectomy and elected to use acupuncture as his only anesthesia. Nixon was impressed, and Reston wrote several stories about its effectiveness. The use of acupuncture gained popularity in the United States and by 2008 had been used by more than 15 million Americans in all 50 states (Dupler, 2009). The chi model remains the best explanation.


Acupuncturists

David Teitler, LAc, is a Colorado-based acupuncturist and herbalist. He founded his practice in 1999 to focus on the treatment of respiratory disorders. When he started out, Teitler did not envision his strong affinity for herbal medicine. And he did not anticipate being invited to work in the oncology unit at a nearby hospital. When contacted by the staff of the hospital's integrated medicine department, Teitler brought his knowledge and skills of traditional Chinese medicine and acupuncture to coordinated treatment plans for cancer patients. Despite the gravity of each patient's health situation, Teitler discovered people dedicated to their own care, whether through acupuncture or chemotherapy. He describes his patients as people who are engaged in the moment rather than distracted by everyday stresses.

What that offers him as a practitioner is the opportunity to work with patients who take a strong role in their own physical and emotional health. This often leads to very honest and frank discussions, something Teitler finds extremely rewarding as a health care provider. Looking to the future, Teitler would like to see greater integration between Western medicine and traditional Chinese medicine, looking at each other as partners rather than adversaries. In the treatment of cancer, for instance, it is common practice in China to use Chinese herbal medicine alongside chemotherapy and radiation to help reduce the side effects of the treatment and to strengthen immune function. In time, Teitler thinks this will be acceptable in the United States, just as acupuncture is now used extensively for in vitro fertilization, something which was not practiced or envisioned a decade or two ago. As for Teitler, he plans to keep learning and growing and working with cancer patients, searching for new ways to help individuals achieve wellness.



The Concept Of Chi To understand acupuncture, one must have a basic understanding of the concept of chi. Often translated as energy in the broadest sense, this definition often needs refinement for Westerners. Chi permeates the universe and gives form to the known world. Similar to “the Force” from Star Wars lore, chi is an energy that enriches us, protects us, nourishes us, and animates us. The energy behind the process of a seed sprouting into a plant is governed by chi, as is the energy of the spirit within us.

According to the theories of Chinese medicine, acupuncture works by regulating the chi flow in the body. Chi flows through a network of energy pathways called meridians. There are 14 main meridians and many smaller ones throughout the body. Along these meridians are the acupuncture points. By inserting needles into specific points on these meridians, the chi flow of the body is influenced and regulated. When the harmonious flow of chi is interrupted, deficient, or imbalanced, illness ensues. Acupuncture regulates the flow of chi, thereby instilling balance in the body and restoring health.

In Chinese medicine, it is often said that if there is free flow, there is not pain; if there is no free flow, there is pain. This definition refers to the free and unobstructed flow of chi. If the chi flow is blocked, pain ensues. An acupuncture treatment reestablishes the correct flow of chi, resulting in pain relief. Looking at this scenario from a Western science perspective, pain can be seen as a tight muscle. If an acupuncture needle is inserted into the origin of a particularly tight muscle, that muscle will relax, resulting in pain relief.

The exact mechanism, however, of how acupuncture works, has never been thoroughly understood by Western science. Theories abound about an increase in blood circulation, neurotransmitters sending signals to the brain, or stimulating the release of endorphins. Whatever the theory, the fact remains that nobody really knows for sure how acupuncture is able to relieve pain.

Different Points Acupuncture points have different functions. As they relate to chi, some are said to circulate chi and blood, others raise chi, and others strengthen chi. Some points strengthen certain organs. Others are located where muscles and tendons meet, thus being more useful for musculoskeletal conditions such as shoulder pain or tennis elbow.

There are 365 acupuncture points on the 14 main meridians and many others known as extra points. Among these, approximately one hundred are thought of as major points and are more frequently used. Needles are disposable and made from stainless steel. They can be anywhere from one-half inch to two or more inches in length; however, their diameters are very small, usually about the thickness of a dog's whisker.

During an acupuncture treatment, little sensation is felt when the needle is initially inserted. Once through the skin, a practitioner then manipulates the needle to obtain a sensation called de chi. In Chinese, this means the arrival of the chi sensation. This can feel like a dull ache, a sensation of heat, a feeling of prickles or numbness, or a radiating sensation from the acupuncture point.
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Model displays acupuncture meridian points on head, face, and upper torso.

(OrrZahavi/Dreamstime.com)

Acupuncture needles are usually left in for 20 to 30 minutes. An average of 10 to 15 acupuncture points are chosen for an acupuncture treatment. The points are normally chosen bilaterally (the same point on both limbs), but in some cases needling is done on only one side of the body. The points are selected based on the person's ailment and the diagnosis according to the principles of Chinese medicine.

One common experience following an acupuncture treatment is a deep sense of relaxation. Pain relief can be immediate, especially if the condition is acute, such as a recently sprained ankle. If the pain is chronic, such as a bad back, it may take five or more treatments for a patient to begin noticing a difference.

Using a headache as an example, an acupuncturist might place needles in the hands between the thumb and index finger, at the nape of the neck, and along the temple. A couple of extra sets of points in the arms or legs would likely be chosen based on the individual's specific diagnosis.

Some people report feeling the movement of chi during a treatment. However, an equal number do not notice any such sensation, and both of these groups can obtain the same benefit from the acupuncture treatment.

Benefits Of Acupuncture In the United States, some doctors now include treatment with acupuncture for headaches, alcoholism, substance abuse, post-traumatic stress disorder, and arthritis as well as to ease the suffering of cancer and AIDS patients. A study released in 2010 by the Dana-Farber Cancer Institute demonstrated that cancer patients who received a series of 12 acupuncture sessions over eight weeks reported significant improvement in anxiety, fatigue, pain, and depression. Life satisfaction and psychological distress also showed improvement (Dean-Clower, 2010).

Acupuncture performed by a qualified practitioner is very safe. One large study found only 43 minor adverse events associated with over 30,000 acupuncture treatments (MacPherson, 2001). The number of treatments needed varies; anywhere from 2 to 12 or more is a normal series, depending on the condition. For instance, an acute headache may take just a couple of treatments to obtain satisfactory results, while a condition such as chronic fatigue syndrome may take a year or more of treatments to obtain satisfactory results.

The World Health Organization officially recommends acupuncture as an appropriate treatment for a host of medical conditions, including allergies, gastrointestinal disorders, nervous conditions, and chronic pain (Dupler, 2009). In 2002 the National Institutes of Health announced that pain from fibromyalgia could be lessened through acupuncture. Scientists are also continuing to look at acupuncture as a way to improve quality of life for patients with advanced cancer.

Costs for acupuncture treatment vary depending on a number of factors. Insurance reimbursement also varies and is determined by the company and specific state regulations. Some states authorize Medicaid to cover acupuncture for limited health conditions, and some states have mandated that general insurance coverage include acupuncture treatments. Individuals should check with their insurance provider to clarify the specifics of their individual policy regarding acupuncture.

Acupuncture Training The Accreditation Commission for Acupuncture and Oriental Medicine (ACAOM) is the national accrediting agency recognized by the U.S. Department of Education to accredit master-level programs in the acupuncture and Oriental medicine profession. As an independent body, ACAOM accredits a master's degree and master-level acupuncture and Oriental medicine programs. There are currently more than 60 schools and colleges with accredited or candidacy status with the ACAOM.

Information about accredited programs is also available from the Council of Colleges of Acupuncture and Oriental Medicine, which has brochures and catalogs of accredited schools in the United States and in other countries. Requirements vary around the world. For example, in Canada, the provinces of British Columbia, Alberta, and Quebec have licensing requirements. In Australia, the regulations vary by state, and there is no government regulation of acupuncture in the United Kingdom.

When choosing an acupuncturist, it is important to look for the initials LAc, DiplAc, or DOM, which means the practitioner is fully qualified and has passed the national board exam. Licensed acupuncturists (LAc) are required to have a minimum of 1,800 to 2,400 hours or more of educational and clinical training, depending on individual state requirements. In most states, they must also be certified with the NCCAOM. DiplAc signifies completion of a diploma program at schools certified by the ACAOM and usually includes three academic years of study. The DOM is the doctor of Oriental medicine degree, and it indicates additional training beyond state licensure to practice acupuncture.

David S. Teitler
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ADDICTION

Addiction is a complex disorder whose principal diagnostic feature is a repeated compulsion to take a certain substance or indulge in a certain behavior despite negative consequences. As an addicted person increasingly begins to rely on the object of addiction for physical or emotional gratification, he or she tends to neglect other, healthier aspects of life. It is generally agreed that there are two types of addiction: physical, when people become addicted to substances such as drugs or alcohol, and psychological or behavioral, when people become addicted to activities such as gambling or shopping. A behavioral addiction may also be called a process addiction. Although there is some disagreement over whether behaviors can be addictions in the same sense that drugs can be—some prefer to call such behaviors impulse control disorders or obsessive-compulsive disorders—the addict's need to indulge in them despite adverse consequences has led to their popular identification as addictions.

Both types of addiction initially provide some sort of pleasure, excitement, or gratification—often a combination of these. Addictions may range from mild to severe in degree; mildly addicted people may respond quickly to treatment and have relatively little difficulty refraining from the substance or behavior, whereas severely addicted people may be unable to recover.

Scientific advances over the past 30 to 40 years have revealed that addiction is based on neurochemical changes that take over or hijack a critical chemical pathway in the mesolimbic dopamine system of the brain. Known as the reward pathway, this area is programmed to respond to certain stimuli such as food or sex with feel-good neurotransmitters, primarily dopamine. Scientists believe that the pleasure these stimuli produce is how organisms learn to repeat behaviors important for survival, such as eating and reproduction. In the case of addictive substances, however, this mechanism can backfire.

When someone ingests an addictive drug or engages in addictive behavior, the affected neurons are overstimulated to produce an excess of dopamine that the brain perceives as a significantly more pleasurable experience than that provided by life's natural rewards. With repeated exposure to the psychoactive stimulus, the brain compensates by reducing its neurotransmitter output and producing fewer cellular receptors to receive and transmit dopamine along the reward pathway. As tolerance develops, the individual begins to require more of the drug stimulus to achieve the initial effect. Eventually, his or her use or behavior takes on a compulsive quality as the individual finds him- or herself compelled to indulge more frequently—not to feel good but to avoid feeling bad. In spite of this, the person is likely to deny the problem and claim that usage or behavior falls within normal boundaries. A clear indication that the individual's judgment is impaired, this denial becomes a nearly automatic reflex with which one justifies pathological use or behavior. If the person is unable to indulge, he or she may experience withdrawal, the physical and psychological distress that arises as the brain attempts to adjust to the absence of drugs.

Although behavioral addictions generally do not produce the more severe physical manifestations of withdrawal sometimes seen in substance addictions, individuals suffering from them may experience a certain level of agitation, restlessness, and depression if they cannot satisfy their need. Many drugs, such as certain antidepressants, cause physical dependence in the sense that they rebalance the brain's neurotransmitters, and their abrupt withdrawal can lead to distressing symptoms, but these drugs are not addictive because they do not trigger compulsive use and loss of control.

What Is Addiction? A consensus exists among most scientists that addiction is the process during which the brain's neural pathways—primarily in the mesolimbic dopamine system—are hijacked by the artificial reward of drugs. It is not clear how certain combinations of genetic, biological, and environmental factors allow this to happen in some people and not others; what is known is that, for many, a drug-induced release of dopamine and other neurotransmitters overrides the brain's response to normal rewards that support survival, such as food or sex. This reaction leads to changes in the structure of axons and dendrites and alters synapse formation, a dysregulation that begins to affect the addict's behavior outside of her or his conscious awareness. Although it is not completely understood how this physiological remodeling occurs, the distorted neurochemical messages it transmits affect learning, motivation, and memory. In time, addicts no longer respond to the drug with the same pleasure but find, instead, that they require the drug to feel normal. As their ability to enjoy other pleasures decreases and their need for the drug increases, many addicts gradually cease to care about families, homes, work, school, or health in their single-minded pursuit of the drug.
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Students drink beer from a cooler. Binge drinking or drinking heavily on weekends or monthly is a form of alcohol abuse.
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Indulging in addictive substances or behaviors does not have to occur on a daily basis for addiction to exist; weekend drinkers or those who go on monthly binges with days of remission between episodes can be addicted, just as heavy drinkers who have several cocktails every night for years are not necessarily addicted if their drinking does not produce negative consequences and if they are able to stop without difficulty.

Recent research on mice has revealed that dopamine-releasing cells in the brain seem to learn and remember their hypersecretion of dopamine in response to addictive drugs. Called long-term potentiation, this cellular memory remains active for some time and may be part of the basis for craving. Researchers also made the intriguing discovery that although psychoactive nonaddictive drugs such as antidepressants do not potentiate the cells in the same way, acute stress does. Although stress does not cause addiction, this finding raises questions about how the relationship of drug exposure and stress could affect the brain's chemical threshold for prolonged potentiation and increased vulnerability to addiction. It may also help explain why stress is one of the most powerful threats to abstinence and recovery.

The American Psychiatric Association (APA), in its Diagnostic and Statistical Manual of Mental Disorders (DSM) published in 2000, presents criteria widely used by mental health experts to diagnose addiction and distinguish it from abuse. Although the DSM uses the term dependence in an effort to remove the stigma associated with the word addiction, this practice has led to considerable confusion, and increasing pressure is on APA editors to revert to the term addiction in the next edition of the DSM. Some experts, however, insist that addiction is a vague, clinically inaccurate term that does not properly distinguish between the medical disease that true addiction represents and the overindulgence of drugs or other substances that represents abuse, not addiction. They believe that the term dependence remains appropriate, especially if clear distinctions are made between chemical dependence and drug abuse. Despite this argument, there are indications that the APA will revert to addiction in the fifth edition of the DSM due to be published in 2012 rather than continue its use of the term dependence.

Signs Of Substance And Behavioral Addictions

•  Anticipating the substance or behavior with increased excitement

•  Feeling irritable or restless when prevented from indulging in the substance or behavior

•  Devoting increasing amounts of time preparing for the substance use or activity or recovering from the effects

•  Neglecting responsibilities at home, school, or work

•  Indulging in the substance or behavior to manage emotions

•  Thinking obsessively about the activity

•  Seeking out the substance or activity despite the harm it causes (deterioration of health, complaints from family or coworkers)

•  Denying the problem to self and to others despite its obvious negative effects

•  Hiding the use or behavior from others

•  Suffering blackouts—memory losses while under the influence or an inability when sober to remember behavior that occurred when under the influence

•  Becoming depressed; often a contributory factor in the development of an addiction, depression is also a result

•  Having a history of anxiety or other mental disorder, psychological or physical abuse, or low self-esteem

•  Experiencing some form of sexual dysfunction

•  Feeling remorse or shame over use of substance(s) or activities associated with use dependence and physical dependence.

Evidence suggests that behavioral addictions tend to occur later in life and that substance addictions usually have an earlier onset stemming from drug or alcohol use during adolescence. Some studies cite instant-onset addiction, when users report that their initial exposure makes them feel normal for the first time in their lives. Whether this phenomenon represents actual addiction or an unusual reaction to the drug is not yet clear. Late-onset addictions may occur in adulthood, although the National Institute on Drug Abuse (2007) reports that the likelihood of addiction is much greater among adolescents and very young adults due to the plasticity of their developing brains.

The Teen Brain On Drugs According to the National Institute of Mental Health and other scientists studying the impact that drug abuse has on the brain, adolescents are more vulnerable than adults to the deleterious effects of drugs for three reasons: drugs increase the likelihood of risky behavior; they prime vulnerable areas of the brain for the development of addiction; and, in the long term, they can permanently impair mental capacity.

Once a child reaches puberty, the brain begins to thin out excessive brain-cell connections made when the child was younger and the brain was growing at a rapid rate. This thinning-out process also helps build longer chains of neural networks that are required for the more critical analytical thinking that adults require throughout their lives. The pruning can be likened to how a gardener prunes a bush to remove weaker, ineffective branches to allow the stronger limbs to develop fully so the bush will thrive. A similar process in the brain of someone roughly 11 to 25 years old represents a crucial stage of neurological development.

The final area of the brain to mature is the prefrontal cortex, where higher cognitive functions and judgment reside. With so many structures in the teenage brain set to accelerate, the inhibitory reasoning part of the prefrontal cortex might not engage well enough to adequately guide behavior. Even in their late teens, adolescents are more impulsive, aggressive, and likely to engage in novel or risky activities than people in their mid- to late 20s. By the time adolescents outgrow their impulsive youth and reckless behavior, it may be too late to reverse addictive patterns already laid down in the brain or to undo permanent damage to cognitive abilities.

Addictions for the most part are chronic, progressive, and highly destructive. Long-term drug users develop physical health problems, and interpersonal, social, and occupational relationships break down as well. The ingredients in some drugs that cut or alter the substance can be toxic; snorting—inhaling powdered forms of a drug—can erode nasal tissues; stimulants can cause heart attacks or respiratory arrest; and contaminated needles can transmit HIV and other serious diseases such as malaria, tetanus, blood poisoning, or deadly bacterial infections. Drugs can trigger aberrant or violent behavior, and accidents—particularly automobile accidents—are common. About one-half of all highway fatalities involve alcohol alone.

Behavioral addictions such as eating disorders or sexual addictions that carry a risk of sexually transmitted diseases seriously compromise health. Others, such as pathological gambling, are devastating in other ways. Gambling addicts can squander a lifetime's accumulation of assets as they chase the next win, neglecting eating, sleeping, families, school, and work as their lives unravel.

Although their addictive potential varies widely, legal and illegal addictive substances are generally considered to be narcotics, stimulants, depressants, cannabis, hallucinogens, inhalants, anabolic steroids, nicotine, alcohol, and caffeine. Aside from their inherent chemical properties, factors that affect their addictive liability include the method of administration as well as the addict's genetic and environmental background. Addictive behaviors can arise from normal activities such as gambling, computer usage, sex, shopping and spending, and exercising, or from aberrant practices like kleptomania (stealing), trichotillomania (pulling out of one's hair), self-injury (cutting behaviors), and pyromania (starting fires).

History Of Addiction The identification of certain activities as behavioral addictions is a comparatively recent event. Substance addiction has always been recognized, ever since humans began using mind-altering substances. In the fourth century BCE, Aristotle (384–322 BCE) referred to drunkenness as an organic disorder, and discussions of opium addiction appeared in medieval documents. Historical references to addiction focus on its negative aspects, although cultural attitudes about the more controlled use of some addictive drugs have been mixed. At one time, cocaine, marijuana, methamphetamines, and even opium were routinely prescribed for various conditions, and other drugs, such as peyote, are still in legal use among certain religious groups. Today, controlled substances such as codeine are prescribed for pain relief, and Ecstasy is being studied for the treatment of post-traumatic stress disorder.

Until the middle of the 20th century, addicts were usually shunned by the public or incarcerated in prisons or mental institutions. To some degree, modern attitudes have not changed: many people avoid or ignore homeless addicts on the streets of U.S. cities. Others view addiction and the deterioration that accompanies it as behavioral aberrations that should be addressed with cognitive techniques administered through widely available social programs. Still others, increasing numbers of laypeople and professionals alike, have come to regard addiction as an illness. These differing attitudes are reflected in present-day disagreements over whether illegal drug use is best addressed with criminal, behavioral, or medical measures or a combination of all three.

Since the 18th century, three models of addiction have emerged to explain the basis of addiction and to guide treatment strategies to address it: the moral model, the disease model, and the choice model. The disease model has received the most widespread acceptance in modern times, although many continue to support aspects of the moral and choice models.

Today, as accumulating data and brain-imaging studies reveal more about how addictions start and ultimately affect the brain's neurochemistry, the disease model has become widely accepted. The American Medical Association declared addiction a disease in 1956; the National Institute on Drug Abuse defines it as a progressive, chronic, relapsing—and treatable—brain disease; and organizations such as the American Psychiatric Association, the American Psychological Association, the American Society of Addiction Medicine, and the National Council on Alcoholism concur. They agree that although underlying physical or mental illness, genetics, and environmental factors coalesce in complex ways in the development of addiction, almost anyone can become addicted when compulsive behaviors or substance abuse continue long enough. In many people, especially those with a genetic predisposition, brains repeatedly exposed to the addictive substance undergo changes that leave users incapable of making the rational judgments needed to moderate addictive behavior, and so the disease worsens. Fortunately, some of the newer medications that target addiction-related neurochemistry in some cases can help restore the brain to normal functioning and reduce or eliminate craving, a major threat to recovery.

Kathryn H. Hollen
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ADOLESCENCE

There is much to say about the phase of life known as adolescence. Marked by the beginning of puberty, adolescence is the transition from childhood to adulthood and when a young person experiences physical, mental, and social changes. Within this phase of life are the teenage years.

A relatively recent concept, teenagers became a distinct group when the Great Depression took them out of the workforce and into the classroom. Prior to this, only children of the wealthy received formal education for an extended period of time. Most teens worked on their parents’ farms or in factories. Boys left the home as men once they could live on their own and marry. Girls left home as women once a man came along to marry them—some of them married before they turned 18 years of age.

Things would continue to change and evolve for adolescents and teens. In the 1930s, a teenage girl was in a movie theater with friends. She spoke and laughed with them. A man in the theater turned to the girl and asked her to stop. When the girl refused, the man gave her a slap in the face. He was an adult after all, and felt he had the right to administer discipline for what he saw as unruly behavior from a child. The teen girl saw things differently. She sued the man for slapping her. This recorded moment of teen rebellion represented a teenage desire to separate from adults and to take a stand for what she believed to be her rights. Since that time, the rights and lives of teenagers have continued to evolve (Palladino, 1996).

Physical Changes The most noticeable aspects of adolescence begin at approximately 12 years of age, although girls sometimes begin developing physically into women as young as 8 years of age. Boys tend to begin the journey toward manhood at the age of 9. Girls experience the beginning of breast growth, pubic hair growth, and menstruation. Boys experience the beginning of testicular growth, followed by the lengthening of the penis. Also, their voices begin to deepen.

Most of these physical changes happen in stages known as Tanner Stages, named for the physician who first described the stages of puberty in 1969. There are five stages, each describing the size and appearance of external genitalia, body changes, and breast development in girls. Stage 1 is considered prepubertal. Stage 5 is considered to be a mature adult level (medicinenet.com/puberty/page2.htm).

Tanner Stages for Girls

Stage 1: Preadolescent; elevation of papilla only.

Stage 2: Breast bud stage; elevation of breast and papilla as a small mound, enlargement of areola diameter.

Stage 3: Further enlargement of breast and areola, with no separation of their contours.

Stage 4: Projection of areola and papilla to form a secondary mound above the level of the breast.

Stage 5: Mature stage; projection of papilla only, due to recession of the areola to the general contour of the breast. (Marshall & Tanner, 1969)

Tanner Stages for Boys

Stage 1: Preadolescent; testes, scrotum, and penis about same size and proportion as in early childhood.

Stage 2: Scrotum and testes enlarge, and change in the texture of the scrotal skin; some reddening of the scrotal skin.

Stage 3: Growth of the penis, at first mainly in length but with some increase in breadth; further growth of testes and scrotum.

Stage 4: Penis further enlarged in length and breadth with development of glands; testes and scrotum further enlarged; further darkening of the scrotal skin.

Stage 5: Genitalia adult in size and shape. (Marshall & Tanner, 1970)

The Teenage Brain Adolescents and teens are works in progress, and so are their brains. In fact, researchers suggest that brain development is not complete until a person reaches his or her mid-20s. According to medical literature, the prefrontal cortex—which is one of the last areas of the brain to fully mature—controls a person's ability to make sound and reasonable judgments, controls impulses, and enables a person to take a long view of one's circumstances. These are important abilities for a person to have when navigating the world. To begin meeting these challenges, the adolescent brain develops a more complex wiring and improves in efficiency, particularly in the prefrontal cortex.

Over time, the maturing brain grows neural connections that can perform several tasks at once. Dopamine is an important chemical for the adolescent brain; it sends signals to the prefrontal cortex to help an individual focus when there are competing options. Throughout adolescence, these signals increase.

With the help of this information, researchers understand that loving parents, other adults, and institutions can help teens learn specific adult skills and behaviors. Also, teens themselves can have a hand in their own brain development by participating in positive experiences to grow more complex and adaptive brains (Weinberger, Elvevåg, & Giedd, 2005).

During adolescence a greater understanding of the world and its people emerges. Adolescents begin to grasp abstract concepts in areas such as math, philosophy, and law. They also gain a greater understanding of morals and develop a sense of right and wrong. They learn to establish and maintain relationshipsand move gradually toward a more mature sense of identity and purpose. Also, adolescents may begin to question old values.

In early adolescence, friends and relationships become very important. Adolescents’ peer groups often consist of platonic friendships, including cliques, gangs, or clubs. Members of the peer group often attempt to behave alike, dress alike, have secret codes or rituals, and participate in the same activities. As young people move into mid-adolescence, also known as the teenage years, their peer groups expand to include romantic relationships.

This is also a time when adolescents begin to separate from their parents in an attempt to establish their own identity. In some cases, this social transition is uneventful. In other cases, conflicts can arise. As adolescents pull away from parents in a search for identity, their peer groups take on a special significance. These peer groups may become a safe haven, in which the adolescent can test new ideas and compare physical and psychological growth.

As they continue to grow, adolescents face safety concerns that stem and from the development of increased strength and agility and from increased mobility as a result of being able to drive. These concerns sometimes arise before a teen or adolescent has developed good decision-making skills. Armed with feelings of invincibility, teens may participate in a variety of risk-taking behaviors. Adolescents and teens are also affected by a strong need for approval from their peer groups—also known as peer pressure—which also can lead to risky behaviors.

Adolescents involved in sports and other recreational activities should always follow the safety rules and recommendations associated with the activity. Appropriate motor vehicle safety should be emphasized with teens as well. These lessons include the responsibilities of drivers, passengers, and pedestrians. They should understand the legal and accidental consequences of driving under the influence of drugs and alcohol. Teens also need to be reminded of the importance of wearing seat belts.

Mental And Emotional Issues The transition from childhood to adulthood can be smooth and uneventful or tumultuous, and how individual youth handle the experience can vary. The rapid physical, mental, and emotional developments that occur can lead to feelings of self-consciousness and concern over body changes. Adolescents and teens frequently compare themselves to their peers.

One myth of adolescence that is typically responsible for the angst demonstrated by so many teens and preteens is the belief that all eyes are on them all of the time. In reality, peers are typically too preoccupied with their own situations to pay to close attention to others. While it can be off-putting to adults, this behavior is perfectly normal.

However, if the angst does not pass or change as the adolescent or teen ages, parents and other adults should pay special attention to the young person's behaviors. Many teens who develop depression also can be at risk for suicide. If adolescents appear to be isolated from peers and family, uninterested in school or typical teen activities, or are deteriorating in school or sports performance, a psychological evaluation may be needed. Parents should seek advice from their adolescent's pediatrician (MedlinePlus, 2011a).

Depression in adolescents and teens can be a temporary response to many things, including normal maturation, fluctuation of sex hormones, parental conflict, a breakup with a boyfriend or girlfriend, or failure at school. Adolescents with low self-esteem and who feel they have no control over negative events are especially at risk for depression.

Girls are twice as likely as boys to suffer from depression. A family history of depression increases the chances of an adolescent or teen experiencing the disorder. Where there is depression, there also may be anxiety disorders, attention deficit hyperactivity disorder, bipolar disorder, or eating disorders such as bulimia and anorexia.

Signs of depression in teens include agitation, appetite changes, difficulty concentrating, difficulty making decisions, fatigue, feelings of worthlessness, loss of interest in activities, or trouble sleeping. In some cases, depression exists where there are no signs of sadness. Instead, depression can manifest itself through acting-out behaviors, criminal behavior, a drop in grades, irresponsible behavior, or substance abuse.

It may seem as if the signs of depression mimic the typical emotions and behaviors of adolescence. However, there are ways that parents and other adults can tell the difference. If signs and symptoms persist longer than two weeks without any periods of the adolescent experiencing joy and if they cause a significant inability to function, parents should seek treatment. Also, a worsening of symptoms or side effects from medications should be reported to a health care provider. If the adolescent starts giving away cherished possessions, his or her personality changes, or she or he threatens suicide, these are major causes for alarm, and parents should seek treatment. A suicide attempt should never be ignored.

To test for depression, a physical examination is performed and blood tests are ordered to rule out medical causes for the symptoms. The patient is also tested for signs of substance abuse, which can cause depression. A psychiatric evaluation will seek the patient's history of sadness, irritability, and loss of interest and pleasure in normal activities. The patient will be evaluated for other psychiatric disorders as well.

Treatment for youth with depression includes supportive parents, care from a medical provider, and talk therapy. Antidepressant medications may be an option as well. The good news is that depression in adolescents typically responds to treatment. The bad news is that teens with depression usually battle depression as adults.

While periods of having a depressed mood are normal in teens, it is still important for them to develop healthy coping skills and to have supportive relationships. When there is open communication in the home, parents may be able to identify their child's depression early. Early identification and a prompt response can stave off further episodes of depression.

In homes with children and adolescents, it is a good idea to make sure that alcohol, guns and ammunition, and prescription medications are locked away or in some way inaccessible.

Adolescent Rituals Entering the world of adolescence is not all negative. In many ways and throughout many cultures, adolescence is celebrated with rites of passage. These are ceremonies or practices that mark changes in an individual's social status. They occur around events such as childbirth, puberty, marriage, and death. When practiced, these events symbolize the separation of an individual from one group or phase of life to another. At the end of the ritual, the individual is presented to society in his or her new role.

There are many categories under which rites of passage are celebrated. Life cycle events are acknowledged in just about every culture in the world. For adolescents and teens, these rituals are most often connected to coming of age, religion, and education attainment.

In the United States, certain groups select debutantes (girls in their late teens) to participate in coming-out parties or ceremonies where they are presented to society as young women ready to work toward adult goals. Coming-of-age celebrations in the United States are also connected to birthday milestones such as turning 16 or “sweet sixteen.” The Hispanic tradition of celebrating a daughter's 15th birthday is called a quinceañera and is similar to a sweet sixteen party. In other cultures, coming-of-age customs can be serious and painful, such as scarification, killing a wild animal, or enduring physical pain. Australian Aborigines, for example, send youths into the wilderness to spend a period of time alone (“Rite of Passage,” 2008).

Religious celebrations may also be connected with age. In the Jewish tradition, 12-year-old girls receive a bat mitzvah, and 13-year-old boys receive a bar mitzvah. These celebrations acknowledge the honoree's receiving of full adult rights. Poy Sang Long is a ceremony held for boys in Burma and in Thailand and requires them to become novice monks. Young children in some Hindu castes celebrate the sacred thread ceremony, which marks the beginning of their education. In Amish communities, adolescents sometimes participate in a rite called rumspringa, where they spend time living outside of the community before deciding whether to join the Amish church and be baptized as an adult. Some Native American youths participate in vision quests, where they undergo sensory deprivation in order to make contact with the spirits.

Education rituals are important in Western cultures. In the United States, many schools hold graduation ceremonies and farewell programs for elementary and middle school students. High school graduation is a big event involving a ceremony where students receive diplomas and listen to speeches. Sometimes these events are followed by graduation parties. The prom, an event where seniors dress formally and attend a dance, is another important rite of passage associated with graduation from high school. Graduations held in other parts of the world happen a bit differently. In Scandinavia, for example, students celebrate during the entire month when they graduate from high school.
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AEROBIC EXERCISE

From Olivia Newton John's song, “Let's Get Physical” to Jane Fonda's workout tapes, by the 1980s, aerobic exercise had permeated U.S. life and culture. However, its origins go back to 1968, when Dr. Kenneth H. Cooper, a flight surgeon who was also a director of the U.S. Air Force Aerospace Medical Laboratory in San Antonio, Texas, published a book on the benefits of aerobic activity for cardiovascular health. The effort was prompted by a health scare that highlighted his own need to get into shape and his subsequent development of physical conditioning programs for U.S. astronauts.

His book, called, simply, Aerobics, launched a new devotion to physical fitness that grew by leaps and bounds and continues today. Decades later, Cooper still devotes his time to helping people improve their physical fitness. He leads the Cooper Institute, which he founded in 1970. The institute is devoted to research, training, and educating the public—including youth—on the benefits of exercise for health and wellness (Cooper Aerobics, 2011 ).

Aerobic exercise is any exercise done while the body uses oxygen to sustain activities for a long period of time. Almost any activity can be aerobic and can fall into categories such as running, water aerobics, dance aerobics, low-impact aerobics, and sport aerobics. Studies show that aerobic exercise brings many health benefits. It is nearly the opposite of anaerobic exercise, which is short-lasting, high-intensity exercise requiring almost more oxygen than the body has to give.

After Cooper, who was a runner, popularized aerobic exercise, others soon followed to spur the aerobics movement. Jackie Sorensen is credited with developing aerobic dance routines. Howard and Karen Schwartz were credited with bringing the world aerobic championships, turning the exercise into a sport in 1984. Gin Miller, a former gymnast who suffered from overuse injuries to her muscles, has been credited with developing step aerobics—a popular form of exercise where participants step up onto small, portable platforms and conduct a series of movements to music. Initially, stepping up and down on a milk crate and then her porch steps was a form of therapy for Miller, who needed to rehabilitate her knee muscles (Aerobic.org, n.d.).

[image: images]

Female jogger crosses an open field. Millions of Americans became part of the jogging craze that swept the country in the early 1970s. Jogging continues to be a popular form of aerobic exercise.

(iStockPhoto)

An aerobics program or routine usually begins with a warm-up session to get the body ready to engage in significant activity. Once engaged in aerobic activity, the goal is to progressively move into a rigorous level of intensity that raises the heart rate and that typically lasts from 15 to 25 minutes. A cooldown period ends the exercise session, allowing individuals to stretch, improve flexibility, and lower the heart rate.

Other behaviors can make aerobic exercise more effective. For example, weights can provide the added benefit of strengthening muscles. However, it is important to give muscles time to recuperate. Therefore, the same muscles should not perform weight-bearing exercise two or more days in a row. Personal trainers and exercise physiologists are in positions to advise individuals on appropriate aerobic regimens. Also, the U.S. government offers exercise recommendations for children and adults. According to the Centers for Disease Control and Prevention (CDC), adults need 150 minutes of moderate aerobic activity each week or 75 minutes of vigorous aerobic activity each week (CDC, 2011a).

How can individuals know if they are engaging in true aerobic activity? According to the experts, true aerobic activity will not leave one breathing easy. If a person has to take more breaths at a faster pace and his or her heart rate increases, then the activity is bringing aerobic benefits. Everyday activities such as pushing a lawn mower, taking a dance class, or biking to the store all count toward daily aerobic activity if done correctly. Running and jogging provide excellent aerobic exercise. The activity has to last for at least 10 minutes at a certain level of intensity. That benefit of aerobic exercise means that while recommendations call for 30 minutes per day at a minimum, those minutes do not have to be all at once (CDC, 2011b).

The intensity level of physical activities is important, because it requires the body to work hard, increasing the body's heart rate. This heart-healthy effect is another reason aerobic workouts are also referred to as cardio workouts. Light activities that do not require much physical exertion such as shopping, cooking, doing laundry, and running errands do not qualify as aerobic activity. Activities that range from moderate to vigorous levels of intensity and cause individuals to perspire, prevent conversations (or require a person to take breaths every few moments in order to carry a conversation), and raise the heart rate significantly are aerobic activity. The most intense of these exercises are running, swimming laps, fast-paced bike riding, and playing tennis or basketball (CDC, 2011b).

For those who need more ways to tell if activities are vigorous enough, many types of measurements exist. Two types of aerobic intensity levels—relative intensity and absolute intensity—describe an individual's level of exertion physical activity.

Relative intensity is the basic level of effort required to perform an activity. Relative intensity calls on people to pay attention to how their heart rate and breathing are affected by what they are doing. An easy way to tell whether an activity is of relative intensity is to take the talk test. If a person engaged in aerobic activity can talk but is unable to sing, then he or she is exercising at a moderate level of intensity.

At a more vigorous level of intensity known as absolute intensity, a person cannot speak freely without frequently stopping to take a breath. Absolute intensity indicates how much energy the body uses per minute to conduct activity.

There also is a more scientific or mathematical way to figure out the body's level of exertion when doing exercises. A person can measure his or her heart rate to determine the intensity of the physical activity. Each person has a target zone and a maximum heart rate, depending upon age. During moderate exercise, a person's heart rate should fall between 50 and 70 percent of their maximum heart rate. The traditional calculation for maximum heart rate has been to subtract a person's age from the number 220, but that method has been cited as erroneous. A slightly more accurate calculation may be 205.8 − (0.685 × age), but it too has been cited as prone to error (Robergs & Landwehr, 2002).

For example, for a 20-year-old,, 205.8 minus (0.685 × 20), would be 205.8 minus 13.7, which is 192.1 beats per minute (bpm) for maximum heart rate. For the traditional method, the maximum heart rate would be 200 bpm (220 minus age of 20). For moderate exercise, 50 percent of 200 (200 × .50), would be 100. This means that at a moderate level of exercise intensity, the heart rate for a 20-year-old should equal at least 100 beats per minute. To determine more vigorous levels of physical intensity, the heart's target zone should be 70 percent to 85 percent of a person's maximum heart rate. So, for example, the same 20-year-old conducting more rigorous exercise would have a target heart rate of 140 (200 × .70) beats per minute.

Another way to measure target heart rate is to pause during exercise and measure one's pulse at the neck, chest, or wrist. Experts at the CDC recommend that people use their wrists for this measurement. This is done by taking the index finger and the two middle fingers and applying gentle pressure on the wrist's artery. A person can either count heart beats for 60 seconds (or for 30 seconds and then multiply that number by two). Again, for the 20-year-old, more than 100 beats per minute indicates moderate exercise, and more than 140 beats per minute indicates a more rigorous level of exercise (CDC, 2011a).

Inactive individuals planning to begin an aerobic exercise regimen should first consult their primary care physicians. Once they have discussed plans with their doctor, they may begin at a moderate level, but they should feel at ease before gradually increasing to a more intense level of activity. By following government and medical guidelines in addition to consulting a physician, individuals can develop an appropriate aerobic exercise regimen and improve their overall health and wellness.
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AIR POLLUTION

Taking a walk outdoors may seem like one of the healthiest things a person can do. However, such may not always be the case. The World Health Organization estimates that about 3 million people die worldwide each year as a result of breathing polluted air. In the United States, air pollution is responsible for about 70,000 deaths annually. By comparison, vehicle-related accidents kill about 40,000 people. Even sitting at home in your own living room can be a hazard to your health. Many homes, offices, and other buildings are poorly ventilated. Breathing the air in such buildings can expose a person to a variety of harmful substances, such as radon, carbon monoxide, and secondhand tobacco smoke. The American Lung Association estimates that radon trapped inside buildings is responsible for 15,000 to 21,000 lung cancer deaths in the United States each year.

Air pollution has been a problem for human societies for hundreds of years. As far back as the 14th century, air pollution was so bad in England that King Edward I banned the use of coal for making fires, declaring, “whosoever shall be found guilty of burning coal shall suffer the loss of his head.” The problem became much worse with the rise of the Industrial Revolution in the early 19th century. The combustion of coal became the primary means of operating factories, running railroad engines, and heating homes and offices. This practice produced huge amounts of waste products, such as soot and ash, which filled the skies over most urban areas with clouds of smoke. People continued to complain about the inconvenience of polluted air, but governments usually accepted the problem as an unfortunate side effect of a growing prosperity. As industrial development continued through the 19th and 20th centuries, air pollution became a more severe and more widespread problem. By the 1950s, parts of the Earth that had once been pristine—like the skies over the Arctic—had also started to become polluted.

The term air pollution refers to the presence of substances in the air at a level that can harm the health and survival of humans, other animals, and plants. The most common substances present in polluted air are carbon monoxide, oxides of nitrogen, sulfur dioxide, ozone, particulate matter, volatile organic compounds (VOCs), and lead. By far the most important source of these pollutants is the combustion of fossil fuels: coal, oil, and natural gas. Each pollutant has specific harmful effects on living organisms that vary depending on the amount of pollutant present and the time one is exposed to the pollutant. Carbon monoxide in small doses over short periods can cause headache, nausea, and disorientation; in larger doses, it can cause loss of consciousness and death. Long-term exposure to oxides of nitrogen or sulfur dioxide can produce bronchitis, pneumonia, emphysema, and other respiratory disorders. VOCs and ozone also act as irritants to the lungs and can cause respiratory disorders as well as make the lungs more sensitive to other irritants. Particulate matter consists of tiny particles of unburned carbon and other solids that lodge in lung tissue, causing a variety of respiratory problems. Lead is a toxic material that can cause various physical and mental disorders, including reproductive and digestive problems and mental retardation.

Air pollutants can produce other harmful effects. Smog—a form of air pollution produced when sunlight acts on pollutants to form a smoky fog—is responsible for reduced visibility that may result in automobile or airplane accidents. Oxides of nitrogen and sulfur dioxide can attack plants, destroying leaves, flowers, and fruits. Most air pollutants also have health effects on domestic animals similar to the effects on humans. Mercury in the air dissolves in water, where it is ingested by aquatic plants and animals and becomes part of the food chain.

The earliest legislation in the United States dealing with air pollution was the Air Pollution Control Act of 1955, allocating $5 million to the states to carry out research on air pollution. That act was followed by a series of Clean Air Acts and amendments in the 1960s, none of which was very effective in reducing air pollution. The first successful piece of legislation concerned with air pollution was the Clean Air Act of 1970. The act established National Ambient Air Quality Standards and New Source Performance Standards that form the bases of air pollution reduction programs even today. It also created standards for automobile emissions. The 1970 act has been amended and revised a number of times, most importantly in 1977 and 1990.

Efforts to combat air pollution in the United States have been quite successful. The Environmental Protection Agency reported in 2005 that total emissions from six major air pollutants—nitrogen dioxide, ozone, sulfur dioxide, particulate matter, carbon monoxide, and lead—had dropped by 54 percent between 1970 and 2004. The worldwide situation was not as promising. While developed nations were finally getting air pollution problems under control, developing nations were only beginning to realize the magnitude of the challenge they face. China was perhaps the most troublesome example. In the early 21st century, 16 of the world's 20 most polluted cities were in China. As the nation continues to burn coal at a voracious rate to drive its burgeoning economy, air pollution is certain to become an even more serious problem for the giant, as it will for many other growing economies throughout the world.
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ALCOHOL

Alcohol has been associated with health problems—and also wellness—since prehistory. It has been used for medicine, as part of the diet, for religious rituals, and as a social lubricant. Alcohol (ethanol, ethyl alcohol) comes in three basic beverage forms: wines, beers, and distilled liquors or spirits. Alcoholic beverages were likely discovered by early humans when mixtures of crushed fruits or honey mixed with water were left exposed to airborne yeasts in a warm atmosphere. The yeast converts the natural sugars into alcohol and carbon dioxide by fermentation.

Wines are made from the fermentation of fruits, honey, and simple grains such as rice (mead is made from honey; ciders are made from fruit but have less alcohol content than wine). Beers and ales are made by fermenting more complex sugars such as grains, hops, corn, and potatoes after the starch has been broken down by such substances as malts. Distilled spirits such as gin, rum, whiskey, and brandy are made by distilling the alcohol from crude wines or beers. Fortified wines such as sherry and port are wines to which distilled alcohol has been added. Liqueurs (cordials) are made in a similar way; the addition of sugar and spices gives them a thick and syrupy consistency.

Most beers in North America contain 3 to 6 percent, wines 12 to 21 percent, and distilled spirits 40 to 50 percent alcohol by volume. Proof is designated as twice the percentage of alcohol by volume. A 12-ounce bottle, glass, or can of beer is one drink; a 4- to 5-ounce glass of wine is a drink; and a 1.5-ounce jigger of spirits is one drink. Each gram of alcohol contains 7 calories. Beers range from light to stout and contain 95 to 200 calories; white and red table wines range from 85 to 105 calories; distilled spirits range from 90 to 150 calories.

History And Cultural Use Of Alcoholic Beverages Today most cultures around the world, with the exception of Islamic societies and some Protestant religious groups, consume alcohol. Moreover, alcoholic beverages have been drunk throughout human history. Residues of wines and beers have been identified in archeological finds from numerous preliterate societies. Although alcohol has been widely used, many cultures gave warning of the harmful effects of excessive drinking. For this entry, the terms drink and drinking refer to the consumption of an alcoholic beverage and not other liquids.

References to wine making are found in abundance in Judeo-Christian scriptures and in other ancient writings. Alcohol was used in the Greek and Roman civilizations, by the gods in myth and legend, as well as by the people of all social classes. Wines fermented from rice were widely used by Asian cultures; the Middle Eastern Arabs first distilled alcohol around 500 CE.

In Europe, the northern and the southern regions have traditionally been seen as having different drinking patterns and attitudes toward drinking. Moreover, these preferences appear to have persisted from a more distant past. It is hypothesized that from antiquity, different drinking cultures concerning alcohol developed in the northern and in the Mediterranean areas of Western Europe. During the expansion of the Roman Empire, rural areas of west central Europe became Romanized (urbanized). As a part of this process, indigenous inhabitants adopted some customs from urban Roman culture, including moderate wine drinking with meals.

When Rome's influence declined in the West, Engs (1995) suggests that former provinces that retained Roman culture also retained drinking patterns characterized by moderation. The northern Celtic and Germanic cultures, untouched by direct Roman influence, continued their traditional, heavy, feast drinking patterns and developed an ambiguous attitude toward alcohol. Malt liquor, mead, and later spirits, but not wine, were the preferred alcoholic beverages. Southern Britain and a few areas of continental Europe integrated some aspects of the northern drinking into its predominantly southern pattern. These patterns congealed during the early Middle Ages and became the underlying drinking cultures for the regions overlaying these areas into modern times.

In Europe during the Middle Ages, when the water supplies were often polluted, beer, wine, and cider were commonly drunk in place of water. Although many church leaders denounced drunkenness, they seldom criticized the daily use of alcoholic beverages, as they were considered a necessity for maintaining good health. This attitude was brought to North America by the early settlers. However, severe penalties were imposed for drunkenness. In New England the production of rum became an important business, and the trade of rum, molasses, and slaves flourished for many years in the colonies.

As early American settlers pushed farther west, whiskey making became common inasmuch as the pioneers found it easier to transport whiskey made from corn rather than bulky containers of wine and beer. However, during the frontier days, a number of people became concerned about the heavy drinking of the pioneers and began to question the health-giving qualities of rum, gin, and whiskey. Church leaders pleaded for temperance (moderate and responsible use of alcohol). But later these leaders urged people not to drink at all and started lobbying for laws against drinking, as they felt that alcohol caused too many social and health problems.

In the United States, these concerns resulted in three waves of prohibition emerging out of clean living movements. In these health and social reform movements, reformers attempted to “clean up” society. This included the elimination of tobacco, drugs, and alcohol and the promotion of exercise, better diet, and pure food and water for better health of the population. State prohibition in all states north of the Mason-Dixon Line and east of the Mississippi River was legislated in the early 1850s. These laws were repealed during the Civil War. National Prohibition began in 1920 with the 18th Amendment to the Constitution and was repealed in 1933. The National Minimum Drinking Age Act of 1984 required all states to raise their minimum purchase and public possession of alcohol to age 21. States that did not comply faced a reduction in highway funds under the Federal Highway Aid Act.

The United States has one of the highest legal drinking ages in the world. In most countries, 18 years is the legal drinking age, and many nations do not even enforce this age. Canada, which has a drinking age of 19, has a lower alcohol consumption rate compared to the United States. In the United States, the per capita consumption of alcohol reached a peak in 1980 and declined through 2002. However, after 2003 it began to rise again. English-speaking countries have lower consumption rates compared to other nations.

Alcohol And Its Unhealthy Use Alcohol is a classic depressant of the central nervous system. In increasing amounts, it causes uncoordination, slurred speech, sleepiness, stupor, and even death from alcohol intoxication. In small amounts, alcohol can cause an apparent stimulation in some people. This results from unrestrained activity on various parts of the brain that have been freed from inhibition as a result of the depression of inhibitory control mechanisms. The consumption of too much alcohol over time can result in serious health and social problems.

Table 1: Ranking of English-Speaking Countries among 30 Nations in Terms of Per Capita Consumption of Absolute Alcohol







	Rank
	Nation
	Liters Consumed per Capita





	9
	United Kingdom
	11.2



	14
	Australia
	9.8



	19
	New Zealand
	8.9



	20
	United States
	8.3



	23
	Canada
	7.8





Adapted from: Organisation for Economic Co-operation and Development. Health Data 2010, http://stats.oecd.org/index.aspx.

Table 1. Classification of Blood Pressure Levels in mmHg




	Classification of Blood Pressure
	Systolic (top number)
	 
	Diastolic (bottom number)





	Normal
	< 120
	and
	< 80



	Prehypertension
	120–139
	or
	80–89



	Hypertension
	 
	 
	 



	Stage 1
	140–159
	or
	90–99



	Stage 2
	160 or higher
	or
	> 100





Approximately 10 percent to 15 percent of adults who drink have mental, physical, or social problems resulting from its consumption. Alcohol abuse is generally defined as alcohol consumption that results in occasional problems such as drunkenness, being arrested for driving while intoxicated, or missing work due to a hangover. Alcoholism, or chronic alcohol dependence, is drinking over a long period of time that results in social, physical, or psychological problems. These can include loss of employment, financial problems, serious health problems, domestic abuse, or repeated arrests.

Alcohol abuse and alcoholism are found in all age groups, ranging from teenagers to the elderly. Youth in the United States tend to have more problems with drunkenness and alcohol abuse compared to older individuals. One of the most serious results of alcohol misuse is that approximately 32 percent of all U.S. traffic deaths are caused by alcohol-impaired driving.

Research suggests that more than one drink per day in some individuals, in particular women, can cause an increase in blood pressure. Heavy drinkers are more likely to have strokes, heart disease, obesity, cancer, and a host of other physical problems. Some medical authorities advise against pregnant women consuming alcoholic beverages due to the risk of fetal alcohol syndrome.

Common signs of problem drinking can become obvious to friends and family members, especially if the individual becomes obsessed with drinking. Other symptoms of problem drinking include if the individual constantly talks about drinking or partying. He or she continues to drink even though the drinking behavior causes harm to himself or herself or others. When the individual cannot obtain alcohol, withdrawal symptoms can occur. These symptoms include irritability, longing for a drink, restlessness, or more serious problems such as delirium tremens and convulsions. Some people experience loss of control. The person drinks six beers when he or she only wanted to drink one. The individual often denies problems apparent to others resulting from his or her drinking and often blames others for all his or her problems. The individual may hide his or her drinking after family or close friends have mentioned their concern, experiences a blackout after drinking (do not remember what happened at a party).

There is no consensus as to the etiology (cause), prevention, and treatment of alcoholism or problem drinking. A U.S. government publication titled “Theories on Drug Abuse: Selected Contemporary Perspectives” came up with no less than 43 theories of chemical (alcohol and drug) addiction and at least 15 methods of treatment (Lettieri, 1980).

To add to the confusion, some people consider alcoholism a disease, but others consider it a learned behavior in response to the complex interplay between heredity and environmental factors. Still others argue for a genetic cause. Some researchers point out that, unlike most common diseases such as tuberculosis, which has a definite cause (a microbe) and a definite treatment model upon which everyone agrees, there is no conclusive cause or definite prevention or treatment method upon which everyone agrees for chronic alcohol dependence.

This lack of agreement among experts causes problems with prevention and treatment approaches. Professionals debate whether total abstinence, such as is followed by Alcoholics Anonymous or professional 12-step programs, or controlled drinking, such as proposed by Moderation Management, is effective. Others debate whether medication, such as antabuse, is a desirable treatment method.

Help For Problem Drinking And Alcoholism Although the theories for the causes of alcoholism, and its prevention and treatment are numerous, various types of therapy can help a person who has this potentially life-threatening condition. It is suggested that a family physician, clergyperson, counselor, or support or educational group be contacted for help and referral. Some sources of help include:

 

•  Al-Anon for family and friends (www.al-anon.alateen.org/)

•  Alcoholics Anonymous (www.aa.org/)

•  Moderation Management (www.moderation.org/)

•  Women for Sobriety (www.womenforsobriety.org/)

 

Alcohol Consumption And Wellness Over the past 30 years, numerous research studies have suggested that moderate alcohol consumption—in particular, wine—is associated with longevity. This longevity is reflected in a decrease in heart disease, strokes, some cancers, diabetes, dementia, and many other chronic diseases. Regular moderate drinkers are more likely to get more sleep, to exercise, be happier, and have fewer gall bladder and heartburn problems.

The National Institute on Alcohol Abuse and Alcoholism (1999), for example, conducted a review of research on drinking and health from about 20 countries. The results of almost all of the studies suggested a 20 percent to 40 percent lower incidence of heart disease among drinkers compared to nondrinkers. Moderate drinkers had the lowest rate of mortality compared to either heavy drinkers or abstainers for heart disease.

Two major health problems in Western society include Type 2 diabetes and obesity, which are often associated with each other. Some research suggests that moderate drinking may reduce the risk for Type 2 diabetes and even obesity. However, heavy alcohol intake increases the risk for both of these conditions.

Several studies have suggested a decreased risk of cognitive decline, dementia, and Alzheimer's disease among older individuals who drink moderately. Some studies have found that those who consume beer, wine, or spirits in moderation several times a week are less likely to develop dementia than nondrinkers. On the other hand, other studies have found that either heavy drinking or abstinence increases the risk of cognitive decline and dementia in later life.

Drinking, like eating or any social activity, has guidelines to help the participant get more enjoyment out of the activity. Many are related to health. Gobbling down a whole chocolate cake at a party would not be considered responsible eating or even polite behavior in most cultures. In addition, you would probably get sick. If you did this several times per week, you could become obese or develop other serious health problems. The same is true for drinking.

Guidelines for what constitutes moderate and safe drinking differ slightly between cultures. In general, moderate and safe drinking levels for women are no more than one or two drinks per day and for men no more than two or three drinks per day.

The following are some tips for healthy choices concerning alcohol consumption that can enhance health and a healthy lifestyle.

 

•  Drink no more than one drink per hour. Consuming one drink or less over an hour allows the liver to detoxify the alcohol and avoid drunkenness.

•  Eat food while drinking. Many cultures consume alcohol only with food to enhance a meal and to avoid intoxication.

•  Sip, don't gulp, the beverage. Taste and smell the various flavors. This is particularly true for wine.

•  Cultivate taste. Choose quality rather than quantity. Learn the names of fine wines, whiskeys, and beers. Learn what beverages go with what foods.

•  Avoid drinking when taking medications. This includes over-the-counter drugs such as sleeping pills and cold or cough medicines. Alcohol should not be used while taking certain antibiotics, antidepressant, and many other prescription medications. Check with your physician or pharmacy before you drink while on any prescription drug.

•  Appoint a designated driver. If you do not have one and you must drive home, consume no more than one drink with a meal.

•  If you have close relatives who have had drinking problem, be careful of your own alcohol consumption.

•  When hosting a party, serve alcohol adjunct to an activity rather than as the primary focus. Have plenty of nonalcoholic beverages and snacks on hand.

 

In summary, alcoholic beverages have been used throughout human history. Alcohol consumption can lead to both psychological and physiological social and health problems. However, alcohol used in moderation can enhance health and a healthy lifestyle.

Ruth C. Engs
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ALLERGIES

Allergic reactions are an immune response against a harmless substance. While scientists know how they occur and when, they still puzzle over why some people have allergies and others do not. The substance that stimulates the allergic reaction is called an allergen. Allergens come in the form of drugs or food, insect venom, pollen, mold, pollutants, and poisonous plants. In other words, they are all around us. That may explain why allergies are so common. According to the Centers for Disease Control and Prevention, one in five Americans, more than 50 million people, have some type of allergy that creates symptoms and affects their lives (Castells, 2007).

There are two main reasons individuals develop allergies: genetics and the environment. A child with one allergic parent has a 30 percent chance of developing allergies, and the likelihood grows to 70 percent if both parents have allergies (Asthma and Allergy Foundation of America, 2011). A genetic predisposition to allergies is called atopic, and children with this genetic predisposition often experience eczema or dermatitis, rhinitis or sinus symptoms, and atopic asthma or breathing symptoms. Some children outgrow allergies to certain foods, but scientists say children who are atopic rarely outgrow allergies and may face one or more allergies as adults.

However, atopy and allergy are not the same thing. Atopy means a genetic predisposition to be allergic, but allergy simply describes an individual hypersensitivity to something after exposure. In some cases, children with atopy do not develop allergies, but some people with no genetic link do develop allergies. Some people with allergies also have asthma, and allergens are a very common trigger for asthma. Asthma is a disease that involves a chronic inflammation of the lungs and their passages and it can develop at any age.

Some research shows that environment and birth order may play a role in influencing allergy development. Children who have three or more older siblings have been shown to be less likely to develop allergies than children born earlier. Scientists suspect this may be linked to germ exposure and that exposure may help temper the immune system's response (Castells, 2007). In fact, the first year of life is seen as very important in the development or lack of allergies in children. Research shows that children living with a pet in their first year of life may be less likely to develop allergies (Gordon, 2011).

Allergic reactions appear to be growing in Western industrialized countries but not in other, less developed areas of the world. Scientists suggest this may be related to the introduction of antibiotics and vaccines, which, while reducing the number of diseases, also exposes children to fewer germs during their formative years. With little exposure, researchers theorize that the developing immune system lacks training as it matures. The theory, known as the hygiene hypotheses, came largely from research on young children living on farms in part of Europe. Those studies showed the children who grew surrounded by farm animals and barns had fewer allergies than non-farm children from the same region (Castells, 2007).

There are no cures for allergies, but there are three basic categories of treatment: avoidance, medications, and desensitization or immunotherapy allergy shots. To avoid contact with known allergens, individuals can stop eating certain foods, use air filters, and eliminate pets or remove problem fabrics or chemicals from their immediate surroundings. Standard medications for allergies include antihistamines, decongestants, and nasal sprays. These medicines may be obtained with or without a prescription, depending on the individual's degree of allergic reaction.

The third form of treatment is allergy shots that gradually expose the person to increasing amounts of specific allergens. In this situation, an allergist will inject a small amount of allergen into a patient, and this signals to body to make natural antibodies, which are supposed to increase immunity to that allergen. The benefit is that an allergist mixes the shot according to each individual's needs, and the treatment aims to eventually eliminate the symptoms, sometimes after only 18 months (Konrad, 2010). A study released in early 2010 found that shots were especially effective in reducing symptoms in children.

When symptoms first appear, there are several ways to diagnose allergies. Physicians suggest the first step is to create a detailed log of symptoms and situations that trigger those symptoms. This should include both home and work or school environments along with a list of any additional medications and prescription or over-the-counter and alternative medicines, herbs, or vitamins. The most routine form of testing is a skin test that is designed to detect immunoglobulin E (IgE) antibodies. When a person has an allergic response, the body produces IgE antibodies. The IgE then signals the body to produce histamine and to release a chain reaction of allergy symptoms, including red or runny eyes, congestion, itchy nose, coughing, wheezing, clogged ears, nausea, diarrhea, or itching on the roof of the mouth or in the throat.

In rare cases, a person can experience a very severe allergic reaction known as anaphylaxis or anaphylactic shock, which includes swelling shut of airways and a serious drop in blood pressure. If that occurs, the individual needs an emergency injection of epinephrine and immediate emergency medical care.

The skin test places the possible allergen on a superficial layer of the skin and provides quick results, often within 10 to 15 minutes. If the spot turns red, swells, or begins to itch, that shows the IgE was released to attack the offending area. The prick test is another skin test for allergies; the skin is punctured on the back or inside of the arm, and a small amount of allergen is introduced. The response of redness, swelling, or itching can be almost instantaneous if there is sensitivity.

The intracutaneous test also calls for an injection and usually follows a prick test to confirm sensitivity to a specific allergen. The patch test involves no injection; instead, the allergen is placed on the skin under a bandage and left for 48 hours. When the patch is removed, any sign of redness, swelling, or blisters confirms an allergic reaction. Of course, tests can provide false positives, and sometimes an individual shows sensitivity but never exhibits allergy symptoms.

Allergists are also turning to blood tests in increasing numbers. One test, called RAST (which stands for radioallergosorbent test), looks for the IgE antibodies in the blood. Blood tests are helpful for individuals who cannot interrupt medications, such as antidepressants. The original RAST used an antibody that included a radioactive element, but modern tests now use chemical labels.

Sharon Zoumbaris
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ALLERGIES, FOOD

Food plays a significant and important role in our lives, for both good health and social well-being. Religious holidays, family celebrations, and social gatherings often include special dishes made just for the occasion. Then there are birthdays, sporting events, ice cream socials, movies, weddings, ad infinitum, where food is an integral part of the event. But for those living with a food allergy, special occasions or a visit to a friend's house can turn into a deadly experience.

While it would be nice to eat anything and everything without a care in the world, it is just not realistic for anyone who experiences a food allergy or hypersensitivity. For reasons still not fully understood, the human immune system reacts abnormally to some foods. So is it even possible to eat safely, enjoy social gatherings, and stay healthy when living with adverse food reactions? No matter what food a person struggles with, there is a way to stay safe, consume all the nutrients necessary for good health, and still enjoy life.

Are Food Allergies On The Rise? The Centers for Disease Control and Prevention (CDC) estimates that approximately 12 million Americans (2 million of whom are children) experience some type of adverse reaction to a food. An estimated 30,000 Americans are rushed to emergency rooms for severe food reactions, and between 100 and 200 die from food-related anaphylaxis annually (CDC, 2007). Food allergies are not, however, restricted to just the United States. In Europe and most developed countries, an estimated 1 to 2 percent of adults and 5 to 7 percent of children have reported food allergies, making them a worldwide concern.

More than 200 foods are reported to cause adverse reactions, and most people assume they are allergic to a food after experiencing an adverse reaction. However, only eight foods—eggs, fish, milk, peanuts, shellfish, soy, tree nuts (almonds, cashews, pecans, pistachios, walnuts), and wheat—are responsible for over 90 percent of true food allergy reactions worldwide (Food Allergy & Anaphylaxis Network, 2008). Other medical conditions or food hypersensitivities can mimic symptoms similar to those of a food allergy.

Prevalence of adverse food reactions varies regionally and is largely influenced by a country's dietary habits and food preparation methods. In the United States, eggs, milk, and peanut allergies are the most prevalent food allergies affecting children. Fish, peanuts, tree nuts, and shellfish commonly affect U.S. adults. In Australia, Denmark, and Sweden, cow's milk allergy is quite common in infants and children under the age of two. In Southeast Asian countries, such as Japan and South Korea, buckwheat allergies are prevalent. In China, where peanut consumption (in the form of boiled or fried peanuts) is the same as in the United States (in the form of dry roasted peanuts, which makes the protein allergens stronger), peanut allergies are negligible. In Israel, where peanuts are also a staple of the daily diet, sesame seed allergies are far more common than peanut allergies.

Many experts believe food allergies associated with life-threatening anaphylaxis are on the rise worldwide. Although studies have yet to prove this beyond a shadow of a doubt, some data do suggest that these types of allergies are on the increase. Pediatric peanut allergies doubled from 1997 to 2002 in the United States. Since 1990, food allergy reactions increased hospital admissions by 500 percent in the United Kingdom. Asthma cases, a reliable predictor of food allergy susceptibility, increased 100 percent over the past 30 years (although other factors, such as air pollution, may play a role) (Wood, 2007). Increasing global travel and the importation of food products from other countries also expose populations to new foods. For example, in the United States, kiwi allergies were uncommon until this fruit (which is indigenous to China) became increasingly popular in the United States. Increasing concerns about food hypersensitivities prompted the European Union in 2005 to begin a multidisciplinary project, known as EuroPrevall, to study the problem and develop diagnostic tools and databases.

Although theories abound, there are still no clear-cut reasons for these increases. Family genetics appear to play a key role in food allergy susceptibility. Research studies performed with twins found that when one twin has a peanut allergy, an identical twin will have a 64 percent chance of having a peanut allergy as well. However, a nonidentical twin only has a 7 percent chance of sharing the same peanut allergy (Wood, 2007).

Although this confirms a strong genetic link to food allergy susceptibility, experts in the field believe a combination of genetics and environmental factors are the cause of many food allergies and hypersensitivities. Certainly, increased awareness about food allergies today has led to improved detection and diagnosis, yet better detection does not totally account for the dramatic increases being seen. Some theories point to ingredients and food additives used in commercially prepared foods, increased use of vitamin supplements and antacids, exposure to tobacco smoke, living in a “too clean” environment with lack of exposure to germs that build up immunity, introducing food at too young an age, and use of bioengineered foods as culprits. Much more research still needs to be done.

When U.S. scientists first began to bioengineer food, the first food they selected to modify was the soy plant, a relatively inexpensive source of protein. Scientists wanted to develop a disease-resistant plant that would increase the yield of soy nuts. To do this, they took genetic material from Brazil nuts and inserted it into soy plants. However, the Brazil nut is a tree nut and one of a group of nuts that often trigger severe allergic reactions. Thus, the potential for widespread life-threatening allergic reactions was astronomical.

Fortunately, scientists realized the potential hazard and removed this plant from production. Industry safeguards against a similar modification in the future were implemented, and bioengineered foods must now be labeled. But this one example highlights the potential danger to consumers when foods are modified from their natural state and the need for consumers to be vigilant about what they eat.

Living with a food allergy or hypersensitivity can be difficult, frustrating, and sometimes deadly. Preventing exposure to food allergens is the only way to avoid symptoms, but just avoiding an allergen is not as simple as it might seem. Many processed foods and restaurant meals contain hidden allergens. Safe foods sometimes become cross-contaminated when accidentally exposed to allergens via cooking methods, contaminated work surfaces and utensils, or during processing. Convenience foods occasionally have ingredient substitutions or changes that are not declared on the label. Food labels can be misleading; for instance, coffee creamers and margarines may be labeled nondairy, yet still contain milk proteins. Even walking through a supermarket or fish market can elicit a reaction if airborne food allergens are present and inhaled. So how can anyone with food allergies or hypersensitivities live a normal life?

Living With Food Allergies And Hypersensitivities Symptoms of most nonallergic food hypersensitivities are mostly inconvenient, disruptive, and annoying. But as a rule they are not usually life-threatening. However, true food allergies and some hypersensitivities (anaphylactoid reactions and some food-related medical disorders) can be deadly. Treatment of true food allergies and nonallergic food hypersensitivities are similar in many ways, but also different. Obtaining an accurate diagnosis from a qualified health care professional is extremely important when planning correct treatment options.

In addition to the previously mentioned eight foods that account for most food allergies worldwide, foods that are naturally high in histamine content or foods and medications with food preservatives or additives that trigger histamine release from mast cells can also trigger severe reactions. Medical disorders, oral allergy syndrome, food-dependent exercise-induced anaphylaxis, and some cross-reactivity reactions are also capable of producing severe, life-threatening reactions.

Strictly avoiding a food allergen or trigger is the only proven treatment currently available. Strict vigilance of food is critical, and an effective food allergy treatment plan should always include the following components:

 

•  Avoidance diet

•  Emergency and nonemergency treatment plans

•  Extra caution when eating away from home

•  Label-reading skills

•  Medical alert information

 

Avoidance diets are eating plans specifically designed to avoid the food or compound that triggers a reaction while also balancing daily nutrients necessary to maintain good health. But eating the right balance of nutrients when it is necessary to eliminate one or more food groups can be a challenge. Working with a registered dietitian is well worth the investment of time and money to ensure a nutritionally balanced and safe diet plan specifically tailored to the individual.

Treatment plans save lives. In general, anyone who has experienced or has the potential to experience a severe reaction, such as anaphylaxis, will be given a prescription for an epinephrine autoinjector. This medication comes in two strengths: junior (for children or anyone weighing between 33 and 66 pounds) and regular (for adults or those weighing over 66 pounds). The best known brands of epinephrine autoinjectors are EpiPenJr., EpiPen Twinjet, and Ana Guard. Additional medications, such as antihistamines (diphenhydramine [Benadryl]; histamine-2 receptor antagonists blockers [Zantac or Tagamet]); inhalant asthma medications (albuterol); and corticosteroids (prednisone) may also be prescribed and combined with epinephrine when symptoms are life-threatening.

Carrying the right medications at all times and in all circumstances is extremely important, even if severe reactions are rare or circumstances appear nonthreatening. A 2008 study at the University of Michigan found that only 50 percent of college students with food allergies avoided eating the food they were allergic to. Twenty percent carried an epinephrine autoinjector with them at all times, and 43 percent had some other emergency medication with them at all times (University of Michigan Health System, 2008).

These study results highlight the tragic case of 19-year-old James, who had a peanut allergy. James ate a chocolate chip cookie at his girlfriend's house and immediately experienced itching in his mouth and throat, alerting him to the fact that a severe reaction was imminent. But he had never had a severe reaction before and had not filled his EpiPen prescription. By the time paramedics arrived to provide emergency treatment 10 minutes later, his heart had stopped, and it was too late to save him (Sicherer, 2006). Life-threatening reactions can occur at any time and from foods that appear safe. It is also important to know that not all states allow paramedics to carry epinephrine.

Besides carrying medications at all times, it is equally important to become familiar with and practice how to use a prescribed epinephrine autoinjector and educate family, friends, coworkers, and teachers about how to manage an anaphylactic emergency. The University of Michigan study also found less than half of elementary school staff recognized and knew how to respond to a food allergy emergency, and less than one-third of reactions were treated with epinephrine immediately. This lifesaving treatment was often delayed for 15 minutes or longer.

For anyone with food allergies or life-threatening hypersensitivities and their caregivers, it is critically important to recognize symptoms early, give immediate treatment with the right medications, and seek medical care quickly to minimize the chance of severe reactions such as anaphylaxis. Most fatal anaphylactic reactions follow a clear pattern. They usually involve young adults or teenagers who have asthma and peanut or tree nut allergies, who ate away from home, and who did not carry epinephrine medications with them.

Even after symptoms appear to be under control, the individual must continue to be monitored for at least four hours for signs of delayed reactions (known as biphasic reactions). In anaphylactic reactions, both the respiratory and cardiovascular systems are involved. Individuals with asthma and food allergies or a prior history of anaphylactic reactions are at high risk for severe and potentially fatal reactions.

Extra caution is always needed when living with food allergies. Unfortunately, many people do not think food allergies are a serious threat to life. Take the case of Irene, who had a severe allergy to nuts and was dining out at an Italian restaurant. Irene carefully questioned the server about a menu item, checking to be sure it was not made with nuts. The server, who unfortunately did not take Irene's allergy seriously, assured her that the food did not contain nuts, even though she never checked with the kitchen staff. But the meal included a sauce that was nut based and Irene suffered a reaction, later dying at the hospital. As a rule of thumb, when eating away from home, always ask to speak directly to whoever is preparing the meal or the manager and explain the severity of a reaction to a particular food allergen. Don't be afraid to ask; it can mean the difference between life and death.

Contamination of safe foods by unsafe foods, called cross-contamination, is another key concern for those living with food allergies. Food-processing equipment is often shared with different food products. If cleaning between different food batches is not thorough enough, traces of potential allergens may still remain on processing equipment, contaminating the next food product that is processed. Take the case of Stephen, who has an allergy to milk. Stephen drank an apple juice pack with his lunch. After he experienced a severe reaction, which had never occurred before, an investigation revealed that the equipment used to fill the apple juice containers in the processing facility was also used to fill milk containers. Apparently, the cleaning process between foods had accidentally left milk allergens on the equipment, thus contaminating the apple juice. But contamination can occur even in processing plants that have separate processing lines for their food products via airborne allergens. Cross-contamination can occur anywhere—in the home, in restaurants, in supermarkets, and anywhere foods are kept or served. Being aware of this potential risk and asking questions helps to decrease risk.

Fortunately, many restaurants are beginning to take food allergies more seriously and are increasingly willing to work with their patrons to ensure an allergenfree meal. The New Jersey Department of Health and Senior Services, Rutgers University, and the New Jersey Restaurant Association partnered to develop the Ask Before You Eat Program (www.foodallergy.rutgers.edu), implementing Public Law 2005, c.026 (A303 ACS 2R) that targets New Jersey residents who have food allergies. Sloane Miller, a psychotherapeutic social worker with food allergies living in New York, also developed an Internet blog to help those with food allergies dine out safely. Worry-Free Dinners (http://worryfreedinners.blogspot.com) is a website that provides information about restaurants and chefs who offer allergy-safe meals for members of a food allergy group in the New York City area.

The Food Allergy and Anaphylaxis Network implemented a restaurant training program for the National Restaurant Association and is currently planning a food allergy training program for managers and employees. Restaurants in Sweden are receiving allergy-free certificates if their staff undergo a special training course that teaches them about food allergies and how to meet the needs of their patrons to help them avoid allergic reactions. But even with this increased attention to food allergies, caution is still advised when eating out.

Label reading is also extremely important. In the United States, the Food Allergen Labeling and Consumer Protection Act of 2004 (FALCPA) became effective January 1, 2006. Gluten must also be listed as of August 2008. FALCPA requires the top eight food allergens (eggs, fish, milk, peanuts, shellfish, soybeans, tree nuts, and wheat) to be listed on food labels by their common name if used as a food ingredient. If cross-contamination is possible where the food is processed, the food label must list a warning about this potential danger.

Prior to this law, although inclusion of all ingredients was required on the food label, loopholes in food laws allowed the “2 percent rule.” This rule did not require ingredients to be listed in order by weight if 2 percent or less of the ingredient was added. Exemptions also allowed additives to be listed as “flavors” or “spices,” putting individuals at risk for unknown food allergens. Soy, a common ingredient added to cans of tuna, is one example that many consumers with soy allergies were unaware of prior to the new law.

The Food Allergy and Anaphylaxis Network provides a timely “Special Allergy Alert” page, which can be accessed at www.foodallergy.org/alerts.html. Health agencies of many countries and most food manufacturers also issue food alerts when food safety is in question.

Medical alert information can mean the difference between life and death. Wearing a medical identification bracelet or necklace can be lifesaving when an exposure occurs unexpectedly. If a reaction renders an individual unable to communicate, this easily identifiable accessory can allow rapid and accurate treatment before it is too late. MedicAlert jewelry is available at a number of medical identification websites. Allergy Cards, a business card that lists food allergies and prohibited foods, can also be carried and given to restaurant chefs and waitstaff. One website, www.allergycards.com, offers them at no charge. If traveling oversees, Allergy Translation (www.allergytranslation.com) and Select Wisely (www.selectwisely.com) offer cards translated into different languages for a fee. The Food Allergy Initiative offers free food allergy restaurant cards translated into 10 languages, and these can be accessed at its website www.faiusa.org under the “Downloads” tab.

Alice C. Richer
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ALZHEIMER'S DISEASE

Alzheimer's disease is a type of dementia that causes problems with memory, thinking, and behavior. Dementia is “a general term for memory loss and other intellectual abilities serious enough to interfere with daily life” (Alzheimer's Association, 2010). Alzheimer's is just one form of dementia, but it is the most common one, accounting for 50 to 80 percent of all dementia cases (Alzheimer's Association, 2010). Other types of dementias include Parkinson's disease, Creutzfeldt-Jakob disease, and Huntington's disease. Furthermore, there are many causes of memory loss. Thus, just because a person is suffering from memory loss, it does not necessarily mean they have Alzheimer's disease.

Currently, more than 5 million Americans are afflicted with Alzheimer's disease, but by 2050 this number is expected to rise to 13.4 million (Park, 2010). This rise will be observed because overall people are living longer and the greatest known risk factor for this illness is increasing age. Americans over the age of 65 have a one in eight chance of developing Alzheimer's disease, while those over the age of 85 have a 50 percent chance of having it (Alzheimer's Association, 2010). However, this disease is not just a disease of old age. Approximately 5 percent of those with the disease have early-onset Alzheimer's, which typically manifests when someone is in their 40s or 50s. Furthermore, the disease afflicts women more often than men. Two-thirds of those with Alzheimer's, 3.4 million people, are women (Alzheimer's Association, 2010).

Alzheimer's disease is currently the sixth leading cause of death in the United States (Alzheimer's Association, 2010). However, unlike the other major causes of death, Alzheimer's is the only illness without treatment available to prevent or cure it. Moreover, while mortality rates declined for most major diseases between 2000 and 2008, deaths from Alzheimer's increased 66 percent during this time period (Alzheimer's Association, 2010). Those who are diagnosed with the disease typically survive an average of 4 to 8 years after their diagnosis, but some can live for up to 20 years.

 

Symptoms Experts have identified 10 warning signs of Alzheimer's disease:

 

1.  Memory loss that disrupts daily life and that is marked by forgetting recently learned information, forgetting important dates or events, and asking for the same information over and over.

2.  Challenges in planning or solving problems, including changes in the ability to develop and follow a plan, difficulty concentrating, and trouble following a familiar recipe or working with numbers.

3.  Driving to a familiar place, remembering the rules to a favorite game, and other daily tasks are often difficult to complete.

4.  Confusion with time or place.

5.  Trouble understanding visual images and spatial relationships.

6.  The development of new problems with words in speaking or writing; difficulty having a conversation.

7.  Misplacing things and losing the ability to retrace steps.

8.  Decreased or poor judgment in decision making.

9.  Withdrawal from work or social activities.

10.  Changes in mood and personality; the person may become confused, suspicious, depressed, fearful, or anxious.

 

People who have already begun to experience memory loss or to exhibit other signs of Alzheimer's disease may have difficulty recognizing a worsening in their condition and the development of other symptoms. Thus, it may be more apparent to friends and family that a person is exhibiting signs of dementia and should see a doctor.

Alzheimer's is a progressively degenerative disease where symptoms gradually get worse over time. Early on, symptoms include the loss of cognitive skills and memories. As the disease advances through the brain, symptoms become more severe and include disorientation, mood and behavior changes, and difficulty with speaking and abstract thinking. The progression of the disease occurs in seven stages, which provide a general guideline as to how a person's abilities change from normal function to advanced Alzheimer's (Alzheimer's Association, 2010).

In Stage 1, there is no impairment and no evidence of dementia at all. Stage 2 is marked by mild cognitive decline, which could be normal changes due to aging or the earliest signs of Alzheimer's. Mild cognitive decline could include having memory lapses or forgetting words. However, at this stage, a medical exam does not indicate any signs of dementia. Stage 3 is early-stage Alzheimer's disease, which can be diagnosed in some, but not all, individuals. Often family members, friends, or physicians may begin to notice a person struggling. Common problems experienced in this stage include difficulty coming up with the right word or name, struggles with functioning in social settings, misplacing important objects, an inability to concentrate, and trouble making plans.

In Stage 4, a medical interview will reveal problems with forgetting recent events or personal history and an impaired ability to perform mental math. This stage is indicative of mild or early-stage Alzheimer's and may also be marked by mood swings and difficulty performing complex tasks such as paying bills. Stage 5 is moderate or mid-stage dementia. Gaps in memory and thinking become very noticeable. A person may be unable to recall his or her own address or telephone number and may be confused about his or her location and what day it is. The person may need assistance completing daily activities such as selecting appropriate clothing, but not with activities such as eating and toileting. At this stage, an individual can still recall significant information about him- or herself and about his or her family.

In Stage 6, moderately severe or mid-stage Alzheimer's, the disease reaches a point such that a person can no longer remember his or her own personal history. In addition, personality changes may take place; an individual may become suspicious of others or experience delusions. Memory continues to fail and wandering may begin. By Stage 6, a person with Alzheimer's disease typically needs extensive help with daily activities. The seventh and final stage is severe or late-stage Alzheimer's. Symptoms of this stage include losing the ability to respond to one's environment, carry on conversation, and control movement. Reflexes may become abnormal and swallowing impaired. Often 40 percent of a person's years with Alzheimer's disease are spent in the Stage 7.

Biology Of Alzheimer’S Disease The brain has a highwaylike network of more than 100 billion nerve cells called neurons that communicate with each other through electrical signals. These electrical signals regulate thoughts, memories, sensory perception, and movement. The changes in memory, thinking, and behavior associated with Alzheimer's disease are thought to occur because of disruptions in electrical signaling due to damaged or dead nerve cells. Two abnormal structures implicated in the damaging and death of nerve cells and thus in Alzheimer's disease are plaques, which are made from beta-amyloid protein, and tangles, which are made from tau, a protein that stabilizes the structure of nerve cells (Alzheimer's Association, 2010).

Beta-amyloid protein is made from a larger molecule called the amyloid-precursor protein (APP). APP is a normal protein. While it performs its duties in and around the cell, it typically gets chopped up by an enzyme called alpha-secretase (Bloom, 2010). Being chopped or cleaved by this enzyme leaves fragments that dissolve in the watery environment of the brain. However, beta-amyloid protein is produced when APP is cleaved by the enzymes beta-secretase or gamma-secretase as opposed to alpha-secretase. Beta- and gamma-secretase cut the APP in the wrong places, leaving behind beta-amyloid fragments that cannot be dissolved. Certain mutations in APP make the APP more prone to cleavage by beta-secretase, which results in a greater production of beta-amyloid protein (Bloom, 2010).

As they accumulate, beta-amyloid proteins lose their helical shape and flatten out to form beta-sheet structures. These sheets bind together to form tough, stringy fibrils, which then clump together to create masses of plaque. As Alzheimer's progresses, more and more healthy brain tissue is displaced by tough, insoluble plaque. As plaque builds up, tau begins to breakdown. Without tau present, the structure of neurons begins to deteriorate. This leaves gaps such that electrical signals get broken up and the flow of communication is interrupted. The neurons then shrivel and die, leaving their tangled debris behind.

It is this destruction of nerve cells that causes memory failure, personality change, and other symptoms of Alzheimer's disease. The presence of cellular debris also activates the immune system's inflammatory response, which attempts to remove debris. Ultimately, the result of this cascade of events is a brain full of dead and dying neurons and the shutdown of neural connections. At the time of death, an patient with Alzheimer's disease will have lost one-third of all neurons in the brain.

The precise role of plaques and tangles in the development of Alzheimer's is still unknown and remains a source of controversy (Cowley, 2002). To begin, most people, even those without Alzheimer's, develop plaques and tangles as they age. However, researchers are still trying to figure out the threshold between a healthy and a diseased brain. In addition, the severity of cognitive decline has been shown to “correlate more closely with the burden of tangles” than with the amount of plaque (Cowley, 2002). Studies in genetically engineered mice also suggest that it is mutant tau proteins rather than the actual tangles that are the primary entity of toxicity. If this is the case, the plaques and tangles may not be causative agents in Alzheimer's symptoms, but rather simply serve as visible markers of the ailment (Bloom, 2010).

The development of Alzheimer's also involves several genes. Some of these are risk genes, which increase the likelihood of developing a disease but do not guarantee it will happen, and others are deterministic genes, whose presence means the individual definitively will develop the disease. Apolipoprotein E-e4 (APOE-e4) is a risk gene with the greatest known impact on Alzheimer's. On the other hand, genes coding the proteins amyloid precursor protein (APP), presenilin-1 (PS-1) and presenilin-2 (PS-2) are deterministic genes. APP mutations have been found to cause an inherited form of Alzheimer's, while PS-1 and PS-2 mutations have been seen to cause early-onset Alzheimer's (Alzheimer's Association, 2010).

Diagnosis While it is relatively easy to determine if a person has dementia, establishing whether it is Alzheimer's disease specifically is much more difficult to do. There is no single, standard test used to diagnose the disease (Park, 2010). Typically, it is diagnosed through a complete medical assessment, including a thorough medical history, mental status testing involving memory and recall exercises, a physical and neurological exam, reports from family members, and diagnostic tests such as blood tests, spinal taps (which reveal the presence of amyloid protein), and brain imaging. Again, just because an individual experiences dementialike symptoms does not automatically mean that he or she has Alzheimer's. Other potential causes of memory and thinking problems—such as depression, thyroid issues, and certain vitamin deficiencies—must be ruled out as possible causes.
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Computer screen displays genomic mapping of APO E, one of the markers for Alzheimer's disease.
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Although Alzheimer's cannot be stopped or reversed, early detection of this disease is still key. Early detection allows an individual to get the maximum benefit from available treatments, which can provide relief from symptoms and extend independence (Alzheimer's Association, 2010). Early detection also gives the person more time to plan for the future and allows him or her to have a greater role in that planning process while mental capacity is greater. Finally, as Alzheimer's patient Mary Ann Becklenberg commented in a Time magazine article in the fall of 2010, it is also “terribly important to know that you have the disease. If you know, then you don't feel that you're crazy, falling apart, inadequate and terrified” (Park, 2010). Understanding the cause of problems being experienced can provide comfort and reduce anxiety about the unknown.

A complete medical evaluation is sufficient for diagnosing Alzheimer's and is the best diagnostic available, but a truly absolute diagnosis of the disease is only possible postmortem (Park, 2010). At this point, an autopsy of the brain can be conducted, which can reveal signature lesions associated with Alzheimer's disease.

As previously mentioned, there are no current treatments to stop the disease or to reverse the damage it has caused. Many attempts have been made to develop such drugs, but they have largely failed and have been associated with very negative side effects (Park, 2010). However, every day researchers are making progress. Therapies do exist that can temporarily slow the worsening of dementia symptoms and improve the quality of life of those with Alzheimer's. Furthermore, it has been determined that it is important to start treating Alzheimer's patients as early as possible and that a multipronged approach that addresses as many of the disease's complex abnormalities as possible has the greatest potential to improve an individual's condition (Park, 2010).

At present the drug treatments available for Alzheimer's disease are largely made up of cholinesterase inhibitors. These treatments do benefit some patients, but researchers recognize the urgent need for other therapies. One area of study is in the use of autoantibodies, which are antibodies that target an individual's own proteins. Scientists have discovered the presence of autoantibodies in Alzheimer's patients and are working to uncover new treatments based on their findings. There are some 35 new candidate treatments for Alzheimer's in the development pipeline in various stages of research (“Alzheimer's Disease Autoantibodies,” 2011).

Risk Factors The primary risk factors for Alzheimer's disease are age, family history, and genetics, with age having the most well-known influence (Alzheimer's Association, 2010). As previously mentioned, most people with Alzheimer's are over age 65, and once an individual reaches 85 years of age, there is a 50 percent chance of developing the disease. People with a parent or sibling with Alzheimer's also are at greater risk of having the disease. Furthermore, this risk increases with the number of family members who have suffered from it. Because of the role risk genes such as APOE-e4 and deterministic genes such as APP play in the development of Alzheimer's, one's genetic makeup can put a person at a greater risk for having the disease. Finally, it is important to note that aluminum is not a risk factor. This is a myth that emerged in the 1960s and 1970s.

While Alzheimer's major risk factors—age, family history, and genetics—cannot be controlled, there are steps that individuals can take to mitigate other risk factors and decrease their chance of developing the disease (Alzheimer's Association, 2010). For instance, there may be a link between head trauma and Alzheimer's, so a person can lower the risk of developing the disease by exercising caution with one's head with practices such as wearing helmets and seat belts. Evidence also suggests a link between heart health and the health of the brain. Because the brain uses an extensive network of blood vessels to receive essential blood from the heart, any condition that damages the heart or blood vessels—such as high blood pressure, diabetes, and heart disease—seems to increase the likelihood of having Alzheimer's. In light of this, those who have higher rates of vascular disease—such as African Americans and Latinos—may be at greater risk for Alzheimer's. Finally, generally healthy lifestyle choices such as refraining from tobacco use, exercising both the body and the mind regularly, and engaging socially may provide some protection against developing the disease.

Cost Of Care The impact of Alzheimer's disease reaches far beyond the afflicted individual. A person with Alzheimer's will, at some point, require assistance with daily activities. In many instances, this care is provided by family members or friends. “In 2010, 14.9 million Alzheimer's and dementia caregivers provided 17 billion hours of unpaid care valued at $202.6 billion” (Alzheimer's Association, 2010). A study conducted by the Alzheimer's Association revealed that providing this care is both physically and mentally taxing. Alzheimer's and dementia caregivers had “$7.9 billion in additional health care costs in 2010 and more than 60 percent of them rated the emotional stress of providing care as high or very high” (Alzheimer's Association, 2010).

Beyond the family unit, Alzheimer's is also costly to society in general. It is projected that in 2011 the cost of caring for those with Alzheimer's to the American society will be $183 billion; this is $11 billion more than was spent in 2010 (Alzheimer's Association, 2010). By 2050, this number is expected to be $1.1 trillion. A person with Alzheimer's or another dementia typically uses three times as many Medicare dollars as a person without. In addition, the baby boomers are now beginning to reach the age where the disease typically manifests itself. This group coming of age, so to speak, is anticipated to add $627 billion in Alzheimer's-related health care costs to Medicare (Park, 2010).

Research Alzheimer's is an incredibly complex disease which has mystified doctors and researchers for quite some time. Ninety percent of what is known about the disease has been discovered in the last 15 years (Park, 2010). However, while it has been slow, progress has been made. Today, there is a much better understanding of how Alzheimer's disease impacts the brain and the pathology of the disease. Furthermore, there is a community that is extraordinarily committed to the cause of the disease, and a worldwide effort is underway to find new treatments to delay its onset, reverse its damage, and even prevent it from developing in the first place.

Laura McLaughlin
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AMINO ACIDS

The main components of the human body are proteins, fats, and carbohydrates. While fats and carbohydrates play important roles in fuel production and metabolism, the proteins perform a consortium of important physiological functions. The building blocks of proteins are amino acids (AAs), and the human body must have some 20 in the right amounts to function properly.

The name amino acid describes their composition with an amine group and an acidic group (carboxylic acid) in their structure. Depending on individual chemical structure, AAs can be classified as linear-chain or branched-chain. There are four elements that compose the AAs: carbon, oxygen, hydrogen, and nitrogen. When they combine to form proteins, amino acids join their amine groups with their acid groups to form bonds known as peptide bonds. The creation of peptide bonds by the body is not a simple, direct chemical reaction. Rather, it involves several pathways leading to the formation of the bond. Nevertheless, the end result is a chain of AAs lined up together to form the final structure known as a peptide or protein. If the chain has fewer than 50 AAs, the product is called a peptide; if it has more than 50, it is a protein.

Among the celebrated proteins in the human body is insulin. This important protein is composed of 51 AAs forming two chains held together with bridges containing sulfur known as the disulfide bonds. Insulin is a small protein, but it has a huge job. It regulates how the body utilizes glucose as a fuel for cells, especially muscle cells and brain cells. If the human body does not produce enough insulin, then Type 1 diabetes develops. If it cannot utilize the insulin produced by the pancreas, then Type 2 diabetes develops. Diabetic patients are commonly prescribed insulin to regain control of their glucose utilization. Insulin has normally been given by injection because the digestive system contains enzymes that will degrade insulin given orally. Research is ongoing globally to create an injectionless insulin for Type 1 diabetics (Madhumathi, 2011). Other routes of insulin administration being investigated include an aerosol via the lungs, nasally, or as an oral spray.

Enzymes are also made of amino acids. Enzymes perform a colossal number of activities within the body, including digestion, building, storage, and transportation. Other examples of biological materials that are made of AAs include chemicals involved in brain signaling known as neurotransmitters, the building components of the genetic material known as the nucleotides, and the protein essential for carrying oxygen in the blood known as hemoglobin.

An individual is capable of making the majority of the amino acids needed to sustain life. However, a few are not synthesized by the body and must be supplied by diet. They are labeled essential amino acids (EAAs) because they must be obtained from an outside source. The eight EAAs are isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine.

The other amino acids, known as nonessential, are alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamine, glycine, histidine, ornithine, proline, taurine, selenocysteine, serine, and tyrosine. Five other amino acids are sometimes listed as conditionally essential because they may be essential under special circumstances, such as in the case of infants, children, or those suffering from certain diseases. All amino acids can be easily obtained from a balanced diet, including vegetarian diets. The important point to remember is the word balanced, because some sources may be lacking or may contain only a small amount of the needed AAs. This is especially important with special diets such as vegan and vegetarian diets.

In addition, the amino acids arginine, cysteine, glutamine, leucine, proline, and tryptophan are known as functional AAs. The term functional signifies their role in regulating key metabolic processes important for immunity, reproduction, growth, and overall maintenance. Some food products are considered complete sources of amino acids (such as animal meats and soy products), and others may be incomplete (such as vegetables).

In 1994, the United States Congress passed the Dietary Supplement Health and Education Act. This act classified and distinguished products containing herbs/botanicals, vitamins, minerals, amino acids, enzymes, glandular, organ tissues, metabolites, or a combination as dietary supplements. The supplements became popular for a variety of uses, including fitness training, weight loss, and certain chronic diseases. Although many of these supplements continue to be used by the public as medications to help manage different diseases, the manufacturers cannot legally claim a medical or clinical effect for its content. The U.S. Food and Drug Administration (FDA) only allows a structure/function claim to be placed on the label. For example, a label for the supplement containing the amino acid arginine may state, “Amino acids are the building blocks of protein and help fuel skeletal muscles.”

The FDA also requires the manufacturer to place a statement on the same label to indicate the product is not intended for medical use: “The label claims have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease. Consult your healthcare professional before taking any dietary supplements.” It is extremely important for anyone thinking of using dietary supplements, including products containing amino acids, to consult first with his or her health care provider as many of these supplements can adversely interact with prescription or over-the-counter medications, which can lead to life-threatening conditions. Advertising on television and radio has led to a greater public demand for a number of supplements.

Research studies conducted on the use of amino acids in the treatment of diseases are constantly emerging in medical literature. In the case of arginine, several clinical effects have been suggested for its use. As an amino acid, arginine plays an important role in the cellular synthesis of many compounds, including nitric oxide, polyamines, creatine, and the amino acid ornithine. Being a substrate for nitric oxide synthases, the family of enzymes that produce nitric oxide, arginine consumption suggests a potential benefit from this amino acid in the management of asthma and high blood pressure. Due to the vasodilation potential of arginine use, many patients with erectile dysfunction have promoted this supplement for the purpose of overcoming this condition. Also, clinical studies of arginine oral administration have demonstrated a reduction in the inflammatory markers in the blood of angina pectoris patients, a beneficial effect for heart failure patients.

The essential amino acid lysine has its own therapeutic claims as well. Lysine is found in meat products, beans (including lentils and soybeans), and wheat germ (although wheat itself is a poor source for lysine). This amino acid plays a significant role in the synthesis of carnitine (important for generating energy from fats) and collagen (important for healthy skin, bones, tendons, and cartilages). Clinical studies have shown lysine improves the absorption of calcium from the gastrointestinal tract and at the same time reduces the amount of calcium excreted in urine. Together these two effects may help maintain bone health and prevent osteoporosis. In clinical trials, lysine was shown to be effective in reducing the rate of infection with herpes simplex virus, in particular when the diet was high in lysine and low in arginine. Another possible application of lysine comes from limited observational data that suggest that a high daily dose of lysine (6 g) may help in relieving the painful symptoms of angina pectoris. However, no controlled clinical trials are available to support the pain relief action of lysine in angina pectoris patients.

Another amino acid with a positive effect on health is the essential amino acid tryptophan. It is abundant in meat products, especially in turkey. Tryptophan is widely used for sleep or insomnia and for anxiety and depression. Scientific and medical research on tryptophan supports the anecdotal folklore use of this amino acid, at least to a certain extent. Tryptophan gets converted in the body to serotonin, which is a neurotransmitter that affects mood. In turn, serotonin is converted to melatonin, the sleep hormone that is secreted from the pineal gland. There is an added benefit to tryptophan's mood and sleep normalizing effects: Any portion of tryptophan that gets absorbed from the intestine undergoes conversion to niacin by the liver, and niacin, or vitamin B3, is important in the control of cholesterol and triglycerides in the blood.

The best sources of the amino acid tyrosine are meat products, oat, and wheat. The human body is also capable of converting the amino acid phenylalanine to tyrosine. However, in the case of phenylketonuria, a genetic disease, patients are not able to convert phenylalanine to tyrosine due to a deficient amount of the converting enzyme in their liver. Patients who suffer from this disease are placed on natural protein restriction and given a protein substitute enriched with tyrosine without any added phenylalanine. For these patients, tyrosine is considered an essential amino acid. Tyrosine is also used to make several important neurotransmitters, including dopamine, epinephrine, and norepinephrine, which regulate mood. Low levels of these neurotransmitters cause sadness and irritability.

Exposure to cold temperatures produces a drop in cognitive, physical, and psychomotor functions; tyrosine supplementation was shown to reverse this reduction to normal levels (O'Brien, 2007). Researchers suggest tyrosine overcomes the effect of cold by suppressing the depletion of epinephrine and norepinephrine during exposure to environmental stress. While there is some support for using tyrosine in the management of attention deficit hyperactivity disorder, there are no clinical trials that show a strong enough connection at this time.

Another popular use of protein or amino acid supplements is by professional athletes to enhance their physical performance. For example, use of beta-alanine is growing among athletes because it is the precursor of carnosine, a dipeptide or two amino-acid peptides found in high concentration in the skeletal muscles. Studies have shown that athletes trained in different sports such as sailing, resistance training, heavy-load training programs, cycling, and others have all experienced, to some extent, a degree of enhanced endurance performance while taking mixtures of amino acids (Sharp, 2010). In general, athletes should rely more on a high-quality balanced protein diet to support their exercise training programs rather than supplements.

What does a well balanced protein diet look like? For protein consumption, this translates into 25 to 30 grams of high-quality protein for each meal, the equivalent to two average-size hamburger meat patties. These nutrients along with micronutrients of minerals and vitamins should come from as many natural unprocessed foods as possible.

When Americans try to lose weight, they often adopt different fad diets, some of which advocate the elimination of whole groups of nutrients. For example, the Atkins diet consists of low-carbohydrate and high-protein food choices. The diet became popular after Robert Atkins published Dr. Atkins’ Diet Revolution in 1972. While the Atkins diet can deliver what it promises regarding weight loss for some dieters, it has been plagued by numerous reports of potentially harmful cardiovascular effects. In addition, high-protein unbalanced diets can cause a significant loss in calcium, which promotes bone loss and the development of osteoporosis and can lower citric acid secretion in urine. This can lead to the development of kidney stones.

Amino acid supplements, while considered relatively safe beyond the possible development of osteoporosis and kidney stones, have been shown at higher doses to cause rapid heart rate, anxiety, and restlessness. Nonprotein amino acids from plant sources can result in toxicity if ingested by humans in the diet. Examples of AAs that are not harmful are canavanine from alfalfa and homoarginine from lentil. Neurotoxicity can come from ingesting some of the seeds of the Lathyrus species.

Beyond the naturally occurring amino acids, synthetic AAs also play a growing role in science and medicine. More importantly, biotechnology is now a major player in the production of therapeutic proteins, also known as recombinant proteins, which are produced by the recombinant DNA technology. Human insulin production and its use in the management of diabetes is an example of this progress. The insulin is produced from microorganisms specifically engineered to synthesize it. Following its production, the hormone is extracted, purified, and then packaged into sterile products. The obvious advantage of human insulin is that it is a human form of the hormone. Older forms of insulin were from animal sources. Other new proteins and peptides biotechnology products include Aranesp (Amgen, California), which is used as an erythropoiesis-stimulating protein, and Avonex (Biogen Idec, Massachusetts), which is a form of beta-inteferon employed in the treatment of multiple sclerosis.

Antoine Al-Achi
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ANAEROBIC EXERCISE

Slow and steady wins the race, as the saying goes. However, sometimes, fast and flexible have benefits just as great. Much is known about the benefits of aerobic exercise, a form of cardiovascular fitness that relies on oxygen for endurance. The lesser known opposite of aerobic exercise, anaerobic, is short-lasting, high-intensity exercise that requires more oxygen than the body has to give (Nichols & Mueller, 2011). An example is interval training, where a runner, for example, sprints very fast, with sudden bursts of energy.

While aerobic and anaerobic exercises are needed to be physically fit, anaerobic exercise uses muscles to allow the body to move at a level of high intensity for a short period of time. It also helps people to increase muscle strength and always be ready and capable of quick bursts of speed (McKesson Health Solutions, 1998).

When people exercise for fitness or to lose weight, they may find that they hit plateau. This means their efforts either do not allow them to move beyond their current level of activity intensity, or their exercise regimen will not allow them to lose those last few pounds to reach a weight goal. With the use of anaerobic exercise, according to some experts, people who reach a plateau can surpass it and get to their next level of weight loss, physical ability, and endurance (Nitti & Nitti, 2001).

Anaerobic exercise works by creating a buildup of lactic acid in muscles during exercise. Lactic acid results from the creation of energy without the presence of oxygen. When too much lactic acid accumulates in the blood stream, muscles grow weary. This is why anaerobic exercise cannot be sustained for long periods of time (Nichols & Mueller, 2011).
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A sprinter powers off the starting line. Anaerobic exercises, like sprinting, are short-lasting, high-intensity exercises.
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Lactic acid helps to tire muscles and is burned during periods of rest when muscles are recuperating. This prepares the body for another possible attempt at anaerobic exercise and gives muscles the chance to replace the energy used during the just-completed high-impact bout of extreme physical activity (McKesson Health Solutions, 1998).

While a doctor should always be consulted before a person adds anaerobic activity to his or her regimen, the good news is that the body can become accustomed to anaerobic activity with training. Over time, an individual can improve the ability to deal with lactic acid and even will produce less of it. An individual in training can even reduce the time it takes to grow tired during anaerobic exercise. In fact, there is some evidence that the ability of muscles to protect themselves against the effects of lactic acid can increase anywhere from 12 percent to 50 percent (Nichols & Mueller, 2011). This allows those with good conditioning to continue to perform high-intensity exercises without becoming tired too quickly.

Anaerobic exercise also utilizes small and large muscle fibers. Small fibers use oxygen for sustained physical activity. Larger muscle fibers do not. They pack more power than small muscle fibers, however, and are mainly used for strenuous, anaerobic activities. If these large muscles are underutilized, they may become diminished and weak. Anaerobic exercise helps large muscle fibers stay strong (Nitti & Nitti, 2001).

Anaerobic training is usually the province of seasoned athletes or individuals who are in top physical condition and want to enhance their abilities. Beginners can start with low-intensity aerobic exercise and slowly work their way up to the high-intensity activities. Anaerobic exercise is also known as interval training. An example of interval training is a jogger speeding up the pace to a fast sprint for perhaps a minute, then returning to a slower, sustainable pace. Interval training can be performed during almost any type of exercise or activity; the key is doing the activity at such a high pace that brief breathlessness occurs. Exercises and activities such as swimming, biking, hiking, dancing, kick-boxing and even climbing stairs can all be accomplished anaerobically. Experts recommend always warming up before anaerobic exercise and cooling down afterward (Nichols & Mueller, 2011).

For some athletes, anaerobic exercise can alter the effects of certain ergogenic aids. Ergogenic aids are compounds or substances that enhance performance or increase one's ability to participate in physically or mentally strenuous activity. In addition to helping people with heartburn and acid indigestion, sodium bicarbonate, is a common ergogenic aid. Research has shown that at 10- and 30-minute intervals, compared to longer intervals of exercise, sodium bicarbonate has little to no benefit in terms of increased performance or ability. The results were measured within groups of men using an ergometer, a device that measures the effectiveness of ergogenic aids (McNaughton, 1992)

Anaerobic exercise can also improve the level at which aerobic activity is sustained. The anaerobic threshold is the point at which the body's manufacture of lactic acid is higher than the rate at which the body can remove it from the bloodstream. Anaerobic threshold training is activity that occurs at a pace just below an individual's anaerobic threshold. At this point, breathing becomes only slightly elevated and a conversation can still take place. This form of training is said to enhance performance and improve the body's aerobic energy mechanisms (Kent, 2011).

Anaerobic exercise provides many health benefits. Individuals who improve their muscle mass due to anaerobic exercise tend to be leaner and able to more effectively manage their weight in part because more calories are burned (Nichols & Mueller, 2011). A healthy weight is associated with a reduced risk of heart disease, diabetes, and high blood pressure. Anaerobic exercise has also been shown to create growth hormone. The body creates human growth hormone (HGH) naturally, especially in response to intense, high-impact exercise and activity. This act stimulates muscle growth and increases fat's usefulness as fuel.

For this reason, anaerobic exercise has been called a fountain of youth of sorts. In children, HGH contributes to growth in height; as adults—especially those middle-aged and older—HGH helps lower body fat and girth and promote physical fitness. Sprinting, for example, could raise a person's HGH up to 530 percent above normal, according to one study (Campbell, 2005). Additional health benefits from HGH for older adults include help for patients with chronic heart failure (CHF). In patients with CHF, the anaerobic threshold by gas exchange, achieved through anaerobic activity, reportedly has the capacity to determine the level at which a person cannot perform physical activities. It also can tell medical practitioners how well a patient with CHF might respond to techniques meant to improve physical ability (Sullivan & Cobb, 1990)

Anaerobic exercise is not without its risks. Research has shown that repetitive anaerobic cycling sessions, for instance, create something called an acute phase response. An acute phase response is a series of physiological reactions to tissue damage. The damage can be pronounced after just one session. During an acute phase response, the liver releases physiologically active proteins in response to cytokines that promote healing. This can cause inflammation, something that is evident, according to scientists, even a day after stopping the exercise session. Inflammation is of concern because once it has done its job to promote healing, too much inflammation can lead to extraneous tissue damage. Researchers caution that athletes should be mindful of participating in too much anaerobic exercise in the course of one week (Meyer, 2001).

From high-performance athletes to older adults seeking to improve or maintain good health, everyone can experience some benefit from implementing anaerobic exercise into their routine. Users should consult their primary care physician before starting any rigorous exercise program.

Abena Foreman-Trice
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ANOREXIA NERVOSA

Anorexia nervosa (sometimes referred to simply as anorexia) is an eating disorder—a pathological fear of weight gain. The National Association of Anorexia and Associated Disorders estimates that more than 8 million Americans suffer from full-blown eating disorders—including anorexia nervosa and bulimia nervosa—and 86 percent of them develop the problem before age 20. Intentional starving often begins around the time of puberty and involves extreme weight loss, defined as at least 15 percent below one's normal body weight (National Alliance on Mental Illness, 2010). For regularly menstruating adolescent girls and women, skipping three menstrual cycles (except pregnancy) is another medical indicator of a serious problem. Even though someone with anorexia may look emaciated, she may still be convinced that she's too heavy.

The vast majority of people affected by eating disorders are adolescent and young adult women. Males and older women can also develop eating disorders, but young women are often most influenced by idealistic—and generally unachievable—standards of beauty. In a survey by the Centers for Disease Control and Prevention, more than one-third of the high school girls surveyed thought they were overweight. That compares to 15 percent of the boys who answered the same way (Austin et al., 2008). However, the National Association for Males with Eating Disorders (NAMED) refers on its website to statistics that suggest up to 25 percent of the estimated 8 million Americans with eating disorders are now male (NAMED, 2007).

According to the National Institute of Mental Health (NIMH), results from a national survey released in 2007 suggest that binge-eating disorder is now more prevalent than both anorexia nervosa and bulimia nervosa. The study (Austin et al., 2008) was based on data gleaned from the NIMH-funded National Comorbidity Survey Replication. Statistics indicated that approximately 1 percent of adolescent girls develop anorexia nervosa and another 2 to 3 percent develop bulimia nervosa. As girls approach adulthood, the numbers increase; according to the latest data, 9 percent of women and 3 percent of men reported having anorexia at some time in their lives. They also found that people with eating disorders, regardless of the type, often have other disorders, including mood, anxiety, impulse control, or substance abuse.

[image: images]

This Italian billboard features an anorexic young woman. The disease affects people all over the world.

(AP/Wide World Photos)

All eating disorders are destructive conditions and can lead to serious damage, even death. One in 10 cases of anorexia nervosa leads to death from starvation, cardiac arrest, other medical complications, or suicide. About 1,000 women die of anorexia each year, according to the National Alliance on Mental Illness (NAMI, 2010). The NIMH (2008) calls anorexia the eating disorder with the highest mortality rate among eating disorders. A study published in the International Journal of Eating Disorders (Button et al., 2010) looked at mortality among the various eating disorders and agreed with this earlier assessment. The researchers wrote that their work “confirmed previous evidence of a markedly increased mortality risk for anorexia nervosa” (“Findings from Leicester General Hospital,” 2010). However, the study also suggested the risk of death for those suffering from other eating disorders had increased as well.

Marjolijn Bijlefeld and Sharon Zoumbaris
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ANTIBIOTICS

The term antibiotic was adopted to refer to a category of drugs—compounds produced by microorganisms that inhibit the growth of other microorganisms. Most antibiotics are the products of filamentous fungi, like penicillin from Penicillium notatum, but some soil bacteria of the actinomycete group also produce important antibiotics. Antibiotics kill or inhibit pathogens by inhibiting nucleic acid or protein synthesis, damaging the plasma membrane, preventing cell wall synthesis, or interfering with cell metabolism.

Bacteria and other microorganisms that cause infections are resilient and even as scientists continue to search for new antibiotics, the bacteria are also developing ways to survive these new drugs. Antibiotic resistance is now considered a pressing public health concern in the United States and other nations. The overuse of antibiotics has promoted the emergence of more strains of resistant bacteria. In fact, some health officials worry that if overuse of antibiotics is not slowed, there could be a return to the days before antibiotics, when common diseases were often lethal.

Development History By the 1870s, several scientists had called attention to the implications of what was called antibiosis (the struggle for existence between different microorganisms). The transformation of this vague idea into a new source of powerful therapeutic agents was the result of Alexander Fleming's study of the antibacterial effects of the mold P. notatum.

Fleming became interested in antibacterial agents while serving as a military physician during World War I, but his experience in treating infected wounds convinced him that chemical antiseptics were generally more harmful to human tissues than to bacteria. After the war, Fleming devoted himself to bacteriological research.

In 1928, while conducting a study of staphylococci, Fleming discovered the remarkable effect of the mold P. notatum on these bacteria. The mold was apparently killing staphylococci on one of Fleming's discarded petri dishes.

Penicillin Mold contamination of bacteriological preparations is a common laboratory accident, generally considered a sign of poor technique. Acknowledging this correlation, Fleming often said that he would have made no discoveries if his laboratory bench had always been uncluttered and overly tidy. When he went on vacation, Fleming left behind stacks of dirty petri dishes from old experiments. On his return to the laboratory, Fleming noticed that staphylococci growing on one of these petri dishes had been destroyed in the vicinity of a certain mold colony, which was identified as P. notatum. Fleming assumed that the fungal colony was the product of a spore that had contaminated the bacterial culture and that something produced by the growing fungus had inhibited or killed the bacteria. Scientists who have attempted to recreate Fleming's discovery of the antibacterial properties of penicillin have called it the luckiest, greatest, and most improbable accidental discovery in the history of science. Very few species of mold actually produce useful therapeutic agents, and P. notatum is fairly uncommon. Because penicillin cannot dissolve fully grown colonies of staphylococci, the mold must have been growing and releasing penicillin into the medium before the bacteria began growing.
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Alexander Fleming holds a Petri dish in his laboratory. Fleming was awarded the Nobel Prize in medicine in 1945 for his discovery of penicillin more than 15 years earlier.

(Library of Congress)

Intrigued by the antibacterial properties of the mold that had killed his staphylococci, Fleming began a series of experiments, including some attempts to identify the active agent. Although his attempts to purify penicillin were unsuccessful, even in crude, dilute preparations, penicillin inhibited the growth of many different bacteria. Although penicillin was powerful enough to kill bacteria, Fleming noted that it was harmless to white blood cells in the test tube and to experimental animals.

The story of Fleming's accidental discovery of penicillin in 1928 is well known, but the fact that penicillin's therapeutic potential was not realized until World War II is often forgotten. Both aspects of the penicillin story were recognized in 1945 when the Nobel Prize for Physiology or Medicine was awarded to Alexander Fleming, Howard Walter Florey, and Ernst Boris Chain for the discovery of penicillin and for demonstrating its effectiveness in the treatment of infectious diseases.

Penicillin was effective against a host of gram-positive bacteria, including pneumococci, staphylococci, and streptococci. By 1950, penicillin was widely available for use in the treatment of syphilis, gonorrhea, pneumonia, diphtheria, meningitis, strep throat, tonsillitis, rheumatic fever, boils, and abscesses. Although it was not effective against all pathogens, penicillin was generally seen as a revolutionary new therapeutic agent. Moreover, the successful use of penicillin provided proof of the concept that the microbial world itself might be the source of many valuable compounds that were too complex for chemists to synthesize in the laboratory.

Streptomycin, which is produced by Streptomyces griseus, was discovered by Selman A. Waksman and his colleagues Elizabeth Bugie and Albert Schatz in 1944. Because it was effective against tuberculosis, streptomycin was especially valuable, but neomycin, chloramphenicol, aureomycin, erythromycin, and nystatin also expanded the range of pathogens that could be treated with antibiotics.

In his systematic studies of soil microbes, Waksman, a pioneer in soil microbiology, discovered more than 20 antibiotics, but most were too weak or too toxic for human use. Streptomycin was toxic to many species of bacteria, including Mycobacterium tuberculosis and the bacteria that cause typhoid, tularemia, and plague. Evaluating remedies for tuberculosis was very difficult because the disease is unpredictable, develops slowly, and is affected by nonspecific factors such as diet and rest. The failure of Robert Koch's tuberculin led to considerable skepticism about other alleged miracle cures. Koch was among the first scientists to identify the organism that causes tuberculosis. William H. Feldman and Horton Corwin Hinshaw were conducting tests of various possible therapeutic agents, using guinea pigs as an experimental model for tuberculosis, when they learned about streptomycin's effect on M. tuberculosis. After experiments with guinea pigs demonstrated that streptomycin was effective against tuberculous infections, tests were conducted on patients with pulmonary tuberculosis as well as deadly meningeal and miliary tuberculosis. Despite popular references to streptomycin as a miracle drug, early, impure preparations raised doubts about its safety and efficacy. Some patients suffered adverse effects, including nerve damage and deafness, but pharmaceutical companies were able to produce and market improved preparations of the drug by 1948. Waksman was awarded the Nobel Prize for the discovery of streptomycin in 1952, two years after the legal settlement of a complex royalty dispute initiated by his former associate, Albert Schatz. In 1994, Schatz, who insisted that he had not received sufficient credit for the discovery of streptomycin, received the Rutgers University Medal.

Golden Age Of Antibiotics The success of penicillin and streptomycin stimulated the growth of the pharmaceutical industry and encouraged unprecedented support for biomedical research. Reflecting the optimism of the 1940s and 1950s, a period that has been called the golden age of antibiotics, Waksman predicted that future research would lead to the discovery of more powerful and less toxic antibacterial agents. By the 1960s, however, hopes that an ever-accelerating pace of discovery would continue seemed overly optimistic. Moreover, the overuse and misuse of antibiotics resulted in unanticipated adverse side effects and promoted the development of drug-resistant strains of bacteria. The prolonged course of treatment required to cure tuberculosis creates ideal conditions for the evolution of drug-resistant bacteria. Combination therapy using streptomycin, para-aminosalicylic acid, isoniazid, and rifampin transformed the management and treatment of tuberculosis. Clinical trials proved that combination therapies were more effective in the treatment of tuberculosis than individual drugs. Multidrug therapy helped avoid the proliferation and survival of drug-resistant bacteria. Although even with a combination of antibiotics, a complete cure took many months, a partial course of treatment generally arrested active tuberculosis infections, thus preventing the transmission of the disease.

Streptomycin and other antibiotics so revolutionized the treatment of tuberculosis that by the 1960s, infectious disease experts were optimistic about the prospects for controlling, or even eradicating, the disease. The major obstacles, as observed by 19th-century reformers, were associated with poverty and the consequent lack of medical and public health resources in areas where the burden of disease was greatest. As with any infectious disease, the persistence of the pathogen, even in isolated, impoverished populations, meant that the disease could still be a threat to wealthy countries where the incidence of tuberculosis had been drastically reduced.

During the 1980s, public health authorities detected increases in the incidence of tuberculosis, especially in areas where poverty and the spread of HIV/AIDS facilitated the transmission of opportunistic infections. Despite improvements in the control of tuberculosis in some regions, significant increases in the incidence of the disease occurred in Africa and especially Eastern Europe during the 1990s, when the World Health Organization (WHO) declared tuberculosis a global health emergency. Tuberculosis remains a serious problem in India, China, Indonesia, and Africa, especially South Africa and Nigeria. The emergence of drug-resistant bacteria is particularly likely to occur where treatment is inadequate, public health programs have been neglected, and antibiotics are widely available without prescriptions or medical supervision. Antibiotics generally affect a limited spectrum of bacteria, and they are all ineffective against viruses. Some antibiotics are quite toxic and are only prescribed when no other alternatives are available.

At the 2002 World Congress on Tuberculosis, experts estimated that about 2 billion people—about one-third of the global population—were infected with tuberculosis. Most tuberculosis infections are asymptomatic or latent, but about 10 million people become clinically ill each year, and about 2 million people die of the disease. Globally, in 2006, about 700,000 tuberculosis cases and 200,000 deaths caused by tuberculosis occurred among people with HIV/AIDS. Tuberculosis experts predict that unless all parts of the world cooperate in a coordinated global control plan, or establish a safe and effective vaccine, tuberculosis will infect an additional 1 billion people by 2020, raising the death toll to 70 million per year.

Drug-resistant strains of M. tuberculosis—multidrug-resistant tuberculosis (MDR-TB) strains and extremely drug-resistant strains (XDR-TB)—are considered a growing threat to tuberculosis control programs throughout the world. Many of the drug-resistant microbes are resistant to at least three of the four first-line drugs recommended by the WHO: streptomycin, isoniazid, rifampicin, and ethambutol. XDR-TB cases were most commonly found in Russia, India, Asia, and Africa. In 2008, when the WHO released its fourth global report on tuberculosis and drug resistance, XDR-TB had been reported in 45 countries.

Ordinary tuberculosis can be cured in about 95 percent of patients, but the cure rate is less than 70 percent for MDR-TB and falls below 30 percent for XDR-TB. Treating patients who are coinfected with tuberculosis and HIV/AIDS is particularly difficult. In an outbreak of XDR-TB in South Africa in 2005, 52 out of 53 HIV/AIDS patients with XDR-TB died. Like medieval lepers, patients with XDR-TB are often confined to institutions that are more like prisons than hospitals in an attempt to prevent the spread of XDR-TB. Protecting the public and respecting the rights of those already infected is a difficult balancing act for public health officials. Most countries rely on voluntary cooperation and outpatient treatment, but many health officials argue that it is sometimes necessary to isolate the sick to protect society. Because detecting drug resistance can take many months, patients may be taking useless drugs and infecting others before the extent of drug resistance is finally identified. If antibiotics fail because of drug resistance, traditional public health measures might provide the only useful approach to controlling the disease. International travel makes drug resistance a global threat. Guidelines issued in 2006 by the WHO say that patients with MDR-TB should not travel by public air transportation until they have proved that they are noninfectious, but compliance and enforcement options are negligible. Tuberculosis is not considered highly contagious, but the lack of a serious, global response to XDR-TB suggests that international boundaries would not stop a highly contagious disease like influenza or severe acute respiratory syndrome.

Still, health organizations continue to blame antibiotic resistance on the overuse of antibiotic drugs and the practice of putting antibiotics into the feed of healthy domestic farm animals to promote faster growth and move them more quickly to market. According to the U.S. Food and Drug Administration, meat, poultry, and dairy producers used almost 29 million pounds of antibiotics for livestock in 2009 (“Revisiting the Use of Antibiotics,” 2011). Organizations including the World Health Organization, the Centers for Disease Control and Prevention, and the American Medical Association continue to call for the U.S. Congress to enact legislation that would require a review of previously approved antibiotics for animal use to see if they are unsafe from a resistance standpoint.

Lois N. Magner
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ANTIOXIDANTS

Many claims have been made about the health benefits of antioxidants. These are substances that counteract the harmful free radicals created by oxidation. Oxidation, for example, can rust cars. Some oxidation in the body is good because it produces energy and kills bacterial invaders. But, in excess, it can damage tissues. Antioxidants are found naturally in many foods, primarily fruits and vegetables. They are also available as supplements, but whether they are helpful is still a matter of debate. There are claims that antioxidants in large quantities can help prevent or reduce the effects of a variety of diseases, including cardiovascular disease, diabetes, Alzheimer's disease, and various forms of cancer.

An eight-year study, led by researchers at the University of Oslo, Norway, and published in January 2010 created a comprehensive antioxidant food database aimed at identifying the total antioxidant capacity of fruits, vegetables, beverages, spices, and herbs in addition to nonplant foods (Carlsen et al., 2010). According to the published results, the study clearly demonstrated that plant-based foods introduce significantly more antioxidants into the human diet than nonplant foods. The results also suggested that individual antioxidants may increase their health benefits in combination with other foods, especially those rich in antioxidants. The database is available online to other researchers through the university's website. Scientists are also studying the effects of a diet rich in natural antioxidants on diabetics after an Italian study released in June 2010 and presented at that time to the Endocrine Society's 92nd Annual Meeting in San Diego showed that a diet high in antioxidant foods can improve insulin resistance.

Vitamins with antioxidant properties include vitamins E, C, and A as well as beta-carotene. Some minerals, such as selenium, are also considered to have antioxidant properties. Earlier research had cast some doubt on the health effects of antioxidants. A 2000 report by a panel at the Institute of Medicine of the National Academies of Science reported that megadoses of antioxidants have not yet been proven to be helpful and might in fact be dangerous. According to the press release announcing the findings, “A direct connection between the intake of antioxidants and the prevention of chronic disease has yet to be adequately established,” said Norman I. Krinsky, chair of the study's Panel on Dietary Antioxidants and Related Compounds, and a professor of biochemistry at Tufts University School of Medicine, Boston. “We do know, however, that dietary antioxidants can in some cases prevent or counteract cell damage that stems from exposure to oxidants, which are agents that affect a cell's molecular composition. But much more research is needed to determine whether dietary antioxidants can actually stave off chronic disease” (National Academy of Sciences, 2000).

The panel established the following recommendations for dietary supplementation of antioxidants. It increased recommended intake levels of vitamin C to 75 milligrams per day for women and 90 milligrams per day for men. Smokers, who are more likely to be impacted from the cell-damaging biological processes and deplete more vitamin C, need an additional 35 milligrams per day. The report set the upper intake level for vitamin C, from both food and supplements, at 2,000 milligrams per day for adults, adding that intakes above this amount may cause diarrhea. Food sources for vitamin C include citrus fruit, potatoes, strawberries, broccoli, and leafy green vegetables.

Vitamin E recommendations were also increased, and men and women are now advised to consume 15 milligrams of vitamin E from food. Food sources for this vitamin are vegetable oils, nuts, seeds, liver, and leafy green vegetables. Synthetic vitamin E from vitamin supplements should not exceed 1,000 milligrams of alpha-tocopherol per day for adults. Alpha-tocopherol is the only type of vitamin E that human blood can maintain and transfer to cells when needed. People who consume more than this amount place themselves at greater risk of hemorrhagic damage because the nutrient can act as an anticoagulant, according to the report.

The report also recommended that men and women need 55 micrograms of selenium per day. Food sources include seafood, liver, meat, and grains. The upper level of selenium, including natural and supplement sources, should be less than 400 micrograms per day. More could result in selenosis, a toxic reaction that can cause hair loss and nail sloughing. The report did not set a recommended daily intake or upper intake level for beta-carotene and other carotenoids, which are found naturally in dark green and deep yellow vegetables. However, it cautioned against high doses, recommending supplementation only for the prevention and control of vitamin A deficiency.

The report also stressed that a balanced and varied diet will provide adequate amounts of these vitamins and minerals without requiring supplements. The American Heart Association concurred in a February 1999 Science Advisory, “Antioxidant Consumption and Risk of Coronary Heart Disease: Emphasis on Vitamin C, Vitamin E, and Beta-Carotene,” which concluded,

The most prudent and scientifically supportable recommendation for the general population is to consume a balanced diet with emphasis on antioxidant-rich fruits and vegetables and whole grains.

This advice, which is consistent with the current dietary guidelines of the American Heart Association, considers the role of the total diet in influencing disease risk. Although diet alone may not provide the levels of vitamin E intake that have been associated with the lowest risk in a few observational studies, the absence of efficacy and safety data from randomized trials precludes the establishment of population-wide recommendations regarding vitamin E supplementation.

The role of antioxidants is complex, but basically scientists say that antioxidants combine with free radicals to prevent them from oxidizing other molecules and in this way are thought to help prevent diseases—specifically heart disease, some forms of cancer, macular degeneration, Parkinson's disease, rheumatoid arthritis, and Alzheimer's disease. Free radicals do some good in the body by improving basic immune function, but they begin to oxidize when they are present in large numbers and the oxidization then damages healthy cells. While research has not proven the direct relationship between antioxidant intake and disease prevention, research has shown that antioxidant supplements do not provide the same health benefits as dietary antioxidants found in fresh foods.

The several classes of antioxidants include carotenoids, isothiocyanates, flavonoids, phenols, sulfides, and whole grains. Carotenoids include beta-carotene found in vegetables such as carrots; lutein found in collards, kale, and some citrus fruits; and lycopene found in tomatoes. Different categories of flavonoids can be found in berries, red grapes, dark red fruits such as cherries, apples, citrus fruits, strawberries, and cinnamon. Sulfides include diallyl sulfide found in garlic, leeks, and scallions and dithiolthiones from broccoli and collard greens.

The antioxidants thought most important to human health include vitamins A, C, and E as well as beta-carotene flavonoids and selenium. Researchers have found that foods can contain thousands of different antioxidants, which is a better choice than a supplement containing only a single type of antioxidant. The medical community has theorized that antioxidants from food are able to form strong chemical networks; the end result of those networks is then individualized by each person's unique genetic profile.

In terms of antioxidant intake, the best choice is to include a large variety of fresh fruits and vegetables as part of a healthy diet. The foods with the highest per-serving content of antioxidants are dark-colored berries such as blueberries, blackberries, raspberries, cranberries, and strawberries. Beans are also a rich source of antioxidants, especially red beans, kidney, pinto, and black beans. Apples with the peel are a good source of antioxidants. Other strong antioxidant fruit choices include cherries, pears, plums, pineapple, kiwi, and avocados.
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Different kinds of berries are rich in antioxidants, the disease-fighting compounds thought to prevent or repair cell damage.

(U.S. Department of Agriculture)

Many vegetables contain a high antioxidant count; the highest are artichokes, spinach, red cabbage, sweet potatoes, and broccoli. While cooking can increase antioxidant levels in some foods, it can decrease antioxidant levels in other foods. Nuts such as walnuts, almonds, and pistachios are antioxidant-rich foods, as are some herbs and spices, including cinnamon, ginger, ground cloves, and oregano leaf. Whole grains are important sources of antioxidants; however, oat-based foods are higher than other grain sources. There is increasing interest in beverages as antioxidant sources, such as green tea, fruit juices such as pomegranate and açaí, plus coffee and red wine.

As researchers work to unravel the connection between an antioxidant-rich diet and health, the added benefit is that foods high in antioxidants are also loaded with vitamins and minerals, high in fiber, and low in fat and cholesterol. In other words, they are all healthy foods that are good for you.

Marjolijn Bijlefeld and Sharon ZoumbarisAçaí
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ASPERGER SYNDROME

Autism spectrum disorders are a group of developmental disabilities that can cause significant social, communication, and behavioral challenges. According to 2007 figures released by the Centers for Disease Control and Prevention (CDC) following a comprehensive survey of autism in children, an estimated 1 in 110 children in the United States has autism. The surveys also found that boys were four times more likely to have autism than girls.

Like all autism spectrum disorders, Asperger syndrome (or Asperger's disorder) involves difficulties in three major areas: social interaction, communication, and behavior (Wing & Gould, 1979). While lower-functioning individuals with autism might show little desire for social interaction and spontaneous communication, those with Asperger syndrome are typically quite verbal and often eager to share information. It is the unusual quality of their language, their poor social skills, and their unusual habits or behaviors that distinguishes them. Because the symptoms are more subtle than those of classic autism, most children with Asperger syndrome are not diagnosed until elementary school, or even much later (Attwood, 1998).

A certain amount of debate exists among experts today about what, exactly, constitutes Asperger syndrome. The Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR; American Psychiatric Association, 2000), which publishes the official criteria used by psychologists and psychiatrists in the United States, uses much of the same language to describe Asperger syndrome and autistic disorder (e.g., at least two symptoms of impairment in social interaction and one symptom of restricted, repetitive interests or behaviors). However, to receive the Asperger diagnosis, the individual may not have mental retardation and may not have had a significant delay in learning to talk. Given those criteria, many argue that Asperger syndrome is not, in fact, a separate disorder but a form of high-functioning autism.

Other experts argue, however, that Asperger syndrome has more distinct characteristics than those covered in the DSM-IV-TR criteria. Commonly mentioned ones include poor social skills, special interests, language peculiarities, sensory processing difficulties, gross and fine motor problems, and difficulties with self-help and organizational skills.

Social Skills While small children with Asperger syndrome may initially show little interest in playing with other children, they are generally described as being very attached to parents and family members. Older children and adults with Asperger syndrome generally do want to establish friendships and relationships, but they lack the ability to do so. Others may view them as quirky, shy, or, in some cases, even frightening. This is due to the fact that, while most people automatically develop an understanding of social rules and nonverbal communication, people with Asperger syndrome do not. They need to be explicitly taught.

Language Children with Asperger syndrome are often described as sounding like “little professors” because of their often extraordinary vocabularies and their tendency to lecture. While their speech may be superficially perfect, they often tend to be overly literal in their use and interpretation of language. Metaphors and idioms (e.g., “beating a dead horse”) might be baffling. Others’ inexact use of language, such as Mom asking, “Would you mind getting that?” when she really means “Get that!” can cause frustration and anger. The pragmatics (social aspects) of speech—such as the ability to carry on back-and-forth conversations—often do not come naturally to people with Asperger syndrome and must be explicitly taught. One distinctive language feature of many individuals with Asperger syndrome is their love of perseverative scripting—telling the entire story line of, say, a cartoon, video game, or movie, over and over again, complete with exact dialogue and, sometimes, speech inflections and accents.

Special Interests Individuals with Asperger syndrome often have one or more all-encompassing special interests. These interests go far beyond those of a normal hobby and can interfere with social skills, academics, and work. The amount of information on a particular topic that an individual with Asperger syndrome may acquire can be quite staggering. Sometimes the area of interest may be typical for the person's age group—for example, baseball scores, video games, or cartoons—but the degree of interest sets the person with Asperger syndrome apart. Other interests can be quite unusual, such as vacuum cleaners or train schedules. When the person reads or views the same material over and over again, this is a form of perseveration.

Desire For Sameness While many people love surprises, individuals with Asperger syndrome typically crave consistency. Sameness seems to provide comfort and security in a world with so many unwritten rules to decipher. Parents and teachers report that a change in routine—even a typically fun activity such as a party or school assembly—can often trigger a meltdown in a child with Asperger syndrome.

Sensory And Motor Difficulties Many individuals with Asperger syndrome seem to be overly sensitive to light, sound, noise, smells, and/or touch. Clothing, especially tags and sock seams, may cause discomfort for them. Others seem to be less sensitive to sensory input than the average person and not even notice, say, a scraped knee that would set another child crying. Some seek out unusual sensory activities, such as spinning. These are all examples of difficulties with sensory integration dysfunction (also known as sensory processing dysfunction). Many people with Asperger syndrome also have difficulties with gross motor skills (e.g., running, jumping, riding a bicycle) and tend to be clumsy. Some also have difficulty with fine motor skills, such as handwriting.

Self-Help And Organizational Skills Contrary to the DSM-IV-TR (American Psychiatric Association, 2000) criteria, clinicians today report that most individuals with Asperger syndrome have difficulties in self-help skills and adaptive behavior (Attwood, 2006). These difficulties extend logically from the other difficulties characteristic of individuals with Asperger syndrome. For example, tying shoes and getting dressed require fine motor skills; shopping at the supermarket requires an ability to adapt to change (as groceries are often rearranged or out of stock) and often some social interaction at the cash register. Going from class to class in middle school requires tolerating loud noise, being bumped into, and other students behaving in unpredictable ways. Many people with Asperger syndrome also have difficulties with executive functions (e.g., organizing and planning skills).

Not every person with Asperger syndrome manifests the same characteristics in number or degree. Therefore, it is important to keep in mind that Asperger syndrome is a spectrum disorder, ranging from relatively mild to quite severe. One person might be so impaired that he or she is unable to live independently while another might be able to hold down a job—even be quite talented and successful at it—but still have significant difficulties in interpersonal relationships.

Lisa Barrett Mann
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ASTHMA

Asthma is a disease that affects breathing. It attacks and damages lungs and airways. Data from the Centers for Disease Control and Prevention (CDC) National Center for Health Statistics shows that in 2009 over 24 million Americans suffered from asthma (Akinbami, 2011). Asthma is described as like breathing through a straw; it can be a serious threat to persons of any age. Childhood asthma attracts attention because of its potential developmental consequences. Asthma is characterized by partially blocked airways. It can occur periodically or reactively, and attacks or events can range from mild to severe. The nose, sinuses, and throat can become constricted. Breathing becomes difficult and is accompanied by coughing and wheezing.

During an asthma event, the muscles around the breathing passages constrict. The mucous lining of the airways becomes inflamed and swollen. This further constricts air passages. These episodes can last for hours or days. They can be terrifying events for parents and children. Childhood asthma and its disproportionate impact on vulnerable populations is one of the foundational issues of environmental justice in the United States.

Causes Of Asthma Asthma is a complex disease with many causes, some known, some contested, and some unknown. Each one presents its own issues. Environmental causes are controversial because they represent a broad, catchall category. Controversies about science, industry trade secrets, and unequal enforcement of environmental laws merge with a very high level of citizen concern. There is an emerging role for public health experts and advocates in urban environmental policies around childhood asthma. There is a greater incidence of asthma among children in U.S. inner cities.
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Young boy uses an asthma inhaler, a device used to provide relief from asthma symptoms.

(Peter Elvidge/Dreamstime.com)

Asthma often accounts for a large number of emergency room visits, especially in poor areas underserved by medical insurance. According to statistics from the U.S. Department of Health and Human Services, there were almost 2 million asthma-related emergency department visits and 456,000 asthma hospitalizations in 2007 (CDC, 2011). Hospitals, health care administrators, and health insurance corporations are all very interested in the causes of asthma. Employers and educators know that a number of days in school or on the job are lost because of asthma. In 2008 persons with asthma missed 10 million school days and 14 million work days due to their asthma (Akinbami, 2011). They also have an interest in understanding the causes. Some stakeholders may fear liability for causing asthma. They have a strong interest in not being named as among those responsible.

Environmental Triggers What triggers an asthma attack? Indoor air contamination can be caused by dust mites, cockroach droppings, animal dander, and mold; all are among the environmental conditions that may cause asthma. Exposure to allergens alone may induce the onset of asthma. Exposure to secondhand tobacco smoke is also a contributor. Certain insecticides may also be triggers. Some researchers consider pesticides to be a preventable cause of asthma in children. The quality of indoor air in homes may be made worse by the increasing use of synthetic materials in the form of carpets, carpet glues, curtains, and building materials. There is concern that as these materials age, they release potentially dangerous chemicals.

Manufacturers of these items strongly contest any conclusion that their products may be among the causes of childhood asthma. However, concern about release of toxins from synthetic materials has affected market trends in these products. Because many household products are believed to be possible causes of asthma, the marketplace or commerce in these products has become a point of discussion. Large big-box retailers such as Wal-Mart are accommodating these consumer concerns about causes of asthma that consumers can control, such as dust mites and animal dander.
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Automobile traffic congests a busy highway in Los Angeles, California. Across the nation, this type of frequent heavy traffic on roadways increases air pollution due to automobile emissions.

(Roza/Dreamstime.com)

There is strong evidence from longitudinal studies that ambient or outdoor air pollution acts as a trigger for asthma events among persons with this condition. Truck and automotive exhaust is a big part of the polluted air, especially in densely populated urban areas. Combined with industrial and municipal emissions and waste treatment practices (such as incineration), air quality becomes so degraded that the total polluted air load in some urban and nearby suburban areas is a threat to the health of children. It threatens them with the development of asthma due to long-time exposure and poses the risk of initiating an attack at any time.

It is clear that the increasing severity of asthma in the United States is concentrated in cities among children who live in poverty. Children are especially vulnerable to air pollution and other toxic exposures, partly because they have more skin surface relative to total body mass. According to Frederica Perera, director of the Columbia Center for Children's Environmental Health:

They consume more water, more food, and more air per unit body weight than adults by far. Today's urban children are highly exposed to allergens, such as cockroach and rodent particles, and pollutants, such as diesel exhaust, lead and pesticides. And these elements affect them even before they are born. Preliminary evidence shows that increased risk of asthma may start as early as in the womb before birth. (Perera & Herbstman, 2011)

The small particles of soot “are very easily breathed into your lungs, so they really exacerbate asthma,” say Peggy Shepard, executive director of West Harlem Environmental Action, Inc., adding that she believes these diesel particles may also play a role in cancer. Shepard says that New York City is second in the nation when it comes to the amount of toxins released in the air, preceded only by Baltimore (Shepard, Vasquez, & Minkler, 2008).

David Evans, who runs the Columbia Center's “Healthy Home, Healthy Child” intervention campaign, maintains that cockroach particles pose a problem for urban areas nationwide. He says, “Simple housecleaning won't solve the problem, because the cockroach residue tends to be present in many city neighborhoods” (Evans, Fullilove, Green, & Levison, 2002). According to the Harlem Lung Center, childhood asthma rates increased 78 percent between 1980 and 1993 (Garg, Karpati, Leighton, Perrin, & Shah, 2003). And according to the Columbia Center, there are an estimated 8,400 new cases of childhood cancer each year nationwide.

Disparities In Care Access to health care is an important aspect of the asthma controversy. Many low-income groups do not have health insurance and tend to use the emergency room instead of visiting a primary care physician. An asthma attack often presents that necessity. Language and cultural differences can make a tense medical situation worse. Even with regular medical intervention, differences in asthma treatment by race, gender, and class make this issue an ongoing one, and disparities in the burden and treatment of African Americans and Puerto Ricans with asthma are well documented.

Among African Americans and Puerto Ricans, rates of asthma, hospitalization, and death are higher compared with rates among whites. This is especially true among children. Different medicines are prescribed and used for different groups. Research shows that the use of long-term medications to control asthma is lower among African Americans and Puerto Ricans. Cost may be a factor, especially if there is no insurance coverage. Access to medical care is affected in many ways. Issues in minority communities are shortages of primary care physicians and trust about the role and usefulness of medications.

Costs Of Asthma Asthma is a cause of death among U.S. children. There are 247 deaths each year due to childhood asthma. It is the leading cause of hospital admission for urban children. Asthma is also the leading cause of days of school missed. It is estimated that about 30 percent of acute episodes of childhood asthma are environmentally related.

Air pollution is considered a major cause of asthma, and asthma and public health are major regulatory justifications for clean air laws. The U.S. Environmental Protection Agency (EPA) has estimated the cost savings that resulted from the Clean Air Act. For the years 1970 to 1990, the EPA calculated that the annual monetary benefits of reductions in chronic bronchitis and other respiratory conditions was $3.5 billion.

This figure represents health care costs that would have been incurred if there were no clean air regulations. There are other costs too, of course. Also, if there were no costs and if people with asthma could get free and accessible medical attention, the cost of human resources necessary to handle the scope of the problem could be large. Additional childhood asthma benefits are projected by the EPA to accrue over the years 1990 to 2010, assuming full implementation of the Clean Air Act Amendments of 1990 (Landrigan, Schechter, Lipton, Fahs, & Schwartz, 2002).

Emissions from traffic, industry, and heating and cooling systems are now part of the U.S. urban landscape. Environmentalists note that the law does not cover all the pollutants and is not enforced equally. Advocates of environmental justice consider childhood asthma as proof of at least one disproportionate environmental impact. Asthma generally has resulted in a substantial increase in the sales and profits of pharmaceutical companies. This controversy is structural in that it pits public health concerns against industrial emissions and is therefore of deep significance.

There will be many ongoing issues. The environmental controversies around childhood asthma will focus on air pollution and use other controversial methods such as ecosystem risk assessment or cumulative risk assessment. Childhood asthma is a big part of the new inclusion of cities by the EPA. In the early 1990s, EPA administrator Carol Browner called for reducing the level of particulate matter allowed in urban air districts, effectively banning many diesel and leaded gas vehicles. She started an urban air toxics policy task force to help engage cities and the EPA, along with several other successful policy initiatives. Asthma presents an ongoing public health challenge in the United States. Although more needs to be understood about preventing asthma from developing, the means for controlling and preventing symptoms are well established and include removing risks such as tobacco smoke, mold, and other environmental triggers.

Robert William Collin
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ATKINS, ROBERT C.

Robert C. Atkins (1930–2003), founder of the famous Atkins diet has been denounced and celebrated since the 1972 release of his low-carbohydrate eating plan, which told dieters to switch carbohydrates for steak, eggs, and bacon. Atkins brought the U.S. nutrition battle between carbohydrates and fats to a head in the 1970s and pushed scientists to examine the low-fat versus low-carbohydrate question. Forty years later, researchers are still arguing. Now, study results such as those reported in the 2007 Journal of the American Medical Association suggest it may be time to give Atkins and his diet a second look (Gardner et al., 2007).
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Cover of Robert Atkins's biography, published in 2005. Atkins was the founder of the low-carbohydrate diet craze that bears his name.

(PRNewsFoto/Chamberlain Bros)

Born on October 17, 1930, in Columbus, Ohio, Atkins was the founder and executive medical director of the Atkins Center for Complementary Medicine in New York City. The center was founded in 1976 with the stated philosophy that “the best medicine integrates the safest and most effective therapies from all the healing arts, both traditional and alternative.” Atkins was the author of several best-selling diet books, including Dr. Atkins’ Diet Revolution (1972), Dr. Atkins’ New Diet Revolution (1992), and Dr. Atkins’ New Diet Revolution: Revised and Updated (1999). His last book was Atkins for Life (2003). He and his wife, Veronica, coauthored Dr. Atkins’ Quick and Easy New Diet Cookbook (1997), and he wrote a guide to using vitamins, minerals, and other supplements titled Dr. Atkins’ Vita-Nutrient Solution: Nature's Answer to Drugs (1998). He died from a fall in 2003 at the age of 73.

Many U.S. dieters are still following the Atkins diet today. It is a ketogenic diet—a high-protein, high-fat, and low-carbohydrate plan that causes rapid initial weight loss without limiting calories. However, the Atkins Center refers to its program as the Atkins Nutritional Approach, labeling it a controlled carbohydrate program for weight management and good health. The center objects to those who classify the diet as high-protein or ketogenic. Center spokespeople maintain that when the Atkins program is followed correctly, the amount of protein consumed is no higher than that in the typical U.S. diet.

A diet is ketogenic when the lack of carbohydrates for fuel triggers the body's production of large amounts of ketone bodies, a condition known as ketosis. Symptoms of ketosis include nausea, dehydration, constipation or diarrhea, and bad breath. Atkins Center representatives answer critics by saying a true ketogenic diet is 90 percent fat and 10 percent protein, while the first phase of the Atkins program is 60 percent fat, 30 percent protein, and 10 percent carbohydrates. They say the aforementioned symptoms are rare when individuals follow the program correctly.

In Dr. Atkins’ New Diet Revolution, Atkins encouraged the onset of ketosis, calling it “one of life's charmed gifts” and a “dieter's best friend.” Atkins maintained that, as long as an individual consumes sufficient calories from protein and fat, there is no health risk involved in ketosis. Both the original Atkins diet and the updated version start off with a two-week induction program designed, according to Atkins, to rebalance an individual's metabolism by causing ketosis. During the first 14 days, the plan allows dieters to eat liberal amounts of fat and protein; however, it restricts carbohydrates to 20 grams per day. That equals about three cups of salad vegetables such as lettuce, cucumbers, and celery.

Dietary intake recommendations from the U.S. Department of Agriculture (USDA) and the National Institutes of Health call for a daily intake of up to 300 grams of carbohydrates for an average, healthy adult male. Atkins argued that the USDA 300-gram recommendation has done nothing to help the growing number of Americans who are becoming fatter and fatter as well as the rising incidence of Type 2 diabetes. Atkins called these the “twin epidemics of diabesity.”

However, this emphasis on an almost carbohydrate-free diet still worries critics like the National Cancer Institute, which urges Americans to eat five servings of fruits and vegetables each day to reduce the risk of certain kinds of cancers. The premaintenance phase of the Atkins program gradually adds one to three servings per week of carbohydrate-rich fruits and vegetables. The maintenance phase typically allows for 60 to 90 grams daily of carbohydrate foods.

Atkins began his study of medicine at the University of Michigan, where he earned a bachelor of arts degree in 1951. He received a medical degree from Cornell University in 1955. Atkins practiced as an internist and cardiologist for some 20 years before he published his first book and best-seller, Dr. Atkins’ Diet Revolution. His diet was followed by another very popular high-protein, low-carbohydrate eating plan—The Complete Scarsdale Medical Diet, written in 1978 by physician and cardiologist Herman Tarnower.

Over the years, a number of leading medical and health organizations—including the American Medical Association, the American Dietetic Association, and the American Heart Association—denounced the Atkins diet. In 1973 Atkins was called to testify before the Senate Select Committee on Nutrition and Human Needs to answer charges that his diet would compromise the lives of unborn children. Appearing with his attorney, Atkins declared that he stood by everything in his book, including his recommendation that overweight women could follow the diet when pregnant. During testimony at the hearing, according to an April 13, 1973, New York Times article, a New York obstetrician cited extensive research evidence that the kind of diet Atkins recommended would compromise the well-being and possibly the life of an unborn child. Dr. Karlis Adamsons said, “If I were a fetus, I would forbid my mother to go on such a diet.” Several other physicians, appearing in front of the Senate committee, said the full impact of such a low-carbohydrate diet may not become apparent until many years later and that obstetricians might not detect damage to a fetus until it was too late.

Over 30 years later, researchers analyzed data from 20 years of food diaries created by over 80,000 participants in the Nurses’ Health Study and reported in 2006 that low-carbohydrate diets do not increase the risk of heart disease (Halton et al., 2006). The Journal of the American Medical Association also concluded that, compared to three other popular diets—the Zone, the Ornish, and the LEARN low-carbohydrate diet—the Atkins eating plan came out on top. That study randomly put 311 overweight or obese women on one of the four diets to discover which was the most effective over a year. The women on the Atkins diet had the greatest reductions in body mass index, triglycerides, and blood pressure (Gardner et al., 2007).

Critic of Atkins's diet plan include Dean Ornish, author of Eat More, Weigh Less, who said in a 2000 Newsweek interview, “The problem with low-carbohydrate diets is, even if you lose weight, you're mortgaging your health in the process” (Underwood, 2000). In answer to critics such as Ornish, Atkins Center representatives cite research at Harvard that found that excessive carbohydrate intake has been linked with an increased incidence of heart disease. The Atkins website, www.atkins.com, lists other studies as well as anecdotal evidence to further support the program.

The Atkins Diet The four-step diet begins with a two-week induction program, when dieters may eat liberal amounts of fat and protein while holding carbohydrate intake to just 20 grams per day. During this phase, meals are planned around Atkins's acceptable foods, such as beef, pork, bacon, fish, chicken, eggs, and cheese. Under the Atkins plan, cream is allowed but not skim milk, and sour cream can be eaten but not yogurt

Atkins encourages dieters on his plan to take vitamin supplements to correct any nutritional deficiencies they may encounter. In his book, he stressed that the early period of the diet is not a lifetime regimen unless the dieter has a particularly stubborn metabolic resistance. Following the induction period, a premaintenance period, known as the ongoing weight loss phase, is a time when weight loss is deliberately slowed in an effort to introduce more variety in foods. At this point dieters can choose from more vegetables, seeds and nuts, and low-glycemic fruits such as strawberries and blueberries. According to the Atkins plan, as long as weight loss continues, individuals can gradually increase their carbohydrate intake. The first week, they can eat 25 grams of carbohydrates per day; the second week, they move to 30 grams, and so forth until weight loss stalls. Finally, at the maintenance stage, dieters are allowed 60 to 90 grams of carbohydrates per day, which might include legumes and whole grains as well as other fruits.

By limiting carbohydrate intake, the Atkins diet eliminates many of the foods and food groups called for in the USDA Food Guide MyPlate. Those include fruits, cereals, breads, grains, starches, dairy products, and starchy vegetables. However, in direct contrast to the Atkins plan, the USDA encourages people to eat sparingly of foods high in fat, such as butter, oil, meat, poultry, fish, eggs, cheese, and cream, and instead suggests that a healthy diet should include five servings of fruits and vegetables each day.

In his book, Atkins stated that people who follow his plan and then return to eating their prediet amount of carbohydrates will find the pounds returning. The Atkins lifetime maintenance phase begins when dieters reach their goal weight. Then, depending upon age, gender, exercise level, and genetics, a person can decide how much carbohydrate to consume, usually from 90 to 120 grams per day. For most people, this means occasionally eating modest portions of foods such as potatoes, other starchy vegetables, whole-wheat pasta, and whole-grain bread without regaining weight. The Atkins diet is not recommended for lacto-ovo vegetarians, since it would be difficult to find enough nonanimal sources of protein to eat. And vegans cannot follow this diet since a vegan diet is very high in carbohydrates, according to Atkins. Instead, the Atkins Center recommends that vegetarians with a serious weight problem give up vegetarianism, or at least include fish in their diet.

Marjolijn Bijlefeld and Sharon Zoumbaris
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ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD)

Attention-deficit hyperactivity disorder, sometimes called attention deficit disorder, is a condition characterized by a short attention span, excessive activity, and/or impulsive behavior. The symptoms begin at a young age and continue for a long time, sometimes lasting into adulthood. Some adults, however, do not realize that they have the disorder until they begin to face significant problems with such issues as disorganization and lack of focus in their careers or everyday life.

Depression is one of the most common coexisting conditions. By some estimates, up to 70 percent of those with ADHD will be treated for depression at some point in their lives.

About 3 percent to 5 percent of children have ADHD. Although the first signs of the disorder may show up in early childhood, it is difficult to make a diagnosis at that age, because even healthy preschoolers have short attention spans and limited control over their behavior. Often the condition is first diagnosed when children reach school age and ADHD symptoms begin causing problems in the classroom.

All children occasionally have trouble sitting still, blurt out things they don't mean to, or find it hard to pay attention. For children with ADHD, though, such behaviors occur more often than normal for their age. The behaviors are part of a long-lasting pattern, not just a temporary response to a short-term situation. And they occur in a variety of settings, not just in one place such as the classroom or playground.

ADHD can affect children's ability to learn in the classroom, get along with others, and behave appropriately at home and at school. As a result, such children often wind up labeled as behavior problems. By their late teens, young people may grow out of some symptoms, such as hyperactivity. But other symptoms, such as being easily distracted, may be longer lasting. Thirty percent to 70 percent of those who had ADHD as children continue to experience some problems as adults.

Even when symptoms of ADHD subside as children grow older, earlier problems at home, school, and play can have far-reaching repercussions. That is why it is important to seek advice from a qualified medical or mental health professional if ADHD is suspected. If the disorder is diagnosed, several management options are available, including ADHD medication, behavioral therapy, and classroom interventions. When depression is also present, such approaches may be combined with cognitive therapy and/or antidepressants.

Criteria For Diagnosis The symptoms of ADHD are defined by the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association, 2000) a diagnostic guidebook that is used by mental health professionals from many disciplines. By definition, ADHD starts early in life, with symptoms serious enough to cause problems appearing by age seven. The symptoms lead to significant impairment in school, work, or social functioning, and the problems occur in multiple settings. Symptoms of ADHD fall into two main categories: inattention and hyperactivity/impulsivity. To be diagnosed with the disorder, people must have six or more symptoms from at least one of these categories. The symptoms last for a minimum of six months and are inconsistent with what would be expected for individuals of that age.

Inattention People who are inattentive have trouble keeping their mind focused on any one thing. Such individuals often (1) make careless mistakes or fail to pay close attention to detail; (2) have trouble staying focused on what they are doing; (3) do not seem to listen when spoken to; (4) do not follow instructions or finish tasks; (5) have problems getting organized; (6) dislike or avoid tasks that require sustained mental effort, such as studying; (7) lose necessary items, such as schoolbooks; (8) are easily distracted; and (9) act forgetful.

Hyperactivity/Impulsivity People who are hyperactive always seem to be on the go, and those who are impulsive fail to think before they act. Such individuals often (1) fidget or have trouble sitting still, (2) leave their seat in the classroom or other places where they are supposed to stay seated, (3) run about or climb around in situations where it is inappropriate, (4) have problems engaging in quiet play or leisure activities, (5) seem to be in constant motion, (6) talk too much, (7) blurt out answers before the questions are finished, (8) find it hard to wait their turn, and (9) interrupt other people's conversations or butt into their activities.

Relationship To Depression Left untreated, ADHD and depression often feed off each other. Children with ADHD may become demoralized and develop low self-esteem if they experience repeated failures at school or hear frequent criticism at home. As the negative experiences pile up, they may begin to feel helpless and hopeless. These feelings, in turn, can contribute to depression. Conversely, depression can make it harder to cope with the challenges of ADHD. It is a vicious cycle that can have serious consequences if allowed to continue unchecked. Fortunately, treatment can help break the cycle and create the conditions for turning failure into success.

Treatment Of Adhd When people have both ADHD and depression simultaneously, both conditions need to be addressed. The main treatment options for ADHD are medication, behavioral therapy, and classroom interventions.

Medication: Stimulant medications help decrease hyperactivity and impulsiveness as well as increase attention. Stimulants mainly affect dopamine. There is also a nonstimulant ADHD medication called atomoxetine, which affects the brain chemical norepinephrine.

Behavioral therapy: Behavioral therapy helps people with ADHD change their behavior to solve specific problems. Key elements include setting goals, rewarding desired behaviors, and monitoring progress. When children have ADHD, parents and teachers may learn to use these techniques for modifying behavior.

Classroom interventions: Classroom strategies that promote positive behavioral change include keeping a consistent routine, writing down assignments, and organizing books and supplies. If needed, extra tutoring or other special educational services can help keep students from falling too far behind.

Linda Wasmer Andrews

References

American Academy of Family Physicians. ADHD: What Parents Should Know (November 2006), http://familydoctor.org/online/famdocen/home/children/parents/behavior/118.html.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th ed., text rev. Washington, DC: American Psychiatric Association, 2000.

Attention Deficit Disorder Association, www.add.org.

Brown, Thomas E. Attention Deficit Disorder: The Unfocused Mind in Children and Adults. New Haven, CT: Yale University Press, 2005.

Children and Adults with Attention Deficit/Hyperactivity Disorder, www.chadd.org, www.help4adhd.org.

National Institute of Mental Health. Attention Deficit Hyperactivity Disorder (April 3, 2008), www.nimh.nih.gov/health/publications/adhd/complete-publication.shtml.

National Institute of Mental Health. “Can Adults Have ADHD?” (January 23, 2009), www.nimh.nih.gov.

National Institute of Neurological Disorders and Stroke. NINDS Attention Deficit-Hyperactivity Disorder Information Page (June 6, 2008), www.ninds.nih.gov/disorders/adhd/adhd.htm.

National Resource Center on ADHD. AD/HD and Coexisting Conditions: Depression (February 2008), www.help4adhd.org/en/treatment/coexisting/WWK5C.

National Resource Center on ADHD. Psychosocial Treatment for Children and Adolescents with ADHD (February 2004), www.help4adhd.org/treatment/behavioral/WWK7.





AUTISM

Autistic disorder, or autism, is currently understood as a developmental disability that begins before the age of three. Autism's three main areas of impact are in the domains of social interaction; communication; and restricted, repetitive, and stereotyped interests and behaviors. The psychiatric handbook of mental disorders, the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association, 2000), classifies autism as a pervasive developmental disorder (PDD)—a group of disabilities with similar core characteristics and a wide range of manifestation and prognosis. The other four diagnostic PDD labels include Asperger syndrome, childhood disintegrative disorder (also known as Heller's syndrome), Rett's disorder (also known as Rett syndrome), and pervasive developmental disorder-not otherwise specified (PDD-NOS, also known as atypical autism).


Camp for Children with Autism

Camp Gonnawannagoagain is a name that speaks for itself. That is fitting since a majority of this camp's participants may not be able to speak much at all. Camp Gonnawannagoagain is the summer program for children with autism started in 1993 by a group of parents of autistic children. Run under the auspices of the not-for-profit Families of Autistic Children of Tidewater in Virginia Beach, Virginia, this slice of summer lets kids try and be kids while offering parents and caretakers a safe place for their autistic child to meet new people and experience new activities.

Autism is a neurological disorder that robs individuals in many instances of their ability to communicate and interact with others. Diagnosed cases of autism are on the rise, and with those increasing numbers come a growing army of parents, siblings, and caretakers determined to stay connected and keep their autistic loved one engaged.

Camp Gonnawannagoagain is an example of that determination. Summer activities include field trips to places to play laser tag and go bowling and swimming, managed by adding an abundance of human contact through the use of volunteers and counselors. Not surprisingly, it isn't just the campers who love the camp. Every summer, all available spots fill up and so do the slots for volunteers and counselors. Volunteers are instrumental because each camper is assigned a non-disabled volunteer along with an adult counselor. Due to space limitations, campers can only attend up to three of the six one-week sessions offered. Which prompts many campers to complain that they “wannagoagain.”

—Sharon Zoumbaris



Autism has been known by several other names over the past decades: early infantile autism, childhood autism, Kanner's autism, and classical autism. Individuals with autism present on a continuum of expression with cognition across all IQ levels and possession of individual strengths and needs. Some with autism have no language, have significant cognitive impairment, and are in need of constant care. Others have limited language and mild cognitive impairments but are in need of significant support. Still others have average to above-average intelligence and their difficulties are less noticeable. Common strengths in autism include visual/spatial abilities, systemizing skills, proclivity for routine-oriented behaviors, rote learning, and physical development. Some with autism have splinter skills, or unique talents and abilities that seem unusual when compared to adaptive or other functioning levels. For example, an eight-year-old child with autism may not be toilet trained but be able to do puzzles at amazing speed. Or an adult with autism may be nonverbal but be able to play a musical instrument with expertise.

Generally, those with autism have challenges with verbal and nonverbal communication, relating to others, and learning by traditional methods; are resistant to change; and insist on familiarity. Other concerns include possible co-occurring medical conditions, sensory processing difficulties, and behavioral deficits and/or excesses. Approximately one-third of those with autism experience seizures at some point. Some individuals with autism exhibit odd repetitive behaviors such as hand flapping, finger twisting, light filtering, body posturing, or complex movements of the body. It has been inferred that these behaviors are due to a need to respond to sensory input or as a means to deal with stress, anxiety, or confusion. Others with autism may have self-injurious or aggressive behaviors. These behaviors are often the result of inappropriate teaching, lack of positive supports, and the difficulties facing a person who may have limited communication and/or means to have needs met.

Today, many use the term autism to refer to an autism spectrum disorder (ASD) or the clustering of three of the most common PDDs (autism, Asperger syndrome, and PDD-NOS). The distinctions between these labels can be subtle, but generally those with PDD-NOS meet at least one of the criteria of autism but lack other criteria to qualify for the autism diagnosis. For example, a child with PDD-NOS might have average IQ and good social skills but significant and pervasive communication issues. Those with Asperger syndrome have average to above-average cognition and speech development that is typical but have social and behavioral impairments. For example, an adult with Asperger syndrome might have a high IQ, hold a job in a computer company, and be married but have intense social needs and anxieties as well as some repetitive and stereotyped behaviors.

Autism tends to be the most challenging of the group; many of those with the disorder have cognitive impairment (IQ less than 70); less or no verbal language ability; and more medical, sensory, and behavioral needs. For example, a teenager with autism might have cognitive impairment and limited adaptive skills, have no language ability, use limited sign language to communicate, have epilepsy, and display self-injurious behaviors. The previous examples are merely attempts at detailing the wide range of presentations for similar disabilities. Although each individual with autism has impairments in the three main areas (social, communication, and behaviors), each is unique in how the impairments and strengths are expressed, in personality and in potential. Today, many professionals use the terms PDD and ASD interchangeably.

Another ongoing debate in the field is whether Asperger syndrome is a distinct disability or just a form of high-functioning autism (HFA). HFA has been used to describe those with autism who are less impaired compared to those with severe cognitive impairment, individuals with autism who have an IQ above 70, or those with average or even superior IQ. Since Asperger syndrome was added to the Diagnostic and Statistical Manual of Mental Disorders in 1994 (American Psychiatric Association, 1994), there has been debate about whether Asperger syndrome and high-functioning autism are the same or different diagnoses.

Although autism has been one of the most studied disabilities of childhood, it remains one of the most perplexing. What causes autism is still beyond the understanding of scientists, although they are much closer today than when autism was first described in the literature by Leo Kanner in 1943. Autism has been conceptualized in a number of ways over the past 60 years. From the mid-1940s into the 1960s, autism was thought to be a psychogenic condition of childhood caused by parents’ inability to bond with their children, and the negative term “refrigerator parent” (often the mother was implicated) was used to label the parents of children with autism.

Although Kanner and others first posited that autism was a condition that was present at birth or developed soon after, professionals missed some telltale signs (such as if parents could not bond with their child with autism, why did they have other children who developed without having autism?), and chose rather to blame the parent. From the 1960s onward, evidence was presented that began to overturn this unfortunate beginning. This evidence came in the form of family and twin studies, brain research, and other designs that described autism as a biological disorder that had genetic roots.

Even though most today agree that autism is a spectrum of disorders that range from mild to severe presentations, there is still debate on how autism develops. Some believe that autism is predetermined genetically and that the impact of the disability will depend on the number of genes affected in any one individual. Others believe that autism is caused by environmental factors that combine with affected genes to cause the disability. Still others believe that autism is caused when various environmental toxins get into a child's body, and the immune system is unable to process these materials. What most agree on is that the behavior, learning, and characteristics of individuals with autism are different from typically developing individuals because the biology of the brain is different due to genetic and environmental influences. Although biological in nature, there is currently no medical test for autism; it is diagnosed only after observations of the child and interviews with caregivers.

Autism was once thought an extremely rare condition of childhood. Initial prevalence statistics estimated that 4 to 5 out of 10,000 children had autism. Currently, autism is one of the most diagnosed disabilities of childhood with a prevalence rate of approximately 1 in every 110 births and almost 1 in 70 boys. How and why the prevalence rate is changing are controversial questions; some blame the environment, and others conclude that the broadening of the autism spectrum accounts for the increase. Today the total autism population in the United States has been estimated at approximately 1.5 million children, youth, and adults (Autism Society of America, 2006). Both historically and currently, autism is much more common in males than females (4 to 1 for autism and as high as 9 to 1 for Asperger syndrome).

In the mid-1900s, psychotherapy and/or removal of the child with autism from the home were seen as possible treatments. Since that time, applied behavior analysis, special education, cognitive behavior modification, visual/environmental supports, structured teaching, positive behavior support, speech-language therapy, occupational therapy, physical therapy, counseling, and social skills training have all become avenues to teach individuals with autism. Historically, many individuals with autism were placed in institutions. Since the inclusion and deinstitutionalization movements and passage of national laws, most individuals with autism now live at home and go to public schools. However, some children are homeschooled or attend special schools, and many families augment public school education by providing their children with private services at home.

The future for individuals with autism remains variable depending on education, supports, availability of services, early intervention, degree of strengths and impairments, and other factors. Although considered a lifelong disability, many with autism have made significant progress and contributions. For example, Temple Grandin, professor of animal sciences at Colorado State University, is one of the most well-known adults with autism in the United States. Grandin has become an expert in livestock handling and is known internationally for her expertise in this area as well as being a speaker and advocate for those with autism.

[image: images]

Dr. Temple Grandin is a professor of Animal Sciences at Colorado State University, a person with autism and an advocate for others with autism.

(AP/Wide World Photos)

Since the controversy over the increased diagnosing of autism and related disorders in the 1990s to today, autism has become better known to the public. Television shows, magazine articles, newspaper stories, motion pictures, documentaries, and so forth have all helped to spread awareness about autism and its impact on individuals, families, educators, other professionals, and communities. For example, many people have seen or heard of the award-winning 1988 motion picture Rain Man, a portrayal of an adult with autism and his brother as they journeyed across the country.

A large and recent controversy regarding autism pertains to the question of potential cures for this disability. Some believe that those with autism can and should be cured. This remains highly controversial, and the ethical question of whether autism should be cured has been asked. Others—both those with autism and their advocates—have spoken out against curing autism. They believe that autism is a culture and that curing autism would be eradicating these persons and their way of life. They do not argue against helping and teaching persons with autism; however, they argue that curing autism would take away the uniqueness and future contributions of those with autism.

In the early 21st century, the autism research community was focusing on a number of areas, including, genetics, brain research, treatment and education, possible environmental contributors, and how autism develops. It is very possible that in the next 50 years the specific genes responsible for autism will be located and that therapies will be created to address these chromosomal differences both in utero and postnatally. Furthermore, continued advances in the field of brain studies may bring about treatments to change neurology. Environmental factors may be identified as contributors to autism, with appropriate responses following. Other new or existing methodologies will be identified as best practice for teaching those with autism. If an eventual cure for autism is discovered, the ethical question of whether autism should be cured will continue to be debated. Included within this discussion will be the moral imperative to treat those with this disability with dignity and respect.

Paul G. LaCava
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AYURVEDA

Ayurveda, life wisdom, is an ancient yet living discipline. Its theories and methods combine the ordinary with the extraordinary. Some regard it as more than a medical tradition; it is a comprehensive lifestyle, a way of life with choice and deliberation that reflects values and actions toward achieving optimal health in body, mind, and spirit.

Adherents of Ayurveda believe that its origins extend back at least 6,000 years. There is some inferential evidence to support this contention. Others say that a 3,000-year-old legacy is clearly verifiable. It would not be an understatement to regard Ayurveda as a world-class system of health and well-being. Health promotion and wellness are prime values.

Ayurveda, an ancient Sanskrit word (Ayus/living and Veda/revealed wisdom), derives from the traditions of the ancient Indian rishis (sages) and denotes the enlightened knowledge of all aspects of optimal, healthy, everyday living and longevity. Its adherents consider it a “fortress of wisdom.”

A factor responsible for the slow recognition of Ayurvedic wisdom in the West may be the intentional ambiguity in form and content that has characterized its prehistory, history, and development. Its practical relevance for the Westerner may also be unclear. Eastern ideas have always been clothed in fluid boundaries, and their content may have appeared amorphous, intangible, impractical, and speculative, if not fanciful, to Western thinkers. A solid emphasis on self-inquiry and self-development, perhaps with a strong introspective, private, and very personal quality, has always been central.

Among Ayurveda's primary values are the concepts of sattva and of dharma. The Sanskrit word sattva refers to the ongoing attainment of ever-greater degrees of purity, harmony, balance, and goodness in one's life. For Hindus, the Sanskrit word dharma, an equally broad notion, refers to an individual's recognition of inherent lawfulness in the universe, assuming personal responsibility, and taking charge of one's own life in the world.

In the Buddhist tradition, which emerged out of Hinduism in the sixth century BCE, dharma has come to refer to the entire body of teachings, the corpus of enlightened life wisdom, ascribed to the Buddha. This denotes the cosmic law itself and also the words that the Buddha used to express it.

In fact, one of the great luminaries of Ayurveda, Nāgārjuna (ca. second century CE), was both an Ayurvedic physician and a Buddhist priest. The breadth of his wisdom not only enriched the Ayurvedic Materia Medica in a pragmatic way with the introduction of iatrochemistry (mineral-based medicine) but advanced the scope of Buddhism with contributions having profound philosophical and psychological significance. The inestimable significance and living historicity of Nāgārjuna's contributions attest to his continuing creative Ayurvedic presence, a golden thread stretching back two millennia.

Health and Disease Concepts The concept of health and well-being (swastha) in Ayurveda grounds itself in the idea of fostering the balanced and normal functioning of the doshas—that is, restoring the prakruti to equilibrium when states of constitutional imbalance (vikruti) occur. The optimal functioning of each dosha in the body creates a homeostatic condition that is conducive to overall health and well-being. Ayurveda views health as a comprehensive state of physical, mental, and spiritual balance that includes the optimal quality, quantity, and functioning of the doshas, dhatus (tissues), srotas (channels), malas (waste products), Agni (digestive fire), and Ojas (immune system).

Disease is viewed as a state of imbalance (vyadhi) of component dimensions on all physical, mental, and spiritual levels that, when integrated, make up the entire person. Within an individual, disease takes hold when the Agni becomes impaired. Multiple factors both within and outside the person contribute to impaired Agni. Agni is the fire of conversion, digestion, and change within every aspect of an individual.

Subsequently, imbalances in the doshas produce further impairments in the functioning of the Agni, the channels, the tissues and organs, waste products, and the immune system. Terms for disease are roga and amaya. The commonly used term roga denotes that which causes pain and is derived from the Sanskrit root ruj, meaning to pain.

The word duhkha denotes suffering and usually accompanies descriptions of ill health and disease. It represents a fundamental Buddhist and highly significant Ayurvedic assumption. Man and woman's existence in the created world appears to be inextricably bound to fluctuating cycles both of pleasure and of unpleasure. The negative pole of these encompasses a broad experiential range from unpleasure, discomfort, unpleasantness, discontent, and unhappiness to pain, suffering, sorrow, and misery. Hence, the concepts of disease and duhkha reflect a disharmony in the integrity of the person as a biopsychospiritual being.

The antonym of duhkha is sukha, which translates as happiness, favorableness, or pleasantness. It is said that Charaka, the renowned Ayurvedic luminary, described disease as the condition in which “ease” is lost. The sense of this is understandable since the root kha suggests a space (similar to the notion of ether or Akasha) within the body, and su suggests a positive or favorable state, a condition of ease. The term sukha implies that bodily spaces such as the channels are in a positive or favorable condition.

[image: images]

Herbs commonly used in the practice of Ayurveda.

(Shutterstock)

The concept of health in Ayurveda also implies the condition of wholeness. This conceptualization has several connotations such as included in the term samhita, which means integrated compendium, and in the term advaita, meaning nonduality. Since the medical practice of Ayurveda, as its name implies, derives from the ancient tradition of the Vedas, a significant metaphysical dimension of the health concept is fundamental and complements its biological denotation.

The heart of the Ayurvedic concept of health contains the idea that the quality of one's consciousness should reflect wholeness, clarity, coherence, and integration. Consciousness here denotes the most intimate experience of awareness. It goes beyond a merely neurological description of alertness, orientation, and the cognitive capacity to concentrate.

The definition of disease in the Ayurvedic view suggests that any condition of impaired consciousness connotes a state of imbalance and some degree of disease, unhappiness, dysphoria, malaise, yearning, and a desire for the satisfaction of unfulfilled needs. This perspective demonstrates the intrinsic spiritual foundation of Ayurvedic thought. Although Ayurveda in theory and in practice places emphasis on the physical dimensions of man, a core spiritual underpinning, consciousness based, remains its central ballast.

Three Universal Causes of All Disease Ayurveda describes three causes that contribute to all disease: Prajna-aparadha, Kala-Parinama, and Asatmyendriyartha Samyoga.

Prajna-Aparadha Prajna-aparadha is a concept that is variously translated as the mistake of the intellect, volitional transgression, or an error in wisdom; it is the loss of the memory of oneness. This default cognitive blindness is perpetuated, in part, by coercive habit/habituation over time—for example, repeating the same stereotyped thinking and behaviors in a reflexive, automatic manner without pause, introspection, and contemplative reflection.

Man's manifestation in the material world of flesh and blood constitutes his potential for rediscovering intrinsic unity within diversity by means of efforts toward repair, restoration, and the development of ever-greater expansions of consciousness. This is the meaning of Moksha (liberation) and samadhi (enlightenment). Prajna-aparadha is the universal human condition marked by a pervasive neglect or forgetting of the aforementioned interconnectedness of the essential unity of spirit and matter. With the original state of all being considered to be one of pure consciousness, birth into the world makes us oblivious of our origins. Most are distracted by the belief that only the conventionally discernible, material aspects of experience exist and, therefore, must constitute reality in its entirety. The assumption that man is, in fact, an integral composite of matter and spirit in an enormous, almost ineffable, universe of matter and spirit is the underpinning for positing the underlying cause of this cognitive distortion.

In the Ayurvedic view, material realities are not understood as being false or even as being bad. Prajna-aparadha maintains an everyday amnesia whose consequences result in forgetting the integrated field of existence of consciousness at the heart of matter. Ordinary cognition influenced by Manas (mind) experiences life as Viparita-Bhavana—that is, with the erroneous conviction that the visible world of appearances alone is the only reality. This given condition is explained by the influence of Manas on Buddhi (the discriminating intellect).

Intrinsic to the nature of Manas is a dulling of Buddhi's clarity. The epistemological term in Sanskrit for this misinterpretation is called avidya and is roughly translated as ignorance. The delusional understanding of reality that results from this become formalized in the Sanskrit term Maya, meaning the world as ordinarily experienced is a grand illusion.

The fundamental significance of Prajna-aparadha lies in the fact that the presence of Manas tends to produce an incorrect mind-set. This is the source of the perversions of desire that repetitively seek pleasure in an almost reflexive fashion. The upshot of this is the ordinary tendency to make wrong and unwholesome choices. In this view, wrong choices are ultimately caused by the puissant influence of Prajna-aparadha on the operation of Manas. The functioning of Manas is virtually synonymous with that of desire (mara, raga, trishna, and iccha) in almost every sense.

The natural, reflexive tendency of Manas is to divert attention to extremes. These focal extremes are points near the ends of the spectrum of indulgence and renunciation. Manas is always tempted to seek opposites. In fact, the middle path is suicide for Manas. Manas desiring life avoids the middle.

What must be clearly understood, if not stressed, is that Manas, per se, is not intrinsically bad or evil. Manas can be considered man's calling card, ticket of admission, and key to unlocking entry into the manifest world as ordinarily experienced. In this sense, Manas is neutral; it functions as an instrument that provides ample access to a world that can be experienced in perceptual, sensuous, and sensual ways. It provides information and opportunities that an individual is free to process in an unlimited number of ways.

If choices and behaviors that are more wholesome (satmya) continually discipline and healthfully shape Manas, then the functioning of Buddhi, the reality intellect, will be empowered, especially in the physical body (sthula sharira). This, in turn, will foster more wholesome, safe, and reality-based psychological choices (pathya) that are conducive to health. In this way, listening to the body and addressing its needs yield health; the mind or Manas, however, may continue to perpetuate ignorance, hedonistic choice, and thus disease.

Kala-Parinama Kala-Parinama refers to the transformations produced by the passage of time. It connotes the evolution and involution of states of order and disorder. This change over time refers to the activity of the doshas. When the normal level of a dosha is increased, this elevation is potentially unhealthful for the functioning of that dosha. When a dosha is decreased, this suggests less than optimal physiological functioning. Only in the condition of excess, elevated doshas and increased doshic functioning does a tendency toward significant imbalance and disease occur. This encompasses changes that may occur in three ways: (1) over the course of the life cycle, (2) during the course of the day, and (3) during the course of the seasonal shifts of the year.

Asatmyendriyartha Samyoga The distinctly Ayurvedic concept of Asatmyendriyartha Samyoga can be translated as the unwholesome contact of the sense organs with their sense objects (vishaya). The objects of the senses ordinarily denotes perceptions both of parts (qualities) and also of complete (whole) sensory objects. This conception has typically been understood to connote sensory perception referring to the inanimate world. An important, if not even more primary, psychological extension includes the mind's intellectual conceptions of and emotional links to the animate world of uniquely significant human objects.

These object relations, as they have been called in psychodynamic psychology, are sexual in the widest sense since human desire by definition instinctively seeks an object for pleasurable satisfaction. In this sense, sexual denotes attraction whose goal is attachment with reproducing this linking experience and even more novel experiences as an inextricable motivating force. The mind (Manas), therefore, is sexual by nature; hence, an important value resides in purifying sexuality and in refining the mind. Relations (samyoga) to other humans, moreover, constitute overriding psychodynamic meaningfulness.

They influence all aspects of the self's relationship to itself and to everything else. Love, hate, envy, greed, and jealousy, for example, are forged in this way. The functioning of the sense organs has great significance since it is the central nexus (yoga, yukti) between the individual and the outside world. The five sense organs—ears, skin, eyes, tongue, and nose—are called the jnanendriyas, the organs that ingest the objects of sensory perception, the sense objects.

When the contact of a sense organ and its object is proper or wholesome (satmya), the subtle half of the corresponding primary great Element grasped at that contact point is absorbed. These quanta of energy, the sukshma Tanmatras, then go on to feed the more immaterial sheaths (koshas), just as food and water feed the physical sheath of the body with the primary Elements.

The sense organs, therefore, are the physical vehicles through which the mind (Manas) and the discriminating intellect (Buddhi), in fact, effect the absorption of the Tanmatras, the subtle Essences, from experience of the outside world into the internal energetic dimensions of the individual. This energetic feeding not only replenishes the individual's own store of Tanmatras. The subsequently enhanced Tanmatras then go on to produce further vitalization of the body's own primary Elements, which, in turn, continue to nourish and replenish the bodily doshas, dhatus (tissues), and so forth.

Frank John Ninivaggi
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BACK PAIN

Back pain plagues millions of Americans in one way or another, and, given the spine's complex structure, it's no wonder. Back pain can be caused by an injury, such as a sprain, strain, or spasm in a muscle or ligament. Too much strain or compression on the spine can lead to a ruptured or bulging disk, another common type of back pain. Arthritis, osteoporosis, and other degenerative conditions can also lead to lower back pain. Injuries to the back can occur in the upper, middle, or lower back, although back pain is most often experienced in the lower back. In fact, lower back pain affects some four out of five adults at least once during their lifetime. Back injury is the second most common neurological condition in the United States after headaches. Americans now spend some $50 billion each year on back treatments (National Institute of Neurological Disorders and Stroke, 2003). Fortunately, lower back injuries do improve in most cases, and only a few may take longer to heal or lead to more serious problems.

The human back is an intricate design of bones, muscles, and other tissues that stretches from the lower trunk to the upper neck. The center or spinal column plays many roles, including supporting the upper body's weight, covering the spinal cord, and acting as a conduit for the nervous system by carrying signals that control body movements and telegraph sensations. The spine includes more than 30 bones or vertebrae, and each has a round hole that creates the channel surrounding the spinal cord. The spinal cord begins at the base of the brain and reaches down to the bottom of the rib cage. The spaces between the vertebrae are separated by round, spongy pads of cartilage called disks. These provide a cushion for the bones as the body moves. Connecting pieces known as ligaments and tendons are attached the muscles of the spinal column and act to hold individual vertebra in place. The spine is divided into four regions: the cervical or neck vertebrae called the C1 to C7; the upper back vertebrae labeled the T1 to T12; the five lumbar vertebrae, also known as the lower back and labeled L1 to L5; and the sacrum, the bones at the base of the spine. Most back pain originates in lumbar region. Back pain may be caused by many different things, including injury when lifting something too heavy. Often when lifting is done by someone who does not have regular physical exercise, their muscles have lost tone and offer less protection to the spine as it twists and turns. Unfortunately, although the spine has great flexibility and range of movement, that movement creates many opportunities for injury. Many people experience damage to one or more of their disks.

Back pain becomes more common with normal aging because spinal disks dry out, shrink, and weaken over time. Chronic conditions such as fibromyalgia and arthritis are often accompanied by back pain and stiffness. Osteoporosis, a condition when bones have become thin and weak, can lead to compressed vertebrae as the person's posture becomes stooped over or hunched. However, osteoporosis is not painful to the back unless a bone fractures. A condition called sciatica, a severe pain that runs the length of the sciatic nerve, from the hip to the heel and down the leg, is estimated to affect some 10 percent of people with back pain. Back pain may be caused by a more serious medical problem such as cancer.

The duration of back pain depends on its cause. For example, back pain triggered by overexertion will improve gradually over several days or weeks. Back pain caused by a ruptured disk may require surgery if the pain fails to respond to other forms of treatment. While sudden back pain can seem very serious at first, most injuries will respond to over-the-counter medicines or prescription analgesics and a day of bed rest. However, doctors recommend against prolonged bed rest, which they believe can lead to loss of muscle and may make the situation worse. The use of hot or cold compresses has been shown in many cases to be effective in easing pain and inflammation. Cold packs or compresses should be applied as soon as possible following a back injury several times a day for two to three days. This should be followed by heat applied for brief intervals to help relax muscles and increase blood flow. Warm baths may also help relax the injured muscles. Of course, if there is no improvement in pain or inflammation after 72 hours of self-care, the injured person should contact his or her primary care physician.
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National Institute of Arthritis and Musculoskeletal and Skin Diseases graphic of side view of spine.

(National Institutes of Health)

Exercise is believed to be the best way to improve recovery and also to prevent initial back injuries. Abdominal muscle strength is very important, and a routine of abdominal strengthening exercises is the best way to avoid problems before they start. Physical therapy, a medically approved form of exercise, involves strengthening as well as lifting under the direction of a trained therapist to avoid further injury and to heal some back injuries. Specific exercises designed to increase flexibility and strength, along with hydrotherapy or massage, may be included in the physical therapy program.

In cases of serious back injury, there are several options for surgery that can be performed in the doctor's office; others may require hospitalization. Invasive back surgery is a serious operation and is not always successful; it is recommended only in cases when other methods of treatment have failed. Types of back surgery include a discectomy, during which the surgeon removes a small piece of the spinal canal roof to relieve pressure on the nerve caused by a bone spur, bulging disk, or other injury. A foraminotomy is an operation designed to enlarge the hole of the spinal canal and relieve nerve pressure. Intradiscal electrothermal therapy utilizes thermal heat to reduce pain caused by a cracked or bulging disk. A special needle is inserted into the disk. The needle is heated, and the heat is used to seal the disk wall. This can, in some cases, reduce irritation of the spinal nerve.

Nucleoplasty is a treatment using radio frequency energy and a needle, which is guided through X-ray images. Once inserted into the disk, the needle creates a channel or space to allow disk material to be removed. Radio frequency lesioning is another type of surgery that uses electrical impulses to reduce or destroy nerve pain. The effects of this procedure can last up to one year. Spinal fusion is among the most serious of the surgical treatments. This involves removing disks between two or more vertebrae. The surgeon then fuses the vertebrae together with bone grafts or different types of devices. This method often means the patient loses flexibility in the spine. There is also a long recovery from this type of surgery as the grafts grow together. Spinal laminectomy or spinal decompression, another serious procedure, requires the removal of the lamina on both sides of the spine. The procedure allows the surgeon to increase the dimension of the spinal canal, which can relieve pressure and ease back pain.

When faced with back pain, more Americans are turning to alternative methods, including acupuncture, biofeedback, yoga, and hypnosis. Statistics show that 4 in 10 adults and 1 in 9 children have tried some form of complementary and alternative medicine (Buch & Browning-Blas, 2010). Acupuncture uses the body's energy to heal the injury or pain. The energy is released following the insertion of needles along precise points throughout the body.

Biofeedback is another alternative method of treatment that can be combined with traditional back treatments. Using relaxation techniques, patients are taught to work to change their response to pain and gain control over muscle tension and heart rate. Results from a study funded by the National Center for Complementary and Alternative Medicine found that individuals who practiced yoga were able to improve their pain, disability, and depression associated with long-term or chronic back pain (Williams et al., 2009). Massage is also thought to be preventive medicine for back pain by keeping soft tissue relaxed and improving blood flow, which can then help reduce muscle stress and strain. Researchers in a pilot study on the use of hypnosis in treating back pain reported a substantial reduction in pain intensity and pain interference. They concluded there was a need for more research to assess the long-term possibilities of back pain improvement from hypnosis treatment (Tan, 2010).

Scientists continue to search for different ways to effectively treat back pain. The National Institute of Neurological Disorders and Stroke (NINDS), part of the National Institutes of Health (NIH) and the U.S. Department of Health and Human Services, is a national resource for federal funding for research on nervous system disorders. The NIH supports pain research through the NINDS as well as through other institutes, including the National Center for Complementary and Alternative Medicine, the National Institute of Arthritis and Musculoskeletal and Skin Diseases, and the National Cancer Institute. Other federal organizations that offer research on low back pain include the Department of Veterans Affairs and the Centers for Disease Control and Prevention.

Research being funded includes a study by scientists using different drugs to treat chronic back pain lasting at least six months. Researchers are also comparing different treatment for the care of acute low back pain, including medical intervention versus acupuncture or massage therapy. The government-funded studies measure symptom relief, improvement of function, and changes in health-related quality of life among back patients.

Other researchers are studying the effects of low-dose radiation as a way to reduce scarring around the spinal cord and improve the outcome for back surgery patients. There is also research measuring the effects of spinal disk replacement surgery for patients with degenerative disk disease. Additionally, NIH-funded research at the Consortial Center for Chiropractic Research is working to encourage collaboration between conventional and chiropractic approaches to back pain and its treatment.

Since surgery is considered a serious, last resort in the treatment of back pain, many herbs and supplements are used for back pain management, but few have been scientifically studied. Before taking any supplements, an individual with back pain should consult with his or her primary care physician, since some supplements can interact with prescription medications and create problems or unintended consequences. Herbs that have been used but not scientifically studied for treatment of back pain include boswellia, capsaicin creams from cayenne pepper, devil's claw, kava, turmeric, valerian, and willow. Vitamin or mineral supplements used but lacking scientific study include calcium and magnesium.

Prevention remains an important ingredient in dealing with back pain. Lifestyle habits that can prevent back pain and injury include regular exercise; stretching before and after exercise; sleeping on one's side or on one's back with a pillow under the knees; stopping smoking; having good posture; using ergonomically designed furniture and tools; and choosing and wearing comfortable, supportive shoes that can cushion the weight load on the spine during standing and walking. It is also important to lift heavy objects safely. That means lifting from a squatting position, using the hips and legs to do the heavy work and not lifting with the back muscles. Safe lifting also requires getting close to the object to be lifted, placing feet shoulder-width apart, and tightening stomach muscles while lifting.

Another factor that can contribute to back pain is anxiety and emotional stress. Over time, emotional stress can contribute to back muscle spasms. The use of anxiety-reducing techniques such as yoga, meditation, and Reiki continue to grow in popularity among Americans and back pain sufferers around the world. According to recent research from London, there are growing numbers of individuals suffering from back pain injury across the United Kingdom (Harms, 2010). The United States and the United Kingdom are not the only countries seeing an increase in back pain. The World Health Organization (WHO) recognized lower back pain as a major cause of disability around the world and initiated an international effort to develop a comprehensive approach to low back pain treatment. A 1994 WHO symposium on back pain back brought together specialists from Japan, Brazil, Indonesia, Russia, and the United States. In 2003 the WHO issued a bulletin (Ehrlich, 2003) addressing its findings on the causes, treatment, and recommendations for dealing with back pain and continues to view back pain as a global issue.
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BACTERIA

Bacteria are small, free-living, single-cell organisms without a true nucleus and bounded by a rigid cell wall composed of protein and carbohydrate components. These organisms reproduce asexually by binary fission (splitting). As a group they are among the most numerous and diverse organisms in the world. In fact, the average human body is made up of trillions of cells and houses nearly 10 times that number of bacterial cells. Individual bacteria, however, are only visible with the aid of the microscope. Bacteria are distinguished from other single-cell organisms such as yeasts, molds, and protozoa by the lack of an organized nucleus as well as by more subtle biochemical properties.

Researchers are looking at the interaction between the human immune system and the legion of bacteria on the skin in hopes of understanding what triggers many diseases and why allergic disorders such as eczema, hay fever, and asthma have dramatically increased over the past few decades. The $173 million Human Microbiome Project (HMP) is led by a dermatologist at the Center for Cancer Research at the National Cancer Institute and a geneticist at the National Institutes of Health. To increase their understanding, scientists are closely monitoring the microbial communities found on half a dozen body sites, including the gut, mouth, and skin. Up until now, only the hardiest and most numerous bacterial species were studied in the laboratory. However, recent discoveries and improvements in the study of DNA sequencing have improved the technology needed by the HMP.

The study of the unseen world of these organisms was first revealed through the use of the microscope, invented in the early 1600s. These early microscopes were simply single lenses of high curvature, such as small spherical glass beads of very short focal length. The best of these microscopes had a magnification of about 200 times.

The acknowledged pioneer in both microscope construction and careful observation was the Delft cloth merchant Anthony van Leeuwenhoek. Leeuwenhoek produced a series of landmark communications to the Royal Society of London that extended from 1673 until his death in 1723. Leeuwenhoek described what appeared to be little animals (“animalcules”) in many seemingly pure substances, from melted snow and vinegar to extracts of spices from the Far East.

These are the first reports on the organisms we now take to be the subject of the field of microbiology. Not only did Leeuwenhoek note that these little animals had regular structures, which he arranged in a simple classification scheme, but he also reported that some were motile (able to move themselves) and that they seemed to increase in number, that is, to grow and multiply over time.

Although many objects that Leeuwenhoek described are now recognized as amoeba, paramecia, diatoms, and small multicellular organisms such as rotifers, some of the smallest objects appear to have been true bacteria. Leeuwenhoek's classification scheme is the distant precursor of the one in use today. He described four types of these tiny organisms based on shape and size: round cocci, rod-shaped bacteria (two sizes), and helical spirillia.

In 1773 Otto Friedrich Müller (1730–1784) published a treatise on “infusoria,” the name for the collection of organisms that were found in various teas and other water extracts of plant and animal materials. Müller, using the improved microscopes of the 18th century, including the compound microscope with multiple lenses, recognized two main groups of infusoria—Monas and Vibrio—which contain bacterial forms.

Müller's scheme was used in the late 18th century and was extended in 1838 with the famous study by Carl Gustave von Ehrenberg (1795–1876), who published Die Infusionthierchen als vollkemmene Organismen, a large folio atlas with extensive hand-colored, engraved plates. Ehrenberg, like his predecessors, did not make a distinction between protozoa and bacteria. They were all classified as infusoria, and all were believed to have tiny stomachs and other parts analogous to those of larger animals. His classification scheme was detailed, complex, and extensive. Of relevant interest are his descriptions of the family Vibrionia, which was comprised of five genera: Bacterium, Vibrio, Spirochaeta, Spirillum, and Spirodiscus. Despite Ehrenberg's detailed descriptions, we cannot unequivocally identify many of his organisms with current microbial classifications.

Throughout the 19th century, the classification of microorganisms evolved and developed, but all attempts were limited by the fact that they were superficially descriptive, not physiologic, morphologic but without the aid of chemical stains, and mixtures rather than homogeneous samples of the organisms.

As soon as bacterial culture became routine, following the work of the 19th-century bacteriologists, it was noted that growth requirements and culture conditions were properties that were useful in characterizing the various bacterial types. These physiological studies paralleled the study of metabolism in both plants and animals and showed that bacteria were similar in many ways to higher forms of life.

Although bacteria share basic metabolic pathways with all other organisms, they are in general much more adaptable and exhibit a great diversity of special physiological and metabolic processes. As free-living, single-cell organisms, functional and biochemical specialization that is a hallmark of multicellular organisms is not usually available to them as a survival strategy.

The relationship of bacteria to disease, fermentation, and putrefaction was elucidated toward the end of the 19th century initially through the work of Louis Pasteur, Robert Koch, and their colleagues. So-called germ theories of disease provided an explanation for the specificity of various diseases while also explaining mechanisms of contagion, pathogenesis as a result of bacterial toxins, and, subsequently, immunity to infectious diseases.

Bacteria living in diverse environments have many special structures, chemicals, and metabolic pathways to exploit their particular ecological niches. Thus, the membrane lipids of bacteria living at low temperatures differ significantly from those of bacteria adapted to warm temperatures. The differing lipid compositions allow maintenance of membrane fluidity at different temperatures. The adaptive utilization of a wide variety of carbon compounds for energy, the presence or absence of the requirement for oxygen for energy production, and the production of secondary metabolites that are toxic to environmental competitors are all examples of this biological diversity. This diversity of bacterial metabolism has been exploited for many useful purposes, including such age-old processes as production of vinegar by Acetobacter and such recent discoveries as antibiotic production from Streptomyces.

Many bacteria have evolved special, mutually beneficial relationships with other organisms. The bacteria that inhabit the intestines of animals are supported by the food that the animal eats, but at the same time, the bacteria produce certain essential nutrients as by-products, which are absorbed by the animal host. One such example is the vitamin biotin. The intestinal bacteria Escherichia coli produces all the biotin needed by humans. In the case of certain animals that subsist on a diet of grass, such as cattle, special bacteria in their stomachs can digest cellulose to produce sugars, which are absorbed by the cattle as their main source of nutrition. These animals, called ruminants, are absolutely dependent on being colonized by these cellulose-digesting bacteria. A similar situation exists in some plants (legumes) that harbor bacteria in small root nodules. These bacteria are able to absorb atmospheric nitrogen and convert it (by a process called nitrogen fixation) into ammonia and related compounds, the most important of which are the amino acids. These amino acids are then provided to the plant for protein synthesis and growth. The process of nitrogen fixation is crucial to the existence of life on earth. An extreme case of this type of mutual benefit is represented by the subcellular organelles called mitochondria, which exist in most eucaryotic cells. There is strong evidence that mitochondria evolved from bacteria that long ago invaded the cytoplasm of some cells, became a useful source of oxidative energy production for the cell, and along the way lost the ability to live independently.
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A physician and founder of bacteriology, Robert Koch was the first to prove that specific microorganisms caused specific diseases.

(National Library of Medicine)

One type of growth process distinguishes bacteria from many higher organisms: the ability, when placed in unfavorable environments, to develop into a dormant state known as a spore form. Spores are living cells that are metabolically quiescent, surrounded by a durable wall, and relatively dehydrated in comparison with normal cells. Under normal growth conditions, spores germinate to produce normal vegetatively growing bacteria again. The spore forms of bacteria are highly resistant to drying, to temperature (they are not killed by boiling water temperature but require high-pressure steam above 120 degrees Celsius to be killed), and to ultraviolet light. Sporulation is a survival strategy that is common to bacteria that live in diverse environments and is less common in bacteria that inhabit more constant ecological niches, such as the mammalian intestine, for example.

The widespread presence of bacteria and their adaptability to many ecological niches provide them with the ability to move about in nature with speed and efficiency. Humans perceive such survival strategies as contagion and the basis for epidemic disease. Bacteria can often be spread by simple physical contact, which transfers a few organisms to a new location. Often, however, water or air currents serve to carry bacteria to new environments. Some bacteria have evolved to be carried by other organisms (called vectors) such as insects or other animals. One important example is the transmission of human plague bacteria by the bite of the rat flea.

Although bacteria do not have a membrane-bounded organelle, the nucleus in which the genetic apparatus of the cell resides, their genetic organization is similar to that of all other cellular life. Genes are encoded in DNA, and the genetic code of bacteria is identical to that of higher organisms (with a few interesting variations in the evolutionarily ancient Archea). Most bacteria reproduce by binary fission so they form clonal populations, all descended from a founder organism. However, some bacteria have evolved mechanisms for mating and genetic exchange as a way to increase genetic diversity and, presumably, evolutionary fitness. So-called bacterial sex has been a very useful tool for analysis of genetic mechanisms at the molecular level.

William C. Summers

References

Dubos, René J., with an addendum by C. F. Robinow. The Bacterial Cell in Its Relation to Problems of Virulence, Immunity and Chemotherapy. Cambridge, MA: Harvard University Press, 1955.

Dyer, Betsey Dexter. A Field Guide to the Bacteria. Ithaca, NY: Cornell University Press, 2003.

Hughes, Virginia. “Our Body the Ecosystem: Even a Healthy Human Body Is Teeming with Bacteria. Studying the Subtle Interplay between Man and Microbe Could Help Doctors Understand Diseases That Affect Millions.” Popular Science (March 2011): 54.

Ingraham, John L. March of the Microbes: Sighting the Unseen. Cambridge, MA: Belknap Press of Harvard University Press, 2010.

Maczulak, Anne Elizabeth. Allies and Enemies: How the World Depends on Bacteria. Upper Saddle River, NJ: FT Press, 2011.

Tomes, Nancy. The Gospel of Germs: Men, Women, and the Microbe in American Life. Cambridge, MA: Harvard University Press, 1999.

BARIATRIC SURGERY

Bariatric surgery, also called obesity surgery, is the last resort for severely obese people who have tried weight loss and exercise programs and have repeatedly failed. The different procedures include gastric-bypass surgery, the lap band procedure, vertical banded gastroplasty, and jejuoileal bypass. The theory behind all types of obesity surgery is simple: if the volume the stomach holds can be reduced, bypassed, or shortened, people will not be able to consume or, in some cases, absorb as many calories. Obesity surgery typically reduces the volume of food the stomach can hold from about four cups to about a half a cup. But these procedures are not a magic solution. There is a long-term failure rate of up to 50 percent, additional surgery is necessary in some cases, and many patients face daily complications such as intolerance to foods high in fats, lactose intolerance, vomiting, diarrhea, and intestinal discomfort.

Celebrities who have had bariatric surgery include Al Roker, Sharon Osbourne, Roseanne Barr, professional soccer player Diego Maradona, and singer Carnie Wilson. The singer had her surgery in 1999 but, like may others, has gained back a significant amount of her initial weight loss. According to Daniel Jones, doctor of the bariatric program at Beth Israel Deaconess Medical Center in Boston, at least 5 percent of surgery patients regain the weight they initially lost after surgery. Within the first two years, most patients who have the procedures can expect to lose up to 80 percent of their excess weight. Unfortunately, for many the factors that caused the initial overweight remain after the surgery. Counseling and other forms of psychological support are often needed.

Gastric-bypass surgery, developed in the 1960s, is a procedure in which surgeons sew the stomach shut to a fraction of its original size, then reattach that portion directly to the small intestine, limiting room for food and time for absorption. Patients must be carefully screened physically and psychologically for the operation, which is suggested only for people with 100 or more pounds to lose, and always as a last resort. The operation can be risky; stomach perforations, infection, allergic reaction to anesthesia, excessive bleeding or blood clots in the lungs, and heart attacks are among the serious, and sometimes fatal, complications. And because the surgery can affect absorption in the intestine, all gastric-bypass patients must take vitamins for the rest of their lives.

After the procedure, patients need to follow a lifelong diet, exercise, and behavior modification program, keeping in mind how important their food choices are now that they can literally fill up on a single piece of bread. Once patients return to eating solid food, poor choices leave them without necessary nutrients and can even make them physically ill. Foods to avoid include carbonated beverages, popcorn, nuts, fried foods, red meat, and sugar—meaning no pie, cookies, or cake. Still, some surgery patients experience a 10- to 20-pound weight gain once the new stomach stretches a bit, while others who do not adopt the necessary lifestyle and dietary changes find themselves returning to their preoperation weight.

The American Society for Metabolic and Bariatric Surgery (ASMBS) reports more than 15 million Americans are morbidly obese, and in 2009 an estimated 220,000 people had some form of bariatric surgery. Recent statistics released by the Bariatric Outcomes Longitudinal Database indicated that bariatric surgery, while invasive and risky, is becoming safer. Current figures show that 5 patients in 1,000 die from gastric-bypass surgery.

On the other hand, complications from obesity, such as diabetes, high blood pressure, and arthritis, cost consumers millions of dollars in related health care costs each year. Still, many health insurance companies do not cover the cost of the operation, which can range from $20,000 to $25,000. Figures from the National Institutes of Health say that almost 90 percent of dieters who use other methods regain the weight they lost within five years. But a 1995 study cited by the Gainesville, Florida–based chapter of the ASMBS reported that 14 years after the surgery, most bypass patients have managed to keep off more than 50 percent of their original weight loss, over 100 pounds in most cases.

The success rate for the surgery may be one reason the number of gastric-bypass operations performed in the past several years has jumped by as much as 25 percent. But this increased popularity can also be attributed to publicized surgeries such as the operation on Carnie Wilson, daughter of the Beach Boys’ Brian Wilson and a member of the singing group Wilson Phillips. Wilson was morbidly obese and, after trying and failing at all sorts of diets, she dropped 150 pounds and almost 20 dress sizes following gastric-bypass surgery in August 1999. She even had the procedure broadcast live on the Internet as a way to educate people about the reality of morbid obesity. Although Wilson has gained and lost large amounts of weight since the operation, she continues to educate others about the realities of weight loss surgery.

The less invasive lap band procedure (short for laparoscopic adjustable gastric band), approved in June 2001 by the U.S. Food and Drug Administration, is intended for people with smaller weight loss requirements and involves the surgeon wrapping a band around the top part of the stomach to restrict how much food it can hold. The procedure is cheaper and faster than gastric-bypass surgery and requires a shorter hospital stay. Lap band surgery takes less than an hour and requires an overnight stay, compared to the more extensive bypass surgery that lasts two to three hours and requires a three-day hospital recuperation. The adjustable silicon band with a balloon at the end that is used in the lap band procedure can be adjusted or even removed if the patient experiences serious side effects—a reversal not possible with the gastric-bypass procedure.

Other obesity surgery procedures include vertical banded gastroplasty, where an artificial pouch is created using staples in a different section of the stomach. Plastic mesh is sutured into part of the pouch to prevent it from dilating. In this surgery, like the gastric-bypass operation, the food enters the small intestine farther along than it would enter normally, reducing the time available for absorption of nutrients and calories. Jejuoileal bypass involves shortening the small intestine. This procedure has a high occurrence of serious complications, such as chronic diarrhea and liver disease, and is thought to be the least effective of any of the procedures. It is rarely performed now and has been replaced by safer procedures.

Following obesity surgery, most patients are restricted to a liquid diet for up to three weeks. Patients then graduate to a diet of puréed food for about a month or two until they can tolerate solid food. High-fat food is especially hard to digest and causes diarrhea. Patients also must be careful not to eat too quickly or to ingest too much food or they can experience nausea, vomiting, and intestinal dumping, when undigested food is shunted too quickly into the small intestine, causing pain, diarrhea, and dizziness.

Meanwhile, researchers continue to study the complex system of brain and body chemicals that govern weight and appetite. Exciting new studies on the growth hormone ghrelin have some scientists suggesting that an effective weight loss drug is closer than ever before. The development and use of obesity drugs came under close scrutiny in 1997, when the FDA ordered the withdrawal of the drug combination fen-phen when it was discovered to have dangerous effects on the heart. Still, doctors say it may be a long time before obesity surgery becomes obsolete, and at this time it remains the best option for some patients who have tried everything else and failed.
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BASAL METABOLISM

The secret to weight loss or to maintaining a healthy weight is calories in versus calories expended. Another key part of this equation is what is known as basal metabolism. For healthy adults, caloric needs equal calories for basal metabolism function plus calories burned in food processing plus calories used in physical activity. Basal metabolism is the number of calories burned by your body in carrying out basic functions while at rest such as breathing, circulating blood, adjusting hormone levels, growing, and repairing cells.

If the number of calories taken in goes above the number of calories needed, then an individual will gain weight. An individual's basal metabolism and the number of calories he or she uses each day depends on several factors, including body size, amount of muscle and fat, and sex (men usually have less body fat and more muscle and for that reason burn more calories while at rest). Another factor affecting basal metabolic rate is age. As people age, their amount of muscle decreases and fat increases and the body slows down its calorie consumption. The basal metabolic rate accounts for up to 75 percent of the calories burned each day (Mayo Clinic, 2009).

Metabolism is a constant process and is controlled by a series of chemical reactions. It can be influenced by temperature and has been shown to increase slightly in cold climates. More calories are burned if it is cold enough to cause shivering, which involves involuntary contraction and relaxation of muscles. A person's basal metabolism is somewhat inherited and can also be affected by certain diseases or metabolic disorders. Some medical conditions slow metabolism, such as Cushing's syndrome, polycystic ovary syndrome, Type 1 and Type 2 diabetes, and hyperthyroidism.

These metabolic disorders cause abnormal chemical reactions in the body's cells and usually involve enzymes or hormones and how they function. When the metabolism is blocked or ineffective, it leads to a toxic buildup of substances or a deficiency of those same substances, such as in the case of insulin with diabetes. While individuals do not have total control over the speed of their metabolism, they can burn more calories through physical activity such as aerobic exercise and strength training.
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BASIC FOUR (FOODS)

Nutrition and our understanding of it have changed quite a bit over the decades. Nowhere is that more obvious than in the government's restructuring and rewriting of the food groups. The Basic Four food guide was produced in 1956 by the U.S. Department of Agriculture (USDA) as a tool to educate the public on nutritional matters. The difficult part of the government's task was working with food growers and producers to support the sale of those agricultural products. This led some critics to question whether dietary guidelines such as the Basic Four were designed for optimum health or to sell more food. To answer that question, it is necessary to go back to the early days of the USDA.
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Food for Fitness: A Daily Food Guide, 1956.

(U.S. Department of Agriculture)

The USDA published its first dietary recommendations as early as 1894. At that time, the study of vitamins and minerals was in its infancy and little was known about how to prevent nutritional diseases such as scurvy and beriberi. It was during these early days that W. O. Atwater, the original director of the Office of Experiment Stations in the USDA published the Farmers’ Bulletin. In it, Atwater made the connecting between dietary intake and health. At this point, the government was still a long way from creating the Basic Four.

In 1916 the USDA released Food for Young Children, a guide that divided foods into five groups: milk and meat, cereals, vegetables and fruits, fats and fatty foods, and sugars and sugary foods. This work was updated several times into the 1920s, adding suggested amounts of food to purchase each week for the average U.S. household.

During the Great Depression, the USDA revised those plans into 12 major food groups and suggested which food groups to buy and use each week to meet basic health needs. President Franklin Roosevelt brought increased attention to the government's focus on nutrition in 1941 with his National Nutrition Conference for Defense. Out of his efforts came the first Recommended Dietary Allowances (RDAs) issued by the government. Included in the RDAs was a concept called the Basic Seven food guide, which was designed to help Americans cope with rationing during World War II.

It was not until 1956 that the Basic Four food guide was released with its four recommended groups of milk, meat, fruits and vegetables, and grains. The Basic Four would become the government's chief education tool for the next two decades. With its slogan of “Eat every day the four, four, two, two way,” the Basic Four diet called for two cups or more daily from the milk group, two or more two-ounce servings each day from the meat group, four or more daily servings from the grains group, and four or more servings each day from the vegetable and fruit group (Storm, 1991). The government focus at this point was still on getting enough nutrients to Americans, an influence left over from the Depression and rationing of the war years.

It was in the 1970s that the government's message shifted from suggesting that Americans get enough to eat and began to consider that people were now getting too much to eat. In 1977, the Dietary Goals for the United States was released by the Senate Select Committee on Nutrition and Human Needs. The goals were meant to deal with the growing problem of chronic diseases caused by the United States’ emerging obesity epidemic and its love affair with fat, cholesterol, sodium, and sugar.

This guide modified the Basic Four and added a new, fifth food group of fats, sweets, and alcoholic beverages. Just two years later, the Department of Health, Education and Welfare (now the Department of Health and Human Services) released a study that showed a strong link between nutrition and health. Those findings, published as Healthy People: The Surgeon General's Report on Health Promotion and Disease Prevention, made the case that excess fat, cholesterol, sodium, and sugar were factors in the country's growing disease rates. While this news was greeted with skepticism by the beef and dairy food industries, it led to the release of the first edition of the Dietary Guidelines for Americans in 1980. This time the government suggested numbers of servings from five of the six major food groups and called for reduced consumption of the sixth group—the fats, oils and sweets.

Since 1980 the Dietary Guidelines for Americans have been reissued every five years by the USDA as part of its consumer education program that also includes the food pyramid known as MyPyramid. The USDA and the Department of Health and Human Services released the 2010 Dietary Guidelines for Americans with an even stronger focus on portion sizes and the message of cutting back on overall intake of sodium and saturated and trans fats while increasing daily consumption of fruits, vegetables, and other high-fiber foods.

Another organization with its own take on the Basic Four food groups is the Physician's Committee for Responsible Medicine (PCRM), which unveiled its proposal in 1991. The PCRM plan, called the New Four Food Groups, emphasizes a plant-based, high-fiber diet. Its four groups are grains, legumes, vegetables, and fruits and leaves out any mention of meat and dairy products. At the time of its release, the PCRM called on Americans to abandon the USDA Basic Four and adopt its nutritional advice. Only time can tell what dietary guidelines will contain in the coming decades, as new technology and research reveal more about the makeup of a well-balanced diet. One thing, however, is for certain: the Basic Four has been replaced. Now, as Americans become more health and fitness conscious than at any other time in history, individuals can look to the government for nutrition information, keeping in mind the importance of weighing that information against the interests of the food producers.

Sharon Zoumbaris
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BIOFEEDBACK

Biofeedback, developed in the 1960s, uses devices to amplify and provide feedback to an individual about the body's physiological processes. An individual undergoing biofeedback training is guided through a series of relaxation, breathing, or visualization techniques while receiving visual or auditory feedback from biofeedback devices to gain conscious awareness of and control over typically unconscious autonomic physiological states.

Biofeedback devices are used to monitor physiologic processes, including body temperature (using a thermistor or feedback thermometer), muscle tension (electromyography), blood pressure, heart rate or peripheral blood flow (photoplethysmograph), blood gases (capnometer), breathing patterns (pneumograph), and perspiration (electrodermograph or galvanic skin response). Neurofeedback provides information about brain waves through the use of electroencephalograph and neural activity using hemoencephalography.

Biodots (also known as stress dots) are made of heat-sensitive self-adhesive material that is attached to the skin. Biodots, which change color in response to changes in surface skin temperature, are used as a type of biofeedback to help control stress. Mood rings (which emerged in the 1970s) were a precursor of biodots.

Mind-body medicine is a holistic approach to healing based on interactions between the brain, mind, body, and behavior focusing on the ways spiritual, emotional, mental, and behavioral factors can influence physical health. Biofeedback is one of several mind-body techniques used to teach people how to decrease their level of stress or muscular tension, change breathing patterns, or modify their emotional state. Other mind-body therapies include relaxation training, cognitive-behavioral therapy, hypnosis, visual imagery, yoga, tai chi, qigong, and meditation.

Research has shown that learning to consciously control autonomic processes using mind-body techniques can sometimes decrease the severity of physical issues such as asthma, hypertension, and various stress-related disorders (Astin, Shapiro, Eisenberg, & Forys, 2003 Biofeedback has been used to treat pain disorders such as headache, migraines, fibromyalgia, back pain, and chronic pain and to alleviate symptoms associated with cancer and chemotherapy (e.g., Sherman, 2004).
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An individual is connected to monitors during a biofeedback therapy session at the Rehabilitation Institute of Chicago on January 31, 2008.

(AP/Wide World Photos)

In addition to treating issues primarily regarded as physical, biofeedback has demonstrated efficacy in treating some cases of attention deficit hyperactivity disorder (Friel, 2007), substance abuse disorders (e.g., Scott, Kaiser, Othmer, & Sideroff, 2005), and some types of anxiety (Reed & Saslow, 1980). More research is needed to establish the effectiveness of biofeedback treatment for eating disorders (Pop-Jordanova, 2000) and test anxiety (Reed & Saslow, 1980).

Gretchen M. Reevy
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BIPOLAR DISORDER

Bipolar disorder is sometimes known popularly as manic depression. It has been identified historically as one of many mood disorders. More recently the data suggest that it may be one of the forms of mental illness that is diagnostically more precisely defined as related to borderline personality syndrome with potential psychotic components. The symptoms of bipolar disorder are alternating patterns of mania and depression.

Mania is a form of hyperactivity, grandiosity, and schizoform euphoria that dissociates the patient from reality. It prompts such behavior as situation-inappropriate or uncharacteristic shopping sprees, megalomania, and obsessive collecting or hoarding. Frequently such patients have decreased sleep needs, racing thoughts, rapid speech, unlimited energy, and substantially increased sociability.


Bipolar Disorder Affects Many

Formerly known as manic depression, bipolar disorder includes a manic phase characterized by symptoms of euphoria, irritability, rapid thinking and speech, risky behavior, and sleeplessness. The other side of the illness is the depression, which may include irritability, excessive fatigue, slowed thinking, insomnia, sadness and lack of interest in life, and thoughts of suicide. The disorder affects millions of Americans. Award-winning actress Catherine Zeta-Jones publicly acknowledged in 2011 that she is undergoing treatment for bipolar II, a less severe type of the disorder.

The understanding of a difference between clinical depression and the combination of mania and depression or bipolar developed in the 1950s thanks to psychiatrist Karl Leonhard. Finally, in 1980 the term bipolar disease replaced manic-depressive disorder as a diagnostic term in the Diagnostic and Statistical Manual of the American Psychiatric Association. It was also in the 1980s that researchers realized there was a difference in adult and juvenile bipolar disorder.

A prominent authority in the field of bipolar disease is Kay Redfield Jamison, a psychologist who is professor of psychiatry at the Johns Hopkins University School of Medicine. Jamison has bipolar disorder herself and has written much on the subject, both for professionals and for the general public, including An Unquiet Mind: A Memoir of Moods and Madness (Knopf, 1995).

—Sharon Zoumbaris



Depression is a state of flattened affect or feeling in which the patient loses all resilience of mood, motivation, ability to carry on normal work, and to attend to schedules. Such patients normally lack social responsiveness and have no capacity for feeling mad, sad, glad, or scared. The depression is characterized by an inability to make decisions or concentrate, lack of self-confidence, feelings of emptiness, repressed libido, inadequate appetite, and loss of any sense of usefulness. Patients with depression tend to feel helpless and hopeless. This type of depression should not be confused with abject grief, in which the affect remains to some extent resilient, retaining some ability to be sad, mad, glad, or scared. Depressed patients may lose weight, draw religious ideation into their symptomology such as feeling they have done some unforgivable evil, and contemplate suicide.

The wave patterns of mania and depression may vary widely in length for a given person and between persons. Some patients may have long periods of mania followed by short periods of depression or vice versa. The variation pattern in each phase may be a matter of hours, days, months, or even years. Some persons suffering from this disorder experience only one of the two contrasting phases: mania or depression. This condition is referred to as a unipolar pattern, but the disease is the same and is technically still referred to as bipolar disorder.

Recent statistics released by the Centers for Disease Control and Prevention estimate that bipolar disorder affects approximately 5.7 million American adults, or about 2.6 percent of the adult population. The term manic depression was originally used to describe what is now known as bipolar disorder. Manic-depressive disorder was replaced in 1980 in the Diagnostic and Statistical Manual of Mental Disorders (DSM) of the American Psychiatric Association by bipolar disorder. The DSM provides a common language and standard criteria for the classification of mental disorders and is used in the United States and around the world.

The Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision, discusses and defines bipolar disorder in detail (American Psychiatric Association, 2000, pp. 179–91). It delineates two categories of this disorder: bipolar I and II. The former includes single manic episode, most recent episode hypomanic, most recent episode manic, most recent episode mixed, most recent episode depressed, and most recent episode unspecified. Any of these types of suffering may be graded as mild, moderate, or severe. They may present with or without psychotic features. Bipolar II refers to conditions of partial or full remission. In keeping with the first type of bipolar II disorder, patients who have suffered mania only once are nonetheless diagnosed as having bipolar disorder.

Little is known about the cause of bipolar disorder, though there is overwhelming evidence that it follows familial patterns and so it is assumed to be genetically inherited and biochemically mediated. Fortunately, there are now medications for managing this form of dysfunction, though it is not curable. The Kline method of treatment employed lithium with moderately good results, but the side effects of dulling patient affect and depressing energy levels were counterproductive. More recently, patients treated with a consistent and lifelong regimen of divalproex sodium or similar medications usually maintain a normal and stable mood and affect. Some psychiatrists treat bipolar disorder with medications such as fluoxetine, which modulates serotonin uptake levels, but this usually increases the danger of inducing anxiety and mania reactions and incites more rapid cycling of the mood shift patterns.

In severe cases of bipolar disorder, the patient may experience hallucinations and delusions. In such instances, particularly when suicidal thoughts are at a critical stage, some practitioners recommend electroconvulsive therapy. Psychotherapy is of virtually no use in controlling bipolar mood shifts or managing the disorder but is crucial as an ancillary therapy for patients who are controlled by an appropriate medical regimen.

Psychotherapy is valuable in such cases for helping the patient rise out of and correct all the psychological bad habits created or adopted for coping with the bipolar disorder prior to its successful medical treatment. These usually have to do with fear, guilt, shame, and grief associated with the damaged self-esteem, broken relationships, financial mistakes, and social isolation and alienation that resulted from the suffering of the mania and/or depression.

Treatment of patients with bipolar disorder with medication and psychotherapy has proved relatively effective in making rehospitalization unnecessary and preventing relationship breakdown or employment dysfunction. Medication without psychotherapy proves generally somewhat less effective. Patients who are not treated with medication and/or psychotherapy suffer a high rate of recidivism.

J. Harold Ellens
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BIRTH CONTROL

Birth control is the control of fertility, or the prevention of pregnancy, through one of several methods. Another common name for birth control is contraception, because that is precisely what the various birth control methods do; they prevent the viable sperm and egg from uniting to form a fertilized embryo. Though discussing birth control is no longer likely to lead to an arrest, as in the days of birth control pioneer Margaret Sanger, public debates remain. Some debates address which methods of birth control are the most effective at attaining one's reproductive goals, while others address whether insurance benefits should include the cost of birth control, the likely long- and short-term effects of their use, how to increase the use of birth control among sexually active young people, and questions over why there are still so many more methods that focus on women's fertility compared with those that focus on men's fertility.

Controlling fertility affects the well-being of women, men, children, families, and society by providing methods and strategies to prevent unplanned pregnancies. Planned fertility positively impacts the health of children, maternal longevity, and the empowerment of women. Access to birth control provides women and men with choices regarding family size, timing between pregnancies, and spacing of children. Additionally, controlling fertility reduces the prevalence of chronic illness and maternal death from pregnancy-related conditions.
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Margaret Sanger, who founded the American Birth Control League in 1921, appears before a Senate committee for federal birth control legislation in Washington, DC, on March 1, 1934. Sanger's legal appeals eventually prompted federal courts to grant physicians the right to give advice about birth control methods.

(AP/Wide World Photos)

Globally, approximately 210 million women become pregnant each year. Of these pregnancies, nearly 40 percent are unplanned. In the United States, 49 percent of pregnancies are estimated to be unplanned. Research shows that unintended pregnancies can have devastating impacts on not only women but also on children and families. An unintended pregnancy places a woman at risk for depression, physical abuse, and the normal risks associated with pregnancy, including maternal death. Pregnancies that are spaced closely together present risks to children, including low birth weight, increased likelihood of death in the first year, and decreased access to resources necessary for healthy development. Unintended pregnancies can have devastating impacts on the well-being of the family unit. An unplanned pregnancy often pushes families with limited economic resources into a cycle of poverty that further limits their opportunities for success.

The period of fertility in a person's life spans approximately 30 years, and preferences for birth control methods and strategies vary among individuals, across the life course, and are influenced by multiple social factors. These factors may include socioeconomic status, religious or moral beliefs, purpose for using birth control (permanent pregnancy prevention, delay of pregnancy, or spacing between births), availability of birth control products, access to medical care, willingness to use birth control consistently, concern over side effects, and variability in the failure rates of different types of birth control products. Although the primary purpose of birth control is to control fertility, increases in the prevalence of sexually transmitted infections (STIs) and the human immunodeficiency virus, which causes AIDS, have created pressures to develop new pregnancy prevention options that combine contraception and STI prevention. The availability of contraceptive options allows women and men the opportunity to maximize the benefits of birth control while minimizing the risks of contraceptive use according to their needs.

The availability of birth control has raised important questions about reproductive control and the relationships between men and women. Traditionalists argue that pregnancy and child rearing are the natural or biologically determined roles of women, given their capacity to become pregnant and give birth. Opponents of this view argue that reproduction and motherhood are one of many choices available to women. Providing options to women and men that allow them to control their fertility has shifted pregnancy and motherhood from a position of duty to one of choice. This shift is a consequence of changes to the workforce, increased opportunities for women, and changes in the economic structure of contemporary families. These changes, along with ongoing developments in fertility control research, provide women and men today with many innovative choices concerning birth control. These choices allow women and men to tailor birth control to their individual needs and life circumstances.

Today, birth control debates focus on the advantages and disadvantages of different birth control methods. The most common debates focus on the merits of temporary versus permanent methods of pregnancy prevention. Other debates examine the benefits of natural versus barrier methods of controlling reproduction. Still other debates examine the advantages and disadvantages of male and female contraception. With the growing pandemic of AIDS in sub-Saharan Africa and Asia and the increasing prevalence of sexually transmitted diseases that threaten world health, contemporary debates about birth control focus on the feasibility and practicality of combining STI prevention and contraception.

Brief History of Contraception Although women have sought to control their fertility since ancient times, safe and effective contraception was not developed until the 20th century. The large influx of immigrants in the 1900s and the emergence of feminist groups working for women's rights helped bring to the forefront large-scale birth control movements in the United States and abroad. Ancient forms of birth control included potions, magic charms, chants, and herbal recipes. Ancient recipes often featured leaves, hawthorn bark, ivy, willow, and poplar, believed to contain sterilizing agents. During the Middle Ages, potions containing lead, arsenic, or strychnine caused death to many women seeking to control their fertility. Additionally, crude barrier methods were used in which the genitals were covered with cedar gum or alum was applied to the uterus. Later, pessary mixtures of elephant dung, lime (mineral), and pomegranate seeds were inserted into a woman's vagina to prevent pregnancy. Other barrier methods believed to prevent pregnancy included sicklewort leaves, wool tampons soaked in wine, and crudely fashioned vaginal sponges.

Later birth control developments were based on more accurate information concerning conception. Condoms were developed in the early 1700s by the physician to King Charles II. By the early 1800s, a contraceptive sponge and a contraceptive syringe were available. By the mid-1800s, a number of more modern barrier methods to control conception were available to women. However, it was illegal to advertise these options and most were available only through physicians and only in cases that were clinically indicated. Thus, early modern conception was limited to health reasons.

Modern contraceptive devices such as the condom, diaphragm, cervical cap, and intrauterine device (IUD) were developed in the 20th century and represented a marked advance in medical technology. Effectiveness was largely dependent on user compliance. While these methods represented a significant improvement over more archaic methods, contraceptive safety remained an issue. Other modern methods included the insertion of various substances (some toxic) into the vagina, resulting in inflammation or irritation of the vaginal walls, while other devices often caused discomfort.

The birth control pill, developed in the 1950s by biologist Charles Pincus, represented a major advance in fertility control. Pincus is credited with the discovery of the effects of combining estrogen and progesterone in an oral contraceptive that would prevent pregnancy. The development and mass marketing of the birth control pill provided women with a way to control not only their fertility but their lives.

Traditional Contraceptive Methods Traditional contraception includes both temporary and permanent methods of controlling fertility. Temporary contraception provides time-limited protection from becoming pregnant. Permanent contraception refers to surgical procedures that result in a lasting inability to become pregnant. The choice of contraception takes into consideration several biological and social factors, including age, lifestyle (frequency of sexual activity, monogamy or multiple partners), religious or moral beliefs, legal issues, family planning objectives, as well as medical history and concerns. These factors vary among individuals and across the life span.

Traditional contraceptive methods provide varying degrees of protection from becoming pregnant and protection from STIs. While some of these methods provide noncontraceptive benefits, they require consistent and appropriate use and are associated with varying degrees of risks. Traditional contraception includes both hormonal and nonhormonal methods of preventing pregnancy and sexually transmitted diseases. These methods provide protection as long as they are used correctly, but their effects are temporary and reversible once discontinued. Traditional contraceptive methods include sexual abstinence, coitus interruptus, the rhythm method, barrier methods, spermicides, male or female condoms, IUDs, and oral contraceptive pills.

Sexual abstinence refers to the voluntary practice of refraining from all forms of sexual activity that could result in pregnancy or the transmission of sexually transmitted diseases. Abstinence is commonly referred to as the only form of birth control that is 100 percent effective in preventing pregnancy and STIs; however, failed abstinence results in unprotected sex, which increases the risks of unintended pregnancy and transmission of STIs.

Coitus interruptus is the oldest method of contraception and requires the man to withdraw his penis from the vagina just prior to ejaculation. Often referred to as a natural method of birth control, coitus interruptus is highly unreliable because a small amount of seminal fluid, containing sperm, is secreted from the penis prior to ejaculation and can result in conception. This method offers no protection from sexually transmitted diseases.

The rhythm method of birth control developed in response to research on the timing of ovulation. Research findings indicate that women ovulate approximately 14 days before the onset of their menstrual cycle. The rhythm method assumes that a woman is the most fertile during ovulation. To determine an individual cycle of ovulation, this method requires a woman to count backward 14 days from the first day of her menstrual period. During this time period, a woman should abstain from sexual activity or use another form of birth control (such as condoms) to avoid pregnancy. The rhythm method is another natural form of birth control that is highly risky. Few women ovulate at the exact same time from month to month, making accurate calculations of ovulation difficult. Additionally, sperm can live inside a woman for up to seven days, further complicating the calculations of safe periods for sex. Finally, the rhythm method does not provide protection from sexually transmitted diseases.

Barrier methods of contraception prevent sperm from reaching the fallopian tubes and fertilizing an egg. Barrier methods include both male and female condoms, diaphragms, cervical caps, and vaginal sponges. With the exception of the male condom, these methods are exclusively used by women. Barrier contraception is most often used with a spermicide to increase effectiveness. Spermicides contain nonoxynol-9, a chemical that immobilizes sperm to prevent them from joining and fertilizing an egg. Barrier methods of contraception and spermicides provide moderate protection from pregnancy and sexually transmitted diseases, although failure rates (incidence of pregnancy resulting from use) vary from 20 to 30 percent.

Condoms, a popular and nonprescription form of barrier contraception available to both men and women, provides moderate protection from pregnancy and STIs. The male condom is a latex, polyurethane, or natural skin sheath that covers the erect penis and traps semen before it enters the vagina. The female condom is a soft, loosely fitting polyurethane tubelike sheath that lines the vagina during sex. Female condoms have a closed end with rings at each end. The ring at the closed end is inserted deep into the vagina over the cervix to secure the tube in place. Female condoms protect against pregnancy by trapping sperm in the sheath and preventing entry into the vagina. Used correctly, condoms are between 80 and 85 percent effective in preventing pregnancy and the transmission of STIs. Risks that decrease the effectiveness of condoms include incorrect usage, slippage during sexual activity, and breakage. Natural skin condoms used by some men do not protect against the transmission of HIV and other STIs.

The diaphragm is a shallow, dome-shaped, flexible rubber disk that fits inside the vagina to cover the cervix. The diaphragm prevents sperm from entering the uterus. Diaphragms are used with spermicide to immobilize or kill sperm and to prevent fertilization of the egg. Diaphragms may be left inside the vagina for up to 24 hours, but a spermicide should be used with each intercourse encounter. To be fully effective, the diaphragm should be left in place for six hours after intercourse before removal. Approximately 80 to 95 percent effective in preventing pregnancy and the transmission of gonorrhea and chlamydia, the diaphragm does not protect against the transmission of herpes or HIV.

Cervical caps are small, soft rubber, thimble-shaped caps that are fitted inside the woman's cervix. Cervical caps prevent pregnancy by blocking the entrance of the uterus. Approximately 80 to 95 percent effective when used alone, effectiveness is increased when used with spermicides. Unlike the diaphragm, the cervical cap may be left in place for up to 48 hours. Similar to the diaphragm, the cervical cap provides protection against gonorrhea and chlamydia but does not provide protection against herpes or HIV.

Vaginal sponges, removed from the market in 1995 due to concerns about possible contaminants, are round, doughnut-shaped polyurethane devices containing spermicides and a loop that hangs down in the vagina allowing for easy removal. Sponges prevent pregnancy by blocking the uterus and preventing fertilization of the egg. Vaginal sponges are approximately 70 to 80 percent effective in preventing pregnancy but provide no protection against STIs. Risks include toxic shock syndrome if left inside the vagina for more than 24 hours.

Barrier methods of birth control provide moderate protection from pregnancy and STIs but are not fail-safe. Effectiveness is dependent on consistency and proper use. Advantages include lower cost, availability without a prescription, and ease of use (with the exception of the diaphragm). Disadvantages include lowered effectiveness as compared to other forms of birth control and little or no protection against certain STIs.

Two other traditional contraceptive methods are the IUD and oral contraceptive pills. Both of these methods are characterized by increased effectiveness if used properly. The IUD is a T-shaped device inserted into a woman's vagina by a health professional. Inserted into the wall of the uterus, the IUD prevents pregnancy by changing the motility (movement) of the sperm and egg and by altering the lining of the uterus to prevent egg implantation. The effectiveness of IUDs in preventing pregnancy is approximately 98 percent; however, IUDs do not provide protection from STIs. Oral contraceptive pills are taken daily for 21 days each month. Oral contraceptives prevent pregnancy by preventing ovulation, the monthly release of an egg. This form of contraception does not interfere with the monthly menstrual cycle. Many birth control pills combine progesterone and estrogen, but newer oral contraceptives contain progesterone only. Taken regularly, oral contraceptives are approximately 98 percent effective in preventing pregnancy but do not provide protection from STIs.

New Contraceptive Technologies Despite the availability of a broad range of contraceptive methods, the effectiveness of traditional contraceptive methods is largely dependent on user consistency and proper use. Even with consistent and proper use, each method is associated with varying degrees of risk. Risks include the likelihood of pregnancy, side effects, and possible STI transmission. New developments in contraceptive technology focus on improvement of side effects and the development of contraceptives that do not require users to adhere to a daily regimen. These new technologies are designed to make use simpler and more suitable to users’ lives. Additionally, many of the new technologies seek to combine fertility control with protection from STIs.

The vaginal contraceptive ring is inserted into a woman's vagina for a period of three weeks and removed for one week. During the three-week period, the ring releases small doses of progestin and estrogen, providing month-long contraception. The release of progestin and estrogen prevents the ovaries from releasing an egg and increases cervical mucus that helps to prevent sperm from entering the uterus. Fully effective after seven days, supplementary contraceptive methods should be used during the first week after insertion. Benefits include a high effectiveness rate, ease of use, shorter and lighter menstrual periods, and protection from ovarian cysts and from ovarian and uterine cancer. Disadvantages include spotting between menstrual periods for the first several months and no protection against STIs.

Hormonal implants provide highly effective, long-term, but reversible, protection from pregnancy. Particularly suitable for users who find it difficult to consistently take daily contraceptives, hormonal implants deliver progesterone by using a rod system inserted underneath the skin. Closely related to implants are hormonal injections that are administered monthly. Both hormonal implants and injections are highly effective in preventing pregnancy but may cause breakthrough bleeding. Neither provides protection from STIs at this stage of development.

Contraceptive patches deliver a combination of progestin and estrogen through an adhesive patch located on the upper arm, buttocks, lower abdomen, or upper torso. Applied weekly for three weeks, followed by one week without, the contraceptive patch is highly effective in preventing pregnancy but does not protect against the transmission of STIs. The use of the patch is associated with withdrawal bleeding during the week that it is not worn. Compliance is reported to be higher than with oral contraceptive pills.

Levonorgestrel intrauterine systems provide long-term birth control without sterilization by delivering small amounts of the progestin levonorgestrel directly to the lining of the uterus to prevent pregnancy. Delivered through a small T-shaped intrauterine plastic device implanted by a health professional, the levonorgestrel system provides protection from pregnancy for up to five years. It does not currently offer protection from STIs.

New contraceptive technologies are designed to provide longer-term protection from pregnancy and to remove compliance obstacles that decrease effectiveness and increase the likelihood of unintended pregnancies. The availability of contraceptive options provides users with choices that assess not only fertility purposes but also variations in sexual activity. However, until new contraceptive technologies that combine pregnancy and STI prevention are readily available, proper use of male and female condoms provides the most effective strategy for prevention of sexually transmitted diseases and HIV.

Abortion Abortion, defined as the intentional termination of a pregnancy, was legally established in 1973 with the Supreme Court decision in Roe v. Wade (410 U.S. 113). The decision spawned disparate and strongly held opinions among the U.S. public and the emergence of activist groups taking a variety of positions on abortion. The availability of elective abortion has called into question traditional beliefs about the relations between men and women, raised vexing issues about the control of women's bodies, and intensified contentious debates about women's roles and brought about changes in the division of labor, both in the family and in the broader occupational arena. Elective abortion has called into question long-standing beliefs about the moral nature of sexuality. Further, elective abortion has challenged the notion of sexual relations as privileged activities that are symbolic of commitments, responsibilities, and obligations between men and women. Elective abortion also brings to the fore the more personal issue of the meaning of pregnancy.

Historically, the debate over abortion has been one of competing definitions of motherhood. Pro-life activists argue that family, and particularly motherhood, is the cornerstone of society. Pro-choice activists argue that reproductive choice is central to women controlling their lives. More contemporary debates focus on the ethical and moral nature of personhood and the rights of the fetus. In the last 30 years, these debates have become politicized, resulting in the passage of increasingly restrictive laws governing abortion, abortion doctors, and abortion clinics. Currently, South Dakota is the only state that has passed laws making abortions illegal except in cases in which the woman's life is endangered. Other states are considering passage of similarly restrictive legislation.

The consequences of unintended pregnancy are well documented and contribute to the need for the continued development of contraceptive options that will meet the needs and goals of diverse populations whose reproductive needs change throughout their life course. By definition abortion is not a type of contraception but is an option when contraceptive efforts did not prevent pregnancy.

Permanent Contraception Permanent contraception refers to sterilization techniques that permanently prevent pregnancy. Frequently referred to as sterilization, permanent contraception prevents men from impregnating women and prevents women from becoming pregnant.

Tubal ligation refers to surgery to fuse a woman's fallopian tubes, preventing the movement of eggs from the ovaries to the uterus. The procedure is considered permanent and involves the cauterization of the fallopian tubes. However, some women who later choose to become pregnant have successfully had the procedure reversed. The reversal of tubal ligation procedures are successful in 50 to 80 percent of cases.

Hysterectomy refers to the complete removal of a woman's uterus or the uterus and cervix, depending on the type of procedure performed, and results in permanent sterility. Hysterectomies may be performed through an incision in the abdominal wall, vaginally, or by using laparoscopic incisions on the abdomen.

Vasectomy refers to a surgical procedure for men in which the vas deferens are sealed and cut apart to prevent sperm from moving out of the testes. The procedure results in permanent sterility, although the procedure may be reversed under certain conditions.

Permanent contraception is generally recommended only in cases in which there is no desire for children, family size is complete, or in cases where medical concerns necessitate permanent prevention of pregnancy.

Emergency Contraception Emergency contraception, commonly referred to as postcoital contraception or the morning after pill, encompasses a number of therapies designed to prevent pregnancy following unprotected sexual intercourse. Emergency contraception is also indicated when a condom slips or breaks, a diaphragm dislodges, two or more oral contraceptives are missed or the monthly regimen of birth control pills are begun two or more days late, a hormonal injection is two weeks overdue, or a woman has been raped. Emergency contraception prevents pregnancy by preventing the release of an egg from the ovary, by preventing fertilization, or by preventing attachment of an egg to the uterine wall. Most effective when used within 72 hours of unprotected sex, emergency contraception does not affect a fertilized egg already attached to the uterine wall. Emergency contraception does not induce an abortion or disrupt an existing pregnancy; it prevents a pregnancy from occurring following unprotected sexual intercourse.

Conclusion Ideally, birth control should be a shared responsibility between a woman and her partner. In the United States, approximately 1.6 million pregnancies each year are unplanned. Unplanned pregnancies position women, men, and families in a precarious situation that has social, economic, personal, and health consequences. An unintended pregnancy leaves a woman and her partner facing pregnancy termination, adoption, or raising an unplanned child—often under less-than-ideal conditions. Contraceptive technologies and research developments in the transmission of sexually transmitted diseases represent increased opportunities for not only controlling fertility but also improving safe sex practices.

Jonelle Husain
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BLOOD PRESSURE

Blood pressure is defined as the force of the blood pushing against the walls of the arteries as the heart muscle contracts. Stephen Hales, an English country parson, first discovered this phenomenon around 1733. Hales connected a glass tube to the artery of a horse and noted the height the blood rose and fell in the tube when the heart beat and relaxed.

Although noninvasive measures of blood pressure were developed in the late 19th century, it was not until 1905 that Russian surgeon, N. C. Korotkoff, developed the modern method of measuring blood pressure. This required the use of both a sphygmomanometer (blood pressure measuring device) and stethoscope placed on the inside of the elbow to hear the pulse. In this method, a wide inflatable rubber cuff is wrapped around a person's upper arm. Attached to the cuff is a mercury column to measure pressure. Air is added to the cuff until the pulse is no longer detected. As air is released from the cuff, the pressure indicated on the mercury column, when the heartbeat is first heard (systolic), is noted. The pressure when the heart beat disappeared (diastolic) is also noted. Today blood pressure is measured in a similar manner, often with automatic devices.
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A volunteer nurse checks the blood pressure of a young girl during a free medical care clinic sponsored by the nonprofit group Remote Area Medical in California, August 2009.
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Table 1. Classification of Blood Pressure Levels in mmHg




	Classification of Blood Pressure
	Systolic (top number)
	Diastolic (bottom number)





	Normal
	< 120
	and
	< 80



	Prehypertension
	120–139
	or
	80–89



	Hypertension



	Stage 1
	140–159
	or
	90–99



	Stage 2
	160 or higher
	or
	> 100





 

Blood Pressure Classifications Blood pressure is recorded with the systolic pressure on the top and diastolic pressure on the bottom of a line, such as 120/80 mmHg. The unit in which blood pressure is measured is millimeters of mercury (mmHg).

The following table shows classifications of blood pressure in adults.

High Blood Pressure High blood pressure is sometimes called the silent killer because it generally has no warning signs or symptoms so most people do not know they have it. About one in three adults in the United States has hypertension. For over 85 percent of people, the cause of their high blood pressure is not known; this called primary or essential hypertension.

Secondary hypertension is caused by a known health condition such as kidney disease, sleep apnea, steroid therapy, thyroid or parathyroid disease, and some other medical conditions. Common over-the-counter medications such as antihistamines used to treat cold symptoms or asthma medications can increase blood pressure. Women who take hormones to reduce symptoms of menopause and young women who take birth control pills may also experience a rise in blood pressure. While taking any medication that may increase blood pressure, it is recommended that frequent blood pressure measurements be taken.

Risk Factors Both environmental and hereditary factors increase the risk of developing high blood pressure. Some risk factors can be controlled, such as lifestyles changes, while others, such as gender and age, cannot.

Age The risk of developing hypertension increases in those over 45 years of age. Almost half of all Americans over the age of 60 have hypertension. Of this age group, two out of three will have systolic pressures above 120. This is termed isolated systolic hypertension. Due to an increased rate of obesity among youth, an increased trend in hypertension has been observed.

Alcohol In some individuals, heavy or even moderate alcohol consumption can cause hypertension.

Ethnicity or race A higher rate of hypertension is found among individuals with African or Native American ancestry compared to those with European or East Asian ancestry in the United States African Americans develop hypertension earlier in life, and their average blood pressures are much higher compared to European Americans. In addition, they have higher rates of premature death from hypertension-related complications such as kidney failure, coronary heart disease, and strokes.

Those with Hispanic ancestry have a higher incidence of diabetes and obesity compared to non-Hispanic Americans. These higher incidences of hypertension among African and Hispanic Americans may be due to poor diet, stress, or hereditary factors.

Family history and heredity Individuals who have close family members (parents or siblings) with high blood pressure are more likely to be at risk for the condition. This increased risk is likely to be genetic, although environmental factors such as constant stress, poor diet, and smoking are contributing factors for those with a genetic predisposition for hypertension. High cholesterol levels, and especially high levels of LDL (“bad”) cholesterol and low levels of HDL (“good”) cholesterol have a hereditary component. The retention of salt (sodium chloride) in some people that contributes to hypertension has a genetic basis.

Gender Both men and women age 45 to 54 are at equal risk for hypertension. After age 55, women are more likely to have high blood pressure compared to men.

High-fat diet A diet high in saturated fat such as red meats, butter, lard, and cheese can contribute to obesity and high cholesterol. High cholesterol, in turn, can cause the formation of plaque and arthrosclerosis, which causes a narrowing of the arteries and thus an increase in blood pressure.

High sodium intake A diet high in salt (sodium chloride) can predispose some individuals to hypertension

Lack of exercise and sedentary lifestyle A lack of exercise can lead to obesity, which is a risk factor for hypertension.

Obesity and overweight Being overweight or obese (having too much weight in the form of fat) is a risk factor for many health problems, including hypertension. A measure of overweight or obesity is the body mass index (BMI), a measure of body fat based on height and weight. An individual with a BMI of 25 to 29.9 is overweight, and a BMI of 30 or greater is obese. Both of these conditions increase the risk of hypertension and other diseases, including diabetes, heart disease, and some cancers.

Stress Individuals with constant environmental stress, heightened anxiety, anger, and suppressed expression of anger are often at risk for developing high blood pressure.

Tobacco Nicotine is a stimulant that increases blood pressure. Smoking and chewing tobacco can lead to hypertension and other health issues such as cancer.

Dangers of Hypertension Hypertension can contribute to many chronic and fatal illnesses.

Acute coronary syndrome This condition includes pain in the chest, angina, and heart attack (myocardial infarction). It is the result of the narrowing of the coronary arteries in the heart, usually from atherosclerosis (thickening of the arterial walls by waxy cholesterol plaques) and/or build up of blood clots.

Cardiovascular disease (heart disease) and coronary artery disease Hypertension is a major risk factor for heart disease, the leading cause of death in the United States among both men and women. The most common type of heart disease is coronary artery disease, where the arteries are thickened through the process of atherosclerosis.

Heart failure Chronic hypertension can lead to an enlarged heart. This reduces the heart's ability to adequately pump blood, which can cause symptoms of fatigue, shortness of breath, or fluid buildup in the abdomen and legs.

Renal (kidney) failure Chronic hypertension can lead to renal failure or the slow deterioration of kidney function. In addition to diabetes, hypertension is the primary risk factor for this condition.

Stroke (cerebral vascular accident) This debilitating and often fatal condition happens when a blood vessel in the brain suddenly bursts (cerebral hemorrhage) or is blocked by a blood clot (cerebral thrombosis). Brain cells in the area of the broken blood vessel die due to a lack of oxygen. Paralysis, inability to speak, and death can occur. Strokes are the third leading cause of death in the United States.

Prevention and Treatment A change in lifestyle can help prevent or even treat hypertension.

Alcohol Drink moderately no more than one drink per day for women and no more than two drinks a day for men. A drink is 12 ounces of beer, 5 ounces of wine, or a jigger (1.5 ounces) of spirits. In some people a small amount of alcohol can reduce blood pressure, and numerous studies have shown a lower risk of heart disease by those who consume a moderate amount of alcohol.

Dietary approaches to stop hypertension (DASH) eating plan Adopt a diet rich in fruits, vegetables, and whole grains in addition to protein from legumes, low-fat dairy products, chicken, and fish. Reduce consumption of foods high in saturated fat.

Dietary sodium reduction Reduce sodium intake by avoiding processed foods and not using salt in cooking. Potassium chloride salt, readily found in the supermarket, can be used instead of regular salt.

Maintain a healthy weight As weight is lost among overweight individuals, blood pressure also tends to fall. The BMI should be under 25.

Minerals Adequate amounts of calcium, potassium, and magnesium can reduce blood pressure. Although controversial, supplements of these minerals are sometimes recommended.

Monitor blood pressure For people with hypertension or its risk factors, frequent monitoring of blood pressure is advised. This can be accomplished at a health care professional's office, pharmacy, or at home with the use of an automatic blood pressure machine.

Physical activity and exercise Regular physical activity (30 minutes per day most days of the week) not only lowers blood pressure but can also reduce the risk of other chronic health problems

Stress management Relaxation, exercise, meditation, listening to music, yoga, reading, or other activities can reduce stress and in turn blood pressure.

Tobacco Stop smoking, chewing, and dipping and avoid secondhand smoke.

Drug Treatment Numerous classifications of drugs are used to treat hypertension.

ACE inhibitors cause blood vessels to relax, and so blood pressure goes down.

Alpha blockers reduce nerve impulses that constrict blood vessels. This allows blood to flow more easily, causing the blood pressure to go down.

Alpha-beta blockers work the same way as alpha blockers but also slow the heartbeat, causing decrease in blood pressure.

Angiotensin antagonists shield blood vessels from angiotensin II, which causes narrowing of arteries. As a result, the blood vessels relax and widen and there is a decrease in blood pressure.

Beta blockers reduce nerve impulses to the heart and blood vessels. This makes the heart beat slower and with less force. Blood pressure drops and the heart does not work as hard.

Calcium channel blockers keep calcium from entering the muscle cells of the heart and blood vessels. This causes the blood vessels to relax, and so blood pressure goes down.

Diuretics (water pills) flush excess water and sodium from the body, which often lowers blood pressure.

Nervous system inhibitors relax blood vessels by controlling nerve impulses, which causes the blood vessels to become wider and the blood pressure to decrease.

Vasodilators relax the muscle in the vessel walls, causing the blood pressure to go down.

In summary, keeping blood pressure at normal levels should first start with lifestyle changes. If these are not effective, various classifications of medication can be prescribed. However, like most drugs, they have side effects.

Ruth C. Engs
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BLUEBERRIES

James Joseph, a nutrition researcher at the Human Nutrition Research Center on Aging at Tufts University, begins his days by drinking a glass of pomegranate juice and eating a cup of wild blueberries. According to a 2008 article in Psychology Today, after studying blueberries for years, Joseph is convinced that they help the brain and the body fight the seemingly endless number of problems associated with aging. While blueberries contain traditional nutrients, such as carbohydrates, fiber, vitamins C and E, and manganese, they also have anthocyanidins (dark flavonoid phytochemicals), which fight oxidative stress and inflammation. “Cumulatively, the berries produce antioxidant effects, neutralizing cellular damage created by free radicals of oxygen and blocking pathways by which oxidative stress damages cells. Perhaps more important, they function as anti-inflammatory agents to preserve cardiovascular as well as brain integrity” (Marano, 2008, pp. 59–60).

In a 2004 interview with the Seattle Post-Intelligencer, Joseph said that the old neurons in the brain are like couples who have been married a long time—they no longer communicate. Blueberries change that dynamic. They enable neurons to once again converse. “Blueberries have compounds that boost neuron signals and help turn back on systems in the brain that can lead to using other proteins to help with memory or other cognitive skills” (Condor, 2004).

In his research on rats and mice, Joseph has found that rats that eat blueberries have fewer cases of Alzheimer's disease and lower instances of arthritis-related inflammation. He and his colleagues have also determined that blueberries may be useful for those undergoing radiation therapy. Blueberries reduce the effects on cognitive and motor skills and may “even eliminate radiation-induced nausea” (“Eating Blueberries to Battle Alzheimer's,” 2004). Rats that were fed a diet containing 2 percent blueberry extracts before undergoing radiation did far better than those rats who received no blueberries before their radiation treatments. “Irradiation causes deficits in behavior and signaling in rats which were ameliorated by an antioxidant diet.” Possibly, “the polyphenols in these fruits might be acting in different brain regions” (Shukitt-Hale et al., 2007)
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Blueberries are added to cereal for an extra dose of antioxidants.

(Arnel Manalang/Dreamstime.com)

Joseph has even observed that blueberries tend to work best when eaten with certain high-fat foods such as walnuts, which contain polyphenols and omega-3 fatty acids. Working together, the blueberries and walnuts make nerve cell membranes more responsive. As a result, “the efficacy of all transactions” is improved. In addition, the combination of blueberries and walnuts “may help block inflammation at the cellular level, a process now implicated in cardiovascular disease, Alzheimer's disease, and other degenerative processes of aging” (Marano, 2008, pp. 59–60).

Cardiovascular Health A Canadian study led by Wilhelmina Kalt, a researcher with Agriculture and Agri-Food Canada, reported in 2008 in the British Journal of Nutrition that pigs who were fed a 2 percent blueberry diet experienced reductions of total, LDL, and HDL cholesterol. The 2 percent blueberry diet is equivalent to two cups of blueberries in the human diet. Why is this significant? Pigs and humans have similar levels of LDL cholesterol. They are also prone to diet-related vascular disease and atherosclerotic plaques in the carotid artery and aorta. Furthermore, their heart rate and blood pressure resemble human heart rate and blood pressure (“Research: Diets with Blueberries Show Promise in Lowering Cholesterol,” 2008). A 2008 article in Grocer states that, as a result of her research, Kalt advises people to eat at least four ounces of blueberries every day (“Blueberries Reduce Cholesterol in Pigs,” 2008).

Cancer In a 2006 study published in the Journal of Agricultural and Food Chemistry, Navindra Seeram, assistant director of the UCLA Center for Human Nutrition and assistant professor at the David Geffen School of Medicine at UCLA, reported that the extracts of common berries, such as blueberries, which are filled with antioxidants, inhibit the growth of in vitro mouth, prostate, breast, and colon cancer cells. Seeram and his colleagues also determined that higher amounts of berries inhibit larger numbers of cancer cells. “With increasing concentration of berry extract, increasing inhibition of cell proliferation in all of the cell lines were observed, with different degrees of potency between cell lines” (Seeram et al., 2006).

Another study, published in 2007 in Clinical Cancer Research, describes research conducted by scientists at Rutgers University and the U.S. Department of Agriculture (USDA) on the relationship between pterostilbene, a naturally occurring antioxidant in blueberries, and colon cancer. During the study, rats were given a compound to induce colon cancer. Half of the rats were then placed on a balanced diet; the other half were given the same diet, but it was supplemented with pterostilbene. At the end of eight weeks, when compared to the control group, the rats that had consumed supplemental pterostilbene had 57 percent fewer precancerous colonic lesions. Researchers concluded that the “study suggests that pterostilbene, a compound present in blueberries, is of great interest for the prevention of colon cancer” (Suh et al., 2007).

Agnes Rimando, a researcher with Natural Products Utilization Research in Mississippi, a division of the USDA Agriculture Research Service, has found similar results. In her studies, Rimando has noted that pterostilbene may impair the ability of enzymes to activate chemical carcinogens. So cells that might otherwise turn cancerous do not (Pons, 2006).

Antiaging and General Well-Being It has been well established that there is a strong relationship between oxidative stress and chronic illness and aging. Moreover, the antioxidants in blueberries are known to fight that oxidative stress. A research study published in 2007 in the Journal of the American College of Nutrition found that it is not only important for people to eat blueberries and other antioxidant foods; it is also significant when they eat them. To reduce oxidative stress throughout the day, the researchers recommend eating blueberries or other antioxidant foods with each meal (Prior et al., 2007).

A 2006 study published in Neurobiology of Aging addressed the fact that as people age, the heat shock proteins in the brain, which, like antioxidants, support healthy brain functions, decline. Could eating blueberries reverse this decline? For 10 weeks, researchers fed a blueberry-enhanced diet to young and old rats and compared them to a control group of old rats, who were fed a diet without blueberries.

As expected, after 10 weeks the brains of the young rats were found to contain large amounts of heat shock proteins, and the brains of the old rats who did not eat blueberries had low amounts of heat shock proteins. However, the heat shock proteins of the old rats who ate blueberries were completely restored. Researchers concluded that blueberries may play a serious role in protecting against the neurodegenerative processes that often are associated with aging (Galli et al., 2006).

A 2005 article in Nutrition Today summarizes the many reasons for including blueberries in the diet. “The blueberry is becoming more widely recognized for its flavor, nutrition, and health benefits. Both production and consumption in the United States have more than doubled in the last 20 years. Not only are blueberries ranked among the highest in antioxidant activity when compared to other fruits and vegetables, they are also one of the richest sources of anthocyanins” (Lewis & Ruud, 2005). And there is very strong evidence that the consumption of anthocyanins reduces the risk the heart disease, cancer, and other problems associated with aging.

Marjolijn Bijlefeld and Sharon Zoumbaris
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BODY IMAGE

The modeling and magazine industries frequently come under fire for promoting what many describe as an unhealthy and unrealistic body image. On a monthly basis, magazines publish airbrushed images of very thin women and chiseled men and present them as the ideal of beauty. On fashion runways, thin models under pressure to maintain their looks and size, have resorted to dangerous diets and other unhealthy eating behaviors in order to maintain a body image of thin perfection. Several high-profile models, actresses, and entertainers have died in recent years as a result of their unhealthy, body-conscious activities.

Possessing a healthy body image is defined as accurately perceiving and accepting one's bodily features. This image is due in part to personal experiences as well as social standards and personality. Due to society's standards of thinness, a growing number of men and women now view their bodies in ways other than how the world sees them. For example, a person with an eating disorder perceives himself or herself as being fat when actually they are thin. This poor body image and distorted view of their shape and size brings with it a sense of shame and anxiety, which leads to other problems, including eating disorders and depression (National Women's Health Information Center, 2009).

In a popular children's fairy tale, the queen asks, “Mirror, mirror on the wall, who is the fairest of them all?” Many women who look in the mirror struggle with their body image and how to accept what they see in their reflection. In fact, every individual must reconcile his or her physical features with an ideal of beauty based on cultural norms and foundations. While some body characteristics can be controlled, other physical characteristics are beyond control and are a part of what makes each individual unique.

Achieving a healthy body image is important to overall wellness. Loving oneself and accepting one's own one-of-a-kind qualities are part of having a healthy body image, healthy self-esteem, and good mental health. This can be achieved through adopting positive lifestyle choices. Behaviors such as eating healthy foods, practicing good hygiene, avoiding cigarettes and excess alcohol can help individuals nurture a healthy body and body image. Exercise and proper amounts of sleep are a part of a daily regimen that can ensure strong bones, a healthy body weight, heart health, and low stress (National Women's Health Information Center, 2009). Being physically active is connected to a positive body image as well.

[image: images]

Project Runway model walks the catwalk during a fashion show in New York, on September 9, 2010. The fashion industry has been criticized for promoting an unhealthy body image.

(Kurniawan1972/Dreamstime.com)

Technology and the influence of entertainment and social media reach citizens in a number of countries who are adopting more American ways of thinking about their appearance and, by extension, their bodies. A study released by the University of Haifa in Israel found that adolescent girls in that country developed an increasingly negative body image and various eating disorders in proportion to the time they spent looking at Facebook (Siegel-Itzkovich, 2011).

Thanks to media images and messages that showcase unrealistic body types, youngsters are also being influenced by the adults in their lives who may have their own negative body images or may be struggling with unhealthy eating habits or fad diets. For example, research shows that daughters are more likely to have opinions and thoughts on dieting if they have mothers who are constantly dieting. The study concluded that girls who perceived that their mothers thought thinness was important wanted to be thinner (Field et al., 2005).

This can be especially difficult for teens. The adolescent years can be challenging enough, but when teens adopt a poor body image, they can develop eating disorders, self-esteem issues, or depression. This can also lead to poor school performance and other unhealthy social and physical behaviors (National Women's Health Information Center, 2009).

Parents can help their children avoid a negative body image by acknowledging their child's talents and gifts, supervising the amount and content of media they consume, and helping them understand that weight gain and physical growth are normal parts of adolescence. Above all, because parents and older siblings are primary role models for younger children, those role models must adopt and display their own healthy behaviors (National Women's Health Information Center, 2009).

Organizations are hoping to improve body image among U.S. youngsters. By targeting children and teens with more positive messages, groups are working to combat the effects of the media on body image. One example is the Dressing Room Project (DRP), which uses social media and the Internet to educate girls and women about healthy body image and how their perceptions may be influenced by media-imposed standards of beauty. Launched in 2000 by Emerging Women Projects, a nonprofit organization for teen girls’ empowerment, the DRP continues to offer girls and women a message of self-acceptance.

The good news is that body image is fluid, not fixed, and can change at any age. Body image can be enhanced by challenging body distortions and misleading assumptions about appearance. In other words, individuals can identify natural strengths that represent their best qualities, let compliments reinforce positive feelings about themselves, and focus on what they are good at to help build self-esteem.


The Dressing Room Project

The Dressing Room Project (DRP) uses social media and the Internet to educate girls and women about healthy body image and how their perceptions may be influenced by media-imposed standards of beauty. Launched in 2000 by Emerging Women Projects (EWP), a nonprofit organization for teen girls’ empowerment, this initiative began as one woman's response to the mainstream media's portrayal of women.

Mimi Kates, founder and director of EWP and the Dressing Room Project, developed the project as a way to take positive action to shift girls’ perceptions of their bodies. The project encourages girls to post cards with affirming statements on dressing room mirrors to remind other girls and women about the importance of feeling comfortable in their own, unique bodies. Kates maintains that unrealistic ideals depicted in magazines, movies, and television contribute to the prevalence of negative body image, eating disorders, and other unhealthy behaviors in girls and women, especially in the United States.

According to Kates, the DRP is a global effort thanks to its website. The positive information on the site is available to women all over the world and is shared at interactive workshops and other events for girls presented by over 200 registered DRP action teams. Additionally, the DRP does collaborative work with other like-minded organizations to promote positive body image and prevent eating disorders.

Mary Pipher, author of Reviving Ophelia—Saving the Selves of Adolescent Girls, commends the initiative and called the Dressing Room Project “an inspired idea that could change the ways girls think about themselves when they look in the mirror. This could be revolutionary.” Information about the project and how to get involved is available from www.TheDressingRoomProject.org.

—Sharon Zoumbaris



While websites like the Dressing Room Project can support a positive body image, other websites offer unhealthy viewpoints. There are Internet sites that promote anorexia and bulimia and discuss the latest techniques to avoid calories and hide the behavior from concerned family members and friends. Pro-ana and Pro-mia are names that proponents of eating disorders have given themselves.

Reality TV shows constantly display the insecurities of everyday people and their pursuit of perfection, often through plastic surgery. Ideal candidates for cosmetic surgery procedures, according to the American Society of Plastic Surgeons, should possess a healthy, positive, and strong self-image. Their interest in surgery should focus on a characteristic they would like to have changed or enhanced, or a birth defect or cosmetic flaw that has negatively affected their self-esteem over the course of their lives.

However, people with unrealistic expectations about how a procedure can change their lives, such as those who desire to look like a particular celebrity, are not appropriate cosmetic surgery candidates. Patients in crisis and people with a mental illness should also not have cosmetic surgery. Neither should those individuals who are never pleased with their surgical results and keep returning for more, some of whom may suffer from a condition known as body dismorphic disorder (National Women's Health Information Center, 2009).

Body dismorphic disorder (BDD) is a serious condition where people are obsessed with minor or imaginary physical flaws of the skin, hair, or nose and repeatedly seek cosmetic surgery to correct them. These flaws can produce a lot of anxiety and be a point of constant focus. Unfortunately, cosmetic surgery can make BDD worse. Plus, individuals with BDD are often dissatisfied with the results of their procedures, then seek additional surgery for further correction or change their focus to another area of the body. BDD is treated with antidepressants plus cognitive-behavioral therapy that focuses on stopping the behavior and changing the patient's perception about his or her body (National Women's Health Information Center, 2009).

Eating disorders are associated with poor body image. According to the National Eating Disorders Association (NEDA), more than 10 million females and 1 million males are battling anorexia or bulimia in United States (NEDA, 2011). Anorexia nervosa is a life-threatening eating disorder involving starvation and dangerous weight loss. Bulimia nervosa is also life-threatening and involves binging on food, and in come cases purging or vomiting after eating.

In addition to eating disorders, overexercising is another behavior in which those with a poor body image engage. Body image issues are often masked as a desire to be healthy and physically fit. However, pushing the body to perform extremely strenuous activities for a long period may result in injury. The American Journal of Sports Medicine suggests pulled muscles, stress fractures, knee trauma, shin splints, strained hamstrings, and ripped tendons can all be consequences of overexercising. Moderation in exercise is the key. Too much of anything, even exercise, can be unhealthy. In addition, when a behavior interferes with normal life activities, it is a sign that a person needs to evaluate that behavior (National Women's Health Information Center, 2009).

Pregnancy is a natural condition that creates negative body images for some American women. There is increasing pressure for pregnant women to return quickly to their pre-pregnancy weight evident by the articles in popular magazines that prominently showcase celebrity moms who quickly get back into shape. Unlike celebrities, most women do not have access to personal trainers or chefs. The bodily changes that come during and after pregnancy are natural and are important for a healthy pregnancy and baby.

Activities such as prenatal yoga and massage can ease tension and help women appreciate their pregnant bodies. After birth, mom-and-baby classes offer new moms the opportunity to exercise with their babies in appropriate ways. Concentrating on the baby and taking steps to prepare for its arrival can help new mothers feel better about body changes. Above all, reading and learning about what to expect during and after pregnancy are healthy ways to feel empowered about the process of pregnancy and childbirth (National Women's Health Information Center, 2009).

When body image concerns during pregnancy are ignored, the consequences can be dire. Pregnant women can develop eating disorders, which can prevent future pregnancies. Eating disorders can also be responsible for premature labor, causing babies to be born underdeveloped or, worse, stillborn (National Women's Health Information Center, 2009).

Men are not immune to body image issues. Popular culture and society put pressure on American men to appear a certain way in order to be considered attractive and masculine. While women feel pressure to appear thin, men must bulk up. One indication of how men are paying greater attention to their appearance is the increase in men having cosmetic surgery. According to the American Society of Plastic Surgeons, men accounted for almost 10 percent of cosmetic procedures in 2010, a number that continues to increase (Forshee, 2011). This focus on body image has captured the attention of the fitness and cosmetic industries, which now actively target men, as well as psychologists and researchers (Silva, 2006).

Research indicates that men are expressing dissatisfaction with their bodies in greater numbers, and there is a corresponding increase in the number of men who suffer from eating disorders. Women work hard to hide the symptoms of their eating disorders, and medical experts suggest that men go even further to do so. One characteristic of men that has not changed is the need to be strong and silent. Under pressure to hold in their feelings, men are even less likely to share the things that may be hurting them (Silva, 2006).

When men have a poor body image, they may also suffer from low self-esteem and depression. In their drive to appear more athletic, they may experiment with steroids, which can cause heart disease and liver damage and impair the immune system. While building the appearance of muscles, steroids shrink testicles and can cause infertility and baldness. Telltale signs of steroid abuse include extreme mood swings and aggression. Studies have shown that steroid abusers have instances of hostility where they commit violent acts, including crimes against property, physical fighting, theft, or armed robbery (National Institute on Drug Abuse, 2011).

While there are some changes that individuals can safely make to enhance their appearance, nothing beats a healthy body image, self-acceptance, and learning to embrace the unique qualities that make individuals interesting and integral to their family and friends.

Abena Foreman-Trice
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BODY MASS INDEX (BMI)

Researchers developed the body mass index (BMI) to help people gauge a healthy weight range for their age. However, for children and teens who are still growing, the BMI should be used more as a guideline than to determine risk level. Here's how to calculate it:

Multiply your weight in pounds by 704.5.

Multiply your weight in pounds by 704.5.

Multiply your height in inches by your height in inches.

Multiply your weight in pounds by 704.5. Divide answer 1 by answer 2.

The BMI has been used by the World Health Organization as the standard measurement for obesity since the early 1980s. In the United States, most private health insurance plans use a high BMI as a cutoff point for insurance rates and in some situations will implement surcharges where a subscriber with a high BMI pays an additional penalty for insurance coverage.

The basic problem with using the BMI as a primary measure of obesity, especially in the case of athletes, is that muscle weight contributes to BMI. Professional athletes may fall in the obese range even though they carry little fat. BMI has also been used as a measure of underweight for those suffering with eating disorders such as anorexia nervosa and bulimia nervosa.

Table 1. Body Mass Index






	If Your BMI Is:
	Your Risk Level Is:





	19–24
	Minimal to low



	25–26
	Low to moderate



	27–29
	Moderate to high



	30–34
	High to very high



	35–39
	Very high to extremely high



	40 or more
	Extremely high





 

Marjolijn Bijlefeld and Sharon Zoumbaris

BONE HEALTH

Bones are more than mere puzzle pieces that, when connected, form a skeleton to hold bodies together. They are also complex structures containing various types of cells and substances responsible for their own overall maintenance and health. According to the American Society for Bone and Mineral Research, bone is as light as wood yet possesses the same strength as cast iron. In addition to supporting the body, bones are a type of connective tissue that attaches muscles, protects vital organs, and stores bone marrow and minerals.

Three types of cells play important roles in the bone-building process. Osteoblasts and osteocytes are support cells that grow and help maintain bone. In particular, osteocytes have long tentacles that can reach out to other cells and counter the effects of bone stress. Osteoclasts are cells that aid in absorbing and removing excess bone, thereby remodeling growing bones.

Bone marrow, found deep inside some bones, produces red, white, and yellow blood cells. Red blood cells carry oxygen throughout the body. Yellow blood cells store fat, and white blood cells help fight infections. Bone marrow also contains platelets that aid in blood clotting.

Most of the body's minerals—especially calcium and phosphorous—can be found in bones. Calcium is required for proper function of the heart, muscles, and nerves. In bones, calcium is joined by phosphorus to create calcium phosphate. The remaining phosphorus is distributed throughout the body and in all cells, such as in the form of (adenosine triphosphate, which is the main energy chemical in the body. Phosphorus is also a main component of the genetic materials DNA and RNA, which are found in every cell and help keep bones hard.

Sometimes things can go wrong with bone development. These problems come in the form of bone conditions that people are born with and bone diseases that form due to disease or improper nutrition. One of the most familiar bone conditions, scoliosis, results in a spine curvature that can vary in degrees of severity.

There are three types of the condition: degenerative, neuromuscular, and functional. Functional scoliosis is a condition where an abnormal curve develops because of a problem elsewhere in the body. For example, one leg being shorter than the other or muscle spasms in the back can cause the condition. Neuromuscular scoliosis occurs when there is a problem with bone formation of the spine. The bones may either not form completely, or they stay fused together. This type of scoliosis is seen in individuals with conditions such as birth defects, muscular dystrophy, cerebral palsy, or Marfan's disease. When scoliosis is present at birth, it is known as congenital and often requires treatments more aggressive than other forms of scoliosis. Degenerative scoliosis is seen in older adults and is caused by arthritis.

Rickets is a disease that weakens bones in children. There are three types: nutritional rickets, hypophosphatemic rickets, and renal rickets. Nutritional rickets is caused by insufficient amounts of vitamin D and can be treated with nutritional supplements. Hypophosphatemic rickets, a genetic condition caused by insufficient levels of phosphate, is painful and makes bones soft and bendy. This type is treated with phosphate and calcitriol. Renal rickets is caused by the presence of a kidney disorder. Individuals with kidney disease often have trouble regulating the amounts of electrolytes lost through urine, including calcium and phosphate. People suffering with this type of rickets have symptoms that mimic the nutritional type. Renal rickets can be treated by improving the underlying kidney problem and giving nutritional supplements. The disease also affects dark-skinned children who have limited sun exposure, infants who only receive breast milk, and children on vegan diets.
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Young girl's spine shows scoliosis in an X-ray.

(Ldambies/Dreamstime.com)

Osteoporosis is a disease characterized by an increased risk in fractures affecting mobility and quality of life. It occurs mainly in women, but not always. According to the Centers for Disease Control and Prevention, the average woman has acquired most of her bone mass by the age of 20. A large decline in bone mass for women ensues during menopause, which normally begins in a woman's 40s and can progress for up to a decade in some women. An associated decline in bone mass can lead to osteoporosis.

Adult men can be affected by osteoporosis as well. Typically when osteoporosis is present in men, it signals other conditions such as low testosterone or low calcium and vitamin D. While osteoporosis is treatable with medications, it is possible to avoid the condition through diet and exercise.

Fractures and broken bones occur when an individual falls, especially due to age-related issues, sports, or accidents. These types of injuries are often very painful and may result in an inability to use the affected body part. Treatment depends on the type and location of the fracture as well as the presence of other injuries.

There are two major types of fractures: closed and open. Closed fractures remain completely covered by the skin without any type of opening. Open fractures are not completely covered by skin, and there may be bone fragments that stick out or the bone may be exposed. An open fracture increases the victim's risk of infection. Types of fractures can become more detailed depending on their severity. A complete fracture is a break that results in the bone being in two or more pieces. When a bone is not broken in a way resulting in two or more separate pieces, it is called an incomplete fracture. A greenstick fracture, named because it simulates the breaking of a green stick from a tree, has a break on one side and a bend on the opposite side. This primarily happens in children because their bones are still growing. When a bone is broken in three or more pieces, it is called a comminuted fracture.

Some fractures are the result of bones being driven into each other. These are called impacted fractures and occur mainly in the wrist and hip. When this occurs in the spine area, it is called a compression fracture. If a piece of broken bone becomes misaligned, it is known as a displaced fracture. Sometimes fractures can happen without any known injury; these are known as pathological fractures. Pathological fractures often occur in bones weakened by disease. Stress fractures are very tiny breaks of the bone and many times are the result of overuse injuries. Ribs and skulls are also vulnerable to fractures due to direct blows. A hairline fracture is a minor fracture between two segments of a bone. The segments remain aligned and the fracture may not extend completely through the bone.

Considering all of the ways bones protect the human body, it is clear why people should take steps to keep their bones healthy. Bones change with age. To maintain healthy bones throughout a lifetime, there are specific ways each age group can protect their bones, including through proper diet and physical activity. In later years, medications are available to help maintain bone health. By young adulthood, individuals do not add any more calcium to their bones. At that point, the human body will maintain what is already stored. In fact, by the time teens finish growing, 90 percent of their adult bone mass is established. For this reason, it is never too soon to adopt behaviors that can optimize bone strength.

Building strong and healthy bones begins in childhood and in the “tween” and teen years. Tweens are youngsters between the ages of 9 to 12 years old who are older than young children but not yet teens, and this age span is when bones grow the fastest. To avoid bone problems later in life, young people especially in this age range should get plenty of calcium. Since the body cannot produce calcium, it must be absorbed through food. Calcium is found in a variety of foods, including dairy products such as milk and cheese. Dark green, leafy vegetables such as spinach, broccoli, and bok choy also are optimal ways of getting the calcium needed for strong bones. Other options include foods that have calcium added to them, such as tofu, orange juice, soy beverages, and breakfast cereals
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Green vegetables lay on a cutting board. Dark leafy green vegetables like broccoli, kale, and collard greens are a good source of calcium, which supports bone health.

(Elena Elisseeva/Dreamstime.com)

The body constantly removes and replaces small amounts of calcium from its bones. If more calcium goes out than comes in, bones can weaken. When high amounts of the mineral are received, the body does not have to rob bones for calcium it needs to stay healthy. Vitamin D also plays an important role in healthy bone development. Vitamin D helps in the absorption of calcium, an important reason why milk is fortified with vitamin D.

Weight-bearing exercises and physical activity also help build bone mass. Special cells that help bones rebuild in response to stress can kick into high gear under the “good” stress of exercise and heavy activity. This also increases strength. When muscles push and tug against bones during physical activity, the two become stronger together. Some examples of weight-bearing physical activities include walking, jogging or running, stair climbing, jumping rope, basketball, dancing, hiking, and, most notably, weight lifting. It is recommended that adults receive at least 30 minutes of moderate physical activity, preferably every day. Children should engage in at least 60 minutes of moderate physical activity every day of the week to help keep their bones healthy and strong.

Abena Foreman-Trice
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BREAST-FEEDING

Every so often, news stories circulate in the media about women who breast-feed in public. A breast-feeding woman is escorted off a plane, another is asked to leave a restaurant, a woman in a shopping mall is asked to nurse her infant in the public bathroom. These stories raise many questions. Why is breast-feeding widely unaccepted in U.S. culture? Why don't the women just give the infant a bottle? Why is it such a big deal? Not all of these questions can be addressed here, but the advantages and disadvantages of breast-feeding will be discussed. It is important to note that the debate about breast-feeding is multifaceted—part of it deals with health issues and the medical field, part of it deals with formula companies and marketing techniques, and other parts of it deal with aspects of social support. The issue of breast-feeding is quite complicated, but it is useful to begin with an overview of current recommendations regarding infant feeding.

Expressing Breast Milk and Terminology Many women use a breast pump to express breast milk. Many women combine work and breast-feeding in this way, and it also allows the father to be more involved in the feeding of young infants. However, expressing milk is also challenging—it requires time to pump, careful cleaning of the components, and attention to storage details. Additionally, pumps can be quite expensive. Because pumping milk and then giving breast milk in a bottle is common, it is important to distinguish between bottle feeding and formula feeding. Bottle feeding can refer to either breast milk or formula, but formula feeding refers only to feeding an infant formula.

Breast-feeding in the United States The American Academy of Pediatrics and the Centers for Disease Control and Prevention, among other organizations, recommend that infants are breast-fed. The current recommendation is to include only breast milk in a baby's diet for the first six months and to begin offering supplements such as baby cereal at six months. Breast milk should remain in the baby's diet for at least a year, and it is beneficial to continue to breast-feed as long as it is mutually desired by both the mother and the infant.

These recommendations are based on an abundance of literature about the health benefits of breast-feeding. Breast-fed babies tend to have fewer ear infections, fewer hospital admissions, and fewer cases of diarrhea than formula-fed infants. Human milk is designed specifically for humans, and therefore it contains the nutritional properties that babies need and that babies can digest. Breast-feeding may also offer some protection against sudden infant death syndrome, diabetes, and obesity.

In addition to the benefits for infants, breast-feeding can be beneficial for the mother. It seems to reduce the risk of ovarian cancer, breast cancer, and osteoporosis. While those are somewhat long-term advantages, there are also short-term health benefits for women. Breast-feeding helps the uterus contract after giving birth, and it generally seems to help women lose more of their pregnancy weight faster because of the calories expended to create the milk. Another important health aspect to breast-feeding is the psychological bond that is developed between the mother and the infant.

Breast-feeding is recommended for all of the above reasons, but few women in the United States are breast-feeding as suggested. According to the Centers for Disease Control and Prevention, approximately 74 percent of women in the United States will breast-feed during the early postpartum period. Approximately 42 percent are breast-feeding at six months, and 21 percent are breast-feeding at a year. When looking at rates of exclusive breast-feeding, the rates drop to only about 30 percent at three months and 12 percent at six months. Exclusive breast-feeding refers to not offering the baby any supplemental foods or liquids; however, one limitation of research in this area is that the term exclusive is often not well defined
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A mother nurses her baby.

(Tatyana Gladskikh/Dreamstime.com)

Breast-feeding rates also vary by mother's age, educational attainment, race, income level, and the mother's geographic location within the United States. Women are more likely to breast-feed if they are older when the child is born; women under age 20 are the least likely to breast-feed, whereas women over age 30 are the most likely. As far as educational attainment, women who have a high school degree are the least likely to breast-feed, and women who have graduated from college are the most likely to do so. Asian women are the most likely to breast-feed, and African American women are the least likely to do so. Women in lower income brackets are less likely to breast-feed than wealthier women. Women in rural areas are less likely to breast-feed than those in suburban areas. Additionally, women in the south central United States have the lowest rates of breast-feeding (Centers for Disease Control and Prevention, 2011.

Challenges of Breast-feeding There are many reasons why women stop breast-feeding before it is recommended to do so, and reasons for stopping vary with the infant's age. According to the Pregnancy Risk Assessment and Monitoring System, when women stop breast-feeding within the baby's first week, 34 percent of women did so because they experienced sore, cracked, or bleeding nipples, and 48 percent cited the baby having difficulty nursing as a reason for stopping. When women stopped nursing the baby between one and four weeks old, the most common reason given was because they were not producing enough milk. When women stopped nursing after the baby was four weeks old, the most common reason given was because the baby was not satisfied with breast milk. In addition to sore nipples and difficulties with the baby getting enough milk, many women stop breast-feeding because of work or school responsibilities.

Another difficulty women have with breast-feeding is the limitations it places on them as far as what they can eat and drink. Everything that is in a mother's system can be passed on to the infant through breast milk, so mothers must be careful about what they consume. Some say that breast-fed babies will eat a wider variety of food because they were exposed to more flavors through the mother's breast milk, but this situation can also cause a great deal of stress for a mother. Babies can have allergies to things in the mother's diet, such as dairy, and sometimes foods such as broccoli cause an infant to have painful gas. Some women go on elimination diets and keep food diaries while they are breast-feeding to try to find the source of the infant's discomfort. In addition to everyday foods such as green vegetables and dairy, women are restricted in the amount of caffeine they should consume and the amount of alcohol they can drink. Breast-feeding mothers can drink alcohol, but it is recommended that they drink one drink for every two hours the baby won't nurse. If a baby won't nurse again for four hours, it is generally considered safe for the mother to drink two alcoholic beverages. These limits placed on a mother's consumption can frustrate some women and can be seen as a disadvantage of breast-feeding.

Another important aspect to consider when looking at breast-feeding rates in the United States is the acceptability of breast-feeding in public. According to the Healthstyles 2000 national mail survey, 31 percent of respondents felt that one-year-old children should not be breast-fed, and 27 percent felt it was embarrassing for a mother to breast-feed in front of others. More negative attitudes toward breast-feeding were held by people with lower household incomes and less education and by those who were nonwhite and who were under 30 years old or over 65 years old (Li, Fridinger, & Grummer-Strwn, 2002). Many women do not feel comfortable nursing in public because of other people's reactions and will instead go to public restrooms or to their cars, carefully time trips out, or give the baby a bottle when they are in public. Women who nurse older children in public are even more likely to experience a feeling of inappropriateness based on other's looks, comments, or body posture, and women have said that their experiences nursing in public have lessened the enjoyment of breast-feeding.

Overall, breast-feeding is the recommended way to feed an infant because of its numerous health benefits. However, many variables, such as mother's age, race, and income level influence the decision to breast-feed. Many women stop breast-feeding because of sore or cracked nipples, milk supply concerns, and returning to work, and restrictive diets and nursing in public also complicate the breast-feeding experience.

Many people tend to think of breast-feeding as a very personal decision, and there are many influences on a mother's decision. Ultimately, each woman must decide what she feels is best for her and her family in their situation, but many things, both individual and societal, influence that decision.

Jeanne Holcomb
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BULIMIA NERVOSA

Bulimia nervosa is an eating disorder characterized by a binge-and-purge eating pattern. Either by forcing oneself to vomit, taking laxatives or diuretics, or giving oneself enemas, the person with bulimia is purging to rid him- or herself of the food eaten. There is also a nonpurging form of bulimia characterized by some other method of keeping the weight off, such as compulsive exercising or fasting.

Binges and purges can range from once or twice a week to several times a day. What is visible to family and friends, however, may only be stringent dieting. Symptomatic of the disorder is the excessive amount of food being eaten. Someone with bulimia will eat more food and more frequently than most people. Often, while eating, the person seems to lack control or feels as if he or she can't stop eating. For example, normal food intake for women and teens is between 2,000 and 3,000 calories per day. But bulimic binges are often more than that in a span of less than two hours. Some people with the disorder have reported consuming up to 20,000 calories in binges lasting up to eight hours.

Binge-eating disorder, a newly recognized variation of bulimia, may affect many Americans who eat large amounts of food but do not purge afterward. Another recognized variation, disordered eating, differs from bulimia in that sufferers practice severe calorie restriction. This is a growing problem especially for female athletes in sports where they are judged by build and endurance, such as running, gymnastics, and figure skating. In this instance, the athlete becomes obsessed with his or her weight and may exercise excessively or even vomit to maintain an unrealistic low body weight as he or she seeks to improve performance. While this condition is seen largely in female athletes, the number of U.S. males with eating disorders may be as high as 25 percent of all Americans with an eating disorder, according to information released by the National Association for Males with Eating Disorders, Inc. (2011).
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A woman with an eating disorder eats a variety of unhealthy food. Binge eating is one characteristic of bulimia.

(PhotoDisc, Inc.)

Results from a national survey released in 2007 suggested that people with bulimia or binge-eating disorder had their condition for about eight years each. The average duration of anorexia was 1.7 years, which researchers say may reflect how difficult it is for people with chronic anorexia to participate in a study. The study, funded by the National Institute of Mental Health (2008) found that 15 percent of adult women and 5 percent of adult men reported having bulimia some time in their lives.

Rapidly purging food through abuse of laxatives, enemas, and diuretics or through induced vomiting upsets the body's balance of chemicals, including sodium and potassium. The result is often fatigue, irregular heartbeat, thinner bones, and seizures. Repeated vomiting can also damage the stomach and esophagus, erode tooth enamel, and result in skin rashes and broken blood vessels in the face.

Bulimia typically begins during adolescence and can continue for years undetected by others. The longer someone with an eating disorder waits to seek help, the more ingrained her or his eating habits become and the more difficult the recovery.

Marjolijn Bijlefeld and Sharon Zoumbaris
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CAFFEINE

As a chemical compound, caffeine is an alkaloid purine belonging to the group of organic compounds called methylxanthines. Pure caffeine is a white, crystalline, bitter-tasting compound. Caffeine is found in a number of plants, principally coffee and tea plants, as well as cola and cacao nuts. In plants, caffeine functions as a natural pesticide to deter insects.

The consumption of caffeine dates back thousands of years. Tea was consumed in China several thousand years BCE but quite possibly was used in India before that and introduced into China. Coffee consumption is believed to have started in the Kaffa region of Ethiopia around 800 CE and over time spread to Arabia, Turkey, and other parts of the Middle East. The port city of Mocha on the Red Sea in Yemen became a principal coffee-growing region and area of export in the Middle East. Rulers in coffee-growing areas imposed strict laws against the exportation of coffee plants to exercise their monopolies over the lucrative product. Coffee plants spread throughout the world from successful smuggling.

Tea and coffee were introduced into Europe in the 17th century, well after its use in other parts of the world. Chocolate drinks from cacao beans (cocoa is often used for the drink or powder product made from the cacao beans) were being concocted by native populations in Central and South America several hundred years BCE. The Spanish explorer Hernando Cortés (1485–1587) brought cocoa back to Spain around 1528.

Only a small amount of caffeine is found in the cacao plant and chocolate. The principal alkaloid in the cacao plant is theobromine, which is almost identical to caffeine but differs by having one less methyl group. Theobromine does not contain bromine but derives its name from the genus Theobroma of the cacao tree. Theobroma's Greek translation is “food of the gods.” Another compound almost identical to caffeine in tea is theophylline. It also contains one fewer ethyl group.
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A Currier & Ives advertisement from 1881 depicts a man enjoying a cup of coffee.

(Library of Congress)

The discovery of caffeine is attributed to Friedlieb Ferdinand Runge (1795–1867), a German physician and chemist. Runge was working in the laboratory of Johann Wolfgang Döbereiner (1780–1849), when Döbereiner's friend, Johann Wolfgang von Goethe (1749–1832), paid a visit. Runge performed an experiment for Goethe in which he dilated a cat's eye with an extract from a nightshade plant. Goethe awarded Runge with a sample of rare coffee beans and challenged him to determine the compound that gave coffee its stimulating effects. After several months, Runge isolated caffeine from coffee in 1819. Caffeine derives its name from the Kaffa region of Ethiopia and from the German kaffeine, which in turn is derived from the German word for coffee, kaffee. In 1827, a compound isolated from tea was named theine, but this was eventually shown to be caffeine.

Caffeine is a stimulant to the central nervous system and cardiac muscle and is a mild diuretic. Caffeine's physiological effects are thought to be the result of caffeine's interference with adenosine in the brain and body. Adenosine moderates nerve transmissions. As adenosine builds up while a person is awake, it produces a self-regulating mechanism to inhibit nerve transmission. As adenosine receptors in the brain acquire more adenosine, the reduction in nerve transmission induces sleep. Caffeine competes with adenosine and interferes with the neural modulation function of adenosine. This is why coffee has a tendency to keep people awake.

The effects of coffee and caffeinated drinks vary widely among individuals. Generally, moderate consumption leads to restlessness and tends to energize individuals. Caffeine increases blood pressure and has been indirectly associated with heart and pregnancy problems; it increases stomach acid, which can lead to ulcers. Regular users of caffeinated drinks can experience withdrawal side effects such as anxiety, nervousness, fatigue, and headaches. The effects of caffeine last several hours after consumption. It is carried by the blood to all parts of the body and is eliminated primarily through the urine after a half-life of 4 to 10 hours in most adults.

Health experts advise that moderated amounts of caffeine from 100 to 300 milligrams per day are acceptable. Adult Americans consume approximately 250 milligrams of caffeine per day. The LD50 (the lethal dose that kills 50% of a test population of individuals subjected to a substance) of caffeine for humans is estimated between 150 and 200 milligrams per kilogram of body weight. The amount of caffeine in some popular food items is given in Table 1.

Coffee beans are the primary source of caffeine. These beans are obtained from a variety of plants but can be broadly grouped into two classes: arabica and robusta. Arabica is obtained from the species Coffea arabica and robusta from the species Coffea canephora. Robusta, as the name implies, is more robust than arabica coffee but produces an inferior taste.

Arabica plants are grown globally, but robusta plants are grown only in the Eastern Hemisphere. Coffee beans contain 1 to 2 percent caffeine, with robusta varieties generally containing twice the content of arabica varieties. Other sources of caffeine contain various amounts: kola nut (1 to 3.5%), tea leaves (1.4 to 4.5%), and cacao (0.1 to 0.5%).

Some food processors add caffeine to their products (soft drinks), but others remove caffeine and advertise the product as decaffeinated. Coffee was first decaffeinated in 1906 in Germany through a process founded by the coffee merchant Ludwig Roselius (1874–1943). Roselius's team sought to decaffeinate coffee without destroying the aroma and flavor. Roselius fortuitously worked on beans that had been soaked with seawater during a storm and found a method to remove 97 percent of the caffeine in coffee beans without destroying the flavor. Roselius then marketed the product under different names in various European countries.

Table 1. Approximate Caffeine Content of Selected Food and Medicine Items






	Caffeine Content (in Milligrams)





	Coffee (8 ounces)
	30–140



	Mountain Dew (12 ounces)
	54



	Coca-Cola (12 ounces)
	45



	Pepsi-Cola (12 ounces)
	37



	Tea (brewed) (8 ounces)
	20–100



	Red Bull (8.2 ounces)
	80



	Häagen-Dazs coffee ice cream (1 cup)
	58



	Hot chocolate (8 ounces)
	5



	Excedrin (2 tablets)
	130



	NoDoz (1 tablet)
	200



	Anacin (2 tablets)
	64





In France, the name of the decaffeinated coffee was Sanka, which is derived from sans caffeine (sans kaffee). Sanka was introduced in the United States in 1923. The traditional method of decaffeinating coffee beans involved steaming the beans and then extracting the caffeine in an organic solvent such as freon, chloroform, methylene chloride, or ethyl acetate. Because of the environmental problems and costs associated with organic solvents, green decaffeination techniques have been developed in recent years. One popular method is to use supercritical carbon dioxide to extract caffeine.

Caffeine has widespread therapeutic use. It is widely used in headache (migraine) remedies such as aspirin and other analgesics. Caffeine is a mild vasoconstrictor, and its ability to constrict blood vessels serving the brain explains its use to relieve headache. Individuals who consume caffeine regularly through medications and food are susceptible to what is known as a rebound headache or caffeine rebound. This occurs when regular caffeine intake is suddenly reduced and the vessels dilate. Caffeine is a common substance in medications to treat apnea in premature infants. Apparently, the area of the brain controlling respiration in premature infants is not fully developed and caffeine helps to stimulate this portion of the brain. The combination of caffeine and ephedrine is used in dietary and athletic supplements, and their role as appetite suppressant and energy boosters has been extensively studied. Some individuals claim that a modest dose (200 milligrams) of caffeine can enhance athletic performance, but its exact effect is unclear. Caffeine is used for the treatment of attention deficit hyperactivity disorder, but health experts do not recommend its use for this condition.

Richard L. Myers
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CALCIUM

Calcium is everywhere these days—added to orange juice, cereal, dairy products, and a host of other prepared foods. This important mineral is needed for the development of bones and teeth. Plus, muscles, nerves, and all parts of the human body need calcium for optimum health. Due to this key role in dental health and the prevention of bone diseases such as osteoporosis, calcium is now a popular supplement. Even though it has been increasingly added to foods and made into supplements, calcium can easily be found naturally in many foods, including dairy products, green leafy vegetables, and soy products, including tofu.

Calcium requirements are highest for adolescents, whose bones are growing rapidly, and for pregnant and lactating women. The National Institutes of Health Office of Dietary Supplements in its 2010 fact sheet listed calcium requirements based on age with a few other noted factors. It recommended that preteens and adolescents should consume 1,300 milligrams per day of calcium. Adults from age 19 to age 50 should get 1,000 milligrams per day, and adults over 51 years old should increase their intake to 1,200 milligrams each day. Finally, pregnant teens need the same amount as their regular teen counterparts with 1,300 milligrams per day, and adult women who are pregnant and breast-feeding need 1,000 milligrams daily. The government recommendations also suggest exercise as an important partner for achieving maximal peak bone mass, and stress that fat-reduced dairy products such as skim milk are just as nutritious for older children. In fact, starting around age 9, kids need twice the daily amount of calcium as younger children.
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The yogurt section is shown at a Whole Foods Market in San Francisco, Monday, May 24, 2010. An explosion of yogurt options has given Americans bold new choices, from goat's milk to Greek-style to soy and even coconut milk yogurts.

(AP/Wide World Photos)

How can U.S. teens, renowned for their often poor nutrition, get enough calcium? One way is by consuming four to five glasses of low-fat milk per day. Other milk products are also good sources of calcium. Besides dairy products, green leafy vegetables, such as kale, collards, beets, and turnip tops are excellent natural sources of calcium. So are tofu, dried peas and beans, the soft bones of canned fish, and calcium-fortified orange juice.

Without enough from a daily diet of calcium rich foods or beverages, the human body turns to bones to find the calcium it needs. For people who do not eat enough calcium for a variety of reasons including lactose intolerance, calcium supplements are available, especially for anyone at particularly high risk for osteoporosis. Read the label of a calcium supplement carefully to find the amount of elemental calcium. There are different kinds of calcium supplements—including calcium citrate (which is generally the most easily absorbed), calcium carbonate, and calcium phosphate—that include other elements such as vitamin D, which help with absorption. Because of its ability to neutralize stomach acid, calcium carbonate is found in some over-the-counter antacid products.

Factors that affect calcium absorption include age, since young children and infants have a higher rate of absorption than adults. Vitamin D intake can improve calcium absorption when skin is exposed to a certain amount of sunlight. Research shows that other, competing nutrients in foods can actually slow the body's ability to absorb calcium. For example, foods with high levels of oxalic acid such as spinach, collard greens, sweet potatoes, or rhubarb can slow absorption because the oxalic acid in the foods binds to calcium.

A lack of calcium can also occur when calcium is regularly eliminated from the body in large quantities through waste and sweat. Those who regularly eat or drink high levels of sodium, protein, or caffeine can expect increased calcium loss. The opposite is true of a diet of fruits and vegetables; these foods, when metabolized, help reduce calcium loss by shifting the acid/base balance of the body and producing bicarbonate, which studies have shown reduces calcium excretion. While more calcium is generally better, too much is not good. Overdoses of calcium can interfere with the absorption of other nutrients, such as zinc and iron.

Bone loss, otherwise known as osteoporosis, is a long-term effect of low calcium intake, although symptoms may not be visible for years. Along with taking calcium supplements, bone mass and overall bone health can be improved by regular weight-bearing exercise, such as dancing and running, which can rebuild bone mass and strength. Unhealthy activities, such as smoking, alcohol use, and a poor diet contribute to losing bone mass.

According to the National Institute of Child Health and Human Development, supplementing the daily diets of girls ages 12 to 16 with an extra 350 milligrams of calcium produced a 14 percent increase in bone density. Researchers say this is a striking difference, because for every 5 percent increase in bone density, the risk of later bone fracture declines by 40 percent. Calcium requirements rise again during the second and third trimester of pregnancy—the period during which the fetal skeleton is developing quickly. The general recommendation for pregnant women is that calcium intake should be increased by 400 milligrams per day.

Other examples of calcium's effect on health include the possibility that it lowers blood pressure and reduces the likelihood of forming kidney stones. Researchers say calcium from food does not increase the risk of calcium oxalate stones, which are the most common type of kidney stones. People who form calcium oxalate stones are advised to include 800 milligrams of calcium-rich foods in their diet every day. However, if they take calcium supplements, they should be taken at the same time oxalate-rich foods are eaten. Studies have shown that calcium supplements may increase the risk of calcium oxalate stone formation when taken alone.

Scientists are also studying whether the recommended amount of daily calcium might lower the chance of developing colon cancer in adults. While it is too early to tell, there is research underway. As for heart health, an adequate supply of daily calcium has been shown to help muscles, especially the heart muscle, do the work of contracting and relaxing. Plus, calcium appears to help the nervous system regulate the level of pressure in arteries.

Sharon Zoumbaris
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CALORIES

A calorie is a measurement of heat needed to raise one kilogram of water one degree Celsius. Since food stokes the furnace of our bodies, foods have assigned calorie values. The number of calories in a food can be found on the nutrition facts label on any packaged food. Realize, however, that these are calories per serving. If the nutrition label claims the package has two servings—by eating it all, you've eaten double the calories that the label says.

Fat and alcohol are high in calories. Foods high in both sugars and fat contain many calories but often are low in vitamins, minerals, and fiber. Numerous calorie counters are readily available—online and often in cookbooks. A reduction in caloric intake will result in weight loss. An increase in the amount of calories consumed will cause weight gain. One pound equals 3,500 calories. So to lose a pound in, say, a week, an individual would have to consume 3,500 calories less, burn 3,500 calories in exercise, or some combination of the two during the course of the week (or 500 calories per day).

It is possible to estimate about how many calories per day must be eaten to maintain body weight. Use the formula below to calculate that number. For those seeking to lose weight, cut the calories or increase the overall level of activity.

Moderately active men should multiply their weight in pounds by 15. For example, if a man weighs 170 pounds, he needs about 2,500 calories per day. Moderately active women should multiply their weight by 12. A 130-pound woman needs about 1,560 calories per day.

However, those who are not regularly active will need to use a different formula because the number of calories needed per day decreases with the level of activity. In other words, if an individual burns fewer calories a day, he or she will need fewer of them to maintain current weight. Relatively inactive men should multiply their weight by 13 pounds, and women in that category should multiply their weigh by 10. So a 170-pound man who is relatively inactive needs 2,210 calories, and a 130-pound inactive woman needs 1,300 calories to maintain body weight.

Calories from Fat Numerous health and government authorities, including the U.S. Surgeon General, the National Academy of Sciences, the American Heart Association, and the American Dietetic Association, recommend reducing dietary fat to 30 percent or less of total calories. However, that doesn't mean giving up all high-fat food products. For example, peanut butter with sugar added has 200 calories in a two-tablespoon serving. Of those 200 calories, 140 calories are from fat—70 percent. Add that peanut butter to two slices of whole wheat bread, which have 120 calories and 20 calories from fat, and the equation is different: now the fat is down to about 48 percent. It's still higher than the recommendation, but by adding a glass of skim milk and an apple, the fat drops down to a healthy level.

Keep in mind that the information on nutrition labels is based on a 2,000-calorie-per-day diet. So if daily average caloric intake is lower, the overall percentage of fat is higher than what's listed on the label. For example, back to the peanut butter with its 16 grams of total fat and 3 grams of saturated fat. The total fat is 25 percent of the daily value and the saturated fat is 15 percent of the daily value—based on a 2,000-calorie diet, which calls for less than 65 grams of total fat and less than 20 grams of saturated fat per day. Now for an inactive person they would need only 1,300 calories per day to maintain their body weight.

According to figures released by the Centers for Disease Control and Prevention (CDC), Americans have steadily increased their rate of calorie consumption, and the rate of increase is three times greater in women than men. Diet analysis published in 2004 showed women went from 1,542 calories per day to 1,877 between 1971 and 2000. Men increased 7 percent from 2,450 calories per day to 2,618 calories over the same period. The study was based on data from the National Health and Nutrition Examination Survey collected by the CDC's National Center for Health Statistics.

Eating more frequently is encouraged by numerous environmental changes: a greater variety of foods, some with higher caloric content; the growth of the fast-food industry; the increased numbers and marketing of snack foods; and a growing tendency to socialize with food and drink.

At the same time, there are fewer opportunities in daily life to burn calories: children watch more television daily; many schools have done away with or cut back on physical education; many neighborhoods lack sidewalks for safe walking; the workplace has become increasingly automated; household chores are assisted by labor-saving machinery; and walking and cycling have been replaced by automobile travel for all but the shortest distances.

Consider this: the American Institute for Cancer Research says Americans’ snack-food intake has tripled in the last 20 years. An average American now consumes 16 to 20 pounds of snack food, or 40,000 snack calories, per year.

Calories Burned during Exercise Exercise burns calories. For example, walking briskly can burn off about 100 calories per mile. Bicycling for half an hour at nearly 10 miles per hour will burn about 195 calories. The specific number depends on the person's weight and the intensity of the activity. A variety of interactive exercise counters, available on the Internet, allows anyone to plug in their weight and age, and change variables such as the length of time and intensity of the activity. For someone working to lose weight, the combination of exercise and a healthy diet works more effectively than either method by itself. Eat less and lose weight. Exercise more and lose weight, tone muscles, and build aerobic endurance. Do both and they will complement each other.

The more an individual weighs, the more calories he or she will burn. The reason is the heart has to pump harder to get the blood to the different parts of the body. So a 130-pound person doing medium-intensity aerobic dancing for 30 minutes will burn about 174 calories. A 150-pound person will burn about 201 calories in the same amount of time.

Table 1.Calories per Hour Expended in Common Physical Activities





	Moderate Physical Activity
	Approximate Calories Burned per Hour by a 154-Pound Person





	Hiking
	370



	Light gardening/yard work
	330



	Dancing
	330



	Golf (walking and carrying clubs)
	330



	Bicycling (< 10 miles per hour)
	290



	Walking (3.5 miles per hour)
	280



	Weight lifting (general light workout)
	220



	Stretching
	180



	Vigorous Physical Activity
	 



	Running/jogging (5 miles per hour)
	590



	Bicycling (> 10 miles per hour)
	590



	Swimming (slow freestyle laps)
	510



	Aerobics
	480



	Walking (4.5 miles per hour)
	460



	Heavy yard work (chopping wood)
	440



	Weight lifting (vigorous effort)
	440



	Basketball (vigorous)
	440





Source: Adapted from the 2005 DGAC (Dietary Guidelines Advisory Committee) Report. Courtesy USDA Guidelines for Americans 2005, www.cnpp.usda.gov/dietaryguidelines.htm.

Note: Some examples of physical activities commonly engaged in and the average amount of calories a 154-pound individual will expend by engaging in each activity for one hour. The expenditure value encompasses both resting metabolic rate calories and activity expenditure. Some of the activities can constitute either moderate- or vigorous-intensity physical activity depending on the rate at which they are carried out (for walking and bicycling).

Calories burned per hour will be higher for persons who weigh more than 154 pounds (70 kilograms) and lower for persons who weigh less.

The Austin (Texas) Diagnostics Clinic put together this list of calorie-burning levels of different activities in the spring 1998 issue of its fitness publication, Classics Club Quarterly. Many such listings and online calculators exist to help provide a more precise gauge on calories burned.

Let's say you eat 2,000 calories’ worth of food. But your physical activity only uses 1,500 of these. The extra calories are stored in your body—as fat. When you exercise, your body uses fuel, which comes from one of two forms: stored carbohydrates called glycogen or stored body fat. Stored body fat is found in fat cells and is also stored in small droplets in the muscles.

Most activities use both carbohydrates and fat for fuel. Lower-intensity workouts, such as walking, use fat as the primary fuel. As the workout intensifies, the fuel reserves come increasingly from carbohydrates. But that doesn't mean that walking burns more fat than running. When the carbohydrate or glycogen source runs low, the body releases fats for fuels. Also, a higher-intensity workout, such as running, continues to burn fat even after the physical activity itself is over. As the body works to restore glycogen, it continues to use fat to do so. And because higher-intensity workouts burn more calories overall, even though the mix of carbohydrates and fats may be different, it is possible to burn more fat in the workout.

Marjolijn Bijlefeld and Sharon Zoumbaris
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CANCER

Cancer is a complex family of diseases characterized by cells that divide and grow without normal control. The study and treatment of cancer is known as oncology. The various types of cancers are named for the cells in the body where they begin. Carcinomas originate in epithelial cells that line or cover the surfaces of organs such as the lung, breast, and colon. Sarcomas start in connective or supportive tissues of the body such as bone, cartilage, fat, connective tissue, and muscle. Lymphomas are cancers that come from the lymph nodes and tissues of the body's immune system. Leukemias are cancers of the blood cells.

Interactions between the environment and a person's individual genetic predisposition can play an important role in the development of cancer. Carcinogens and environmental or extrinsic factors that have been implicated in causing cancer include viruses, chemicals, and radiation. These agents can directly or indirectly cause mutations or genetic damage within a cell that result in uncontrollable cell division and, eventually, a tumor.

Another set of factors, what we will call endogenous factors (of the body), also contribute to cancer. These endogenous influences are comprised of certain hormones and inflammatory molecules. Thus, there are three parts to the cancer-causing equation: each person's unique set of genes, his or her exposure to extrinsic or environmental factors, and his or her own health history relating to hormones and inflammation.

Environmental Risk Factors The International Agency for Research on Cancer keeps track of known carcinogens or agents that cause cancer, along with comprehensive evaluations on the health risk posed by these agents. The National Cancer Institute also maintains a website informing the public of environmental risk factors: www.cdc.gov/nceh/. At the turn of the millennium, Richard Doll and his colleague Richard Peto, while working at the Radcliffe Infirmary in Oxford, England, estimated the proportions of cancer deaths caused by avoidable environmental factors. They estimated that tobacco smoke, which is a source of chemical carcinogens, causes 25 to 40 percent of cancer deaths.

Our diet is considered to cause between 10 percent and 70 percent of cancer deaths. Infections from viruses are thought to cause 10 percent to 15 percent of all cancer. Chemical carcinogens in the workplace are thought to be responsible for 2 percent to 8 percent of cancer deaths. Radiation, the most common type being ultraviolet radiation from sun exposure, is reputed to be responsible for 2 percent to 4 percent of cancer deaths. Pollutants in air, water, and food are estimated to cause less than 1 to 5 percent of cancer deaths; and certain medicines cause 0.3 percent to 1.5 percent of deaths (Doll, 1998a; Doll & Peto, 1981; Nelson, 2004).

Lessons from Chimney Sweeps Many chemical carcinogens were first identified in the workplace. Beginning in the 1700s, doctors realized that workers within particular industries developed tumors at much higher rates than the rest of the population. The physicians rightly associated the tumors with industrial exposure to particular chemicals.

The earliest investigation of an occupational neoplasm examined the connection between soot and scrotal cancer (Pott, 1775; CA Journal, 1974). Sir Percivall Pott, who was a highly respected surgeon at Saint Bartholomew's Hospital in London in the 1700s, first described an occupational cancer in chimney sweeps, cancer of the scrotum. He noted “the disease, in these people, seems to derive its origin from a lodgment of soot in the rugae or folds of the scrotum.” The chimney sweeper's cancer or “soot-wart” as it was called, produced a superficial, painful, ragged sore with hard and rising edges. Originally, this was thought to be a type of venereal or sexually transmitted disease and was treated with mercurials without success.

Pott also reported a case of cancer on the hand of a gardener who spread soot on the garden to protect the plants from slugs as part of his duties. He even observed cancer development in a man who merely stayed with a chimney sweep who stored bags of soot and tools in his home. These observations ultimately led to additional studies that identified a number of occupational carcinogenic exposures and led to public health measures to reduce cancer risk.

What Is in a Cigarette? Tobacco use is unfortunately the largest voluntary carcinogen exposure experiment in history, and is still ongoing (Wogan et al., 2004).

The most common exposure to known chemical carcinogens comes from tobacco products. Smoking and chewing tobacco, as well as inhalation of secondary smoke, all cause cancer. Tobacco smoke contains more than 60 known carcinogens, including polycyclic aromatic hydrocarbons or PAHs, nitrosamines, aromatic amines, acetaldehyde, and phenols, among others. Unburned tobacco, such as chewing tobacco and snuff, contains nitrosamines and small amounts of PAHs. The study of these chemicals and their tumorigenic potential was performed by chemical analysis of cigarette smoke. The different chemicals were applied to mouse skin to determine if they cause cancer, similar to the experiment performed by Yamagiwa and Ichikawa in 1915 (Hecht, 2003).

The Yin and Yang of Hormones Scientists have come to recognize that some of the natural molecules in the body indirectly promote tumorigenesis. While many of the carcinogens discussed previously can directly mutate DNA, some endogenous molecules have the potential to promote cancer formation by indirectly increasing the chances of mutation. These endogenous factors, hormones and inflammatory molecules, normally regulate healthy physiology. However, they may circulate in the blood at unhealthy, high levels in certain cases. Some hormones may be elevated in obese individuals, and inflammatory regulators may be elevated in patients with chronic inflammation. Prolonged, elevated levels of these naturally occurring chemicals can promote the development of neoplasia.
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The addictive properties of nicotine make it difficult for many smokers to quit. The nicotine in cigarettes has been linked to lung cancer.

(PhotoDisc, Inc.)

Estrogen Physicians and scientists have long recognized that sustained levels of endogenous estrogen pose a breast cancer risk. Breast tissue is naturally responsive to this hormone; the normal development of the mammary glands, both at puberty and during pregnancy, is stimulated by estrogen. Women who have no children, who begin to menstruate early, or who continue to have menstrual cycles past the typical age for menopause have a greater chance of developing postmenopausal breast carcinoma. In these situations, the woman undergoes more menstrual cycles over her lifetime and therefore her exposure to estrogen is sustained.

Bernardino Ramazzini in 1713 was the first to notice that women who did not have children, nuns in fact, had a higher incidence of breast cancer than women who had children (Franco, 2001). This observation was statistically confirmed by Janet Lane-Claypon in her 1926 study of breast cancer patients. We now know that estrogen blood levels of women with postmenopausal breast cancer are 15 percent higher than those of healthy postmenopausal women (Lane-Claypon, 1926; Thomas, Reeves, & Key, 1997). More recent epidemiological studies demonstrate that excess weight, low physical activity, and alcohol also contribute to postmenopausal breast cancer risk.

Since the late 1980s, clinical studies monitored by health care providers in controlled settings have been undertaken to determine whether these lifestyle and diet factors were correlated with raised levels of circulating estrogen. To perform these studies, women volunteers participated in detailed weight and body measurements, exercise programs, or alcohol and diet regimens during which blood was drawn periodically. All three risk factors were found to correlate with higher levels of circulating estrogen than control groups (Dorgan et al., 2001; Kaye et al., 1991; McTiernan et al., 2004). The findings that excess adipose tissue and physical inactivity are associated with elevated estrogen levels is not surprising given that in postmenopausal women, adipose or fat cells synthesize estrogen (Clemons & Goss, 2001).

Insulin Epidemiological studies have shown that obesity is a risk factor for colon cancer, especially in men, and physical inactivity is a risk factor for colon cancer in both men and women. Researchers have formulated the hypothesis that these factors mediate tumorigenesis via the hormone insulin and a related molecule called insulin-like growth factor (IGF). Because obesity and physical inactivity lead to increased levels of circulating insulin and IGF, studies were performed to determine whether these hormones were associated with greater risk of colon cancer.

Thousands of study participants answered health questionnaires and donated blood samples periodically over the course of several years so that circulating hormone levels could be assayed. Higher levels of insulin and IGF were found to correlate with an increased risk of colon cancer as well as death from colon cancer (Wolpin et al., 2009). Researchers have also hypothesized that insulin and IGF play a role in mediating breast cancer risk in obese and physically inactive women, separately from effects on estrogen synthesis. To date, data from clinical studies examining the levels of insulin and IGF in women with breast cancer have yielded conflicting results. Hopefully, future studies will resolve this question (Coyle, 2009).

How Irritating Despite advances in the understanding of carcinogenesis, from the late 1800s until the 1920s, cancer was thought by some to be caused by trauma. This belief was maintained despite the failure to cause cancer in experimental animals by injury. However, inflammation, which is a normal, healthy response to irritation, infection, and injury, may be a cause of cancer. The inflammatory process has the potential to become unregulated, meaning it does not stop when the infectious agents are eliminated or damage from the injury is healed. Chronic inflammation elevates the risk of several types of cancer. Infections with certain bacteria, viruses, or parasites are particularly associated with tumorigenesis. For example, stomach inflammation stemming from infection with the bacteria Helicobacter pylori increases the risk of stomach cancer, while chronic liver inflammation caused by the liver fluke parasite elevates the chance of developing hepatic cancer.

The human papillomavirus causes inflammation in the uterine cervix, which contributes to the development of cervical carcinoma. Exposure to the chemical asbestos causes chronic inflammation of the mesothelium, the lining of the lung cavity, raising the chance of developing the rare cancer called mesothelioma. Obesity also can lead to chronic inflammation, contributing to tumorigenesis via the inflammatory pathway as well as altering hormone levels. Chronic inflammation of the intestine caused by autoimmune diseases such as Crohn's disease and ulcerative colitis also predispose the patient to colon cancer. Persistent refluxing of stomach acid up into the esophagus, often referred to as heartburn, may also result in inflammation and increase the risk of esophageal cancer (Aggarwal et al., 2006; Hussain & Harris, 2007).

Asbestos Asbestos causes a type of lung cancer called mesothelioma, carcinoma of the lining of the lung cavity. Asbestos is the commercial name of a family of silicon-based mineral fibers that are used in construction and manufacturing because they are fire and friction resistant. It must be inhaled to be dangerous, and asbestos fibers have been documented in the lungs of mesothelioma patients. The connection between mesothelioma and the inhalation of asbestos fibers is quite strong, perhaps the strongest cause-effect relationship among all known carcinogens, meaning that almost all mesothelioma cases develop because of asbestos exposure. Mesothelioma is usually fatal. The average survival after diagnosis is 9 to 12 months.

Asbestos is considered an occupational carcinogen because most of the people who develop mesothelioma inhaled asbestos fibers in the workplace. People are exposed because they mine asbestos, or because they work in factories where it is used, or because they work at construction sites with materials containing these fibers. The number of cases of this fatal cancer in men has increased over the past 30 years, although it is still relatively rare in the United States. Researchers connect this development with the fact that asbestos became commonplace in industry about 60 years ago, at a time when most factory workers were men. The rising number of cases also reflects the fact that mesotheliomas seldom appear earlier than 15 years after exposure. After 15 years, the mesothelioma rate begins to rise. In 1986, the United States passed the Asbestos Hazard Emergency Response Act, mandating that asbestos exposure levels in the workplace be kept safe.

Asbestos and mesothelioma have generated a good deal of media attention. One reason is because asbestos was used as a fireproof coating around pipes in many public buildings, including schools. The Asbestos Hazard Emergency Response Act banned its use as a spray-on fireproofing material, but in doing so it brought the dangers of this material to the attention of the public and led to the distorted assumption that the asbestos in schools posed an immediate threat. Asbestos coatings do not shed fibers unless decayed or disturbed by renovation.

A 1989 survey found that even in buildings with damaged asbestos linings, the asbestos fiber content of the air was one-one hundredth of the permissible exposure level. Additionally, the asbestos fibers used for fireproofing were not the most dangerous variety. Scientists believe that those at most risk of contracting mesothelioma from asbestos in public buildings were the workers hired by panicked officials to remove it, and only then if proper precautions were not followed (Mossman et al., 1990; Robinson, Musk, & Lake, 2005).
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Sign outside a construction zone warns of the dangers of asbestos.
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Radiation Some types of radiation, mainly ultraviolet and ionizing radiation, induce cancer. The most common form of radiation exposure that leads to cancer is ultraviolet rays from the sun, which cause skin cancer, including basal cell carcinoma, squamous cell carcinoma and melanoma (Green et al., 1999). Not surprisingly, given the ubiquity of exposure to sunlight, basal and squamous cell carcinomas are the most common cancers in the United States, but they seldom lead to death. Ionizing radiation, in the form of X-rays and radioactivity, can also be harmful but is considered to contribute to a small portion of total cancers overall.

Radon, a naturally occurring radioactive gas, seeps into buildings from the ground or rocks. Chronic exposure to radon has been linked to lung cancer, with estimates of radon-induced lung cancer deaths ranging between 2 percent and 20 percent of the overall number of annual lung cancer deaths. Most of these deaths arise from the especially dangerous combination of radon exposure and smoking. Home radon levels can be evaluated by detection kits available in hardware stores (Frumkin & Samet, 2001).

You Are What You Eat

Aflatoxin Aflatoxin, a chemical produced by the fungus Aspergillus flavus oryzae, has been positively identified as a causative agent of liver cancer and is probably the best-documented carcinogen found in food. It first came to scientific attention when turkeys became poisoned by moldy peanut meal. Next, laboratory rats were found to develop liver cancer after eating moldy feed. Soon, the fungus was identified, and the causative agent, aflatoxin B1 (AFB1) was purified. Epidemiological studies revealed that basic foodstuffs, such as peanuts, are contaminated with Aspergillus in countries where liver cancer is prominent. In fact, there is a strong correlation between ingestion of contaminated food, urine levels of AFB1 metabolites, and liver cancer incidence. In the laboratory, scientists found that AFB1 induces mutations in bacteria and human cells. Together, these findings strongly implicate AFB1 as a causative agent of liver cancer (Guengerich, 2001; Wogan et al., 2004).

Red Meat Epidemiological studies have uncovered a small but significant correlation between the consumption of red meat, especially processed red meat, and the incidence of colorectal cancer. One group of known carcinogens, N-nitroso compounds (NOCs) is formed by the digestion of meat in the intestine. Clinical studies in which volunteers were kept on strictly monitored and controlled diets showed that a regimen rich in red meat resulted in higher levels of NOCs in the feces. Fecal analysis determined that the source of the NOCs is heme, or the iron-carrying elements in red meat.

Although NOCs are known carcinogens, scientists were skeptical that NOCs formed from meat digestion are a causative agent in colorectal cancer (Cross, Pollock, & Bingham, 2003). A federal study of more than a half-million people reinforced these findings, however, confirming that eating large amounts of red meat leads to a 20 percent higher risk of dying of cancer (Sinha, Cross, Graubard, Leitzmann, & Schatzkin, 2009).

Playing with Fire Two groups of carcinogens have been discovered in fatty foods subjected to high heat: heterocyclic amines in fried, broiled, and barbecued meats and acrylamide in potato chips and French fries. Both compounds are formed during high-temperature cooking processes. Heterocyclic amines are mutagens and cause cancer in laboratory animals. Acrylamide is weakly mutagenic and weakly carcinogenic to laboratory animals. Experiments to determine if these compounds pose a cancer risk to humans are ongoing. Several considerations pose difficulties in determining this risk. For example, the absorption of acrylamide is different for rodents than humans, making the translation of carcinogenicity from laboratory animals to humans uncertain. Furthermore, it is difficult to assess the relative amounts of consumption of these agents in study populations. One way to address this question is to design questionnaires that inquire about cooking method as an indirect way of gauging cooking temperature (Wogan et al., 2004).

Is DNA Destiny? Breakthroughs in cell and molecular biology, beginning in the early 19th century, have answered many complex questions about cancer. The recognition of DNA as an instruction manual that outlines the genetic directions for cells has led to some of the biggest advances in cancer research. After learning how to decipher the directions, it became clear that genes were vulnerable to errors in coding, called mutations, which can lead to carcinogenesis. These mutations can be inherited or caused by chemical carcinogens, viruses, or radiation. Inherited, or familial, cancer is not nearly as common as spontaneous cancer and represents less than 15 percent of all cancers. It is important, though, to investigate these cancers because results can identify families at risk and the genes responsible. Genes have been discovered that are associated with familial cancer of the breast, colon, rectum, kidney, ovary, esophagus, lymph nodes, pancreas, and skin.

Six Steps: Tumor Growth and Spread The development of human cancer is a complex process composed of multiple steps. More than 100 different types of human cancer exist, yet it has been proposed that they share a set of common features and capabilities. The process of transforming normal cells into malignant ones involves at least six major events, summarized here as simply as possible (the reader is directed to a review by Hanahan & Weinberg, 2000, which provides the basis of this discussion). Most importantly, cancer is a disease of individual cells. Tumors bring normal and cancerous cells together and when they interact they spread and grow.

Step One: License to Grow Most normal human cells require growth signals to proliferate. These signals include growth factors, the extracellular matrix that cells reside in, and signals that come from molecules that keep cells connected to each other. These growth-promoting signals serve as regulators of cell growth and keep the proliferation of normal cells in check. Tumor cells, however, have been shown to grow in a manner that is independent of these outside signals. Cancer cells have circumvented normal growth control mechanisms by using a number of strategies. They can produce their own growth stimulators, change the components of the extracellular matrix that they bind to, and may also even influence their neighboring normal cells to provide growth stimulators that the cancer cells then respond to. Taken together, tumor cells, unlike their normal counterparts, have been shown to grow independent of normal growth factor signals, thereby escaping the restrictive growth control that characterizes normal human cells.

Step Two: No Stop Signs A second feature of human cancer cells is their lack of response to the signals that inhibit their growth. Under normal circumstances, cell growth is regulated such that the tissue in which cells reside is stably maintained, so that tissue homeostasis is not disrupted. This quiescent state is achieved through the activity of growth inhibitors that are either free to interact with the cells on the surface of interacting cells or housed in the matrix surrounding cells. Normal cells, simply put, respond to these negative growth regulators and stop growing, whereas cancer cells have developed strategies that enable them to circumvent and/or become insensitive to these antigrowth signals and continue to grow without restriction.

Step Three: Forever Young A third feature of successful cancer development is the ability of cancer cells to avoid the natural programmed cell death that controls normal human cells. Programmed cell death is called apoptosis. It represents the counterbalance to cell proliferation and plays a critical role in the regulation of tissue growth and mass. One example of how cancer cells can avoid apoptosis is through the loss of activity of certain tumor suppressors, often by a mutation in that suppressor.

Taken together, the three features described here would not alone result in unrestricted tumor growth unless the tumor cell population could avoid a process called senescence, from the Latin meaning “growing old.” Leonard Hayflick, working at the Wistar Institute in Philadelphia, demonstrated in 1965 that normal human cells in vitro have a limited number of doubling times, after which the cell enters senescence (Hayflick, 1965). That number of cell divisions is referred to as the Hayflick number or limit. Once this number of cell divisions is reached, the cell stops dividing, and normal homeostasis is disrupted, ultimately leading to cell death. Cancer cells appear to be exceptions to this limited ability to divide, and most appear to be immortalized with, in some cases, an infinite Hayflick number, thereby resulting in what has been termed a “limitless reproductive potential” (Hanahan & Weinberg, 2000).

Step Four: Arrested Development: Tumor Dormancy Once tumor cells acquire the ability to reproduce with little restriction, small groups of these cells join to form a tiny tumor that will be unable to continue to grow much beyond a few millimeters in diameter (the size of a pinhead) unless it is invaded by new capillaries, a process called angiogenesis (Folkman, 1971). This concept, that tumor growth is dependent on angiogenesis, was first postulated in the early 1970s by the father of the field of angiogenesis research, Judah Folkman.

Folkman described the presence of this small, unvascularized little tumor as a dormant cancer, essentially “cancer without disease” because it is only when the angiogenic program is switched on—and new capillaries invade the dormant cancer lesion, bringing nutrients and removing waste—that the tumor has the capacity to grow exponentially and begin to be “cancer with disease” (Folkman & Kalluri, 2004).

Step Five: Got Blood Simply put, in the absence of a blood supply, tumors are unable to grow, progress, and metastasize. Whether angiogenesis is turned on or not depends on the balance between angiogenic stimulators and inhibitors produced by the tumor cells themselves as well as their associated noncancer cells. A number of angiogenesis inhibitors are now approved for use in the treatment of cancer patients, and many more are currently being tested in clinical trials in the United States and around the world. The critical importance of angiogenesis regulation in human tumor growth and progression was acknowledged in 2004, when Mark McClellan, the commissioner of the U.S. Food and Drug Administration, announced that antiangiogenic therapy had become the fourth major treatment approach for human cancer, joining surgery, radiation, and chemotherapy.

Step Six: Moving On A sixth and critically important activity of an established tumor is its ability to spread itself, or to metastasize. It is now widely appreciated that the major cause of death from cancer is its metastasis. This level of disease progression is characterized by the seeding of tissues and organs outside of the primary tumor. A multistep process is required for successful tumor metastasis. This process requires participation of the cancer cells themselves, their production of key proteases that facilitate tumor cell migration and invasion, their neighboring stromal and endothelial cells, and the microenvironment of both the primary tumor and the final, distant site where those tumor cells take root.

One of the earliest events in the process of tumor metastasis is the separation of tumor cells from each other and from the extracellular matrix that surrounds them, thereby freeing them to begin the cascade of activities that ends with a distant metastatic growth. Changes in cell-cell adhesion molecules and proteins called integrins liberate the tumor cell from both other tumor cells and their microenvironment. These changes are complemented by the production and activation of a panel of extracellular matrix-degrading enzymes, including the matrix metalloproteinase (MMPs) family of proteases.

MMPs facilitate tumor spread by degrading the escape route of the tumor cell from its parent tumor through the extracellular matrix to the blood vessel that often serves as the conduit for tumor cell spread. This same family of enzymes facilitates the establishment of the secondary site of the tumor along with members of the serine protease family. MMPs are also required for the process of angiogenesis. These proteases and their activities are so inextricably linked to successful solid tumor growth and metastasis that they have recently been the subject of intense research as potential cancer diagnostics and prognostics.

Once tumor cells escape the confines of their parent tumor and invade locally through the extracellular matrix that separates them from the nearest blood vessel, they invade into the blood vessel that will carry them throughout the body via a process called intravasation. After being transported to a distant site, the tumor cells leave the bloodstream via a process called extravasation, and then invade into the secondary metastatic site using some of the same proteolytic machinery. At this point, the tumor cells essentially go through the same processes that characterize the growth of a primary tumor: tumor cell proliferation, invasion, and angiogenesis.

Certain tumor cells can also metastasize through the lymphatic system of vessels, and breast, colon, skin, and prostate cancers commonly use this conduit to spread. The lymphatic system normally plays a key role in the function of the immune system, in regulating body fluids, and in the absorption of fats from the diet. Tumor cells find less resistance to entrance into lymphatic vessels because the latter lack the barrier called the “basement membrane” that protects the capillary system from constant invasion by cells. Once tumor cells enter the lymphatic vessels, they are either trapped in lymph nodes throughout the body, expand and grow in the lymph nodes, or find their way into the capillary system for dissemination.

One long-standing question with respect to tumor metastasis is why certain cancers metastasize preferentially to certain organs, a phenomenon known as “site-specific metastasis” (Hart & Fidler, 1980). It remains unclear, despite significant research efforts to answer this question, why it is that prostate and breast cancer, for example, show preferential metastatic homing to bony sites in the body. Research has focused on the factors that make potential metastatic sites attractive to the disseminated tumor cells, including the nature of the microenvironment or “soil” of the secondary site, the types and roles of the cells that are found at the secondary site, and other factors. It is also true that, for certain types of cancers, the vascular anatomy and blood flow dictate metastatic sites, as is the case for the oft-cited example of gastrointestinal cancer metastasis. In this disease, the tumor cells metastasize into the first local vascular conduit, which results, most often, in metastases to the liver. Bone is another common site for metastasis.

The Statistics In the early 1900s, it was estimated that there were 80,000 cases of cancer in the United States, causing 5 percent of the annual deaths. In hospital autopsies, cancer was found in 1 case out of 12 (Da Costa, 1910). According to the American Cancer Society (2011), in the United States in 2011, there are expected to be more than 1.5 million new cancer cases for the year and more than 570,000 cancer deaths in the year. The four most common invasive cancers in the United States are breast, colon and rectum, lung and bronchus, and prostate.

In men, cancers of prostate, lung and bronchus, and colon and rectum account for about 50 percent of all newly diagnosed cancers. Prostate cancer alone accounts for about 25 percent of cases in men. For women, the three most commonly diagnosed cancers are breast, lung and bronchus, and colon and rectum, accounting for about 50 percent of cases in women. Breast cancer alone accounts for about 25 percent of all new cancer cases among women. These estimates do not include the common and less threatening in situ cancers as well as squamous and basal cell cancers of the skin (www.seer.cancer.gov).

Cigarette smoking is the single largest cause of cancer in the world. Estimates from the United States, the United Kingdom, and Germany indicate that by the end of the 20th century, smoking was responsible for 30 to 40 percent of all cancers. In the United States, 85 percent of the people who develop lung cancer will die from it, and 80 percent of lung cancer cases are attributable to cigarette smoking (Coyle, 2009; Doll, 1998b; Nelson, 2004).

Keeping Count Cancer registries collect detailed information about patients with cancer, including the stage at diagnosis, the treatment, and the outcome of each patient's cancer (Hutchinson et al., 2008). This is done by every hospital and then sent on to the state and federal government. This data is then used to provide information for the medical and public health communities.

Two primary agencies maintain websites reporting on cancer trends in the United States: the American Cancer Society (www.cancer.org) and the National Cancer Institute (www.cancer.gov). Hospital cancer registries report to the national registry, SEER (www.seer.cancer.gov). National cancer registries report to the International Agency for Research on Cancer (IARC), a division of the World Health Organization (www.iarc.fr). IARC compiles global cancer statistics, accessed at www-dep.iarc.fr. These gigantic epidemiological efforts pinpoint cancer risk factors, not only saving lives, but also helping direct future research. They also underscore the importance of global communication in the fight against disease.

In the United States, the first cancer registry was established in the early 1920s by Ernest Codman at the Massachusetts General Hospital in Boston for the purpose of tracking bone sarcomas (Hutchinson et al., 2008). Later, registries were established for cancers of the breast, mouth, tongue, colon, and thyroid. In the 1930s, the American College of Surgeons’ Commission on Cancer established an approval process for cancer clinics, but at that time there was no requirement for cancer registries, although many hospitals began to develop them. In 1935, a group of interested citizens in New Haven, Connecticut, established the Connecticut Tumor Registry (Haenszel & Curnen, 1986). These individuals were alarmed at the large increase in cancer cases in Connecticut, in which deaths from cancer more than doubled between 1930 and 1934.

These concerned citizens believed that a registry would provide the statistical information needed to determine the cause of the increase. In 1956, cancer registries became a mandatory component of an approved cancer program. Today physicians caring for cancer patients are required to document many details about each patient with a history of cancer. The registries track cancer type, stage, treatment, recurrence, and survival rates.

Analysis of information in registries revealed two major national trends in cancer risk during the 20th century. First, by 1920, cancer mortality (deaths from cancer) began to increase as deaths from tuberculosis decreased. Several reports linked the two trends as cause and effect, suggesting that infection with tuberculosis might protect the patient from cancer. Later it was realized that the decline in deaths from tuberculosis was related to an increase in life span attributable to the development of antibiotics. By reducing the number of deaths due to infectious diseases, such as tuberculosis, antibiotics improved the chances of a longer life. With longevity comes a higher probability that one will develop cancer. The increase in cancer mortality during the first half of the 20th century was especially obvious in urban centers. Researchers related higher cancer rates in cities with lifestyle choices, mainly higher rates of smoking and drinking, as well as exposure to pollutants in urban, industrialized settings.

The second major trend in the study of cancer statistics occurred in the last half of the 20th century. Epidemiologists uncovered an increase in the rate of cancer mortality in suburbs and farm counties, such that the percentage of deaths from cancer in rural areas began to converge with that of cities. Researchers believe that the convergence in mortality was caused by increases in the numbers of suburbanites smoking and drinking, a rise in industrialization in suburban areas, and improved disease reporting in rural districts (Greenberg 1981, 1984).

Registries in Germany and France documented the same trends occurring in Europe. The European studies particularly commented on elevated rates of rectum and colon cancer that they attributed to a change in diet (Mesle, 1983; Norat et al., 2005). In 1950, Ernst L. Wynder and Evarts Graham published an influential epidemiological analysis linking smoking and lung cancer. After scrutinizing the health and habits of 684 lung cancer victims, the pair produced unimpeachable evidence that smoking was a causative agent for lung carcinoma. Wynder first became intrigued by the relationship between smoking and lung cancer as a medical student, after observing an autopsy of a heavy smoker. He convinced Graham, a thoracic surgeon, to sponsor his study. Graham took some convincing, since he was a confirmed cigarette addict! The study persuaded thousands to “kick the habit”—even Graham, but for him it was too late. In 1957, Graham succumbed to lung cancer (Wynder & Graham, 1950).

Focus on Diet, Obesity, and Cancer One of the first modern epidemiological studies on cancer was performed by Frederick Ludwig Hoffman, a statistician employed by the Prudential Insurance Company (Sypher, 2000). In his prodigious report “The Mortality from Cancer throughout the World,” published in 1915, Hoffman made a connection between diet and cancer. He believed that the diet of people in developed nations contributed to the high incidence of cancer. Hoffman recognized that, by contrast, in countries where people followed a simpler diet, there was a much lower cancer rate.

Later, in the 1970s, European epidemiologists particularly noted a rise in colon and rectal cancer that they attributed to a change in traditional European diets. A study conducted in France revealed that the incidence of colorectal cancer doubled between 1950 and 1978. The increase paralleled the increase in the consumption of beef, pork, processed sugar, and flour and a decrease in the consumption of fresh fruits and vegetables (Mesle, 1983).

These studies provoked several related questions. Was the increase in the number of cancers due to decreased consumption of fresh fruits and vegetables? In other words, did fresh produce contain anticarcinogens? Was it the fat per se in the new, Western diet? Was the increase connected to possible carcinogens in meat and processed food? Or was the increase in cancer incidence caused by secondary factors stemming from a fatty diet consisting of animal products and processed foods? In other words, was it obesity and lack of physical activity? Each of these variables could be confounding the others.

Epidemiologists use the word confounder to mean possible causes of disease that are entangled with the issue under examination. Lane-Claypon was the first to describe the concept of confounding and to coin the term. Epidemiologists use observation as well as intuition to recognize issues that may be confused with the variable in question. When examining the impact of lifestyle on health, researchers design detailed questionnaires that inquire about possible confounders. Over the last 30 years, epidemiologists have teased apart the contributions to carcinogenesis of obesity, physical inactivity, alcohol consumption, and red meat.
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CARBOHYDRATES

In all probability, you are already aware that carbohydrates are a category of food. After all, just about all types of foods, except pure vegetable oil, contain some carbohydrates. Even foods that appear to be carbohydrate free—such as meat and fish—have small amounts. Examples of foods with higher amounts of carbohydrates are potatoes, beans, breads, milk, corn, and soft drinks. Carbohydrates come in a variety of forms, such as sugars, starches, and fibers.

People frequently divide carbohydrates into two groups—simple or complex. Simple carbohydrates are those that contain one or two types of sugar. Examples are fruit sugar (fructose), table sugar (sucrose), and corn sugar (dextrose). Complex carbohydrates have three or more types of sugars. Examples of complex carbohydrates are lentils, kidney beans, and yams.

However, it is now known that such differences in carbohydrates are not as precise or significant as people previously believed. Apparently, the digestive system does not differentiate between simple and complex carbohydrates. It breaks down all carbohydrates into single sugar molecules that are sufficiently small to enter the bloodstream. In addition, the digestive system converts most carbohydrates into glucose, which is also known as blood sugar. Glucose is then readily available for the body to use. So the two categories of carbohydrates may no longer be as useful as they were once thought to be, and many people consider the categories to be outdated.

It is important to note that there is one type of carbohydrate that stands apart from the rest—fiber. When fiber passes through the body, it is not broken down and not digested. Why, then, is fiber considered such a crucial component of the diet? While fiber does not provide the body with any nourishment, it does support health. As it passes through the digestive tract, soluble fiber, or the type that dissolves in water, collects fatty substances and eliminates them in stool. This is an important part of cardiovascular (heart and circulatory system) health. Moreover, soluble fiber also helps regulate how the body uses sugars. Insoluble fiber, or fiber that is unable to dissolve in water, passes through the digestive tract and keeps waste moving. Thus, it assists in the removal of waste products. So it is useful in the prevention of constipation.

The Glycemic Index Carbohydrates such as white flour and white sugar quickly raise the amount of sugar in the blood. This elevation may be quite substantial and take place in a brief period of time. They give a sudden burst of energy. On the other hand, carbohydrates such as brown rice and beans result in more modest rises in blood sugar, and these occur over a longer, extended period of time. Energy levels remain about the same.

In the early 1980s, the glycemic index was created to address the varied ways that the body processes carbohydrates. The glycemic index classifies carbohydrates by how high and how quickly they raise blood sugar as compared to pure glucose. Foods that have a high glycemic index—foods with a score of 70 or higher—raise blood sugar very quickly; foods that are lower on the glycemic index—foods with a score of 55 or lower—are digested at a slower pace.

[image: images]

Brown rice and black beans are served on a plate. Both are complex carbohydrates and contribute to a modest but longer-lasting boost in blood sugar.

(Paul Cowan/Dreamstime.com)

Although the glycemic index provides useful information, it does not provide the amount of digestible carbohydrate found in specific foods and the impact that these carbohydrates have on the blood sugar levels of the body. Thus, a food may have a high glycemic index but actually contain only a small amount of carbohydrates. To address this issue, researchers developed the glycemic load. The glycemic load of a food is calculated by multiplying the glycemic index of a food by the amount of carbohydrates it contains. Normally, a glycemic load of 20 or more is viewed as high; a glycemic load of 11 to 19 is thought to be medium; and a glycemic load of 10 or less is low. The glycemic index and glycemic load values for some common foods are shown in the following table.

Still, there are serious limitations to the glycemic index and glycemic load values. A relatively small number of foods have been tested. Values on the same foods may differ, and similar foods may have dissimilar values. Food preparation methods must also be factored into the mix. Food processing tends to make food easier to digest. Hence, it may raise glycemic index values for certain foods. On the other hand, when food is consumed with another food that has fiber, protein, or fat, it may lower the glycemic index. And, individuals may vary in how they digest carbohydrates. That would create individual variations in glycemic response (Nutrition Data, n.d.).

While acknowledging the limitations of the glycemic index and glycemic load values, it is nevertheless generally believed that a healthier diet should include more foods that are lower on the glycemic index and have lower glycemic loads and fewer foods with a high glycemic index and high glycemic loads. In fact, studies have found associations between diets filled with high-glycemic foods and a number of medical problems, such as Type 2 diabetes, heart disease, excess weight, macular degeneration, and colorectal cancer. But the results have not been consistent. For example, in a study published in 2007 in the Journal of the American College of Cardiology, Dutch researchers examined the association between dietary glycemic index and dietary glycemic load and risk of cardiovascular disease. The cohort (the group of people they studied) consisted of 15,714 Dutch women between the ages of 49 and 70 who did not have diabetes or cardiovascular disease at the start of the study. During the nine (plus or minus two) years of follow-up, there were 556 cases of coronary heart disease and 243 cases of cerebrovascular accident (stroke). The researchers found that “high dietary glycemic load and glycemic index increased the risk of CVD [cardiovascular disease], particularly for overweight women” (Beulens et al., 2007).

Table 1. Glycemic Index and Glycemic Load of Various Foods







	Glycemic Index
	Glycemic Load
	 





	Peanut
	14
	2



	Grapefruit
	25
	3



	Potato chips
	54
	30



	Snickers candy bar
	55
	35



	Oatmeal
	58
	12



	White rice
	64
	33



	Watermelon
	72
	8



	Popcorn
	72
	7



	Baked potato
	85
	28





Source: Nutrition Data, www.nutritiondata.com.

In an Italian study published in 2010 in the Archives of Internal Medicine, researchers conducted a similar investigation. Their cohort consisted of 47,749 men and women who were followed, on average, for almost eight years. The researchers determined that eating foods with high glycemic index and a high dietary glycemic load increased the overall risk of coronary heart disease in women but not men (Sieri et al., 2010).

In another study, published in 2009 in Metabolism, researchers from Birmingham, Alabama, and Boston fed 24 healthy but overweight or obese African American or white men either a high- or low-glycemic-index or high- or low-glycemic-load diet for four weeks. After a four-week washout period, the men ate the other type of diet for four weeks. The researchers noted that neither diet appeared to have “consistent effects on coronary heart disease” on this group of men. They speculated that the results may have been different if the diets had continued for longer periods of time (Shikany, Phadke, Redden, & Gower 2009), but there is no proof that that would have occurred.

Good Carbohydrates versus Bad Carbohydrates For decades, a number of health care professionals have vilified carbohydrates and blamed them for a host of medical problems, including excess weight and elevated levels of body fat. Generally, proponents of low-carbohydrate diets have maintained that these diets are far more effective for weight loss. One of the first of these diets, the Atkins diet, stressed eating very low amounts of carbohydrates and higher amounts of protein and foods containing saturated fats, such as meat and cheese. And Atkins followers did lose weight. How was this accomplished? There was a serious restriction of caloric intake. Plus, people on a high-protein diet eat lower amounts of all types of carbohydrates, including refined carbohydrates such as jams, jellies, sweets, soda, white rice, and white bread. Lower-carbohydrate diets tend to be controversial. Many health care professionals believe that they are not balanced and that they compromise the overall health and well-being of the people who are dieting. And their arguments are compelling.

When the body has insufficient carbohydrates to burn for fuel, it may be forced to burn its own fat. Though this may sound useful to someone who wants to drop some weight, it may trigger a condition known as ketosis. During ketosis, the body forms ketones, which cause people to feel less hungry and lose weight. But ketosis may harm the body. It is associated with a number of serious health problems such as gout, kidney stones, and kidney failure.

As has been noted, people on high-protein diets often eat meat and dairy products that contain saturated fat. As a result, these diets may have the potential to raise the levels of cholesterol. And, although the topic is debatable, high levels of cholesterol may be associated with an increased risk of heart disease, stroke, and cancer. Furthermore, high-protein diets foster the excretion of more calcium from the bones, thus increasing the risk for loss of bone mass. Such loss may result in conditions of low bone mineralization such as osteopenia and osteoporosis, which place people at increased risk for bone fractures. In some parts of the world—including the United States, Europe, and Japan—rates of osteopenia and osteoporosis are already at record levels.

With all the problems that may occur with low-carbohydrate/high-protein diets, you might think people would shy away from them, but that is not true. Many people follow one or more of the seemingly endless varieties. A number of the books on these diets have been best-sellers. If you decide that your road to weight loss is a low-carbohydrate/high-protein diet, try to remain on the diet for a relatively short period of time—no more than a few months. Also, consume proteins that are lower in saturated (animal) fats, such as fish, lean beef, lean pork, skinless chicken or turkey, and low- or no-fat dairy products. Avoid eating large amounts of higher-fat foods such as marbleized steaks and whole-fat dairy products. Be certain to consume carbohydrates that are high in fiber, such as brown rice, beans, vegetables, and fruits. And if you are already dealing with a medi-cal problem, such as kidney or liver disease, do not begin a low-carbohydrate/high-protein diet without consulting your health care provider. You have the potential to create a serious or even life-threatening medical problem for yourself.

Carbohydrates and Diabetes-Related Illness As noted, when a person eats a food that contains carbohydrates, the digestive system breaks the food down into sugar. The sugar then enters the bloodstream. When the increased amounts of sugar enter the bloodstream, the pancreas, an organ in the middle of the body, releases more insulin, a hormone that directs the cells to absorb the blood sugar. As the cells absorb the sugar, the levels of sugar in the blood start to fall. At that point, the pancreas releases the hormone glucagon, which signals the liver, a large organ in the upper abdomen, to release stored sugar. These interactions between insulin and glucagon enable the cells in the body, and particularly in the brain, to have an ongoing supply of blood sugar.

In some people, this system does not work as well as it should. People who have Type 1 diabetes do not produce a sufficient amount of insulin. As a result, their cells may not absorb all of the sugar. People with the far more common condition known as Type 2 diabetes tend to begin with a different medical problem known as insulin resistance. With insulin resistance, the cells fail to respond when insulin signals that they should absorb more sugar. As a result, insulin levels remain high for extended periods of time. Eventually, the production of insulin slows, and then it stops. Insulin resistance is linked to other medical problems, such as low levels of HDL (“good”) cholesterol, excess weight, high blood pressure (hypertension), and high levels of triglycerides (a type of fat) in the blood. When insulin resistance occurs with these medical problems, it is known as metabolic syndrome. It is not uncommon for metabolic syndrome to lead to cardiovascular disease, colorectal cancer, and, as has been noted, Type 2 diabetes. While people may have a genetic predisposition to these health problems, they are frequently associated with a sedentary lifestyle, obesity, and the consumption of large amounts of processed carbohydrates, which play havoc with blood sugars, and too few whole grains, which help to maintain a steadier level of blood sugars.

Refined or Processed Carbohydrates Refined or processed carbohydrates seem to be just about everywhere—from that loaf of white bread to that box of white lasagna noodles—but why are they considered so detrimental? The problem is really what they do not contain. When carbohydrates are refined or processed, their beneficial nutrients—such as the bran, fiber, germ, vitamins, and minerals—are removed. What is left is primarily bland starch. For example, when wheat kernel is processed, the resulting white flour has only 20 percent of the original vitamins and minerals and 25 percent of the original fiber. Hence, manufacturers tend to enrich these products. That is the only way to give these depleted foods some substance. There is no doubt that whole-grain carbohydrates are better for you than refined or processed carbohydrates, and a good deal of research supports this contention.

In a study published in 2009 in Metabolism, Indian researchers examined the association between the consumption of refined grains and insulin resistance and metabolic syndrome in 2,042 people from urban south India. When the researchers compared the participants who consumed the least amount of refined grains with those who consumed the most, they found that the higher consumers were significantly more likely to have metabolic syndrome. The researchers noted that “higher intake of refined grains was associated with insulin resistance and the metabolic syndrome in this population of Asian Indians who habitually consume high-carbohydrate diets” (Radhika et al., 2009).

Researchers from Milan, Italy, investigated the association between dietary glycemic index and glycemic load and pancreatic cancer. Their findings were published in 2010 in the Annals of Epidemiology. The study included 326 people with pancreatic cancer, a rare but exceedingly deadly disease, and 652 people who served as controls. While the researchers found a positive association between the consumption of foods high on the glycemic index and pancreatic cancer, no such association was found between glycemic load and pancreatic cancer. They noted that the “consumption of sugar, candy, honey, and jam was positively associated with pancreatic cancer, whereas consumption of fruit was inversely associated” (Rossi et al., 2010).

In a study published in 2010 in the Archives of Internal Medicine, Harvard School of Public Health researchers examined the association between the consumption of white rice and brown rice and the risk of developing Type 2 diabetes in 39,765 men and 157,463 women. They found that an increased intake of white rice “was associated with a higher risk of type 2 diabetes.” At the same time, “higher brown rice intake…was associated with a lower risk of type 2 diabetes.” Why is this important? The researchers wrote that “Substitution of whole grains, including brown rice, for white rice may lower risk of type 2 diabetes.” Moreover, “these data support the recommendation that most carbohydrate intake should come from whole grains rather than refined grains to help prevent diabetes” (Sun et al., 2010).

In a study published in 2010 in Nutrition and Cancer, Pennsylvania researchers reviewed the results of different studies that examined the association between dietary patterns and colorectal cancer or adenoma (benign tumor). Although the studies differed markedly in “population characteristics, study design and methods used for characterizing dietary patterns across the different studies,” two patterns did emerge. A diet consisting of higher intakes of fruits and vegetables and a reduced intake of red and processed meat “appeared protective against colorectal adenoma and cancer incidence.” A less healthful pattern “characterized by higher intakes of red and processed meat, as well as potatoes and refined carbohydrates, may increase risk” (Miller et al., 2010).

In a hospital-based case-control study published in 2009 in the Asian Pacific Journal of Cancer Prevention, researchers from Kolkata, India, recruited 108 people treated for colorectal cancer and 324 controls. All of the participants were from the Malabar region of Kerala, India. The researchers found “that intake of beef, refined carbohydrates, and tobacco promote colorectal cancer” (Nayak, Sasi, Sreejayan, & Mandal, 2009).

Consumption of Sugar-Sweetened Drinks There are a wide variety of sugar-sweetened beverages. Of course, there are the many types of sodas, such as Coke and Pepsi. But there are also energy drinks such as Red Bull and Monster, fruit drinks such as Kool-Aid and Hi-C, and fruit ades, such as Gatorade and lemonade. They all contain large amounts of sugar. And, according to an article published in 2009 in the Archives of Pediatrics and Adolescent Medicine, “sugary drinks are the main source of added sugar in the daily diet of children.” A 12-ounce serving of soda has “the equivalent of 10 teaspoons of sugar.” Moreover, “between 56% and 85% of children in school have at least one can of soda every day.” Clearly, the high levels of sugar in these drinks “provide a lot of calories very quickly” (Moreno, Furtner, & Rivara, 2009).

An 2008 article in Pediatrics presented a stunning finding. Researchers from New York City, Boston, and Baltimore noted that “per-capita daily caloric contribution from sugar-sweetened beverages and 100% fruit juice increased from 242 Kcal/day…in 1988–1994 to 270 Kcal/day in 1999–2004.” Moreover, “sugar-sweetened beverage intake increased from 204 to 224 kcal/day and 100% fruit juice increased from 38 to 48 kcal/day.” The researchers said that the greatest increases—about 20 percent—were seen among children between the ages of 6 and 11. While there were no changes in per capita consumption among white adolescents, significant increases were found among black and Mexican American youths. Preschool-age children tended to consume fruit drinks; adolescents were more likely to drink soda. The researchers concluded that “children and adolescents today derive 10% to 15% of total calories from sugar-sweetened beverages and 100% fruit juice.” The researchers noted that such high levels of sugar-sweetened beverage consumption contribute to the alarming and ever-growing rates of children who are overweight or obese (Wang, Bleich, & Gortmaker, 2008). In fact, it is now very common for children to be overweight or obese. And children who are overweight and obese are at increased risk for high cholesterol, Type 2 diabetes, high blood pressure, and psychiatric and social problems.

A study conducted at the New York City Department of Health and Mental Hygiene and published in 2009 in Obesity examined the association between excess weight and obesity and the consumption of sugar-sweetened beverages by 365 low-income African American preschool children between the ages of 3 and 5three and five. The children were examined at a dental clinic between 2002 and 2003; the examination was repeated two years later. During the first visit, the researchers found that 12.9 percent of the children were overweight; two years later, that figure had increased to 18.7 percent. During the first visit, the children had an obesity rate of 10.3 percent; two years later, that had increased to 20.4 percent. The researchers determined that “high consumption of sugar-sweetened beverages was significantly associated with an increased risk for obesity” (Lim et al., 2009).

And, it appears that children who drink sugar-sweetened carbonated beverages are likely to grow into adolescents who have less-than-ideal diets. In a study published in 2010 in the Journal of the American Dietetic Association, Pennsylvania researchers found that, compared to children who did not consume soda at the age of five years, children who did consume soda at the age of five years “had higher subsequent soda intake, lower milk intake, higher intake of added sugars, lower protein, fiber, vitamin D, calcium, magnesium, phosphorous, and potassium from ages 5 to 15 years” (Fiorito et al., 2010).

In another study from New York City, Boston, and Baltimore that was published in 2009 in the American Journal of Clinical Nutrition, researchers reviewed trends in the consumption of sugar-sweetened beverages by U.S. adults. The researchers learned that between the periods 1988 to 1994 and 1999 to 2004, the percentage of adults who drank sugar-sweetened beverages increased from 58 percent to 63 percent. On average, the daily consumption increased by six ounces. Consumption was highest among young adults, especially young blacks, and lowest among the elderly. The researchers noted that the consumption of sugar-sweetened beverages “comprises a considerable source of total daily intake and is the largest source of beverage calories.” Why is this important? The consumption of sugar-sweetened beverages “is highest among subgroups also at greatest risk of obesity and type 2 diabetes” (Bleich, Wang, Wang, & Gortmaker, 2009). It should therefore surprise no one that the Dietary Guidelines for Americans prepared by the United States Department of Agriculture (2011) advise Americans to reduce their intake of sugar-sweetened beverages.

Whole-Grain Carbohydrates It is important to underscore that there is a huge difference between refined or processed carbohydrates and whole-grain carbohydrates. While refined or processed carbohydrates are primarily empty calories, whole-grain carbohydrates comprise an integral part of a healthful diet. Whole-grain carbohydrates consist of three main edible components: the endosperm, germ, and bran. The endosperm, which is the inner part of the grain, is all starch. It has very little nutritional value. However, the germ and bran have incredible amounts of nutrients. The germ contains B vitamins, vitamin E, selenium, magnesium, iron, copper, zinc, and trace minerals. In addition, it has phytochemicals. The consumption of phytochemicals has been associated with improving cardiovascular health and reductions in levels of cancer. The bran is filled with fiber, which is associated with lowering levels of cholesterol, reducing heart disease, and supporting digestive health. There is plenty of research supporting these claims.

In a randomized controlled trial published in 2010 in the Journal of the American Dietetic Association, Illinois researchers investigated whether a whole grain, ready-to-eat (RTE) oat cereal could improve the health of overweight and obese adults. At the beginning of the study, all of the participants had elevated levels of LDL (“bad”) cholesterol. The participants were divided into two groups. One group ate two daily portions of a whole-grain RTE oat cereal that contained fiber; the other ate energy-matched low-fiber foods. At the end of 12 weeks, 144 participants had completed the study. The researchers found that the group of people eating RTE oat cereal had significantly lowered levels of LDL cholesterol. While there was no difference in weight loss between the two groups, the group eating RTE oat cereal had greater decreases in waist circumference (Maki et al., 2010).

In a study published in 2010 in Circulation, researchers from the Harvard School of Public Health attempted to determine whether a diet that includes whole-grain carbohydrates (and its components cereal fiber, bran, and germ) could lower the risk of cardiovascular disease in women who had Type 2 diabetes. The researchers chronicled the diets of 7,822 women with Type 2 diabetes for up to 26 years. During this time, there were 852 documented deaths from all causes and 295 deaths from cardiovascular disease. The researchers found a significant association between consumption of whole grains and bran and reduction in death from all causes and from cardiovascular disease. Their findings, according to the researchers, “suggest a potential benefit of whole-grain intake in reducing mortality and cardiovascular risk in diabetic patients” (He et al., 2010).

Another study from the Harvard School of Public Health was published in 2009 in the American Journal of Clinical Nutrition. This time, researchers reviewed the association between the intake of whole grains and the onset of high blood pressure (hypertension) in men. The researchers studied of group of 31,684 men ranging in age from 40 to 75. When originally enrolled in the study, none of the men had high blood pressure. Over the 18 years of follow-up, a total of 9,227 cases of hypertension were reported. The men who ate the highest amounts of whole grains were 19 percent less likely to develop high blood pressure than the men who ate the lowest amounts of whole grains. Furthermore, the men who ate the most bran were 15 percent less likely to develop high blood pressure than the men who ate the least amount of bran. The researchers observed that “whole-grain intake was inversely associated with risk of hypertension” in men. Moreover, they added that “bran may play an important role in this association” (Flint et al., 2009).

In a study published in 2007 in the American Journal of Clinical Nutrition, researchers from the National Cancer Institute, National Institutes of Health in Bethesda, Maryland, reviewed the relationship between the intake of dietary fiber and whole-grain foods and invasive colorectal cancer. The cohort consisted of almost half a million men and women between the ages of 50 and 71. During the five years of follow-up, there were 2,974 cases of colorectal cancer. Though the researchers found no relationship between total dietary fiber and colorectal cancer, “whole-grain consumption was associated with a modest reduced risk” of colorectal cancer (Schatzkin et al., 2007).

On the other hand, in a randomized, crossover study published in 2010 in Nutrition Journal, researchers from the University of Minnesota compared differences in levels of antioxidants (which protect cells from free radical, unstable molecules that cause cellular damage) in subjects who consumed either refined-grain or whole-grain diets for 14 days and then ate the other diet for 14 days. The researchers found “no differences in antioxidant measures…when subjects consumed whole grain diets compared to refined grain diets” (Enright & Slavin, 2010).

Nevertheless, the overall evidence is overwhelming. Whole grains have multiple benefits. And, as has been advised by the federal government, Americans should increase their consumption of high fiber whole grain carbohydrates and lower their intake of refined grains (United States Department of Agriculture, 2011).

Myrna Chandler Goldstein
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CARDIOPULMONARY RESUSCITATION (CPR)

Approximately 92 percent of people in cardiac arrest die before reaching the hospital (American Heart Association, 2011). That statistic prompted important changes in the American Heart Association's guidelines for cardiopulmonary resuscitation (CPR). If more people could administer CPR, more victims would have better odds of surviving. CPR can also saves lives in cases of drug overdose, alcohol intoxication, carbon monoxide poisoning, a severe asthma attack, drowning, or choking.

Two significant changes were made to the CPR guidelines in 2010 and 2011. The first was to encourage bystanders and CPR-trained laypeople to bypass checking an unconscious person for a pulse before administering chest compressions. According to research, at least 35 percent of both trained and untrained rescuers were wrong when checking for a pulse (“New CPR Guidelines,” 2010). Checking for a pulse wastes valuable time that could be spent giving chest compressions, which are vital to survival if an individual has had a heart attack.

The second change in policy released by the American Heart Association in early 2011 called for trained and untrained rescuers to skip rescue breathing or mouth-to-mouth resuscitation and perform only chest compressions on victims of cardiac arrest. Individuals who suffer cardiac arrest are likely to have been breathing normally before their collapse and have enough oxygen in their lungs and blood. In that case, studies show there is no benefit in rescue breathing. Instead, continuous chest compressions are needed to generate blood flow throughout the body until medical help arrives (Ewy, 2007). This change is expected to double the victim survival rate if performed quickly and correctly (Ashford, 2011).

CPR has a long history dating back to the 1700s. Starting in 1740, the Paris Academy of Sciences endorsed mouth-to-mouth resuscitation for drowning victims. Almost 30 years later, the Society for Recovery of Drowned Persons became the first organization devoted to sudden and unexpected death. The first documented chest compressions were administered in 1891 by Friedrich Maass. In the 1960s, cardiopulmonary resuscitation was born. In 1972, the world's first mass CPR class was held for citizens in Seattle, Washington (American Heart Association, 2011).

CPR classes teach individuals how to keep blood circulating through the body until medical help arrives on the scene. Compression-only CPR is when a person delivers quick, firm compressions in the middle of the chest without giving mouth-to-mouth. Continuous chest compressions of at least two inches each time, performed without interruption, generate the needed blood flow, at a rate of 100 compressions per minute. The songs “Staying Alive” by the Bee Gees or “Hey Mama” by the Black Eyed Peas are the right pace for hands-only CPR.

One does not have to be a first-responder or clinician to successfully administer CPR in an emergency. Before the recent guideline changes, CPR traditionally combined rescue breathing with chest compressions to help in several situations, including a person who has stopped breathing and is in respiratory arrest; someone whose heart has stopped, called cardiac arrest; or who anyone who is having a heart attack, otherwise known as a myocardial infarction.
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Emergency medics perform cardiopulmonary resuscitation (CPR).

(Fang Chun Che/Dream-stime.com)

However, research shows that bystander CPR is more likely to happen if mouth-to-mouth is not necessary. The success of compression-only CPR was dramatically demonstrated in Goodhue, Minnesota, in early 2011, when 20 strangers joined together and performed CPR on a man for 96 minutes (Metz, Dacy, & Harris, 2011). The man, Howard Snitzer, 54, collapsed with a massive heart attack while buying groceries. An off-duty corrections officer in the store was the first person to start CPR. She was eventually joined by some two dozen people who all lined up, then took turns giving chest compressions. When the Mayo Clinic emergency helicopter arrived, paramedics were astonished to see the line of people waiting their turn to perform CPR. Snitzer was airlifted to the Mayo Clinic and released 10 days later. He later met with everyone who worked to save his life at the town's fire station and thanked them for their efforts.

Unfortunately, in some cases of cardiac arrest, compressions alone will not restart a heart. If a device called an automated external defibrillator (AED) is available, it should be used to get a heart beating again. The device comes with audible instructions that can be understood by most adults. The AED sends electrical charges to the heart to get it beating again. Likewise, in the event of a heart attack, a defibrillator is an integral part of rescuing a victim. While preparing the device, the chest compressions should be maintained (Ewy, 2007).

Cardiac arrest differs from a heart attack in that the victim suddenly experiences a change in heart rhythm, which can cause the heart to stop beating. During a heart attack, an artery has become blocked, preventing blood, oxygen, and nutrients from reaching the heart. A heart attack can cause cardiac arrest, but cardiac arrest does not always mean a heart attack is occurring (American Heart Association, 2011).

In the event of respiratory arrest, mouth-to-mouth is still recommended. In these cases, it is not the heart that has caused a person to collapse but a lack of oxygen that could later bring on cardiac arrest. Examples of these types of cases include drug overdose or drowning. Given the circumstances, the victim's collapse is neither unexpected nor sudden (Ewy, 2007). So how can a bystander know which type of arrest a victim may be experiencing?

It is recommended that bystanders who witness a collapse call out to the victim and shake them to see if they respond. If unresponsive, the bystander should assess breathing. If breathing is abnormal or nonexistent and the person appeared to have collapsed for no reason, cardiac arrest can be assumed. The bystander should then call 9-1-1 and begin chest compressions. Often, a 9-1-1 dispatcher can offer instructions over the phone after asking a few questions (Ewy, 2007).

To learn CPR and how to use an AED, there are a host of classes one can take. The American Heart Association's website lists ways adults can connect with an instructor to learn the lifesaving skills needed to help someone who has collapsed suddenly or stopped breathing. There is also a smart phone application called iRescU, designed to offer CPR training, emergency use, and AED location all in one. The app is about one megabyte in size and is designed to work on multiple mobile platforms. Pilot testing is ongoing.
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CARDIOVASCULAR HEALTH. See HEART HEALTH

CARPAL TUNNEL SYNDROME

Carpal tunnel syndrome and computers are forever linked in the public perception. The explosion of personal computer use coincided with an increase in repetitive motion injuries, sending many Americans looking for medical relief from this painful condition. Now health care providers say the newest source for carpal tunnel, the painful, progressive condition that affects the median nerve and runs from the forearm into the hand, may be texting.

Americans, especially young adults and teens, are texting all day, every day, using their thumbs to quickly type short messages to friends. However, that repetitive motion with the thumb puts a great deal of stress on the thumb joint, stress that would not be caused by other motions. The end result is a jump in carpal tunnel type injuries occurring with younger and younger patients (Wilkerson, 2011).

Although symptoms can begin gradually, they can progress from light tingling and occasional numbness to pain and weakness until it may be hard to pick up small objects or do other routine tasks with the affected hand or arm.

Interestingly, carpal tunnel syndrome occurs more often in women than in men, due in part to the fact that in women, the carpal tunnel passageway may be narrower than it is for most men. The tunnel protects the main nerve of the hand and the nine tendons that work the individual fingers. Any compression of the nerve causes numbness, pain, and the tingling that is indicative of the condition.

Other factors hasten carpal tunnel syndrome, including some chronic illnesses such as diabetes or alcoholism, which also increase the risk of nerve damage, especially to the median nerve. Inflammatory illnesses such as rheumatoid arthritis or an infection can also put pressure on the main nerve and lead to pain. The prolonged use of vibrating tools or work in the same position such as on an assembly line may also play a role in worsening any nerve inflammation, especially if those tasks are repeated over many years. In general, anything that crowds, injures, or repeatedly presses on the median nerve can be a factor in the development of carpal tunnel syndrome.

Individuals with persistent symptoms should see their doctor. If the symptoms are not too severe, the doctor will ask patients to make changes in home or work activities, practice additional stretching and strengthening exercises, use ice to reduce the inflammation, and recommend nonsteroidal anti-inflammatory drugs such as ibuprofen. One issue with this treatment is that people cannot always change the action that is creating their injury if it is part of their daily employment.
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Teenagers send an increasing number of text messages, making texting a new source of carpal tunnel syndrome.

(iStockPhoto)

A doctor may also recommend an X-ray of the wrist to check for other causes of wrist pain such as a broken bone. Other tests include an electromyogram, which measures the small electrical discharges given off by the muscles. In this test a, thin, needlelike electrode is inserted into the area the doctor wishes to examine. The electromyogram then measures electrical activity in that muscle while it is still and when it is in movement. In a variation of that test, a nerve conduction study uses a small shock that is passed through the nerve and then measured to see if the electrical impulse is slowed by inflammation in the carpal tunnel area.

Corticosteroids, also known as steroids, may also be prescribed to decrease inflammation and swelling, which would then relieve the median nerve pain. If the symptoms are very severe or do not improve, surgery is also an option. Carpal tunnel surgery works to ease pressure on the median nerve by cutting the ligament that presses on the nerve. Recuperation takes anywhere from a couple of weeks to several months, depending on the severity of the situation. During the recuperation, the ligament tissue grows back together, and this provides more room for the nerve than before.

There are two choices for surgery: endoscopic surgery and open surgery. The endoscopic surgery uses a tiny camera attached to a telescope device so the surgeon can see inside the carpal tunnel. This option requires a small incision in the hand or wrist. Open surgery involves a larger incision and requires more recuperation time because the procedure is more invasive.

Health care professionals recommend taking precautions to try and prevent carpal tunnel syndrome, such as taking breaks when possible from repetitive tasks, especially if they involve twisting or bending the wrist. Do not rest wrists on hard surfaces or hold your arms too close or too far from your body when doing tasks. Make sure the keyboard is level with your forearms, and, if possible, switch hands during work tasks.
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CELL PHONES

In less than two decades, the cell phone has become one of the world's most popular innovations, and for 5 billion people it is now a part of everyday life (Engeler, 2010). For many, it is difficult to conceive of a time before cell phones existed. And along with their extensive use comes questions about their safety, especially in regard to cancer.

Does cell phone use cause brain tumors or cancer? The answer depends on whom you ask and who conducts the study, and even then the experts continue to disagree. For example, one study published in the Journal of the American Medical Association in February 2011 indicated that people who cradle their cell phones next to their heads could be altering their brain activity (Volkow et al., 2011). This was the first investigation into cell phone use and glucose metabolism in the brain.

Researchers found that the majority of the radiofrequency energy from the cell phone is absorbed by the hand and head of the user. The authors were uncertain whether the brain changes they measured, which included an increase in glucose metabolism, have any negative impact on health. This left cell phone users wondering, once again, what they should do to protect themselves or if they even need to change their cell phone behavior.

It isn't difficult to find those who say cell phones are safe. The Federal Communications Commission (FCC) continues to maintain that the standard it sets for radiation emissions by the phones is safe. That standard, known as the specific absorption rate (SAR) indicates how much radiation is absorbed by the body when using the phone at maximum power. U.S. cell phones must have an SAR below 1.6 watts per kilogram; in Europe, the maximum is 2 watts per kilogram.

The SAR is not always easy to find when comparing phones for purchase, but organizations such as the Environmental Working Group offer a list of SAR values for most cell phones on its website. In fact, the FCC suggests that the SAR value is misleading since most phones rarely operate at maximum power. However, it is important to note that cell phones emit less radiation when the user is stationary rather than in a car. When the phone is moving, there are repeated bursts of radiation emitted as the phone moves in and out of range of various towers. Plus, when the cell phone shows a weak signal, it must work harder and consequently emit more radiation than if it is in range of a tower and shows a strong signal.
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Chinese girl talks on cell phone. Even though the Internet has been credited with major ad-vances in the telecommunication revolution in China, earlier devices such as mobile phones, faxes, and pagers predate the Internet by nearly two decades and are popular with consumers.
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The debate about cell phones and cancer caught the attention of consumers in 1993, when Florida businessman David Reynard filed a lawsuit against the cell phone industry after his wife died of brain cancer. Although the suit was dismissed for lack of evidence, the fear factor was lodged in the public consciousness and has not been laid to rest yet. When researchers in Europe, where cell phone use was strong a decade before it was in the United States, released some studies that showed links between forms of tumors and heavy cell phone usage, concerns were raised even higher.

Those findings led to another study, Interphone, that involved participants from over a dozen countries who were evaluated from 2000 to 2004. The results, published in May 2010 in the International Journal of Epidemiology, suggested no increased risk of the most common types of brain tumors from average cell phone use (Cardis, 2010). However, the researchers concluded that “the possible effects of long-term heavy use of mobile phones on risk of brain tumors require further investigations, given increasing mobile phone use, its extension to children and its penetration worldwide.” The United States Food and Drug Administration added its opinion on the available scientific evidence following the release of the World Health Organization (WHO) Interphone study results, saying there is no increased health risk due to radiofrequency energy.

Still, due to the concerns raised by the $14 million WHO Interphone study, international researchers have launched a longer-term study, named the Cohort Study on Mobile Communications (COSMOS), that will involve more than 250,000 cell phone users from the United Kingdom, Finland, the Netherlands, Sweden, and Denmark over the course of 30 years. COSMOS researchers will also study the use of hands-free devices, how and where people carry their phones, and whether there are links to neurological diseases such as Parkinson's or Alzheimer's from cell phone use.

Cell phones have been in widespread use since the 1990s. However, their development dates back to mobile radio usage in vehicles. As early as 1921, the Detroit, Michigan, Police Department was the first organization to officially use the radios in their patrol cars. Police and emergency use then pushed early development of the technology. Still, researchers saw little use for mobile phones at that time.

In the 1940s, especially following World War II, radio communications increased in popularity, which led to more advances in the technology, and once again scientists turned to mobile phones. By 1977, AT&T had built a model cell system of broadcast towers to accommodate a cellular system. However, the FCC did not see the commercial need for increasing the airwaves to accommodate cell phones until 1981, following positive results from cell phone system tests. By the time the FCC opened an additional communications band in the late 1980s, the demand by consumers had exploded.

Even though it took decades for the cellular phone industry to develop before the FCC met its demands, consumers around the world accepted cell phones immediately. According to statistics from the Cellular Telecommunications and Internet Association (CTIA), by 1999 there were more than 80 million subscribers in the United States generating over $37 billion in revenue. In 2009, the CTIA survey indicated that 276 million U.S. subscribers generated more than $76 billion for the cell phone industry for just the first half of that year (CTIA, 2009).

The debate over cell phones and brain cancer ebbs and flows depending on the studies published; however, all experts agree on the importance of exercising caution with regard to cell phone use by children. Since children have thinner skulls, they can absorb more radio energy from a cell phone than an adult. Cell phone use among children under the age of 12 has increased rapidly since the early 2000s. To lessen any potential problems, a number of standard safety tips have been developed. Those include using a headset as one way to decrease any risk of exposure to radiation. Another suggestion is to keep the phone away from the body, protecting sensitive areas such as the eyes, testes, and hips, where 80 percent of red blood cells are formed. Using the speakerphone feature also keeps the phone away from the head. Texting—which is now extremely popular, especially among young cell phone users—might be safer than talking with the phone resting against the head. Another suggestion is to put the phone in off-line mode when carrying, storing, or charging it, a change that stops the electromagnetic emissions.

Governments at every level have tried to protect consumers from potential problems. In December 2000, the British government handed out pamphlets that recommended reducing the amount of time children spend on a cell phone. In the United States, the city of San Francisco approved an ordinance in 2010 that would require retailers to display the SAR of cell phones. While the bottom line is there is still no conclusive evidence to connect the use of cell phones with an increased risk of tumors or cancer, the research will continue as scientists work to answer the question definitively. In the meantime, researchers such as Devra Davis, director of the Center for Environmental Oncology at the University of Pittsburg Cancer Institute, suggests that people practice a better-safe-than-sorry approach (Davis, 2010).
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CENTER FOR FOOD SAFETY AND APPLIED NUTRITION (CFSAN)

The Center for Food Safety and Applied Nutrition (CFSAN) is a branch of the United States Food and Drug Administration (FDA). The center is responsible for protecting and promoting the public health by keeping the nation's food supply safe and honestly labeled. It is also responsible for the safety and labeling of cosmetic products.

Among its food safety duties, the center is responsible for making sure things like food additives—including radiation, color additives, ingredients developed through biotechnology or genetic engineering—are safe, sanitary, wholesome, and carry accurate labels. In addition it maintains seafood and juice Hazard Analysis and Critical Control Point (HACCP) regulations; it reviews health risks associated with food-borne, chemical, and biological contaminants; and it reviews regulations and activities dealing with the proper labeling of foods, including their ingredients and the nutritional health claims on the packaging. The FDA adopted the HACCP system in 1995 for seafood and in 2002 for juice. The HACCP system attempts to find potential food safety problems and early solutions rather than waiting for problems to develop before they take action.

The center works closely with the FDA, which is the scientific regulatory agency responsible for overall safety of the nation's domestically produced and imported foods, drugs, medical devices, cosmetics, and radiological products. CFSAN and the FDA share a small amount of responsibility for food safety with the U.S. Department of Agriculture and that agency's Food Safety and Inspection Service, which oversees the safety of meat, poultry, and eggs. That leaves the center to protect and monitor $417 billion worth of sales in domestic food, $49 billion worth of sales in imported foods, and the over $60 billion worth of cosmetics sold in the United States.

While many consider the U.S. food supply among the safest in the world, there has been a huge increase in items available from outside the country, bringing with them increased public health concerns. Since sources of food contamination are as varied as the contaminants and can occur anytime during processing, packaging, transportation, or preparation, the CFSAN must increase its understanding of international food safety standards to better protect U.S. consumers. Among domestic concerns, the staff continues to research the “four Ws” of food safety: workers, water, wildlife, and waste—all of which have been linked to outbreaks of food-borne illness.
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The Center for Food Safety and Applied Nutrition (CFSAN) regulates the overall safety of the nation's cosmetics, as well as food, drugs, medical devices, and radiological products.
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Along with the increased complexity in food safety, changes in the cosmetic industry and its technologies and ingredients also bring additional challenges. Cosmetic products and ingredients are entering the United States from a growing number of countries, each with different regulatory and safety standards. CFSAN's current areas of focus for cosmetic health concerns include microbiological contaminants, chemical contaminants, botanical ingredients and their safety, and alternatives to animal testing.

CFSAN also partners with other international organizations, including the World Health Organization, the Food and Agriculture Organization (FAO) of the United Nations, the Codex Alimentarius Commission (the international food standard setting organization of the FAO), and some foreign governments. On the national front, the center collaborates with several academic institutions through a program called Centers of Excellence (COE). The four COEs in operation are the National Center for Food Safety and Technology in conjunction with the Illinois Institute of Technology; the Joint Institute of Food Safety and Applied Nutrition in collaboration with the University of Maryland; the FDA COE for Botanical Dietary Supplement Research at the National Center for Natural Products Research in cooperation with the University of Mississippi; and the Western Center for Food Safety with the University of California, Davis.

As part of its role in educating U.S. consumers, the center conducted a question-and-answer webinar on nutrition facts. This webinar was the seventh in a series of monthly online sessions hosted by different FDA centers and offices. The webinars allow the CFSAN to showcase various food scientists, something both government and the food industry have in short supply, according to an August 2010 subcommittee meeting of the FDA Science Board.

At that meeting, the board announced its review of CFSAN's strengths and weaknesses and suggested the agency could improve its program by hiring more scientists who understand food processing, food technology, and nutritional science. However, according to food industry and government officials, budget dollars for research and staffing have been shrinking, and they don't anticipate receiving financial support for new positions.
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CENTERS FOR DISEASE CONTROL AND PREVENTION (CDC)

The Centers for Disease Control and Prevention (CDC) is the premier agency in the world working to prevent illness and, when illness occurs, to conduct disease surveillance and outbreak investigation. Under the umbrella of the U.S. Department of Health and Human Services, this public health agency has been in existence for over 50 years and began as a small branch of the Public Health Service. Originally named the Communicable Disease Center, founder Joseph W. Mountin set up shop on one floor of the Volunteer Building on Peachtree Street in Atlanta, Georgia, on July 1, 1946. At that time, he and some 400 employees were responsible for any communicable disease except for tuberculosis and venereal disease, which had separate units in Washington, D.C. At first the agency worked to control malaria and typhus fever, but Mountin pushed the staff to expand their focus to include epidemiology.

Although epidemiologists were scarce at that time, in 1949 Alexander Langmuir joined the office to head the epidemiology branch. With the start of the Korean War in 1950, the CDC created its Epidemic Intelligence Service, which focused on the threat of biological warfare, something Langmuir was knowledgeable about from his time in the Public Health Service.

The CDC achieved its first notable successes due to two major health crises in the mid-1950s. The first occurred in 1955, when polio shots were halted because polio was appearing in children who had received the Salk vaccine. The CDC traced the problem to the laboratory where the vaccine was initially developed and discovered that some of the vaccine was contaminated. Once the problem was corrected, the national inoculation program continued. Two years later, the agency used this same style of surveillance to trace the course of a huge flu epidemic. From the data gathered at that time and in following years, the agency was able to establish national guidelines for influenza vaccines.

Once the agency established credibility, it grew through acquisition as programs on nutrition, venereal disease, tuberculosis, immunization practices, family planning, surveillance of chronic diseases, and foreign quarantine were added to its growing mission. The CDC, through its work in disease surveillance and immunizations, played a crucial role in what has been called the greatest accomplishment of public health: the eradication of smallpox. The agency set up a smallpox surveillance unit in 1962 and a year later began testing a vaccine and jet gun delivery system. The original vaccination program reached people in the Pacific island region, Brazil, and central and west Africa. At that time, the World Health Organization applauded the CDC's use of surveillance and used what it called this “eradication escalation” technique around the world. By 1977, smallpox was considered eradicated throughout the world.

Other disease triumphs for the CDC included tracking and finding the cause of Legionnaires disease and toxic shock syndrome in the mid-1970s and early 1980s. In 1981 the agency's newsletter made its first mention of a fatal disease later named acquired immune deficiency syndrome (AIDS). Since then, the newsletter continues to focus on AIDS, and a large portion of today's CDC budget is assigned to address this disease.

While the CDC has received international praise for its accomplishments, the agency is not without criticism. In 1972 the agency came under protest after news reports uncovered troubling information about the Tuskegee study on long-term effects of untreated syphilis. Although the study had been initiated by Public Health Service and other organizations in 1932, it was transferred to the CDC in 1957, and the continued practice of not treating the African American men in the study brought with it a storm of protest when it was finally brought to public attention in 1972. The CDC also came under fire in 1976 for its effort to vaccinate Americans against swine flu. That program was criticized when individuals who received the vaccines developed Guillain-Barre syndrome. The program was quickly stopped, especially since the epidemic had not materialized.

As the scope of the agency's activities grew, its name was changed in 1970 to Center for Disease Control. After reorganization, the word Center was changed to Centers in 1981, and finally the words and Prevention were added in 1992. However, the organization remains known by its three-letter acronym. The CDC joins several other smaller agencies in the Department of Health and Human Services that deal with food and nutrition, including the Food and Drug Administration and the National Institutes of Health. Although the CDC focuses on national issues of illness and health, its response to global problems has increased in the past decade. The CDC's contributions to world health include its work combating the Ebola virus and plague as well as efforts to eradicate polio and the international prevention of neural tube defects.
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CHEESEBURGER BILL

The Personal Responsibility in Food Consumption Act, commonly known as the Cheeseburger Bill, is federal legislation that was introduced in the summer of 2004 in the U.S. House of Representatives to ban obese customers from suing fast-food chains for making them fat. It was an attempt by some lawmakers to put the responsibility where they believe it belonged—on the individual rather than on the manufacturer or restaurant. Even though the bill passed in the House that year, it was not brought to a vote in the Senate.

Critics of the bill suggest the problem lies in the American desire for convenience food. From the 1950s, the U.S. diet has become composed of more foods that are fried, processed, and pumped full of salt, fat, sweeteners, and additives. The nation became obsessed with cheap, easy food. Fast-food restaurants multiplied across the landscape until America had homogenized itself with golden arches, pizza restaurants, taco stands, and burger joints.

Americans are now seeing the unintended results of their desire for low-priced convenience in the unprecedented numbers of people with obesity, diabetes, and other diseases, brought on at least in part by the classic American diet, which is high in fat, sweeteners, salt, and additives. Food technologists know that fat, high-fructose corn syrup, and sodium are the cheapest ingredients to add flavor to processed food, but their use, especially in fast food, has created an economic paradox.

Decades after reshaping how American families eat, what they eat, and even where they eat it, the food industry is being asked to improve consumer awareness of nutrition and to offer healthier products. The problem for the manufacturers and fast-food restaurants is simple: if they are to stay profitable, they cannot afford to have consumers eat any less of their food. On the other hand, to keep the customers happy, manufacturers and restaurants must hold down prices even as government officials now mandate the use of healthier and costlier ingredients.
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The Cheeseburger Bill was an attempt by some lawmakers to put the responsibility where they believe it belonged, on the individual rather than on the manufacturer or restaurant.
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The Cheeseburger Bill was reintroduced in the Senate in 2005. It still failed to pass, but between 2003 and 2006, some 24 states enacted similar legislation shielding fast-food restaurants from liability. Critics of those bills say their success has at least partially been linked to lobbying efforts by the food industry in those individual states. According to a 2005 report from the Montana-based Institute on Money in State Politics, the restaurant industry donated some $5.5 million to legislators in the states that have passed their own cheeseburger bills (Francis-Smith, 2007).

Critics of the bill argue that it disregards the reality of economic disparities and an increasingly toxic food environment, especially in areas referred to as “food deserts”—a description adopted by social policy planners in the 1990s that describes a growing number of low-income areas with little or no access to affordable, healthy food. Instead critics suggest that states would be better served by focusing on the prevention or treatment of obesity rather than using their time and energy to close off potential legal recourse.

The Commonsense Consumption Act was reintroduced once again in May 2007 in both the House and Senate. All of these attempts to pass a national cheeseburger bill stem from a lawsuit filed in 2002, in which families of several New York teenagers accused McDonald's of making the teens fat by serving them highly processed food. U.S. District Court Judge Robert Sweet said in his final ruling for the lawsuit that “if consumers know or reasonably should know the potential ill health effects of eating at McDonald's, they cannot blame McDonald's if they, nonetheless, choose to satiate their appetite with a surfeit of supersized McDonald's products” (Collins, 2003). However, Sweet left open the possibility that other cases could be filed if those fast-food establishments failed to properly disclose the nutritional content of their menu choices. While current U.S. citizens may be the most informed generation of Americans, with 24-hour media saturation, many U.S. consumers remain confused about nutrition and healthy food choices. Opponents of cheeseburger legislation argue that, even though the federal government has a nutrition education program, the idea that people will change their habits (such as eating an apple instead of French fries) without changing the food environment is not realistic. They suggest that Americans are more influenced by advertising than by hard facts and point to earlier attempts to change national tobacco health habits through education as an example of how education alone falls short and why the industry cannot be counted on to offer what is best for consumers. They also suggest that the threat of lawsuits and regulation can encourage the fast-food industry to offer healthy selections on their menus.

What Next? If federal legislation fails to materialize, state and local governments appear ready to address food policy from both sides of the issue, illustrated by state-sponsored versions of the Cheeseburger Bill, as well as by state regulations banning fast-food restaurants in certain geographic areas and requiring calorie counts on menus. For example, the Los Angeles City Council passed a fast-food moratorium in the summer of 2008, which stopped any new fast-food or freestanding quick-service restaurants from opening within a 32-square-mile area in the southern part of the city. The moratorium was extended a second year and expired in April 2010. Other California cities, such as San Jose, are now looking to follow the Los Angeles example.

In fact, California for years has taken the lead in pushing the public health envelope with food legislation. The state recently passed a law that will require thousands of restaurants in California to post calorie counts on their menus as of 2011. In 2004, both the Los Angeles Unified School District and the San Francisco Unified School District implemented bans on soft drinks, candy, and other high-fat snack foods from school vending machines. School districts across the country have now followed their lead.

These local regulatory initiatives gained momentum because of rising rates of obesity, diabetes, and heart disease. Still, critics of any government intervention that tells people what to eat argue that, while the government may have good intentions, the laws are a form of “nanny government” and send the message, especially in low-income areas such as in Los Angeles, that residents are not capable of making up their own minds about what they eat. While lawmakers continue to debate the pros and cons of various food-related legislation, such regulation, whether it is in production, preparation, or consumption on the local or national level, will remain controversial.

Sharon Zoumbaris
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CHELATION

Chelation therapy is a form of treatment that uses chelating agents to remove heavy metals from the body by binding the molecules and holding them so they can be removed. In the United States, chelation has been scientifically proven to rid the body of toxic metals such as lead, iron, copper, arsenic, mercury, and calcium and is approved by the United States Food and Drug Administration (FDA) for that use. Current uses for chelation therapy range from cancer treatments to arthritis, Alzheimer's disease, and heart disease as well as limited use in the treatment of autism, kidney dysfunction, and ovarian cancer. However, the usefulness and safety of these alternative practices remain controversial.

Chelation (pronounced key-Lay-shun) comes from the Greek root word chele, meaning claw. Chelating agents were originally designed for industrial applications in the early 1900s and became more widely used in the 1940s with the advent of the chelating agent ethylenediamine tetraacetic acid (EDTA), a manufactured amino acid. The medical use of EDTA followed World War II and focused on workers from factories who suffered from lead poisoning as a result of their work with lead-based paint and other factory workers who had overexposure to lead.

How Treatment Works Treatments involve intravenous injection of EDTA, which binds with metals in the bloodstream, allowing those metals to be excreted in the urine. Blood pressure, blood sugar, and kidney function are monitored during a treatment, and vitamin and mineral supplements and antioxidants are often added to an EDTA infusion. The treatments last between three and four hours, and doctors recommend anywhere from 20 to 50 treatments for metal poisoning depending on the severity of the poisoning and the overall health of the patient.

Patients with preexisting conditions such as poor kidney function, congestive heart failure, clotting problems, or hypoglycemia are at more risk for complications from chelation treatment. Evaluation and treatment of these individuals should be done only after a thorough physical examination, lifestyle evaluation, medical history, and necessary laboratory tests are performed by medical professionals experienced in the use of chelation treatments. Although the EDTA binds harmful toxic metals, it also binds important nutrients such as copper, iron, calcium, zinc, and magnesium, which makes the vitamin and mineral supplements necessary to treatment success.

Controversial Treatment Choices Chelation therapy has also been used to treat other illnesses, including heart disease, Alzheimer's disease, multiple sclerosis, stroke, arthritis, and cancer. Many doctors warn against these treatments and warn of side effects such as anemia, blood clots, bone marrow damage, low blood pressure, and severe inflammation of the area where the intravenous needle was inserted.

However, based on case studies and other reports, the government began a study of the effectiveness of chelation therapy in the treatment of heart disease. The National Center for Complementary and Alternative Medicine and the National Heart, Lung, and Blood Institute components of the National Institutes of Health have launched the first large-scale clinical trial to determine the safety and efficacy of EDTA chelation therapy for victims of coronary heart disease. The $30 million federal study began in 2002 and now involves more than 2,300 patients at more than 100 research sites across the country. The study will continue through 2011 with the results to be analyzed in 2012.

More controversial than the use of chelation therapy for heart disease has been the use of chelation therapy for the treatment of cancer and autism. Its use in cancer treatment stems from the belief by some that heavy metal toxicity is a contributing cause of cancer. It is suggested by advocates of the treatment that heavy metals propagate free-radical reactions, which suppress the human immune system. Supporters of chelation therapy for cancer patients believe that by reducing the body's free-radical situation, chelation therapy can then allow that person's immune system to better fight the cancer. The American Cancer Society, the FDA, and the American Medical Association do not endorse the use of chelation therapy for any treatment except for heavy metal poisoning.

The use of chelation therapy in the treatment of autism is based on speculation that mercury poisoning may trigger the onset of autism. A study released in 2003 received attention when it showed that the baby hair of children who were later diagnosed with autism had lower levels of mercury than other infants, leading to speculation that autistic children do not absorb mercury or cannot excrete it (Lathe & LePage, 2003). While the study findings support the theory that some children have a genetic fault that makes them more susceptible to mercury poisoning, scientists say the results do not support the speculation that mercury triggers the onset of autism. The theory that the measles, mumps, and rubella vaccine, which contains a mercury-based preservative, may contribute to the onset of autism in some children has been around for years, and scientists say there is no scientific evidence that the vaccine has any relationship to autism.

According to the study authors, in this instance, most of the mercury came from the mothers with the main sources of exposure being mercury amalgam fillings, immunoglobulin injections given to Rhesus-negative mothers, and heavy consumption of fish. The study also found that even when the mothers’ exposure was high, the baby hair of autistic children still had consistently low mercury levels.

According to the latest figures, the incidence of autism in the United States is increasing dramatically. Approximately 1 in every 91 children ages 3 to 17 was on the autism spectrum according to an American Academy of Pediatrics report issued in 2009 (Kogan et al., 2009). These latest figures make autism the most prevalent childhood developmental disorder. Along with the growing rate in autism diagnosis has come a growing number of theories about its causes, including genetics, vaccinations, pesticides, industrial contaminants, and the United States’ increasing reliance on prescription drugs as well as an increase in chelation therapy for autistic children.

Training and Certification The medical establishment continues to strongly challenge the safety and theory behind chelation treatments for anything except heavy metal toxicity. For information about chelation therapy and its accepted uses, patients should contact the American College for Advancement in Medicine (ACAM) for its directory of U.S. doctors who are members and who follow the accepted guidelines for chelation therapy. In 2009, ACAM completed the process for developing a certification program for chelation therapy. This is the first such program offered by ACAM, and its CCT designation exam allows physicians to apply the highest standard of care and training when administering chelation treatments. The ACAM recommends that patients look for the CCT designation when selecting a health care provider for diagnosis or chelation therapy. Also, the American Board of Chelation Therapy offers minimum standards for its members as well as oral and written tests to receive certification.
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CHOLESTEROL

Cholesterol is a soft waxy substance that is a steroidal alcohol or sterol. It is the most abundant steroid in the human body and is a component of every cell. Cholesterol is essential to life, and most animals and many plants contain this compound. Cholesterol biosynthesis occurs primarily in the liver, but it may be produced in other organs. A number of other substances are synthesized from cholesterol, including vitamin D, steroid hormones (including the sex hormones), and bile salts. Cholesterol resides mainly in cell membranes.

Cholesterol was discovered in 1769 by Poulletier de la Salle (1719–1787), who isolated the compound from bile and gallstones. It was rediscovered by Michel Eugène Chevreul (1786–1889) in 1815 and named cholesterine. The name comes from the Greek words khole meaning bile and steros meaning solid or stiff. The ine ending was later changed to ol to designate it as an alcohol.

Humans produce about one gram of cholesterol daily in the liver. Dietary cholesterol is consumed through food. High-cholesterol foods are associated with saturated fats and trans-fatty acids (commonly called trans fats). Dietary cholesterol comes from animal products (plants contain minute amounts of cholesterol) such as meats and dairy products. Table 1 shows the amount of cholesterol in common foods.

Cholesterol is commonly associated with cardiovascular disease, and its routine measurement is used to determine its potential health risk. High blood serum cholesterol levels are often correlated with excessive plaque deposits in the arteries, a condition known as atherosclerosis or hardening of the arteries.

Cholesterol in Common Foods Although high total blood cholesterol levels are associated with heart disease, it is important to distinguish between types of cholesterol when interpreting cholesterol levels. Cholesterol has been labeled as “good” and “bad” depending on its physiological role.

Table 1. Cholesterol in Common Foods






	Item
	Quantity
	Cholesterol in mg.





	Butter
	1 tablespoon
	30



	Mozzarella cheese
	1 oz.
	22



	Cheddar cheese
	1 oz
	30



	Egg
	1
	200



	Chicken
	4 oz.
	70



	Liver
	4 oz.
	340



	Ham
	4 oz.
	80



	Skim milk
	1 cup
	5



	Whole milk
	1 cup
	35



	Ice cream
	½ cup
	30



	Low-fat ice cream
	½ cup
	10





Source: Myers, Richard L. The 100 Most Important Chemical Compounds: A Reference Guide. Santa Barbara, CA: Greenwood, 2007.

Forms of cholesterol depend on the lipoproteins that are associated with it. Low-density lipoprotein (LDL) cholesterol is often referred to as bad cholesterol, and high-density lipoprotein (HDL) is identified as “good” cholesterol. An understanding of the difference between LDL and HDL cholesterol requires an understanding of substances associated with cholesterol in the body. Cholesterol is a lipid, so it has very low solubility in water and blood. For the cholesterol synthesized in the liver to be delivered by the bloodstream to the rest of the body, the liver manufactures lipoproteins that can be viewed as carriers for cholesterol (and triglycerides).

Lipoproteins, as the name implies, are biochemical assemblages of fat and protein molecules. Several types of lipoproteins are found in human blood. A lipoprotein can be viewed as a globular structure with an outer shell of protein, phospholipid, and cholesterol surrounding a mass of triglycerides and cholesterol esters. The proteins in lipoproteins are called apolipoproteins, with different apolipoproteins associated with different lipoproteins.

Cholesterol leaves the liver in the form of very-low-density lipoprotein (VLDL). VLDL has a high percentage (50–65%) of triglycerides and relatively low protein composition of 10 percent or less. The percentage of fat and protein in different forms of lipoproteins dictates their density; a greater proportion of protein gives a higher density. As the VLDL moves through the bloodstream, it encounters an enzyme called lipoprotein lipase in the body organs’ capillaries, which causes the triglycerides to be delivered to cells. Triglycerides are used for energy or stored as fat.

As the triglycerides are depleted from the lipoprotein, it becomes intermediate density lipoprotein (IDL). As IDL circulates in the blood, cell structures called LDL receptors bind to the apolipoprotein called Apo B-100 with its enclosed cholesterol and in the process converts IDL to LDL. This delivers cholesterol to the cell. Apo B-100 allows LDL cholesterol to be delivered to the tissues, but it has a tendency to attach to blood vessel walls. The accumulation impedes blood flow and can build up as plaque and lead to atherosclerosis.

Atherosclerosis is a type of arteriosclerosis (the latter being a more general term to include normal aging processes) that occurs when excess cholesterol combines with other substances such as other fats, lignin, and calcium to form a hard deposit on the inner lining of the blood vessels. Because of the problems associated with Apo B and LDL, LDL cholesterol is labeled as bad cholesterol. HDL is produced in the liver, intestines, and other tissues. It has a low level of triglycerides but a high protein content of approximately 50 percent. HDL cholesterol, or good cholesterol, transports cholesterol in the bloodstream back to the liver, where it is broken down and excreted. Although HDL cholesterol has been labeled as good, it has not been demonstrated definitively that high levels of HDL reduce heart disease, but there is an inverse relation between HDL and heart disease.

A proper balance of cholesterol in the bloodstream requires having an adequate balance of receptors to process the amount of cholesterol in the blood. Receptors are continually regenerated, produced, and disappear in the cell in response to blood biochemistry. The liver contains the greatest concentration of receptors. Too few receptors or excess dietary cholesterol intake can lead to elevated blood cholesterol. A genetic disorder called familial hypercholesterolemia results when a person inherits a defective gene from one parent resulting in the inability to produce sufficient receptors. A diet with too much cholesterol represses the production of LDL receptors and leads to high blood cholesterol and Apo B.

Standard lipid screening to obtain a cholesterol profile for the risk of cardiovascular disease routinely reports total cholesterol, LDL cholesterol, HDL cholesterol, and triglycerides. Cholesterol values are reported in milligrams per deciliter of blood (mg/dL). Different organizations have made recommendations for normal cholesterol levels, but these must be interpreted carefully, because they are contingent on other risk conditions. For example, the recommendations for smokers or those with a family history of heart disease are lower for someone without these conditions.

The National Center for Cholesterol Education (NCEP), endorsed by the American Heart Association, believes that LDL is the primary cholesterol component to determine therapy. LDL cholesterol accounts for 60 percent to 70 percent of blood serum cholesterol. An LDL of less than 160 mg/dL is recommended for individuals with no more than one risk factor and less than 100 mg/dL for individuals with coronary heart disease. The NCEP classifies HDL, which comprises between 20 percent and 30 percent of blood cholesterol, below 40 mg/dL as low. Triglycerides are an indirect measure of VLDL cholesterol. The NCEP considers a normal triglyceride level as less than 150 mg/dL.

Heart disease is the leading cause of death in adults over 35 years old in the United States, responsible for more than 1 million deaths annually. Cholesterol's role in contributing to heart disease has led to several broad strategies to lower blood cholesterol. Major treatment strategies to control cholesterol include changes in diet, lifestyle changes, and drug therapy. Dietary changes for lowering cholesterol primarily involve reducing fat intake, especially saturated fats and trans fats. Trans fats are made when liquid oils are hydrogenated (or more likely partially hydrogenated) to solidify them. During this process, the hydrogens bonded to carbons are reconfigured from being on the same side of the double bond (cis position) to a cross or trans position. Saturated and trans fats raise the LDL cholesterol, but trans fats also lower HDL. Starting on January 1, 2006, the United States Food and Drug Administration (FDA) required trans fat content to be included on nutritional labels of foods sold in the United States. Another dietary strategy is to eat foods high in soluble fiber, such as oatmeal, oat bran, citrus fruits, and strawberries. Soluble fiber binds to cholesterol and eliminates it in the feces. Eating foods and taking supplements containing omega-3 fatty acids are another strategy for lowering cholesterol. In addition to changes in the diet, other lifestyle changes include exercise, smoking cessation, and losing weight.

In the last 20 years, the use of statin drugs has revolutionized the treatment of heart disease. Statins work by inhibiting the enzyme HMG-CoA reductase, which is required to produce cholesterol in the liver. During cholesterol biosynthesis, HMG-CoA (3-hydroxy-3-methylglutaryl-CoA) is converted to mevalonate. All statin drugs contain a structure similar to mevalonate. Generic names of statins are sold under specific brand names. For example, lovastatin, which was the first FDA-approved statin in 1987, was marketed as Mevacor by Merck. Atorvastatin is sold as Lipitor by Pfizer, and Merck sells simvastatin as Zocor. Several of the top-selling drugs worldwide are statins. Lipitor has been the top-selling drug for several years, with annual sales in 2005 of approximately $13 billion and Zocor bringing in more than $5 billion.

Having high cholesterol increases the risk of heart disease, which continues to be the leading cause of death in the United States according to the Centers for Disease Control and Prevention (CDC). However, there is good news in the latest CDC statistics: fewer adults now have high cholesterol compared to earlier decades. According to the CDC, the proportion of the population ages 20 to 74 with high cholesterol has dropped by half, from 33 percent in a 1960–1962 study down to just over 16 percent in 2003–2006. Still, one in every six adults has high total cholesterol, and women with high cholesterol outnumber men, 30 percent to 16 percent in the 55 to 64 age range (Centers for Disease Control and Prevention, 2010).

Richard L. Myers

References

Aftalion, Fred. A History of the International Chemistry Industry, 2nd ed. Philadelphia: Chemical Heritage Foundation, 2001.

Baird, Colin, and Michael Cann. Environmental Chemistry, 3rd ed. New York: W. H. Freeman, 2004.

Centers for Disease Control and Prevention. “America's Cholesterol Burden” (February 9, 2010), www.cdc.gov/cholesterol/facts.htm.

“Chemical and Engineering News.” Top Pharmaceuticals 83, no. 25 (June 20, 2005): 44–139. Special issue devoted to reports on 46 of the most important drugs for human society.

Kent, James A. Riegel's Handbook of Industrial Chemistry, 10th ed. New York: Kluwer Academic/Plenum, 2003.

May, Paul. The Molecule of the Month, www.chm.bris.ac,uk/motm/motm.htm.

Mayo Clinic, www.mayoclinic.com/health/site-map/smindex.

The Merck Index, 12th ed. Whitehouse Station, NJ: Merck, 1996.

Myers, Richard L. The Basics of Chemistry. Westport, CT: Greenwood Press, 2003.

National Institutes of Health. Third Report of the National Cholesterol Education Program (September 2002), http://circ.ahajournals.org/cgi/reprint/106/25/3143.

Snyder, Carl H. The Extraordinary Chemistry of Ordinary Things, 3rd ed. New York: John Wiley, 1998.

Tobin, Allan J., and Jennie Dusheck. Asking About Life. Fort Worth, TX: Saunders College Publishing, 1998.

Walsh, Christopher. Antibiotics: Actions, Origins, Resistance. Herndon, VA: ASM Press, 2003.

CHRONIC FATIGUE SYNDROME (CFS)

In the July 2003 issue of the New Yorker magazine, author Laura Hillenbrand described her encounter with chronic fatigue syndrome (CFS) (Hillenbrand, 2003). As she tells it, she was a healthy 19-year-old college student one minute and chronically, deathly ill the next. She was confined to bed for months at a time, suffering from strange fevers, swollen glands, vertigo, and the inability to eat. She also reported strange disruptions of her thoughts and senses. Her weight plummeted, and she became too weak to leave her home. Hillenbrand visited several doctors, some of whom concluded her disease was psychiatric. Her psychiatrist sent her back to the doctors. Although Hillenbrand's condition has waxed and waned many times since her college days, she has never truly been well. Her experience describes a case of one of the most puzzling and misunderstood illnesses of modern times.

Chronic fatigue syndrome is an incapacitating illness affecting approximately 800,000 Americans. The annual total value of lost productivity in the United States due to this illness has been estimated at $9.1 billion. The chronic fatigue that patients with CFS experience can be accompanied by a combination of other serious symptoms, including feeling sick after exercising, memory and concentration problems, unrefreshing sleep, muscle or joint pain, headache, sore throat, and tender lymph nodes.

Some researchers think that CFS had its origins in the 19th century, with the condition known as neurasthenia. At that time, this disorder was thought to be a neurological disease, and its symptoms included weakness or fatigue. By the late 1800s, neurasthenia was one of the most frequently diagnosed illnesses. However, by World War I, the diagnosis of neurasthenia almost disappeared. At the beginning of the 20th century, medical skepticism concerning this illness increased, and neurasthenia began to be viewed as a psychiatric disorder rather than a neurological illness. In addition, neurasthenia patients were increasingly held in low esteem by medical personnel. The debate that occurred about 100 years ago concerning whether neurasthenia was a disease of the body or mind has reappeared with CFS.

Throughout the 20th century, several outbreaks of fatigue illnesses of unknown origin were reported. Chief among these were an outbreak of a severe fatigue illness at the Los Angeles County Hospital in 1934 and another outbreak at the Royal Free Hospital in England in 1955. Finally, in Lake Tahoe, Nevada, and surrounding communities, an outbreak of cases of a severe fatigue illness occurred between 1984 and 1986. The symptoms of the Lake Tahoe outbreak included prolonged fatigue, abrupt onset of symptoms, severe pain, and prominent cognitive disorder. It was after the Lake Tahoe outbreak that national attention began to focus on this illness.

Interest in this illness increased in the late 1980s, and it was later renamed chronic fatigue syndrome (CFS). The criteria for CFS were developed in 1988 and later refined in 1994. To meet the 1994 criteria for CFS, an individual must exhibit severe, disabling fatigue that lasts six months or more. An individual also needs to report four or more of eight additional symptoms: sore throat, headaches, lymph node tenderness or pain, joint pain, muscle pain, unrefreshing sleep, feeling sick after minimal exercise, and memory or concentration difficulties. Finally, to appropriately diagnose CFS, a comprehensive medical and psychiatric evaluation must be conducted to ensure that the fatigue and related symptoms cannot be better explained by another medical illness or condition or by a psychiatric condition.

Recently, a new clinical case definition has been developed in Canada. The Canadian clinical case definition specifies that the illness needs to persist for at least six months. In addition, an individual must report feeling sick after minimal exercise, unrefreshing sleep, and a significant degree of joint pain or muscle pain. An individual must also report two or more symptoms such as confusion and impairment of concentration and short term-memory. Finally, there needs to be at least one symptom from two of the following categories involving the circulatory, nervous, and immune systems (e.g., recurrent sore throats). Many within the patient community feel that this Canadian case definition is more appropriate, because two of the central symptoms of this illness (feeling sick after minimal exercise and cognitive problems) are required for this case definition.

Most patient advocacy groups believe that the term chronic fatigue syndrome trivializes the seriousness of the illness and has contributed to health care providers having negative attitudes toward those who suffer from it. In reality, CFS is typified by many severe symptoms in addition to fatigue. The negative stigma associated with CFS could be due in part to its name. The word fatigue implies garden-variety tiredness, which is difficult for many people to accept as illness; to many, it sounds more like laziness. The term selected to characterize an illness such as chronic fatigue syndrome can influence how patients are perceived and ultimately treated by medical personnel, family members, and work associates. In fact, the term may actually influence the type and quality of medical care that a patient receives. Many patient advocacy groups prefer the names myalgic encephalomyelitis or myalgic encephalopathy. Variations of these names are currently being used by many patient advocacy groups throughout the world.

The cause (or causes) of this illness is still unclear. Some researchers think that persons with CFS have internal systems that are overstimulated. Over a long period of time this lack of internal regulation can lead to changes in immune response, which could affect the body's defense against viral or bacterial infections. Poor immunity sets up a host of smaller problems as microbes gain a foothold: fevers, sore throat, and so on. Although no virus has been identified as the primary cause of CFS, the immune system may be fighting a type of virus or viruses in some persons with CFS. As we learn more about the immune system, there may be other links to CFS that will help us to better understand its causes. There is also some evidence that CFS may be caused by deficient hormones in the adrenal gland. Brain dysfunction is also a possibility. Last, researchers are beginning to look into the genetic makeup of those with this illness in the hope that this may reveal important clues about its origins.
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CIGARETTES

A cigarette usually refers to a slim, paper-wrapped cylinder containing an addictive mixture of tobacco and other ingredients, but it may also refer to other products such as marijuana that have been rolled into cigarette paper for smoking. Although they are significantly different from cigars, early European cigarettes may have been modeled on the crude product that the poor created out of discarded cigar butts that the wealthy tossed into the streets. Well before that, probably as early as the 9th century, indigenous cultures in the Americas were smoking a harsh form of tobacco in reeds or other crude forms of smoking tubes.

Records show that in the 1600s, colonial settlers smoked a type of cigar as well as pipes, first consuming the harsh tobacco to which the Indians had introduced them before learning to cultivate a milder form that proved to be very addicting. Cigarette smoking quickly caught on during the 1800s, after the British, who were exposed to the practice during the Crimean War during the mid-1800s, introduced it to the United States. As a newly developed machine able to produce 200 cigarettes per minute made them more affordable, cigarettes quickly began to outstrip the use of chewing tobacco, pipes and cigars, and snuff.

Although most people purchased tobacco and papers to roll their own cigarettes well into the 1940s and 1950s, mass production made manufactured cigarettes accessible everywhere. Cigarette companies spent lavishly to sell their product through print and radio ads and the newly developed medium known as television.

By the late 1950s, when nearly every household had at least one smoker living in it, disquieting news about the ill effects of smoking had become more widespread. In 1964, the U.S. Surgeon General issued a report detailing the harmful effects smoking could have on health. Almost immediately, cigarette consumption dropped by 20 percent, then rebounded quickly. Despite subsequent legislation restricting advertising and U.S. government–funded reports that verified and strengthened earlier concerns about the dangers of cigarettes and other tobacco products, high consumption has continued. The tobacco industry is now a powerful lobby that has successfully obscured the obvious dangers of its product with aggressive marketing campaigns. Nevertheless, the message has gotten through to many, and so, with fewer consumers choosing to smoke cigarettes and aware that the sooner people start smoking in life the more likely they are to be addicted for life, cigarette companies are marketing mini cigars and smokeless tobacco products more aggressively to appeal to adolescents, according to the U.S. Department of Health and Human Services Substance Abuse and Mental Health Services Administration.

[image: images]

Woman lighting a cigarette. Smoking just one cigarette leaves a noticeable amount of tar in the lungs.

(PhotoDisc, Inc.)
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COMMON COLD (UPPER RESPIRATORY VIRUSES)

According to the National Institute of Allergy and Infectious Diseases, as many as 1 billion upper respiratory infections may occur each year in the United States. More widely known as the common cold, these infections can be caused by more than 200 different viruses. The primary viruses responsible for the common cold are called rhinoviruses (from the Greek word rhin, for nose), which cause an estimated 25 to 35 percent of all colds. (Rhinoviruses may be the main cause of colds because they grow best at 91.4 degrees Fahrenheit or 33 degrees Celsius, which is the temperature of human nasal mucosa.) Other viruses that can cause colds include the myxoviruses (such as the influenza and parainfluenza viruses), coronaviruses, and adenoviruses. Bacterial agents cause approximately 10 percent of colds.

Viruses are transmitted or spread from person to person in several ways. Studies have shown that cold viruses reach their highest concentration in the nasal secretions three to four days after infection, which means this is when the infected person is most contagious and likely to pass on the virus. One common way of catching a cold, or most viral or bacterial infections, is to touch almost anything that an infected person has also touched, sneezed on, or coughed on—from a doorknob to a telephone to their hands. (Some viruses, such as the human immunodeficiency virus, or HIV, cannot be caught in this manner.) After touching the surface, the virus can be transmitted to the body when the person then touches their nose or eyes, which have ducts that drain into the nasal cavity. Inhaling droplets in the air resulting from someone sneezing or coughing close to you is also a common way to catch a cold. Viruses cause colds when they penetrate the nasal mucosa, after which they enter cells lining the nasal region and the pharynx. Rhinoviruses, for example, bind to a molecule much like a docking system in a space station. Specifically, they contain depressions on their protein shell, sometimes referred to as canyons, that fit onto surface protein receptors on the nasal cells known as the intercellular adhesion molecules. This provides the portal for the virus to enter into the cell and begin replicating. It ultimately reproduces thousands of copies of itself, leading to cell disruption and release into the nose, where the infection is further spread to nearby nasal epithelial cells.


Viruses and Bacteria

Because bacteria and viruses cause many familiar diseases, especially in the respiratory system, people often get them confused or think that they are the same type of microbes. In fact, viruses are as different from bacteria as plants are from animals.

Bacteria have a rigid cell wall and a rubbery cell membrane that surround the cytoplasm inside the cell. Within the cytoplasm is all the genetic information that a bacterium needs to grow and to duplicate or reproduce, such as deoxyribonucleic acid (DNA), ribonucleic acid (RNA), and ribosomes. A bacterium also has flagella so that it can move.

Despite the minute size of bacteria, viruses are much smaller. Viruses are surrounded by a spiky layer called the envelope and a protein coat. They also have a core of genetic material, either in the form of DNA or RNA. Unlike bacteria, viruses do not have all the materials needed to reproduce on their own. As a result, they invade cells, either by attaching to a cell and injecting their genes or by being enveloped by the cell. Once inside the cell, they harness the host cell's machinery to reproduce. Viruses eventually multiply and cause the cell to burst, releasing more of the virus to invade other cells.



U.S. consumers spend billions of dollars every year on cold remedies, and while many people swear by their choices, they may or may not actually shorten the duration of the cold. However, doctors all agree that antibiotics have no effect on the common cold. The reason is simple: colds are viruses; they are not influenced by antibiotics, which attack only bacteria, and bacteria are very infrequently involved with respiratory infections. A very common misconception about colds is if nasal discharge is green in color, it is a sign of a bacterial infection and a sign that antibiotics are needed. According to doctors, nasal secretion color is not indicative of any particular kind of illness or of bacterial infection. Of course, if the cold eventually leads to a secondary bacterial infection, antibiotics may be needed. Cold sufferers who suspect a secondary infection should visit their primary care physician for a diagnosis.
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Studies have shown that cold viruses reach their highest concentration in the nasal secretions three to four days after infection.

(Agnieszka Guzowska/Dreamstime.com)

What are the most common cold remedies? Vitamin C, echinacea, and zinc supplements have become popular in recent years, but researchers say any benefit in curing a common cold is minimal at best. Over-the-counter cold medicines with several ingredients such as acetaminophen, a decongestant, or antihistamine may also have minor benefits and they do relieve some symptoms. Still, doctors caution that with the multiple ingredients it is important to read labels carefully to avoid problems. Homeopathic remedies are gaining in popularity, but researchers say there is not enough evidence to determine whether these therapies work. It may be that the timeless advice of drinking lots of fluids and eating chicken soup is still the best medicine for the common cold.

David Petechuk
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COMPREHENSIVE SMOKING EDUCATION ACT

In October 1984, an act “to establish a national program to increase the availability of information on the health consequences of smoking, to amend the Federal Cigarette Labeling and Advertising Act, to change the label requirements for cigarettes, and for other purposes” (Public Law, 1984) was enacted by the joint houses of the U.S. Congress. Known as the Comprehensive Smoking Education Act of 1984, this relatively short piece of legislation of a mere five and a half pages was part of a continuing attempt to make health information on smoking and nicotine available to the U.S. public, so that they might make better decisions about the consequences of smoking on their health.

This act stipulated a number of factors, including items that are familiar to nearly every person living in the United States For example, the “SURGEON GENERAL'S WARNING” was mandated to appear on all cigarette packaging and advertisements (Hanson, Venturelli, & Fleckenstein, 2006). A list of cigarette ingredients was also duly provided to the Secretary of Health and Human Services by the manufacturers, so no “secret” ingredients were allowed in cigarettes after this act was passed (Cummings, 2002).

Smoking, or the inhalation of smoke from burnt tobacco leaves, allows for the reinforcing activity of nicotine. Nicotine is the psychoactive drug in tobacco, and most smokers use tobacco on a regular basis because they feel the need or craving for nicotine (American Society of Addiction Medicine [ASAM], 2010). Nicotine produces “an intense effect on the central nervous system…[and] activates the brain circuitry in regions responsible for regulating feelings of pleasure” (Hanson et al., 2006). This liquid alkaloid increases the release of dopamine, an internal, chemical brain transmitter, located in the brain's reward center. So nicotine is a substance that contributes greatly to the abuse and addiction potential of smoking.

Smokers often and habitually seek out their preferred method of nicotine delivery: many of these individuals are “characterized by compulsive drug seeking and abuse, even in the face of negative health consequences” (National Institute on Drug Abuse [NIDA], 2009). As seen by the numerous research studies, articles, public service announcements, and federal and local laws that have been published over the past several decades, the medical facts about smoking have been made clear. Almost 35 million smokers in the United States wish to stop smoking each year but relapse because of the addictive quality of nicotine (NIDA, 2009).

Another clear statement comes from a report from the American Academy of Pediatrics: “The use of tobacco, in any form, can lead to addiction, significant morbidity, and premature death.…There is no safe method, level, frequency, or duration of tobacco use or exposure” (Sims, 2009). (Smokeless tobacco use—including smokeless chewing tobacco and snuff—is also widespread, especially among younger users today [ASAM, 2010].)

But why was such an act of Congress necessary? To understand that, we need to look more closely at the history of the health risks of smoking during the time before its negative effects were well known.

From the earliest days of the American colonies in the 1700s, tobacco was a cash crop for large parts of the southern region of the country. Growing and exporting tobacco was economically beneficial for the region (Cummings, 2002). By the late 1800s, tobacco use was widespread. Up until that time, most people used pipes, cigars, chewing tobacco, or snuff. This radically changed with the development of the automated cigarette rolling machine in 1883 (Hanson et al., 2006). The machine made the cost per cigarette affordable to the average American. Cigarettes later gained prominence during World War I, when soldiers received them in their military-issued K rations. Cigarettes eventually replaced pipes, cigars, and chewing tobacco as a primary source of tobacco and nicotine (Hanson et al., 2006).

At the beginning of the 1900s, antismoking sentiment came primarily from moral and religious beliefs, but medical objections were beginning to be raised as well. By the end of World War I, various groups had joined forces to stop the sale of both tobacco and alcohol during what is known as the Prohibition era. “However, the negative backlash against the federal prohibition on alcohol coupled with the more pragmatic approach of allowing governments to tax tobacco as a way of controlling its use resulted in the rescinding of most state and local prohibitions against tobacco” (Hanson et al., 2006).

Throughout the 1920s and 1930s, negative medical and scientific data were increasingly seen in Germany. There was a high-profile campaign to limit and tax smoking and cigarettes in Germany through the 1940s. This included the implementation of a strong public education program. However, the scientific and medical evidence from Germany was largely ignored by the U.S. and British scientific communities until the 1950s and 1960s (Hanson et al., 2006).

In January 1964, the first report of the United States Surgeon General's Advisory Committee on Smoking and Health was released. The U.S. government's action “emphasized the need for smokers to make decisions about their habit on the basis of ‘informed choice’” (Bailey, 2004). According to that report (Centers for Disease Control and Prevention [CDC], 2009), the Advisory Committee concluded that cigarette smoking is:

A cause of lung cancer and laryngeal cancer in men

A probable cause of lung cancer in women

The most important cause of chronic bronchitis

As a result of this report's publication, cigarette sales fell substantially. The New York Times reported an 18 percent decline in the state of New York's cigarette tax revenue for February 1964 compared to the year before (Bailey, 2004).

This report was the first in a number of attempts “to diminish the impact of tobacco use on the health of the American people” (CDC, 2009). Subsequent reports and studies prompted Congress to adopt the Federal Cigarette Labeling and Advertising Act of 1965 and the Public Health Cigarette Smoking Act of 1969. These laws required the following (CDC, 2009):

A health warning on cigarette packages

A ban on cigarette advertising in the broadcast media

A call for an annual report on the health consequences of smoking

The Public Health Cigarette Smoking Act of 1970 was another attempt by the U.S. government to provide information to the general public (Bailey, 2004). This act prohibited cigarette advertising from appearing in the broadcast media after January 1971. The ban was put in place to counteract ads that stated “the relative safety of smoking” and failed to mention various health risks and hazards (Bailey, 2004).

The 1970 act was eventually strengthened by the Comprehensive Smoking Education Act of 1984, which was an attempt to establish an overarching federal response to the issue of cigarette labeling and advertising. This additional warning requirement counterbalanced the attractive and glamorous packaging and presentation that cigarette manufacturers tried to present (Kees, Burton, Andrews, & Kozup, 2006). Moreover, the 1984 act affected smokers, smoking, and even general tobacco use by discouraging consumers with brief, clear, unambiguous information and specific warnings about health hazards (Cummings, 2002).

An overwhelming amount of information on the negative aspects of smoking and wider tobacco use is now available for consumers as well as a number of options for those who wish to stop smoking.

Nicotine addiction remains one of the more difficult addictions to overcome. However, if a smoker really decides to quit, there are possible choices. Nicotine gum and nicotine patches have both been used with some degree of success. Other effective treatments include cognitive-behavioral interventions coupled with changing the smoker's thinking, expectations, and behavior related to their smoking behavior. Support groups are available, as are self-help materials. In addition, research shows that the more individual therapy is tailored to a person's unique situation, the more likely it is that the individual will have success at quitting (NIDA, 2009).

Additional resources can be found in the recovery movement. Alcoholics Anonymous and Narcotics Anonymous are both 12-step programs. The 12 steps address nicotine addiction in much the same way they address drug and alcohol addiction and have been successful for some individuals who wish to stop smoking.

The U.S. Department of Health and Human Services (HHS) has established a national toll-free number, 800-QUIT-NOW (800-784-8669), for smokers seeking information and assistance in quitting. Callers to this number are routed to their state's smoking cessation quit line or, in states that have not established quit lines, to an assistance desk maintained by the National Cancer Institute.

HHS also offers a website—www.smokefree.gov—with online advice and downloadable information to make stopping smoking easier.

The American Lung Association has a website: www.lungusa.org/stop-smoking. This organization works to help people quit smoking and improve lung health throughout the United States.

The American Cancer Society has several helpful web pages, including: www.cancer.org/Healthy/StayAwayfromTobacco/GuidetoQuittingSmoking/index and www.cancer.org/Cancer/CancerCauses/TobaccoCancer/QuestionsaboutSmokingTobaccoandHealth/index.

Elizabeth Jones
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DAILY VALUE OF NUTRIENTS

Americans are greeted in grocery stores with a huge selection of items to purchase, and on the packaged items they now find detailed information known as the Nutrition Facts Label. The label, required by law, can vary with each product, but it must contain some specific information, including the daily value (DV) of nutrients, which covers the important nutrients in that particular food such as the fats, sodium, and fiber content. What can be misleading for consumers is the Percent Daily Values (% DV) also listed on the food labels. The % DV is simply a percentage corresponding to the total daily value of nutrients government-recommended requirement, based on a hypothetical 2,000-calorie diet.

In other words, the label lists the DV so consumers can see how much of a certain nutrient they need to eat. The % DV listed on the label lets them know how much of each nutrient is contained in one serving of the food and how that compares to what they should be eating daily of that nutrient. If a serving has 5 percent or less of the daily value, it is thought to be on the low side. If the label indicates the food has 20 percent of the daily value in just one serving, that food is considered to have a high percentage of the needed nutrient.

The DV of each nutrient is based on daily reference values and the reference daily intake (RDI). The RDI, renamed from the recommended daily allowance, established recommended levels for vitamins and minerals. The daily reference values set the rates for other nutrients that have an important impact on health, including fat, saturated fat, sodium, cholesterol, and so forth.

The DV for total fat consumption is 65 grams, saturated fat is 20 grams, and there is no DV for trans fats, although health experts recommend consumers eat as little as possible to avoid health risks associated with them. There is no DV for sugar as well. The DV for cholesterol is 300 milligrams, and the total carbohydrate DV is 300 grams. There is a DV for fiber of 25 grams, sodium is 2,400 milligrams, and potassium is 3,500 milligrams. The DV for protein depends on individual characteristics such as age and if the individual is pregnant or nursing.

The DV for vitamin A is 5,000 IU (international units), vitamin C is 60 milligrams, vitamin D is 400 IU, vitamin E is 30 IU, thiamin's DV is 1.5 milligrams, and riboflavin is 1.7 milligrams. The DV for other vitamins and minerals are 20 milligrams for niacin, 2 milligrams for vitamin B6, 6 micrograms for vitamin B12, 18 milligrams for iron, 15 milligrams for zinc, and 1,000 milligrams for calcium. The DV for phosphorus is also 1,000 milligrams, 10 milligrams for pantothenic acid, 150 micrograms for iodine, and 400 milligrams for magnesium.

Sharon Zoumbaris

References

Anderson, Jean, and Barbara Deskins. The Nutrition Bible: A Comprehensive, No-Nonsense Guide to Foods, Nutrients, Additives, Preservatives, Pollutants and Everything Else We Eat and Drink. New York: Morrow, 1995.

Taub-Dix, Bonnie. Read It before You Eat It: How to Decode Food Labels and Make the Healthiest Choice Every Time. New York: Penguin Group, 2010.

U.S. Department of Health and Human Services. “Calculate the Percent Daily Value for Appropriate Nutrients.” U.S. Food and Drug Administration (May 23, 2011), www.fda.gov.

Zeratsky, Katherine. “What Does Percent Daily Value Mean on Food Labels?” Mayo Clinic (November 5, 2010), www.mayoclinic.com/health/food-and-nutrition/AN00284.

DANCE THERAPY

Dance is more than a creative expression of telling stories through movement of the body to music; it can also be therapeutic and can shape the quality of a person's health. Dance can be aerobic, and based on some extremely vigorous styles of dance, it can be anaerobic. In addition to its benefits as a moderate to intense physical activity, when done slowly dance can also provide benefits similar to the ancient form of movement called tai chi. Those measured and purposeful movements can be meditative and beneficial for an individual's mental health. For cancer patients, specifically women with breast cancer, dance therapy is said to reduce pain and discomfort in the underarm region and help women experience improved range of motion during and after treatment. Increasingly, the medical community is learning what the holistic health community has known for a long time: dance can be healing.

The use of dance as therapy dates back to the 1940s. The woman who sat at the precipice of the movement was Marian Chace. Participants in her dance classes demonstrated measurable improvements to their mental health. Chace's approach was especially useful for patients who had trouble verbalizing their feelings. Dance and movement approaches were found to provide the nonverbal therapy needed for certain types of clients to express themselves (National Coalition of Creative Arts Therapies [NCCATA], 2011).

Chace's success with her dance students was noticed by the psychiatrists who worked with these dance class participants. They reached out to Chace, who began working at St. Elizabeth's Hospital in Washington, D.C. At the same time on the West Coast, Trudi Schoop, a dancer and mime, began working with patients in a California hospital. This was when the concept of dance as therapy really began to take shape, and by the 1970s and 1980s, dance therapy had officially become recognized as a therapeutic approach (American Cancer Society, 2011).

According to the American Dance Therapy Association (ADTA), dance therapy, also known as dance movement therapy, is “the psychotherapeutic use of movement to promote emotional, social, cognitive and physical integration of the individual” (ADTA, 2009). Established in 1966, the ADTA has grown from 73 members in 15 states to almost 1,200 members in 46 states and more than a dozen countries. The group keeps a registry of dance therapy providers or Dance Therapist Registered (DTR), who are qualified to help people through this healing art form. Those with extended clinical practice time and experience are given the title of Academy of Dance Therapists Registered (ADTR). These practitioners are often dancers with an added layer of expertise.
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Dance therapists experiment with dynamic movement as they work with patients to find a healthy balance physically and emotionally.

(American Dance Therapy Association)

Dance therapists are trained in dance movement therapy or psychotherapy, which requires a master's degree. Beginning-level therapists (DTRs) may begin practicing with at least 700 hours of supervised, clinical experience. More advanced dance therapists (ADTRs) have logged more than 3,000 hours. Once established as an ADTR, dance therapists may go into private practice and even teach others entering into the profession (ADTA, 2009). These practitioners may also work in institutional settings.

The ADTA has established a code of ethics for its therapists to follow as well as a way to evaluate the effectiveness and ability of dance therapy programs to meet the organization's guidelines. These codes inform practitioners of the standards and rules for professional behavior and for protecting clients. For research and scholarly works in the area of dance movement therapy, the American Journal of Dance Therapy is the preeminent publication on the subject (ADTA, 2009). The journal reports on the latest study findings and best practices in the clinical realm. Studies discussed in the journal examine dance therapy among different populations, including prisons, homeless shelters, substance abuse centers, and people with chronic illnesses.

Dance therapy sessions include a variety of techniques that take into consideration an individual's needs and level of dance ability. Emphasis is placed on the formation of relationships between instructors and patients by use of nonverbal communication and movement interactions. The dance relationship grows, starting with a range of subtle movements up through improvisational dancing (American Cancer Society, 2011).

The array of different techniques available allow participants at various skill levels to experience what is called the healing relationship between the mind and the body through dance and movement. There may or may not be talking during a session. Therapists may offer couples, family, and group sessions. The therapists also lead the classes and help their clients create goals and develop treatment plans. They document these plans and often collaborate with professionals from other disciplines to help provide counsel (ADTA, 2009).

The main facets of dance therapy are described as the joining of the mind, body and soul; controlling the body's response to stress through activities such as relaxation and breath work, touch and body empathy; developing physical and emotional techniques for coping with stressors; and promoting emotional wellness (Goodill, 2005). Other conditions for which dance therapy is useful include developmental conditions such as autism, learning disabilities, mental and emotional trauma, and impaired hearing and sight.

Dance therapy is considered beneficial for older adults and pregnant women. As with recreational dance, there is value in combining dance therapy movement with music. One study suggests that depressed teen girls experienced lower levels of the hormone cortisol in their blood when they listened to music (Goodill, 2005). Cortisol is a hormone released in the body during moments of stress. In addition to relaxation, the use of energy is also integrated into dance therapy. These activities have been shown to improve immune response and reduce sensitivity to certain allergens, respectively (Goodill, 2005).

An emerging area of specialization for the use of dance therapy is in disease prevention and health promotion. Some of these innovative programs provide dance therapy to those with cardiovascular disease, hypertension, and chronic pain (NCCATA, 2011). According to information provided by the American Cancer Society, a small number of studies have been conducted to examine the effectiveness of dance therapy in improving health. A few of these publications have reported some success in helping patients following breast cancer treatment. A recent trial called for breast cancer survivors to take a 12-week dance therapy and movement class. The class participants showed an improvement in the range of motion in their limbs, more so than the group who did not participate in the class. The patients also had an improved image of their bodies, something that can suffer when a patient has one or more breasts removed due to cancer (American Cancer Society, 2011).

The benefits of dance and movement can sometimes mimic the benefits of exercise, which is known to increase brain chemicals known as endorphins. These heighten feelings of happiness and welfare. In addition, dance and movement are thought to boost other body processes involving circulation, respiration, and musculoskeletal functions.

However, patients with chronic conditions such as arthritis and heart disease should talk with their physician before taking on a regimen that involves dance therapy or any other type of exercise. The American Cancer Society also cautions against relying on these types of therapies alone without seeking traditional medical care for cancer. Further study with well-controlled protocols are needed to confirm the true benefits of dance therapy in the healing of certain illnesses, including cancer (American Cancer Society, 2011).

There are many supporters of dance therapy, according to the ADTA. Several arms of the U.S. government recognize the benefits of dance therapy, including the Healthcare Financing Administration (HCFA), which is part of the Department of Health and Human Services (HHS). HCFA offers some coverage for dance therapy in Medicare facilities. The Administration on Aging, also under the HHS, recognizes research findings that suggest dance or movement therapy improves functions such as balancing, detecting changes in rhythmic patterns, increasing social interaction, and having an improved mood in people with neurological injury. In the early 1990s, dance therapy was represented in the Older American Act Reauthorization Amendments. The office of alternative medicine at the National Institutes of Health was among the first groups to receive funding to study the effects of dance therapy on various illnesses.

How does an individual become a certified dance movement therapist? The ADTA has six approved graduate programs across the country: Antioch New England Graduate School (New Hampshire); Columbia College (Chicago); Drexel University (Philadelphia); Lesley University (Cambridge, Massachusetts); Naropa University (Boulder, Colorado); and Pratt Institute (Brooklyn, New York). Other approved programs can be found on the ADTA website. It can take up to three years to complete the required academic coursework to become a dance therapist. Internships, which provide the necessary hours of clinical training and practice, can vary. Board certification is available after a significant number of years of experience.

To prepare for a career in the field, individuals should receive a broad dance education including instruction in modern, ethnic, folk, and social dance styles. Successful applicants enrolled in dance therapy education programs should learn how to choreograph, perform, and teach. An understanding of physiology and psychology is also recommended as well as volunteer experience (ADTA, 2009).

For those with a love of dance, work as a dance therapist offers the opportunity to use that passion to help others. Practitioners maintain their dance skills and ability to express emotions and tell stories through movement. The dance therapist also spends time verbally teaching and explaining the craft and its benefits, acting as an advocate for the field in professional circles as well as a teacher to clients and their families. More information about dance therapy can be found on the ADTA website (www.adta.org). Those interested can follow the group on Facebook, the social networking website. Information about dance therapy resources is listed by state. Some states may have local chapters with members devoted to the field. There are also online forums where experts and students of dance discuss questions and share advice. Each year, the ADTA hosts devotees at a national conference held in different locations. The conference is a great way to become familiar with dance therapy and network with experts in the field.

Abena Foreman-Trice
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DENTAL HEALTH

The term oral refers to the mouth. Not merely comprised of the teeth and the gums, the mouth also includes the hard and soft palate, the mucous lining of the mouth and throat, the tongue, the lips, the salivary glands, the chewing muscles, and the upper and lower jaws. Furthermore, these are all set within a series of skull and face components referred to as craniofacial structures.

As one may guess given the complexity of the system, oral health means much more than healthy teeth. It means being free of all oral-facial diseases, lesions, cancers, defects, and pain. As the Surgeon General emphasized in his seminal report Oral Health in America in 2000, the mouth and all of its associated parts “represent the very essence of our humanity” (U.S. Department of Health and Human Services, 2000, p. 1). “They allow us to speak and smile; sigh and kiss; taste, chew, and swallow; cry out in passion and convey a world of feelings and emotions through facial expressions” (U.S. Department of Health and Human Services, 2000, p. 1).

Furthermore, it is often said the mouth is a mirror. Examining oral tissues can reveal a wealth of information about the rest of the body. A thorough oral assessment can detect signs of nutritional deficiencies and systemic diseases such as microbial infections, immune disorders, and some cancers. Beyond simply indicating the presence of other conditions, though, poor oral health has been linked to heart and lung disease, stroke, diabetes, and premature births. As is apparent, oral health, reaching far beyond healthy teeth, plays a major role in and is inextricably linked to overall health and general well-being.

Consequences of Poor Dental Health Again, “the health of the mouth and surrounding tissues affects us physically, emotionally, mentally and socially and is integral to overall health status” (U.S. Bureau of Health Professions, 2004, p. 5). The effects of poor oral health are systemic, so far reaching that they impact fundamental elements of a person's identity such as the foods they choose, how they look, and how they communicate. Left untreated, simple dental caries can result in cavities, pain, infection, diminished quality of life, missed school and work days, the delivery of low-weight, preterm babies, aggravated respiratory diseases, increased prevalence of heart disease, heart attacks, and strokes and sometimes even death, as was the case for 12-year-old Deamonte Driver from Prince George's County, Maryland, in February 2007. Deamonte had an infection in an abscessed tooth, which, left untreated, spread to his brain, causing his death. Furthermore, poor oral health is a cycle: “poor oral health begins with children suffering in pain and ultimately developing low self-esteem due to an unattractive appearance and problems with speech that persist into adulthood. These adults may have difficulty securing well-paid jobs and most likely will not be able to access and value oral health care throughout life for themselves or their children” (American Dental Hygienists’ Association, 2004).

Diseases of the Mouth Poor oral health can lead to numerous diseases in the mouth. Oral diseases are progressive and cumulative and become more complex over time. The two leading dental diseases are dental caries, also known as tooth decay, and periodontal or gum diseases such as gingivitis and periodontitis. Other major diseases include oral and pharyngeal cancer—cancer of the lip, tongue, pharynx, and mouth.
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Good oral hygiene practices should start at an early age. Children should be introduced to dental exams through regular checkups.

(Zurijeta/Dreamstime.com)

Dental Caries Dental caries is a type of bacterial infection. Colonies of bacteria, commonly referred to as dental plaque, adhere to the surface of teeth. These bacteria produce acids, which in turn dissolve minerals in the tooth enamel and form opaque white or brown spots under the enamel. These spots are called caries or cavities. If the caries go unchecked, the infection can extend through the entire tooth (dentin and pulp tissue). Such a cavity typically results in a severe toothache often accompanied by sensitivity to temperature and sweets. If treatment is still not obtained, the infection can lead to the formation of an abscess (a localized collection of pus often surrounded by inflammation) and the destruction of bone and can spread via the bloodstream.

Dental caries can occur at any age after teeth erupt. Early in development, primary teeth are vulnerable to a particularly damaging type of caries called early childhood caries. These often appear in children who are given bottles of juice, milk, or formula to drink during the day or overnight. Other risk factors for early childhood caries include arrested development of tooth enamel, altered salivary composition, mouth breathing, and blockage of saliva flow (U.S. Department of Health and Human Services, 2000, p. 38).

Periodontal Diseases Like dental caries, periodontal diseases are infections caused by the bacteria of dental plaque. There are two main classifications of periodontal disease: gingivitis and periodontitis. Gingivitis affects the gums, whereas periodontitis may involve both the soft tissue and bone of the mouth. Gingivitis and milder forms of periodontitis are common in adults. Moderate to severe periodontitis, where the destruction of tissue causes teeth to fall out, becomes more common with increasing age. More specifically, gingivitis is an inflammation of the gums. The gums typically become red, sensitive, and tender and may swell and bleed. These changes are due to the immune system's response to bacteriacontaining dental plaque that accumulates along the edges of the gums. The early stages of gingivitis are reversible by brushing the teeth and flossing to reduce plaque. However, without adequate oral hygiene, early changes can become more severe as chronic infection takes hold. Such gum infections can persist for months or years. Gingival inflammation may be influenced by steroid hormones, which encourage the growth of certain bacteria and trigger an exaggerated response to plaque buildup (U.S. Department of Health and Human Services, 2000, p. 39). There are two common forms of adult periodontitis: general/moderately progressing and severe/rapidly progressing, the latter of which is often resistant to treatment. With moderately progressing periodontitis, the periodontal ligament gradually detaches from the gums and bone. Supportive bone structures of the jaw also begin to deteriorate. The destruction of periodontal ligament and bone results in the formation of a pocket between the tooth and the adjacent tissues, which harbors plaque beneath the gums. General periodontitis is often accompanied by gingivitis. It typically begins in adolescence but is not clinically significant until the mid-30s. Prevalence and severity increase, but do not accelerate, with age (U.S. Department of Health and Human Services, 2000, p. 40). Certain behavioral and demographic variables and comorbidities increase susceptibility to general periodontitis. One of the strongest behavioral associations is tobacco use. The risk of bone loss for heavy smokers is seven times greater than for those who have not smoked (U.S. Department of Health and Human Services, 2000, p. 41). Smoking also impairs the body's ability to neutralize infection, which results in the destruction of healthy tissues surrounding an infection site, and to combat the infection itself. Increased prevalence of periodontitis is also associated with increasing age, infrequent dental visits, low education level, and low income. Men often have higher levels of periodontitis than women. Some systemic diseases such as diabetes (Types 1 and 2) and osteoporosis also increase risk. Severe, rapidly progressing periodontitis is much less common than the mildly progressing form. Typically affecting people in their early 20s and 30s, it is characterized by severe inflammation of the gums and rapid loss of connective tissue and bone. Several systemic diseases have been associated with this form of periodontal disease, including type 1 diabetes, Down syndrome, and HIV infection (U.S. Department of Health and Human Services, 2000, p. 41).

Oral and Pharyngeal Cancer Oral and pharyngeal cancer affects approximately 30,000 people annually and claims 8,000 lives in the same period. With only 52 percent of people diagnosed surviving five years, oral and pharyngeal cancer, has one of the worst five-year survival rates of any cancer. Moreover, men have twice the risk of women of being diagnosed with oral cancer and African American men suffer disproportionately. While oral cancer is the sixth leading cancer in U.S. men, it is the fourth leading cancer in African American men. Approximately 95 percent of cases of oral cancer occur in people over the age of 40, and the average age of diagnosis is 60. Oral cancer treatment—including surgery and radiation—can be painful, disfiguring, and costly, both monetarily and psychologically.

Tobacco and alcohol use are the major risk factors for oral and pharyngeal cancer. Risk increases with greater consumption. For instance, heavy drinkers who smoke more than one pack of cigarettes a day are 24 times more likely to develop oral cancer. Warning signs of oral cancer include a sore in the mouth that does not heal, a white or red patch on the gums, tongue, tonsil, or lining of the mouth, a lump or thickening in the cheek, and difficulty chewing and swallowing. Early detection of oral and pharyngeal cancers is critical and greatly increases survivals rates, but unfortunately only 35 percent of oral cancer is detected at its earliest stage (U.S. Department of Health and Human Services, 2000, p. 45).

Beyond the Mouth Impacting more than simply the teeth and mouth, poor oral health has consequences throughout the body. Associations between chronic oral infections and diabetes, heart disease, stroke, and low-birth-weight, premature births have been noted.

Diabetes There is an increased prevalence of gum disease among people with diabetes. This association between gum disease and diabetes is a two-way street. Diabetes increases the risk of serious gum disease, but serious gum disease also increases the risk of diabetes. This is because gum disease can impact blood glucose control, which can fuel the development of diabetes. On the other hand, individuals with diabetes have an increased risk for serious gum disease because they are generally more susceptible to bacterial infection and have a decreased ability to fight bacteria that invade the gums (diabetes.org). Furthermore, diabetes causes elevated levels of glucose in the blood. High blood glucose fosters the growth of the bacteria that form dental plaque. If diabetes patients have difficulty controlling their blood glucose levels and have levels that are consistently high, they develop periodontal disease more often and more severely (National Diabetes Information Clearinghouse, 2011).

Heart Disease Connections between periodontal disease and heart disease have also been made. Researchers have found that people with gum diseases are almost twice as likely to suffer from coronary artery disease (American Academy of Periodontology, 2011). Several theories exist to explain this link. To begin, recall that periodontitis is the erosion of tissue and bone that support the teeth. It is posited that chewing and tooth brushing in people with periodontitis releases bacteria into the bloodstream. Some of these bacteria attach to fatty plaque in the arteries of the heart. This plaque, in turn, contributes to clot formation and the thickening of the walls of the arteries. Blood clots can obstruct normal blood flow, restricting the amount of nutrients and oxygen required for the heart to function properly (American Academy of Periodontology, 2011). This may lead to heart attack. It is also believed that oral bacteria could harm blood vessels or cause blood clots by releasing toxins that resemble components found in artery walls and the bloodstream. The immune system's response to these toxins could harm vessel walls or make blood clot more easily. Finally, inflammation in the mouth due to gingivitis may increase inflammation and swelling throughout the body, including in the arteries, where it can lead to heart attack and stroke (Harvard Medical School, 2007).

Pregnancy Oral health and pregnancy also have a reciprocal relationship. Pregnancy is associated with diet and hormonal changes that can increase the risk of tooth decay and gum disease. Vice versa, infections from tooth decay and gum disease can affect the health of a mother and her baby. More specifically, pregnant women are more susceptible to cavities. Vomiting caused by morning sickness can allow stomach acid to weaken a woman's tooth enamel. The loss of this protective covering increases the risk of cavities. Eating more frequently during pregnancy also increases the risk for cavities, especially if sugary or starchy foods are eaten. Finally, many pregnant women experience dry mouth. Having less saliva or spit again leaves the teeth vulnerable to the development of cavities (Columbia University College of Dental Medicine, 2010).

Pregnancy also heightens the risk of gingivitis. It can appear as early as the second month and tends to peak around the eighth month. This increased likelihood of gingivitis may be due to hormonal changes. During pregnancy, the level of progesterone (a hormone) in the body can be 10 times higher than normal. This can enhance the growth of bacteria that cause gingivitis. Also, pregnancy causes changes in the function of the immune system, which can impact how the body reacts to the bacteria responsible for gingivitis. Another common manifestation in pregnant women is pregnancy granulomas. These growths on the gum occur in approximately 2 percent to 10 percent of pregnant women. Typically developing in the second trimester, they are red nodules often found attached to the upper gum line by stalks of tissue. These growths bleed easily and can form an ulcer or crust over. While granulomas cause discomfort, they are not dangerous; they are essentially a type of benign (noncancerous) tumor. However, if one does interfere with the ability to eat or speak, it can be surgically removed, although there is the possibility it will grow back. Potential causes of granulomas include poor oral hygiene, trauma, hormones, viruses, and malformed blood vessels.

As previously mentioned, though, this relationship is two-way. If a woman has gum disease, germs from her mouth can spread throughout the body, which in turn can cause delivery of a preterm, low-birth-weight baby and can increase the risk for diabetes and high blood pressure during pregnancy. In addition, after the birth of the baby, germs that cause tooth decay can be passed from the mother to the baby's mouth through kissing, sharing utensils, or putting the baby's pacifier or hands in the mother's mouth (Iowa Department of Public Health, 2011).

Understanding Oral Health A confluence of health behaviors can contribute to oral infection and decay. These include poor dietary choices, tobacco use, and excessive alcohol use.

Poor Dietary Choices The adage “an apple a day keeps the doctor away” is applicable to the dentist as well. A nutritious diet helps to prevent tooth decay and other oral diseases. What an individual eats has a large impact on the health of his or her mouth. Starches and foods high in sugar greatly increase the likelihood of tooth decay. As previously mentioned, plaque bacteria in the mouth convert sugars and starches into waste in the form of acid. The longer the sugar and starch sit on the teeth (i.e., are not brushed off), the longer the bacteria produce the acid. The acid then erodes the enamel on the teeth and eventually causes tooth decay. Moreover, poor nutrition, by failing to supply the body with necessary nutrients, weakens the entire immune system and thereby leaves people at a higher risk for gum disease. With a suppressed immune system, gum disease can progress faster and become more severe. Adults should avoid snacks full of sugars and starches.

Tobacco Use Smoking increases the risk of many oral diseases. Tobacco use in any form increases the risk of gum disease, oral, pharyngeal and throat cancers, and oral fungal infection. Chewing tobacco containing sugar increases the risk of tooth decay. Smokers are four times more likely than people who have never smoked to have gum disease. Researchers have been able to correlate level of smoking with likelihood of periodontitis. “Cigarette smokers who smoked less than half a pack per day were almost three times more likely than nonsmokers to have periodontitis. Those who smoked more than a pack and a half per day had almost six times the risk” (Health News, 2011, p. 9). Pipe and cigar smoking have an equally adverse effect on gum disease risk as cigarette smoking. Beyond periodontitis, smoking also increases the risk of bone loss and depresses healing and defense mechanisms by reducing the delivery of oxygen and nutrients to gingival tissue (Health News, 2011, p. 9). This means that smokers are more likely to lose teeth, not respond to treatment, and develop infections, such as periodontitis. Yet another risk of smoking is oral cancer. Approximately 90 percent of those diagnosed with any form of oral cancer are tobacco users. All forms of tobacco increase the risk of oral cancer. Those who smoke cigarettes, pipes, or cigars are six times more likely than nonsmokers to get oral cancer. Finally, in addition to seriously threatening oral and overall health, smoking also causes bad breath and stained teeth. Stopping the use of tobacco seems to gradually erase the harmful effects of tobacco on periodontal health.

Excessive Alcohol Use Heavy use of alcohol can cause a host of oral health problems. Those who use alcohol in excess have a higher risk of periodontal disease and of tooth decay from the increased exposure to sugars and acids within drinks. Perhaps most threatening, though, is the greater incidence of oral and throat cancers among people who drink heavily. One study assessed the oral health of patients in a rehabilitation center for alcohol abuse. Patients were asked to describe their dental hygiene behaviors and general lifestyles. They also underwent oral health assessments that looked for the presence of plaque, missing teeth, and periodontal inflammation, among other symptoms of poor oral health. (“Alcohol Abuse, Higher Incidence,” 2003) Upon assessment, it was discovered that 82 percent had moderate-to-severe gingival inflammation, and more than two-thirds had a heavy accumulation of dental plaque. Fifteen percent of the subjects had missing teeth, with 41 percent of the remaining teeth showing signs of enamel erosion. In addition, 79 percent of those studied had at least one carious tooth, with an average of 3.2 carious teeth per subject, while more than one-third had potentially precancerous oral lesions (“Alcohol Abuse, Higher Incidence,” 2003). The incidence rates of these conditions are all significantly higher than they are in the general population.

Social Determinants The social determinants of health are “the conditions in which people are born, grow, live, work and age, including the system. These circumstances are shaped by the distribution of money, power, and resources and they influence people's health” (World Health Organization, 2011). Several social determinants affect oral health. People with lower levels of education and income and people from specific racial/ethnic groups experience higher rates of disease. Other barriers limiting people from achieving good oral health include limited access to and availability of dental services, lack of awareness of the need for care, cost, and fear of dental procedures.

Dental History At the start of the 20th century, most Americans were likely to be toothless by the age of 45. This status quo no longer holds true. Most people now expect they will maintain their teeth over their lifetime and they take steps to do so. However, oral health conditions such as dental caries, periodontitis, and oral cancer are still very much real problems for many people in the United States.

Children Dental caries is the most common chronic childhood disease. It is five times more common than asthma and seven times more common than hay fever (Office of the Surgeon General, 2011). Over 50 percent of 5- to 9-year-olds have at least one cavity or filling, and that proportion increases to 78 percent of 17-year-olds. Children can also experience birth defects that impact the mouth, such as cleft lip/palate and hereditary ectodermal dysplasias, where all or most teeth are missing or misshapen. The social impact of oral disease in children is substantial. Nationally, “more than 51 million school hours are lost each year to dental related illnesses” (Office of the Surgeon General, 2011). Furthermore, if left untreated, children's dental problems can progress to unbearable levels. What “begins small, with plaque buildup a dental hygienist would attack with a stern lecture…swells to nasty abscesses and infections that threaten their whole bodies. They're in so much pain they have trouble concentrating in school, sleeping at night, eating, and speaking” (Auer, 2005).

Adults Most adults show signs of periodontal or gingival (gum) disease. Severe periodontal disease affects about 14 percent of adults aged 45 to 54 and 23 percent of adults aged 65 to 74. Many adults must deal with the common symptom of pain from their craniofacial disorders. According to the Surgeon General, 22 percent of adults reported some form of oral facial pain in the past six months. This pain is typically so severe that it interferes with vital functions such as eating, swallowing, and speech. Furthermore, employed adults lose more than 164 million hours of work each year due to dental disease. Many adults are also not taking the necessary steps to achieve good oral health. A little less than two-thirds of adults report having visited a dentist in the last 12 months. For elderly adults, many (approximately 5 percent of Americans aged 65 and older) live in long-term care facilities where obtaining dental care is problematic. Approximately 30 percent of adults aged 65 and older are edentulous, meaning they have no teeth. While this is an improvement from the 46 percent 20 years ago, it is still a significant portion of the population. As mentioned, approximately 30,000 Americans are diagnosed with oral and pharyngeal cancer each year, and they are primarily the elderly. Finally, most older Americans take both prescription and over-the-counter drugs. In all probability, at least one of the medications used will have an oral side effect such as dry mouth. The inhibition of salivary flow increases the risk for oral disease, because saliva contains antimicrobial components as well as minerals that can help rebuild tooth enamel after attack by acid-producing, decay-causing bacteria (Office of the Surgeon General, 2011).

Disparities In the last 50 years, vast improvement has been made in the understanding of common oral diseases such as tooth decay and gum diseases and in the nation's oral health. However, not all segments of the population have received the benefits of or have experienced these improvements equally. In 2000, the Surgeon General described it as “a silent epidemic of dental and oral diseases affecting some population groups—a burden of disease that restricts activities in school, work, and home, and often significantly diminishes quality of life” (U.S. Department of Health and Human Services, 2000, p. vii). The literature on dental health seems to unanimously agree that it is usually the poor, less educated, minorities, and rural residents who bear a disproportionate burden of oral diseases and have problems with access to dental care.

Socioeconomic status is a major determinant of oral health. Among both children and adults, the poor have less favorable oral health outcomes and are less likely to receive dental care and to have dental insurance. More specifically, poor children experience twice as many dental caries as their more affluent peers, and these caries are more likely to be untreated (Office of the Surgeon General, 2011). More than one-third (36.8 percent) of poor children aged two to nine have one or more untreated decayed primary teeth, compared to 17.3 percent of nonpoor children (U.S. Department of Health and Human Services, 2000, p. 63). This poor-affluent difference continues into adolescence. The social impact of untreated dental decay is immense. Poor children suffer nearly 12 times more restricted-activity school days than children from higher-income families. Furthermore, professional care is necessary for maintaining oral health, yet 25 percent of poor children have not seen a dentist before entering kindergarten. Beyond children, adults with income at or above the poverty level are twice as likely to report a dental visit in the past 12 months as those who are below the poverty line. Finally, a higher percentage of individuals living below the poverty level are edentulous than are those living above. Individuals with incomes equal to or above twice the poverty level have a rate of edentulism of 6.9 percent. This rate is less than half the rate for those with incomes below twice the poverty level (14.3 percent) (U.S. Department of Health and Human Services, 2000, p. 66).

Insurance is a strong predictor of access to dental care. Uninsured children are two and a half times less likely than insured children to receive dental care and thus are three times more likely to have dental needs. Currently, over 108 million children and adults lack dental insurance, which is more than double the number of people who lack medical insurance. Furthermore, public insurance (Medicaid) has not been able to fill the gap in providing dental care to poor children. Less than one in five Medicaid-covered children received a single dental visit in a study completed around 2000. This is in part because many dentists refuse to accept Medicaid patients. Beyond children and adults, many elderly individuals lose their dental insurance when they retire. Although Medicaid will fund dental care for the low-income and disabled elderly in some states, the reimbursements are low such that few dentists accept it. Furthermore, Medicare does not reimburse for dental care at all.

People living in rural areas also typically have worse oral health outcomes. Every summer for the past 10 years, the Remote Area Medicine (RAM) Clinic has traveled to Wise County in southwest Virginia to conduct what is the largest free clinic in the Western Hemisphere. The people who attend the RAM Clinic will literally walk in from East Tennessee, Kentucky, and the surrounding counties in Virginia and will wait for hours overnight to receive treatment. During this three-day event, it is the dentists who see the most people. At the end of the weekend, over 4,000 teeth will have been extracted, all done in horse stalls and without the use of pain medication. A two-year-old whose teeth are abscessed and literally crumbling out of his head due to a loss of enamel (which in turn has made him unable to drink milk and thus has caused his calcium deficiency) will have all of his teeth removed. The lack of access to dental services in rural areas is a major contributing factor to the poor oral health in these regions. In large metropolitan areas, the dentist-to-population ratio was 61 per 100,000 as compared to 29 dentists per 100,000 in rural areas of the United States (American Dental Hygienists’ Association, 2008).

Preventive Care The irony of dental caries, periodontal disease, and oral cancer is that, while they are the most widespread and common oral diseases, they are also the most preventable. And it is prevention which is the most efficient and effective way to limit their prevalence. Poor dental health is expensive—biologically and monetarily. In 2000, the nation's dental bill was $60 billion, and this does not include indirect costs for corollary health issues or productivity lost (U.S. Department of Health and Human Services, 2000, p. 4). The Coalition on Oral Health has determined that “every dollar invested in preventative oral health care saves between $8 and $50 in restorative care” (Sharon, Connolly, & Murphee, 2005). There are numerous ways that people can achieve good oral health and prevent the development of dental caries, periodontal disease, and other oral maladies.

Fluoride It was in the 1930s that researchers first discovered that people living in communities with naturally fluoridated water supplies had fewer dental caries. However, official investigations and clinical trials to confirm the connection between fluoride and decreased caries did not take place until after World War II. Once the link was scientifically founded, adjusting the fluoride content of community water supplies was pursued to prevent dental caries, becoming one of the largest and most successful public health initiatives in history. In the 1950s, dental caries began to decline among children who grew up in fluoridated cities, and by the 1970s declines in decay were present for many Americans across the country. Today, fluoridated water reaches approximately 144 million people in the United States, of which 10 million receive water that is fluoridated naturally (Centers for Disease Control and Prevention, 2011).

As mentioned, dental caries form when acid dissolves minerals in tooth enamel. Fluoride concentrated in plaque and saliva inhibits the demineralization of enamel and enhances the remineralization (in other words, recovery) of demineralized enamel. Remineralization increases tooth hardness and mineral content, rendering the tooth surface more resistant to subsequent acid attacks. Fluoride's protection against tooth decay works at all ages. It has been shown to decrease tooth decay by 18 to 40 percent. For most people, the low levels of fluoride found in water coupled with the use of a fluoride-containing toothpaste twice a day provides a sufficient dosage to protect their teeth. However, people at high risk for dental caries might require more frequent or more concentrated exposure to fluoride and might benefit from use of other fluoride products.

Some people are reticent to use fluoride because it can cause enamel fluorosis. Enamel fluorosis is when fluoride ingested during tooth development results in a range of, often noticeable, changes in enamel opacity. Concerns regarding the risk for enamel fluorosis are limited to children under the age of eight. Beyond this age, the enamel is no longer susceptible to this effect. The occurrence of enamel fluorosis is reported to be most strongly associated with cumulative fluoride intake during enamel development, but the severity of the condition depends on the dose, duration, and timing of fluoride intake. With that said, fluoride has proven itself invaluable to preventing and controlling dental caries, and most fluorosis today is of the mildest form, which affects neither cosmetic appearance nor dental function. Consequently, a low prevalence of the milder forms of enamel fluorosis has been accepted as a reasonable and minor consequence balanced against the substantial protection from dental caries drinking water containing fluoride provides (Centers for Disease Control and Prevention, 2011).

Following the success of water fluoridation, many other fluoride-containing products, such as toothpastes, mouth rinses, and dietary supplements, have been developed. In addition, processed beverages and even some food can contain small amounts of fluoride. Thus, U.S. residents have many more sources of fluoride available now than they did 50 years ago. Recognizing that it is now possible to receive enough fluoride with slightly lower levels of fluoride in water because of the existence of so many other fluoride-containing products, the U.S. Department of Health and Human Services (HHS) has recently proposed an adjustment to the ideal fluoride level in drinking water. In September 2010, the HHS convened a panel of scientists to review new information related to fluoride intake and to develop new recommendations. After reviewing information, including the prevalence and trends in dental caries and water intake in children, the HHS has suggested changing the recommended fluoride level for community water systems from a range of 0.7 to 1.2 milligrams per liter to 0.7 milligrams per liter (U.S. Department of Health and Human Services, 2011).

Tooth Brushing Thorough tooth brushing at least twice a day with a fluoride toothpaste is a simple, widely recommended method of maintaining good oral health. Brushing reduces bacteria-containing dental plaque, thus preventing tooth decay and gingivitis. The use of a fluoride toothpaste also helps to prevent cavities. There are several recommendations about appropriate brushing. To begin, the toothbrush should be rinsed in water after use to remove bacteria, saliva, and other particles from the mouth that collect on it. For the same reason, toothbrushes should not be covered for long periods of time, should not be shared between individuals, and should be replaced every three to four months. Finally, tooth brushing should begin as soon as a child's first tooth is erupted. At this point, rather than a brush, a cloth can be used. This can then be transitioned to a soft-bristle brush and then eventually a regular toothbrush (Centers for Disease Control and Prevention, 2011).

Dental Sealants Dental sealants complement the use of fluoride in preventing dental caries. Dental sealants are thin plastic coatings that are applied to the grooves on the chewing surfaces of the back teeth to protect them from tooth decay. The films prevent decay from developing in the grooves, which are hard to reach with brushing and where fluoride may be less effective (U.S. Department of Health and Human Services, 2000, p. 38). Sealants tend to work most effectively on permanent molars, which come in at 6 years and 12 years of age. It is best if the sealant is applied soon after the teeth have erupted, before they have a chance to decay. They typically last 5 to 10 years and can be reapplied if they are no longer in place. Dental sealants have proven so effective that school-based dental sealant delivery programs have been designed to provide sealants to children unlikely to receive them otherwise (such as those who are low income). Findings from scientific studies clearly show that school dental sealant programs are working to stop tooth decay among children (Centers for Disease Control and Prevention, 2011).

Visits to the Dentist and Dental Hygienist Having regular visits (typically every six months) to a dentist or dental hygienist is critical to maintaining good oral health. Check-ups can detect early signs of oral health problems and can lead to treatments that will prevent further damage—and, in some cases, reverse the problem. Also, professional tooth cleaning (prophylaxis) is important for preventing oral problems, especially when self-care is difficult. Unfortunately, in many regions of the country, there is a shortage of available dentists, especially for those who are low income and/or living in rural areas. Consequently, many states are attempting to increase the independence and expand the use of dental hygienists. Dental hygienists can provide the same prophylactic cleanings as a dentist, but typically for less money as their overhead costs are not as great.

Laura McLaughlin
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DEOXYRIBONUCLEIC ACID (DNA)

The benefits for mankind from the discovery of DNA and how it functions have fundamentally changed everything from modern medicine to our legal system. Scientists suggest that information now available through DNA will continue to shape and reshape people's lives in a myriad of ways thanks to improvements in genetic testing, paternity testing, analysis of crime evidence, medical diagnosis, and cloning. Other benefits and uses of DNA include improved testing and more precise dating of archeological discoveries, more specific health tests to determine cell mutations, and the ability to manipulate genes in plants to improve nutrition and drought resistance or other characteristics that will increase food yields. These life-changing discoveries can be traced back to the groundwork done by generations of scientists.

In 1953, U.S. biologist James D. Watson and British chemist Francis Crick discovered a chemical compound, deoxyribonucleic acid, or DNA. Like virtually all scientific breakthroughs, the discovery of DNA did not spring fully formed from Watson's and Crick's brains. It was the result of decades of research and theorizing about the nature of the genetic material.

DNA had been discovered as far back as 1869 by Swiss physician and biologist Johannes Friedrich Miescher, although he knew of no biological role for the compound (which he called nuclein). In fact, scientists knew very little about the structure or function of DNA for nearly seven decades after its discovery. For most of that time, biologists were convinced that unit factors (or genes) must consist of some kind of proteinlike material.

By the early 1950s, most of the clues needed for the deciphering of the DNA structure were in place. The key figures in the research were almost within shouting distance of each other: Watson and Crick at the Cavendish Laboratory at the University of Cambridge and Maurice Wilkins and Rosalind Franklin at King's College, London. While Watson and Crick were manipulating the information they had about DNA from Avery, Chagraff, and other researchers, Wilkins and Franklin were taking X-ray photographs of the DNA molecules.

[image: images]

James D. Watson is a U.S. biochemist who shared the Nobel Prize for Physiology or Medicine in 1962 for the (1953) discovery of the molecular structure of deoxyribonucleic acid (DNA).

(National Library of Medicine)

X-ray crystallography is a very powerful, but very difficult, technique for determining the structure of complex molecules by shining X-rays through them. The images obtained by this method are often very difficult to interpret and to translate into three-dimensional models of the molecules. By late 1952, Franklin had obtained extraordinary images of DNA molecules, which appeared to provide the final clue to the compound's structure. She hesitated in announcing her results, however, wanting to further confirm them.

Crick and Watson, who had seen her results, were not so shy. They realized that Franklin's images gave them the last bit of information they needed and, by March 7, 1953, had constructed their model of the DNA molecule. They reported the results of their research in a paper that appeared in the April 25, 1953, issue of the journal Nature, titled “A Structure for Deoxyribose Nucleic Acid.” They began their paper with the comment: “We wish to suggest a structure for the salt of deoxyribose nucleic acid (D.N.A.). This structure has novel features which are of considerable biological interest” (Watson & Crick, 1953). Watson and Crick (with help from Franklin and others) had unraveled the structure of the DNA molecule. The gene had finally been given a clear and unequivocal chemical and physical structure.

DNA Structure Watson and Crick discovered that a DNA molecule consists of two very long spaghettilike strands (the “backbone” of the molecule) made of alternating sugar (deoxyribose) and phosphate groups. These two strands are wrapped around each other, a bit like a circular staircase, in a geometric form known as a double helix. Attached to each sugar molecule is one of four nitrogen bases: adenine, cytosine, guanine, or thymine.

The combination of one sugar (deoxyribose) unit and one nitrogen base is called a nuceloside; the combination of a sugar, base, and phosphate group is known as a nucleotide. To a chemist, then, the long string that makes up a DNA backbone is a polynucleotide, many nucleotide units joined to each other. The two strands are then wrapped around each other in such a way that the nitrogen bases are inside the molecule, with complementary bases adjacent to each other.

At this point, a word needs to be said about DNA's perhaps somewhat less well-known cousin, RNA. The two families of compounds are similar in many ways, especially with regard to their importance in the transfer of genetic information from one generation to the next. But structurally, they differ in three important ways. First of all, the sugar in the backbone of an RNA molecule is ribose, not deoxyribose. Second, the four nitrogen bases in RNA are adenine, cytosine, guanine, and uracil, rather than thymine. Third, RNA is a single-stranded molecule and not a double-stranded helix, as in the case of DNA.

Molecular Genetics The discovery of DNA structure made by Watson and Crick is sometimes cited as being one of the most important discoveries in the history of science. The reason for this accolade is that prior to the discovery, geneticists knew a great deal about the way genetic traits were transmitted from generation to generation. But they knew nothing at all as to how humans might manipulate that process at the most fundamental level—that of cells and molecules. Beyond trial-and-error hybridization experiments, genetic manipulation was essentially a mystery. After Watson and Crick, scientists realized that the genetic material consisted of molecules—molecules of DNA—that could (at least in theory) be synthesized, broken apart, and manipulated in essentially the same way as any other kind of chemical molecule. The opportunities for engineering genes and altering heredity seemed endless.

Before the “at least in theory” could become a practical reality, however, a great many technical problems for working with DNA molecules needed to be solved. Francis Crick was intimately involved in solving the first two of those problems, the mechanism by which genetic information is coded in a DNA molecule, and the process by which that information is used to synthesize proteins in a cell.

In a paper published in 1958, Crick stated two general principles about the function of DNA. The first, which he called the Sequence Hypothesis, says that the specificity of a piece of nucleic acid is expressed solely by the sequence of its bases, and that this sequence is a (simple) code for the amino acid sequence of a particular protein (Crick, 1958, p. 152).

In other words, the genetic information in a DNA molecule consists of some discrete set of nitrogen bases in the molecule. The sequence ATC might translate into one instruction, the sequence TTC into another instruction, the sequence CGC into yet another instruction, and so on. The most likely—but, again, not known—likelihood was that base sequences carry information about the synthesis of amino acids. Amino acids are the basic units from which proteins are made, and the primary function of DNA is to tell a cell how to make proteins.

At this point, Crick (and all other scientists) knew virtually nothing about the code itself, although one piece of information seemed to be obvious: the number of nitrogen bases needed for a specific instruction. Suppose a single nitrogen base codes (carries the information needed) for the synthesis of some specific amino acid—as, for example, adenine codes for the amino acid aspartic acid. But that code can't work because there are only four nitrogen bases and more than 20 amino acids needed for the synthesis of proteins.

Similarly, a two-base code cannot work because the greatest number of amino acids coded for with a two-base system is 16 (4 times 4). But a three-base code would provide enough combinations to code for all known amino acids found in proteins.

Crick called his second hypothesis the Central Dogma. In its simplest form, this hypothesis says that once “information” has passed into protein, it cannot get out again. That is, nucleic acids are able to make other nucleic acids or proteins, but proteins are never able to make nucleic acids.

A number of scientists misunderstood Crick's argument here. They thought that he was saying that the information stored in DNA molecules may be transferred to RNA molecules, which are then used to synthesize proteins. And this information pathway is certainly correct. We now know that it is the primary mechanism by which the information stored in DNA molecules directs the synthesis of proteins. But, as it turns out, other pathways are also possible. For example, RNA molecules are sometimes used to make new DNA molecules. But, as the Central Dogma says, the one prohibited transfer is from a protein molecule to any other kind of molecule, protein, or nucleic acid.

The obvious next step in the refinement of DNA technologies was to discover the genetic code, the set of three nitrogen bases (sometimes called a triad or a codon) that codes for amino acids. That breakthrough occurred in 1966, when U.S. biochemists Marshall Nirenberg and Robert Holley discovered the first element in the code. In an elegantly simple experiment, they prepared a sample of RNA made of only one nitrogen base, uracil. They called the molecule polyuracil RNA because it contained many uracil units joined to each other. When polyuracil RNA was inserted into a cell whose own DNA had been removed, the cell made only one product, the amino acid phenylalanine. The codon UUU, therefore, codes for the amino acid phenylalanine. The first clue to the genetic code had been produced.

The Nirenberg-Holley experiment not only provided the first “letter” in the genetic code—UUU equals phenylalanine—but also suggested a method for breaking the rest of the code. Other researchers were soon constructing synthetic RNA molecules with known base sequences and learning which sequence was responsible for the synthesis of which amino acid. Within a short time, the complete genetic code was known.

Recombinant DNA By the mid-1960s, scientists had developed a reasonably satisfactory model of the way DNA molecules reproduce themselves and direct the synthesis of proteins in cells. They were beginning to imagine ways in which they could manipulate that process artificially. To do so, they had to develop tools and procedures for working with individual DNA molecules to make the transformations they desired. One of the first steps in that direction arose from the work of the Swiss microbiologist Werner Arber and his colleagues.

Arber was interested in the fact that bacteria appear to have evolved a mechanism for protecting themselves against attack by viruses (called bacteriophages, or just phages). That mechanism involves the use of enzymes with the ability to make scissorlike cuts in the DNA of the invading phage particles. Arber and his team were able to isolate the specific enzymes used by bacteria for this purpose, enzymes that were given the name restriction endonucleases or restriction enzymes.

This discovery, for which Arber received a share of the 1978 Nobel Prize for Physiology or Medicine, provided researchers with the first tool they needed in working with DNA molecules, a way of slicing open the molecule. The additional feature needed for that tool, however, was a “recognition” feature that could be used to cut a DNA molecule at any desired and specific point, such as the bond between an adenine nucleotide and a cytosine nucleotide (A – C → A + C) or between a guanine nucleotide and thymine nucleotide (G – T → G + T).

That step was accomplished in 1970, when U.S. molecular biologist Hamilton O. Smith and his colleagues discovered a restriction enzyme that recognizes a specific nitrogen base sequence in a DNA molecule. That enzyme, which they called endonuclease R but is now known as HindII, “recognizes” the base sequence shown below and cuts it in the center of the sequence, as shown by the arrows.

↓

GT(T/C)(A/G)AC

CA(A/G)(T/C)TG

↑

More than 3,000 restriction enzymes have now been discovered, each with the unique property of recognizing and cutting a DNA molecule within some specific base sequence. Many of these enzymes are commercially available for off-the-shelf use by researchers. With these enzymes, researchers now have a way of cutting apart a DNA molecule at virtually any point within its structure.

A cutting tool, such as restriction enzymes, is essential in manipulating a DNA molecule since it provides a way of opening up the molecule. But another kind of tool is also necessary—one that seals the molecule once a desired change has been made in it. By the mid-1960s, scientists already knew that such tools must exist in nature. That knowledge comes from the fact that DNA molecules have the ability to repair themselves after being damaged.

For example, DNA that has been damaged by exposure to X-rays is often found later to have been repaired by some mechanism. That mechanism, researchers decided, must be some kind of enzyme that knits up the broken pieces of DNA and makes it functional again. The search was on for that enzyme.

In 1967, a molecular geneticist at the National Institutes of Health, Martin Gellert, reported that his research team had found the putative compound, an enzyme known as a ligase (from the Latin ligare, to bind). More specifically, since this enzyme repairs damage to DNA molecules by restoring bonds that have been broken, the compound is known as DNA ligase. The discovery of ligases was of significance, because researchers now had the tools both to cut DNA molecules (restriction enzymes) and to put the molecules back together again (DNA ligases).

The first successful use of these tools in the manipulation of a DNA molecule was accomplished in 1972 by a research team headed by American biochemist Paul Berg. Berg worked with two well-studied viruses, the SV40 (for simian virus 40) monkey virus and a bacterial virus known as the (lambda) bacteriophage. The DNA in both viruses consists of closed loops. The first step in this experiment involved cutting open the phage DNA with a restriction enzyme, converting it into a linear molecule. A section of the phage DNA was then removed and treated at both ends with chemical groups that made it sticky (think of a small strip of Velcro at each end of the strip).

Another restriction enzyme was used to cut open the SV40 viral loop, and Velcrolike groups were also added to the ends of the open loop. The sticky strip of phage DNA was then attached to opposite ends of the SV40 open chain, and the SV40 combination was sealed up by treatment with DNA ligase and a variety of other enzymes. The product of this experiment was a single molecule of DNA consisting of base sequences from two different organisms. It was a recombinant DNA (rDNA) molecule, the first ever made by humans. The molecule could also be described in other ways, as a chimera, for example, or as a transgenic molecule. The word chimera comes from the Greek mythological animal with the body and head of a lion, the tail of a snake, and a goat's head protruding from its spine. The term transgenic, similarly, refers to any organism or material resulting from one or more genes from a foreign organism being transplanted into a host organism.

The next step beyond Berg's research was already underway by the time his results were published. At Stanford University, medical researcher Stanley N. Cohen was studying bacteria that are resistant to antibiotics. He knew that bacteria must have this property because of the action of genes stored on their DNA. In the case of bacteria, this DNA exists in the form of circular loops known as plasmids. How genes on the plasmid confer antibiotic resistance to bacteria was his research problem.

At virtually the same time, Herbert Boyer at the University of California at San Francisco was working on a line of research similar to that of Berg's, attempting to learn more about the function of restriction enzymes in the common bacterium Escherichia coli, usually called simply E. coli.

Cohen and Boyer did not know each other and probably had heard little or nothing about each other's work. That situation changed, however, when the two men were both invited to present papers about their work at a joint U.S.–Japan conference on bacterial plasmids held in Honolulu in November 1972. Each was interested to hear about the other's research, and over sandwiches at a local delicatessen, they discussed the possibility of collaborating on a new project. After returning to California, they began a series of experiments that drew on the skills each had developed in working with microorganisms.

Their first experiment was relatively simple in concept, although a technological challenge. They worked with a plasmid that had been invented by Cohen, the pSC101 plasmid (p for plasmid; SC for “Stanley Cohen”; and 101, an identifying number). The pSC101 is a very simple plasmid consisting of only two genes. One gene codes for replication of the plasmid, and the second gene codes for resistance to the antibiotic kanamycin. The value of the second gene is that it allows researchers to identify the presence of the gene in an experiment by treating the organisms present with the antibiotic.

Using Boyer's expertise, they cut the plasmid with a restriction enzyme known as Eco RI and inserted a new gene into the opened plasmid, a gene that codes for resistance to the antibiotic tetracycline. They then used DNA ligase and other enzymes to seal up the plasmid, which now had three genes: one for replication, one for kanamycin resistance, and one for tetracycline resistance. The altered plasmid was then inserted into a colony of E. coli bacteria, and kanamycin and tetracycline were added to the colony. Boyer and Cohen found that some bacteria were killed off by the kanamycin and some by the tetracycline. But some remained healthy, indicating that they had absorbed the altered plasmid into their own genetic material. The experiment demonstrated that it was possible to change the genetic characteristic of an organism (E. coli bacteria in this case) by adding a new component (the tetracycline gene in this case) to the host organism.

The next series of Boyer-Cohen experiments was even more impressive. Using the same procedure as described above, they added a gene removed from the South African toad (Xenopus laevis) to the pSC101 plasmid and, again, inserted the plasmid into a colony of E. coli bacteria. After a period of time, they found that the toad gene was expressing itself in the E. coli colony, and that it continued to do so generation after generation.

Perhaps of equal importance was the consequence of this experiment. Bacteria reproduce quite rapidly; in the case of E. coli, reproduction occurs about every 20 minutes. That means that any substance produced by the normal metabolism of the bacteria—the X. laevis gene product in this case—could be captured as a product of the bacterium's normal process of reproduction. The bacterium had become a factory for the substance coded for by the toad gene (in this case, nothing other than an RNA molecule).

The Boyer-Cohen experiments have become a classic landmark in the history of DNA technology. Cohen chose to remain at Stanford and continue his research on antibiotic resistance in bacteria. Boyer, however, chose a somewhat different future. In 1976, he and venture capitalist Robert A. Swanson founded Genentech, a company whose purpose was to conduct basic research on recombinant DNA products and to develop those products for commercial use.

In that respect, Genentech was the first company founded to commercialize the products of recombinant DNA research. Before it was a year old, the company had developed its first commercial product, genetically engineered somatostatin, a naturally occurring growth hormone inhibiting hormone that inhibits the production of somatotropin, insulin, gastrin, and other hormones.

Boyer was not the only person to recognize the potential commercial value of his discovery with Cohen. At Stanford University, Neils Reimer, then director of the university's newly established Office of Technology Licensing, tried to convince Cohen to file a patent on the Boyer-Cohen invention, if such it could be called. At first, Cohen was reluctant to seek financial advantage from a scientific discovery. Eventually he relented, however, and three patent applications were filed in 1974, one for the methodology used in the research and two for any products that might result from use of the procedure (one for prokaryotes and one for eukaryotes). The applications were filed in the name of the university.

The U.S. Patent Office agonized for a long time over the question as to whether living organisms and procedures related to them could be patented, but eventually decided to issue the patents, which it did on December 2, 1980; August 28, 1984; and April 26, 1988. The three patents all expired in 1997. By the end of 2001, Stanford and the University of California had realized more than $255 million in profits from licenses to 468 companies. A significant amount of that profit came from 2,442 products that had been developed from the patented procedures. Licensing fees were a modest cost to the companies who had to pay them, considering that the 2,442 products had generated an estimated $35 billion in sales over the life of the patents (Beera, 2009).

David E. Newton
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DEPRESSION

Most people have periods when they feel sadness, low energy, very little motivation to do anything, and perhaps some degree of despair. These feelings and experiences, which can be normal, overlap with a condition more serious, which should not be ignored: clinical depression. Ordinary depression and clinical depression differ in the number of symptoms, intensity of symptoms, and duration. Clinical depression is a state of emotion, mind, and body that can be serious enough to result in extreme suffering, a lack of motivation or ability to take care of oneself, even suicidal behavior. Clinical depression is a common mental illness that is costly to the individuals who suffer from it as well as to their family and other loved ones and society.

Most commonly, individuals are diagnosed with a depressive disorder in the course of an interview with a qualified mental health professional such as a psychologist or psychiatrist. In the United States and other countries, a mental health professional's diagnostic interview will typically be guided by the Diagnostic and Statistical Manual of Mental Disorders (DSM), published by the American Psychiatric Association, or the International Classification of Diseases (ICD), published by the World Health Organization. The DSM and ICD list all mental disorders and diagnostic indicators (e.g., symptoms) of the disorders. The mental health professional will compare the symptoms that his or her client demonstrates to the lists of symptoms in the DSM or ICD. The end result of the interview is when the client receives one or more diagnoses.

Clinical depression is a type of mood disorder. Mood disorders in the DSM fall into two broad categories: depressive disorders, the type discussed in this article and which have been referred to as clinical depression, and bipolar disorders. Individuals diagnosed with bipolar disorder experience episodes of depression and episodes of mania. A mania involves symptoms that tend to be the opposite of depressive disorders (e.g., elevated mood, high self-esteem, high energy, very little sleep needed, and so forth).

Depressive disorders include major depressive disorder (MDD), dysthymic disorder, and depressive disorder not otherwise specified. To be diagnosed with MDD, an individual must experience at least one major depressive episode. A major depressive episode includes five or more of nine symptoms, each occurring nearly continuously for two weeks or more. The nine symptoms are depressed mood, loss of pleasure or interest, decrease or increase in appetite or significant weight loss or gain, sleep disturbance (insomnia or hypersomnia), psychomotor retardation or agitation, fatigue, feelings of worthlessness or guilt, difficulty concentrating or indecisiveness, and suicidal thoughts or behavior or recurrent thoughts of death. To be diagnosed, at least one of the symptoms must be either depressed mood or loss of pleasure or interest. Additionally, the individual must either feel significant distress or experience significant impairment in social, occupational, or other important functioning.

This sterile description does not convey the extreme suffering that someone afflicted by MDD must experience. The symptoms listed above are emotional, cognitive, motor, and physical and describe a comprehensive experience of both the mind and the body. How a depressed person feels, thinks, moves, sleeps, and eats is determined by his or her depressive state. Clinical depression, including MDD, is common and attacks people from all walks of life. Many famous people from political figures such as Abraham Lincoln and Winston Churchill to celebrities such as Marie Osmond and Brooke Shields have reputedly suffered from clinical depression. A number of individuals have written emotional memoirs about their experiences with depression. One such book, The Bell Jar, by award-winning poet Sylvia Plath, eloquently conveys what Plath felt emotionally in the throes of depression. Sadly, Plath committed suicide at age 30 during a depressive episode.

The second type of depressive disorder, dysthymic disorder, involves symptoms that are less severe but typically longer lasting. To be diagnosed, the individual must have experienced a depressed mood for at least two years and must exhibit two or more of the six depressive symptoms (e.g., appetite disturbance, sleep disturbance, low energy). The diagnosis depressive disorder not otherwise specified may be assigned when an individual appears to suffer from a distressing or impairing disorder with depressive features, but does not strictly meet the criteria for MDD, dysthymia, or related disorders (such as the bipolar disorders or particular anxiety disorders). Examples include minor depressive disorder, in which the individual has at least two weeks of depressive symptoms, but with fewer than the five symptoms required for a diagnosis of MDD, or, premenstrual dysphoric disorder, which involves depressive symptoms associated with the premenstrual period of a woman's menstrual cycle.

When an individual is diagnosed with a mood disorder, including MDD and dysthymic disorder, one or more specifiers may be notated to indicate a special feature of the particular individual's depression. The specifiers include: (1) severity level: mild, moderate, or severe; (2) with psychotic features; (3) remission status: in partial remission or in full remission; (4) with catatonic features, which describes a severe psychomotor disturbance; (5) with melancholic features, which involves a lack of pleasure or interest in nearly all activities; (6) with atypical features; and (7) with postpartum onset.

Depression exists in all segments of society. Estimates suggest about 7 percent of adults in the United States experience MDD per year, and an additional 5 percent per year suffer from a milder form of depression. In the United States, lifetime risk that an individual will suffer at least one episode of MDD is about 17 percent. The majority of people who experience one depressive episode experience recurrent episodes. Depressive disorders are at least two times more common in women than in men, although among children, girls and boys are about equally likely to experience depression. Depression occurs at all ages, but the most common age group is people in their 40s. Depression appears to be relatively common in most cultures, with prevalence varying by culture. For instance, prevalence of mood disorders (MDD, dysthymic disorder, and bipolar disorder, combined) per year is estimated to be 9.6 percent in the United States, 6.6 percent in Lebanon, 4.8 percent in Mexico, 3.6 percent in Germany, and 3.1 percent in Japan.

Clinical depression likely has multiple causes. Prominent models of causes are genetic and biological, psychological, and sociocultural. Depression runs in families, which may suggest a genetic predisposition. Results of a large variety of family studies conducted over the past 35 years led to the conclusion that depression risk among first-degree relatives (children, parents, and siblings) of people with depression is two to five times higher than the risk in the general population.

Biological factors associated with depression include brain chemicals called neurotransmitters, hormones, and specific brain structures. Neurotransmitters are involved in transmitting messages between neurons. One or both of two neurotransmitters, norepinephrine and serotonin, may play a significant role in triggering depression; depression is frequently associated with low activity of one or both of these neurotransmitters. Research on depression and neurotransmitters has spanned decades; however, researchers are still unsure about the exact relationship between either of these neurotransmitters and depression. Furthermore, other neurotransmitters may be involved in some cases of depression, and sometimes no neurotransmitter dysfunction is readily identified in a particular case of depression, suggesting a complex relationship between neurotransmitter amount or activity and symptoms of depression.

Hormones are chemicals released by endocrine glands in the body. They determine and regulate many body functions, including growth, body metabolism, and sexual function. A particular hormone, cortisol, involved in stress reactions, tends to be elevated in people suffering from depression. The hormone melatonin, which regulates sleep, may also be involved in some cases of depression.

Several brain areas have also been linked with depression. The prefrontal cortex, located in the front of the brain in the area of the hairline on the forehead, is involved in many functions, including mood, attention, immune function, and complex cognitive processes such as planning and decision making. In many cases of depression, activity in this area is decreased, and in some cases activity is elevated. Researchers are therefore unsure regarding the exact relationship between the prefrontal cortex and depression since the area does appear to dysfunction in depression. Two adjacent areas in the brain located above the ears, the hippocampus and amygdala, may be involved in depression. Both areas are associated with memory functions and emotion. The amygdala is specifically linked with negative emotions, and fear in particular. Studies have shown the production of new neurons is decreased in the hippocampus when an individual is depressed. The production of new neurons has been found to return to normal in the hippocampus when individuals take antidepressant medications. Research on the amygdala and depression has thus far produced inconsistent findings; however, a number of researchers consider the amygdala worthy of continued study.

Research on these three areas—the prefrontal cortex, hippocampus, and amygdala—is ongoing, along with more recently initiated research on additional brain areas, such as Brodmann Area 25 (often called simply Area 25) and the ventricles of the brain. A specific example of a research question for the future is: What part does the decreased production of hippocampal cells play in depression? Does depression lead to decreased production of cells, or the other way around? This question is best addressed through utilizing a longitudinal study design, in which people are studied prior to suffering from depression and are then repeatedly studied over time.

Psychological theories of depression contribute to the understanding of causal factors. These theories include psychodynamic (Freudian), behavioral, and cognitive. Overall, cognitive theories have received the most research support. Perhaps the most influential cognitive theory is the one first proposed by clinical psychologist Aaron Beck in the 1960s. Beck argued that a variety of cognitive factors—including maladaptive attitudes, a negative cognitive triad, and automatic thoughts—lead to depression. Beck stated that, as children, some people develop attitudes that are maladaptive and that make them vulnerable to depression. Examples of such attitudes include, “I have worth only if I achieve highly,” “I have worth only if I am perfect,” or “I am unlovable.” Attitudes such as these can lead to disappointment and feelings of failure and to other forms of more consistent negative thinking, such as the cognitive triad, in which an individual thinks negatively about themselves, the world in general, and their futures. Examples of individual negative thoughts may include that one is ugly, stupid, mean, socially awkward, or klutzy. Negative thoughts about the world could involve thinking that people are naturally bad or that the planet is hopelessly, irrevocably polluted. Furthermore, an individual who feels that the present is unbearable may also be unable to hope for the future. He or she thinks that negative way life is the way life will always be. These types of underlying belief patterns lead to automatic thoughts in one's ongoing experiences. For instance, depressed individuals may frequently and readily think they are stupid or incompetent, that other people do not like them, or that other people are mean, as a reaction to another person's very small behavior viewed by other individuals as innocuous.

Sociocultural factors can also impact depression. Some sociocultural researchers and theorists emphasize the family and other interpersonal factors as contributing to depression. Depressed people tend to have poorer social skills than nondepressed people, and their social awkwardness may lead to a downward spiral that isolates the individual from others, further increasing depression. For example, many depressed people speak hesitantly and quietly and may appear needy to others, frequently seeking reassurance from others. Other people sense the awkwardness and discomfort of depressed individuals and withdraw from them. This cycle of behavior continues to repeat itself.

Lacking an intimate relationship is associated with depression. In particular, a number of researchers, including Mark Whisman and colleagues, have studied how the quality of marital relationships is associated with depression. The researchers found sadness and marital conflict are moderately correlated, and marital conflict predicts future episodes of MDD. The research findings of Whisman and colleagues were compelling enough that they concluded that preventing marital dissatisfaction may prevent up to 30 percent of cases of MDD among married people.

Gender and culture are other sociocultural factors that impact incidence of depression. Women suffer from depression two times more frequently than men, have more frequent and longer-lasting episodes, and are less responsive to treatment than men. A large number of explanations for the gender difference have been proposed. Explanations include hormonal differences between women and men and the “body dissatisfaction theory,” stating the societal pressure women feel to have perfect bodies causes low self-esteem and depression. It is also suggested that differences in life stress, focusing, for example, on the fact that women experience higher rates of poverty, have less satisfying jobs, experience more discrimination than men, and are overburdened with child care and housework may also influence the rate of depression in women. An additional set of explanations are cognitive, such as the rumination theory, which states that women tend to think about and focus on their depressed feelings more than do men, whereas men are more likely to distract themselves from sad feelings. In research, rumination has been shown to perpetuate depression.

Many symptoms of depression are common across cultures, such as feelings of sadness and hopelessness, lack of pleasure, low energy, and inability to concentrate. However, other parts of the clinical picture differ by culture. In Eastern cultures such as China and Nigeria, people more frequently experience physical symptoms including weight loss and sleep disturbance. Western culture is strongly associated with the cognitive symptomatology of depression: people experience negative thought patterns, low self-esteem, and guilt.

Fortunately, in the majority of cases, depression can be successfully treated. Successful treatment provides at least moderate relief from symptoms and can mean a full return to state of mind and level of functioning that existed prior to the depression. A variety of psychological treatments exists; most are forms of psychotherapy. One highly regarded therapy is cognitive therapy, which is based in the cognitive theory of depression associated with Aaron Beck and described above. This type of therapy works on the negative thinking characteristic of depression. It involves having individuals challenge their negative assumptions and automatic thoughts. For instance, in a session of psychotherapy between Beck and a client, the client describes that she is depressed and states that her depression stems from the fact that her husband left her. Beck explores the idea that her depression is caused by her husband's action. Beck challenges her to think carefully about the meaning of the event that she says has so much power. What is the meaning of “David left me?” The client says that one meaning is “David doesn't love me.” Beck shows that she cannot logically conclude this, especially since David says that he loves her. Beck points out that David himself may have problems, because he continues to say that he loves her, yet has a pattern of leaving her then coming back. Beck probes, trying to determine if there is a deeper meaning associated with “David left me.” The client responds that David's action also means that she is unlovable. Beck points out the logical problem with drawing this conclusion. The fact that David is leaving her does not necessarily suggest that David does not love her, and it certainly does not suggest that she is unlovable; this conclusion is too far removed from the actual event that occurred, abandonment by her husband.

Another effective form of therapy is interpersonal psychotherapy, developed by Gerald Klerman and Myrna Weisman in the 1980s. They argued that four interpersonal issues often cause depression: interpersonal loss, interpersonal role dispute, interpersonal role transition, and interpersonal deficits. First, depression may be associated with a grief reaction following the loss of a loved one through death or abandonment. Therapists guide clients to examine the relationship and uncover difficult emotions, learning to think differently about the relationship and becoming prepared to initiate new ones. Second, interpersonal role disputes may cause and/or maintain depression. This is when the two people involved in a relationship have different ideas about what their roles should be. For instance, one may believe that women and men have specific roles in marriage and another may believe that marriage should be egalitarian. Therapy focuses on teaching clients how to deal with the conflict associated with these divergent assumptions. Third, the client may be experiencing an interpersonal role transition in which a major life change has occurred, such as children leaving the house, divorce, or entering the workforce for the first time. Therapy focuses on developing skills for coping with the new roles. Fourth, some clients may suffer from interpersonal deficits such as social awkwardness, extreme social insecurity, or extreme shyness. Therapy involves helping the individual to recognize the effect that his or her behavior may have on others and teaching social skills.

Two forms of biological treatment are equally effective to cognitive therapy and interpersonal therapy: antidepressant medications and electroconvulsive therapy (ECT). Three broad classes of antidepressant medications are available: monoamine oxidase (MAO) inhibitors, tricyclics, and second-generation antidepressants. In general, the second-generation antidepressants offer the best combination of effectiveness and low side effects. This group was first developed in the 1980s and includes fluoxetine (Prozac), sertraline (Zoloft), escitalopram (Lexapro), and venlafaxine (Effexor). These medications operate on the neurotransmitter serotonin, increasing the activity of serotonin in the brain. Some operate on another neurotransmitter or more than one neurotransmitter. For instance, venlafaxine affects both serotonin and norepinephrine. The second-generation antidepressants are often the first medications that a physician may try with a client; since they are not effective in all cases, tricyclics and MAO inhibitors are also available. Tricyclics are about equally effective to second-generation antidepressants, but they pose a greater risk of overdose and more troublesome side effects. MAO inhibitors are also considered less effective than the other two categories, although they can be the best choice for some individuals. MAO inhibitors create serious reactions when they are ingested along with the chemical tyramine, present in foods including some cheeses, wines, and bananas. Dietary restrictions are necessary when an individual is taking MAO inhibitors.

The other effective biological treatment for depression is electroconvulsive therapy. In ECT, two electrodes are placed on the head of the patient, introducing an electrical charge of 64 to 140 volts. The electricity causes a brain seizure lasting from about one-half minute to a few minutes. The majority of patients experience improvement in their depression after 6 to 12 treatments, which are administered over about two to four weeks. ECT is most effective for severe depressions and depressions that include some psychotic features, such as delusions (for instance, when someone believes they are the devil). While researchers remain uncertain why ECT is effective, some psychologists and psychiatrists believe that ECT should not be used at all. The procedure can appear frightening; it has been described by critics as barbaric. Additionally, memory loss can be a side effect, and some believe that neurological damage is a risk from ECT. For these reasons, ECT tends to be a procedure of last resort.

In recent years, several new biological treatments for depression have shown promising preliminary results. These include vagus nerve stimulation, transcranial magnetic stimulation, and deep brain stimulation. Currently, and likely into the near future, much of the primary research on new treatments for depression involve biological treatments rather than physical choices such as ECT.

Gretchen M. Reevy
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DIABETES

Diabetes is a disease in which the body can no longer produce or properly use insulin, a hormone required to convert sugars and starches from the food we eat into the energy we need. It is one of the most common chronic illnesses today, affecting an estimated 17 million people in the United States and an estimated 120 million people worldwide. It is affecting an increasing number of people. The World Health Organization predicts that the total number of people with diabetes worldwide will rise to 300 million by 2025.

There are two major types of diabetes: In Type 1, sometimes called juvenile diabetes or insulin-dependent diabetes, the pancreas no longer produces insulin. Between 5 and 10 percent of people diagnosed with diabetes have Type 1 diabetes. That's between 500,000 and 1 million people in the United States. It usually strikes children or young adults, though it can develop at any age. It occurs when the body's immune system mistakenly attacks the insulin-producing cells in the pancreas. People with Type 1 diabetes must take daily insulin injections to stay alive. While the cause of Type 1 diabetes is unknown, it is likely that heredity plays a role. However, in susceptible individuals, a virus can trigger the disease.

In Type 2 diabetes, the body does produce insulin, but either makes too little or has become resistant to it. More than 90 percent of people with diabetes have Type 2, and it most often strikes older people and those with a history of obesity and inactivity, though increasingly it is appearing in younger people—even children—who are overweight and inactive. People with Type 2 diabetes can often control their blood sugar levels through weight loss, exercise, and better nutrition, but many also need oral medications and/or insulin.

A third type of diabetes, gestational diabetes, is a temporary condition that occurs during pregnancy, when the body fails to produce the extra insulin needed during some pregnancies. Gestational diabetes requires that the pregnant woman monitor her food and blood sugar levels carefully. It usually goes away after the pregnancy, but women who have had it are at an increased risk of later developing Type 2 diabetes.
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Man pricks his finger to check the glucose level in his blood. Tight glucose control, including frequent blood glucose monitoring, significantly reduces organ damage caused by diabetes.

(National Institutes of Health)

Heredity plays a role in development of Type 1 diabetes. Siblings of people with Type 1 as well as children of parents with Type 1 are at a higher risk of developing the disease. Type 1 most often strikes in puberty, according to researchers, though it can occur at any age. Type 2 diabetes has a hereditary factor as well—people with a family history of Type 2 are more likely to develop the disease themselves. And some racial and ethnic groups have higher rates of diabetes. African Americans and Latinos are nearly twice as likely to develop Type 2 diabetes as the general population.

The warning signs for Type 1 diabetes include frequent urination, excessive thirst, unusual hunger, extreme fatigue, and unexplained weight loss. Victims of Type 2 diabetes can experience the same symptoms, as well as blurred vision, tingling or numbness in the hands or feet, and cuts, bruises, and infections that are slow to heal. Often, though, people with Type 2 diabetes will have no symptoms at all, and the disease won't be discovered until they have developed complications.

Diabetes is the seventh leading cause of death in the United States and the sixth leading cause of death by disease. Each year, nearly 200,000 people die as a result of diabetes and its long-term complications, which include blindness, kidney disease, heart disease, stroke, nerve disease, and amputations. It is often described as a silent killer because in its Type 2 form, it can go undetected for years. It is only when serious and sometimes life-threatening complications develop that many people learn they have the disease. Complications of diabetes—which often take years to develop—stem in many instances from the damage that high blood sugar levels do to the tiny blood vessels in the body. In instances of kidney failure, for example, damage has been done to the blood vessels inside the kidney that act as filters to remove wastes, chemicals, and excess water from the blood. Poorly controlled diabetes can cause blindness by damaging the tiny blood vessels in the retina.

The most serious short-term complication of Type 1 diabetes is called ketoacidosis. When the body doesn't have enough insulin, it begins to burn fat for energy. Burning fat produces ketones, an acid that can poison the body, leading to coma and even death. Ketoacidosis usually develops slowly—early warning signs include thirst, a dry mouth, frequent urination, and high levels of ketones in the urine. Later, the person may feel nausea, have a fruity odor on the breath, or have difficulty breathing. Ketoacidosis is a serious condition that requires immediate medical attention.

People with diabetes must take a lot of responsibility to make sure their treatment plan works. People with diabetes must balance a variety of factors every day—deciding what to eat and when, or determining how much medication to take and when to take it. Physical activity or illness can also mean adjusting the treatment regimen. The best way to learn that responsibility is to seek advice from a team of health care professionals.

A primary care physician is a good place to start, but treating diabetes almost always involves specialists in other areas as well. A diabetes care team usually involves an eye doctor, a dietitian, and a certified diabetes educator. If complications arise, a patient might be sent to other specialists.

For people with Type 1 diabetes, insulin is the only option. But there are a wide variety of approaches to insulin therapy. There are more than twenty kinds of insulin available—some act very quickly or peak at different times, and some last all day long. There are also different ways to deliver insulin—syringes, insulin pens, and insulin pumps.

Most people with Type 1 begin by taking two injections of two types of insulin per day. Later they move to taking multiple injections, usually three or four per day, depending on what they're eating or their level of activity. A person with Type 1 diabetes often calculates the amount of carbohydrates she will consume and then injects herself with a number of units of insulin. This formula depends on the individual's reaction to insulin as well as expected activity level.

Injecting insulin before every meal or snack is the most targeted approach to diabetes treatment and allows the greatest flexibility, but some diabetics find it cumbersome. Another approach is to inject a specific amount of insulin in the morning and then eat only those foods that will be covered by that amount of insulin. The second approach is more regimented and doesn't allow for spontaneous snacking.

Another recent innovation in insulin delivery is the insulin pump, a device that looks like a beeper and provides a steady, incremental dose of fast-acting insulin through a tiny tube inserted in the person's abdomen. Insulin pumps are the most expensive approach to diabetes care, but the device is the closest thing to the normal delivery of insulin that a person with diabetes can achieve. Pumps can be programmed to deliver different amounts of insulin at different times of the day or night, giving the person the ability to fine-tune their treatment regimen.

If you have an insulin-dependent diabetic friend, or if you are insulin-dependent yourself, make sure you discuss this openly. There's the possibility that insulin-dependent diabetics may need help at some point. They may experience an episode of hypoglycemia (low blood sugar) and need help getting a snack or sugared drink. Hypoglycemia occurs when the person has either taken more insulin than needed for the carbohydrates consumed or is particularly active. The other risk is developing hyperglycemia, or high blood sugar. That happens when the person hasn't taken enough insulin or has eaten more carbohydrates than the insulin can cover. A fast-acting insulin can help counteract these spikes. It's much less intimidating to help a diabetic prepare an insulin injection or provide a sweet snack if you've discussed the symptoms and what to do in advance.

Millions of Americans were introduced to the difficulties of living with Type 1 diabetes thanks to rock music star Bret Michaels, who was diagnosed with Type 1 diabetes when he was a child. Michaels appeared and was the final winner on NBC's “Celebrity Apprentice” with Donald Trump during the 2010 season. Michaels spoke out about his challenges managing the disease while living the rock star lifestyle, and he named the American Diabetes Association (ADA) as his charity of choice during the program. Michaels supports ADA Diabetes Camps and his winnings on the show, which totaled almost $400,000, were donated to the ADA.

People with Type 2 diabetes have a different set of treatment options. Sometimes, Type 2 diabetes can be controlled through diet and exercise alone. In many cases, though, the body needs help. In people with Type 2, the body doesn't make enough insulin and doesn't use the insulin it does make very well.

Oral medications can help the body reduce blood sugar levels. There are three classes of drugs for Type 2. The first kind stimulates the body to produce more insulin. The second makes the body more sensitive to the insulin it does have. The third blocks the breakdown of starches and certain sugars, which slows the rise of blood sugar levels. Sometimes people with Type 2 will take a combination of oral medications or will take pills in combination with insulin. For every person with Type 2, medication combined with improved nutrition and regular exercise is the best treatment.

A key part of self-treatment of diabetes is frequent blood sugar testing. Pharmacies sell a variety of small blood glucose monitors and test strips that diabetics can (and should) carry with them. The diabetic places a drop of blood on the test strip and within a minute or so has a reading of the blood sugar level. The general goal is to achieve blood sugar levels as close to normal as possible. People without diabetes generally maintain blood sugar levels between 70 and 120 milligrams per deciliter before eating and less than 180 milligrams per deciliter after eating.

People with diabetes can also gauge how well they're controlling their blood sugar by taking a glycated hemoglobin test every three months. The test, done through a doctor's office, measures the presence of excess glucose in the blood over a three- or four-month period and gives a better picture of the effectiveness of the person's diabetes care than a single test on a glucose monitor.

Research has shown that the best way to avoid complications is to keep blood sugar levels as close to normal as possible. A 10-year study that was completed in 1993 showed the benefits of tight control. The Diabetes Control and Complications Trial (DCCT) followed 1,441 people with Type 1 diabetes for several years. Half of the participants followed a standard diabetes treatment, while the other half followed an intensive-control regimen of multiple injections and frequent blood sugar testing.

Those who followed the intensive-control regimen had significantly fewer complications. Only half as many developed signs of kidney disease, nerve disease was reduced by two-thirds, and only one-quarter as many developed diabetic eye disease. Achieving tight control means taking several injections of insulin every day or using an insulin pump to mimic the release of insulin that occurs in people without diabetes. It also means doing several blood tests a day to gauge how much insulin is needed.

Though the DCCT only followed people with Type 1, researchers believe tight control can have the same effect on people with Type 2. Since most people with Type 2 diabetes do not take insulin, they must take a different approach to tight control. Losing weight is one of the best ways to bring down glucose levels. Regular exercise helps, too, not only to bring down weight but in helping to reduce glucose levels. A recent study of 1,263 men with Type 2 diabetes showed that, over 12 years, the men who did not exercise and stay active were more than twice as likely to die as those who exercised.

Tight control has obvious benefits, but it's not necessarily the right choice for everyone. The DCCT found that people who followed tight control had three times the number of low blood glucose episodes as those using conventional treatment. Plus, people using the tight control approach gained more weight than those on conventional treatment—an average of 10 pounds, according to the DCCT.

Those who should avoid tight control include people who already have complications; young children (whose developing brains need glucose); and the elderly, who can suffer strokes or heart attacks from episodes of hypoglycemia.

As the number of people with diabetes increases in the United States, so do concerns that older adults with diabetes may be at greater risk for mental decline and dementia. Research released in the January 2010 issue of the British Journal of Psychiatry provided evidence of just such a scenario. The four-year study followed participants over the age of 65 who had mild cognitive impairment (memory loss greater than normal for an individual's age but does not meet the criteria for dementia), and researchers found that those participants with diabetes had nearly three times the risk of developing dementia or Alzheimer's disease as those without diabetes. Scientists are continuing to study the possible link between diabetes in older adults and this higher risk for dementia.
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DIETARY GUIDELINES FOR AMERICANS

The Dietary Guidelines for Americans are the basic foundation of the U.S. government's’ MyPlate system, released in 2011. MyPlate replaces the U.S. Department of Agriculture's MyPyramid, introduced in 2005 to spice up the original Food Guide Pyramid unveiled in 1992. According to nutritionists, the pyramid had become too complicated for average Americans to understand.

The report of the 2010 Dietary Guidelines for Americans is distinctly different from any previous report in a few significant ways. First, it addresses an American public that continues to grow more overweight and obese. Also, the Dietary Guidelines Advisory Committee (DGAC) for the first time has available a state-of-the-art web-based electronic system and methodology called the Nutrition Evidence Library to provide answers to its scientific questions concerning data analyses, food pattern modeling analyses, and other issues.

The guidelines, originally released in 1977 as Dietary Goals for the American People, were at first merely concerned with complementary nutrient-based and food-based recommendations. At that time, they focused on energy balance and recommended that Americans consume only as much energy in the form of calories as they expended. The latest set of recommendations observes that the most significant negative health trend among U.S. children in the past 40 years has been a dramatic increase in obesity. According to the report, the prevalence of overweight and obesity has doubled among children ages 2 to 11 years since the 1970s and tripled among adolescents aged 12 to 19 years old (DGAC, 2010).

To combat this growing health problem, the 2010 guidelines suggest a diet that includes a healthy balance of nutritious foods with an emphasis on eating fresh fruits and vegetables. They call for a stronger focus on calorie control combined with increased physical activity and a reduction of salt by 40 percent, lowering the maximum daily intake from 2,300 milligrams (mg) to 1,500 mg. Surprisingly to some Americans, the report does not recommend dietary supplements; instead it suggests that a daily multivitamin or mineral supplement does not offer health benefits to anyone eating a healthy, varied diet (Sawyer, 2010).

The guidelines are reviewed every five years based on the latest research, labeling, and nutrition information and are considered the core of the government's general food and nutrition policy. Following their initial release in 1977 by the U.S. Senate Select Committee on Nutrition and Human Needs led by Senator George McGovern, they were placed under the direction of the U.S. Department of Agriculture (USDA) and the U.S. Department of Health and Human Services (HHS), which at that time was called the Department of Health, Education and Welfare.

In early 1980, the two departments collaborated and released another brochure titled Nutrition and Your Health: Dietary Guidelines for Americans, which described seven principles for a healthy diet and suggested ways to make healthy daily food choices. However, even though the recommendations were presented as basic nutritional goals, they were met with some controversy from a variety of industry and scientific groups. The debate led Congress to create an advisory committee that would provide impartial and expert advice to be used in developing future editions. The first advisory committee was composed of scientific experts from outside the federal government who developed the 1985 report titled Nutrition and Your Health: Dietary Guidelines for Americans.

A second scientific advisory committee reviewed the guidelines in 1989 and revised the guidelines based in part on the 1988 Surgeon General's Report on Nutrition and Health and the 1989 National Research Council's report Diet and Health: Implications for Reducing Chronic Disease Risk.

The report in 1990 promoted healthy eating through variety and moderation rather than restrictions. For the first time, it provided recommendations for specific amounts of dietary fat and saturated fat. The seven principals in this report included: eat a variety of foods; balance the foods eaten with physical activity to maintain or improve weight; choose a diet with plenty of grain products, vegetables, and fruits; choose a diet low in fat, saturated fat, and cholesterol; choose a diet moderate in sugars; choose a diet moderate in salt and sodium; and drink alcoholic beverages in moderation.

With the passage of the 1990 National Nutrition Monitoring and Related Research Act, the 1995 guidelines became the first report mandated by law. The act directed the secretaries of the USDA and HHS to jointly issue a report every five years. The 2000 guidelines presented A-B-C (aim, build, choose) steps. A was designed to aim for fitness by being physically active each day. B was to build a healthy base through food choices from the Food Pyramid and a variety of fruits, vegetables, and whole grains. The C was to choose sensibly from foods that were low in fat and cholesterol and limited in sugars and salt. The most notable changes between the 1995 and 2000 guidelines included greater emphasis on limiting sugar and salt and on lowering fat and cholesterol.

Since the release of the 2005 Dietary Guidelines, food safety concerns have escalated in the United States following recalls of foods contaminated with bacteria or adulterated with nonfood substances. The committee recommended four basic food safety principles—clean, separate, cook, and chill—and encouraged Americans to practice safety as they prepared healthy food and to practice good nutrition.

Unfortunately, despite drastic changes in the 2010 Advisory Committee's recommendations that also included increased physical activity, Americans are still facing a rising rate of obesity and related diseases, including heart disease, diabetes, and cancer. In its latest report, the committee advised Americans to consume nutrient-dense foods in the proper proportions and noted that, in the United States, adults consume less than 20 percent of the recommended intake for whole grains, less than 60 percent for vegetables, less than 50 percent of the recommended intake for fruits, and less than 60 percent for milk and milk products.

In its final statement, the report also called on the food industry to work with all segments of society—from parents to policymakers and everyone else in between—to take responsibility in creating gradual and steady change to help current and future generations achieve the goal of eating a more nutritious diet and living more healthy and productive lives. Success toward that goal will be measured by any changes that occur when the 2015 DGAC convenes.

The 13 independent experts that make up the 2010 DGAC are affiliated with universities throughout the country and are nationally recognized in the fields of nutrition and health. During the review of the guidelines, the committee held six public meetings during two years, and the transcripts of all public comments and meeting minutes are posted online. The use of webinar technology for showing the public meetings increased attendance by almost half.
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DIETARY REFERENCE INTAKES (DRI)

One thing every person has in common is the need for food. When it comes to what we eat, we often choose our foods based on anything or everything but what our bodies need. And a diet deficient in nutrients over time will result in health problems.

Enter Dietary Reference Intakes (DRI), a set of nutrient-based reference values that estimate what we need to eat to be healthy. The DRIs were determined by the Institute of Medicine, a private, nonprofit organization paid to provide health policy advice to the U.S. government.

These values are based on the scientific evaluation of four categories: estimated average requirements (EAR); recommended dietary allowance (RDA); adequate intake (AI); and tolerable upper intake level (UL). That alphabet soup also takes into account age and gender.

The EAR is the average amount needed to meet the requirements of a particular age group or gender and is a useful tool when assessing the nutrition of a particular group rather than an individual. The RDAs are the nutrient requirements established for healthy individuals, and those are based on the EAR. The AI is a number or value set as a goal for individual intake of nutrients when an RDA cannot be determined. Finally, the UL is the highest daily intake of any nutrient that has been shown to pose no risk of ill health for an individual.

Of course, these recommendations did not develop overnight. The RDA was introduced in the 1940s as the government responded to the growth of scientific knowledge about the roles nutrients played in human health. It was after World War II when food rationing in the United States and Europe was ending that the government began releasing food guides to improve health and nutrition. A committee set up by the U.S. National Academy of Sciences was put to work to develop standard daily allowances for each type of nutrient. The committee, named the Food and Nutrition Board, released its recommendations in 1941.

The United States Department of Agriculture went on to release the Basic Seven food guide in 1943; later this became the foundation for the 1968 RDAs, which were revised every 5 to 10 years. In 2006, the RDAs were renamed Reference Daily Intakes or RDIs in order to broaden the existing guidelines, and they were added to food labels. The concept behind the DRIs is that they represent a shift in emphasis from preventing deficiency to decreasing the risk of chronic disease through nutrition. For example, current DRI levels are expected to reduce the risk of osteoporosis, diet-related cancers, and cardiovascular disease. Since 1998, the Institute of Medicine has issued eight volumes of DRIs. However, the older RDIs remain on nutrition labels rather than the newer DRIs.

DRIs are used most frequently in the composition of menus for schools, hospitals, nursing homes, and prisons because they encompass the entire spectrum of nutrients—calcium, related vitamins and minerals, macronutrients, carbohydrates, dietary fats, fiber, protein, amino acids, electrolytes and fluids, and other food components—that play a beneficial role in human health.
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DIETARY SUPPLEMENTS

The U.S. government defines dietary supplements as products that contain a dietary ingredient such as vitamins, minerals, amino acids, botanicals, or other substances that can supplement the diet. They are usually swallowed and come in many forms, including capsules, tablets, powders, and even energy bars and liquids. They can be purchased in stores, pharmacies, convenience stories, specialty shops, over the Internet, through direct sales representatives, and from catalogs.

Government Legislation The Dietary Supplement Health and Education Act of 1994 is the main law that defines what products are classified as dietary supplements and what types of claims their manufacturers can make about any possible health benefits. Federal law requires they be labeled as supplements (a subset of foods, not drugs), with the term dietary supplement or a variation of their ingredient such as herbal supplement or calcium supplement clearly on the label. They can make claims or statements about the effect on the structure or function of the body. They cannot, however, claim to cure, treat, prevent, or diagnose specific diseases without U.S. Food and Drug Administration (FDA) authorization. For example, on a calcium supplement, the label can state that regular exercise and a healthy diet with enough calcium can help women maintain good bone health, but it cannot say that this supplement will prevent or cure osteoporosis.

[image: images]

Dietary supplements come in many forms including capsules, tablets, powders, energy bars, and liquids.

(Jennifer Pitiquen/Dreamstime.com)

Since dietary supplements are regulated by the FDA and do not have to be reviewed for their safety before they are sold, their labeling is required to be truthful and not misleading. Quality control is left to the manufacturer, supplier, or others in the production process. To improve quality, the FDA issued good manufacturing practices for dietary supplements in 2007 with the expectation that manufacturers would guarantee the identity, purity, strength, and composition of their products to protect the public from contamination, improper packaging, or labeling.

Unfortunately, that is not always the case. A congressional investigation of dietary herbal supplements reported finding trace amounts of lead, mercury, and other heavy metals in nearly all products tested in the spring of 2010 (Harris, 2010). However, the levels of the heavy metal contaminants did not exceed established limits. That same report found that 16 of the 40 supplements tested contained pesticide residues that may have exceeded legal limits. There were also several misleading health claims according to the report, prepared by the Government Accountability Office.

What does this mean for Americans who are swallowing dietary supplements in increasing numbers? Supplements have gained mainstream popularity, with more than half of adults taking them, according to a report in 2011 by the National Center for Health Statistics at the Centers for Disease Control. However, more important than the numbers of people taking these supplements are the possibilities that supplements have ingredients that may interact with medications and cause unwanted interactions or side effects or may contain harmful substances.

Popular Supplements With some 29,000 dietary supplement products on the market, it is important for consumers to be educated about their safety and effectiveness. The most popular supplement categories are multivitamins, meal replacements, sports nutrition supplements, calcium, B vitamins, vitamin C, glucosamine and chondroitin, vitamin D, and fish oil.

Multivitamins were first introduced to consumers in the 1950s to offset the effects of an explosion of overprocessed foods. Americans from all walks of life had become more interested in low cost and convenience than in nutrition. In the process, they had filled their kitchens with items like Wonder Bread, a white, fluffy loaf that promised to “build strong bodies 12 ways.” The enrichment was necessary because all the bread's original nutrients were processed out of it. Still, no research exists that demonstrates multivitamins are necessary, and the government's 2010 dietary guidelines do not recommend any vitamin supplement for a healthy population consuming a variety of foods.

Meal replacements are marketed to dieters who want to lose weight by substituting diet shakes, bars, or prepackaged meals for their regular foods. However, one important drawback to meal replacements is that they are processed foods; although they contain added vitamins and minerals, they lack fiber, antioxidants, and the other health benefits associated with eating fresh foods, especially fruits and vegetables.

Sports nutrition supplements include a vast array of powders, drinks, gels, bars, and pills, and they contain vitamins, amino acids, minerals, herbs, and other botanicals. These products were developed for serious athletes but are routinely purchased and used by everyone from recreational athletes to couch potatoes. Sport drinks are especially popular. Unfortunately, studies have shown that they are more acidic than orange juice and may contribute to the erosion of tooth enamel. They often contain high amounts of sodium and caffeine, which is a factor in lower calcium levels, because calcium is excreted through urine and both salt and caffeine greatly increase urine output.

In fact, our national intake of caffeine and sodium is sky-high. The latest report from the Institute of Medicine (IOM) released in April 2010 strongly recommends that Americans lower the amount of sodium in their diets. The IOM estimates the average American eats about 4,000 milligrams (mg) of sodium per day (IOM, 2010). The institute recommends only 1,500 mg of sodium a day, and 1,200 mg for anyone over 70. Americans also consume about 45 million pounds of caffeine each year in the form of coffee, soft drinks, food, and drugs.

Calcium is the next most popular dietary supplement in the United States and is often lacking in the average U.S. diet. Given the high number of Americans who eat and drink excessive amounts of sodium and caffeine, a lack of calcium may be due in part to the diuretic effects of many daily food and beverage choices.

The B vitamins include B1 or thiamine, B2 or riboflavin, B3 or niacin, B5 or pantothenic acid, B6 or pyridoxine, B7 or biotin, B9 or folic acid, and B12. Most people do not need vitamin B supplements, and overuse can create problems. Vitamin B3, also known as niacin, is used to lower cholesterol, but it can also cause liver damage and prevent the absorption of medications if too much is taken. It should only be used under a doctor's supervision. Vitamin B6 has been promoted in the treatment of everything from depression to premenstrual syndrome, but even doses less than 500 milligrams per day may cause nerve damage and numbness in the arms and legs.

Vitamin B9, also known as folic acid, has been added to all enriched food products—such as breads, cereals, flours, pasta, and other grains—since 1996. That was the year the FDA required bakers to add enough folic acid to enriched white flour to raise the average intake by an estimated 70 to 120 micrograms a day. Since 1996, instances of neural tube birth defects such as spina bifida and anencephaly have dropped in the United States. However, researchers now worry that an overabundance of folic acid may raise the risk of colon cancer or accelerate other forms of cancer, such as leukemia. Vitamin B12 deficiencies are rare, but adults over age 50 do have a reduced ability to absorb it. Unfortunately, folic acid can make a B12 deficiency worse and can cause anemia. Doctors recommend not taking folic acid and B12 together to prevent this situation.

Americans can thank Linus Pauling, a two-time Nobel Prize winner, for our love affair with vitamin C. At age 65, when most people consider retirement, Pauling began his research on the therapeutic effects of vitamin C. He published his opinions in 1970 in a book that claimed that large amounts of vitamin C will cure the common cold and some forms of cancer. There is still no definitive scientific proof that megadoses of vitamin C have any benefits, and many scientists argue that excess intake of the vitamin is a waste of money and may actually be harmful. Still, when a cold strikes, many consumers take vitamin C.

The combination of glucosamine and chondroitin is sold as a one-two punch for people suffering from arthritis and joint pain. But these supplements, taken alone or in combination, were not found to provide significant relief from osteoarthritis pain in a study published in the New England Journal of Medicine (Ernst, Vassiliou, Pelletier, Clegg, & Reda, 2006) as well as in later studies in 2007 and 2008. Still, word of mouth keeps these supplements on the best-sellers list.

Vitamin D is an essential vitamin manufactured in the skin during exposure to the sun. It is fat soluble and responsible for regulating the absorption and use of calcium and phosphorous in a healthy person. This vitamin also helps build normal bones, cartilage, and teeth. It can be manufactured in the body with as little as a half-hour of sunlight. Unfortunately, vitamin D is highly toxic, and excessive consumption can cause nausea, loss of appetite, and kidney damage. Prolonged use of megadoses may result in kidney failure and death.

Omega-3 fatty acids are a booming supplement, sold for the prevention of heart disease. The American Heart Association (AHA) recommends eating fatty fish twice a week, whether from natural sources or supplements, However, there is no definitive scientific evidence that omega-3 oil supplements have any benefit in healthy individuals. Researchers are concerned that excessive fish oil consumption, whether from natural sources or supplements, may increase the risk of stroke and weaken the immune system.

Earlier Problems Although supplement makers are supposed to formulate their products according to defined chemical criteria and make sure the products contain just what the labels describe, neither the government nor the industry sets any meaningful standards for their actual contents. Worse than ineffective supplements are those that do real harm. The story of ephedra is a prime example of what can go wrong.

Products with ephedra were finally banned in the United States after almost 10 years of being linked to growing numbers of heart attacks, strokes, seizures, and deaths. The ephedra plant, known as ma huang in Chinese, had been used for centuries in China to treat coughs, colds, fever, sweating, congestion, shortness of breath, and water retention. The herb was processed into a drug called ephedrine that appeared in the United States in weight-loss formulas. The FDA banned the combination of ephedrine and caffeine in 1983 based on growing concerns about the safety of the drug mixture. Problems continued because even though the two ingredients together were illegal, ephedra, the natural herb, was still legal in the United States.

Unfortunately for consumers, ephedra was classified as an herb and not a drug, so its use in diet pills continued, along with its potentially deadly consequences. Finally, in 2003, it appeared that ephedra might have played a role in the death of Baltimore Orioles pitcher Steve Bechler. The ensuing public outrage helped the FDA push through a ban on ephedra in March 2004.

Congress did respond to concerns about how difficult it was for the FDA to ban ephedra sales even after thousands of people suffered serious health problems. They passed the Dietary Supplement and Nonprescription Drug Consumer Protection Act in December 2006. The act mandated that manufacturers of dietary supplements and nonprescription drugs notify the FDA about serious adverse problems related to their products, especially deaths, life-threatening events, hospitalizations, significant disabilities, birth defects, or the need for medical intervention based on their products. Manufacturers were also required to add a contact telephone number or address to their product labels for consumers.

Another tragic case that involved a dietary supplement began in 1994 when a growing number of patients from a Belgian weight-loss clinic developed severe kidney disease. By the time the herb aristolochia was identified as the culprit, there were 105 documented cases of rapid kidney failure. Some 30 of the women died, and at least half of the rest had to have kidney transplants. The herb and its derivative, aristolochic acid, were quickly banned in seven European countries, as well as in Egypt, Japan, Canada, and Venezuela.

In the United States, the FDA acted within the scope of its powers, and in May 2000 wrote a letter to manufacturers and distributors urging them to stop selling supplements containing aristolochic acid. By the time the FDA wrote a second letter, again asking companies to stop selling the dangerous herb, at least two new cases of kidney failure linked to aristolochia were reported in the United States.

How can it be that this ancient Chinese herb was never found to be toxic before? Apparently one of its most insidious features is that damage or illness occurs years after the herb is taken. The delayed symptoms kept people from understanding its toxicity until the Belgian doctors linked the pieces together. An editorial published in the June 2004 issue of the journal Nephrology described the hundreds of cases that have since been linked to aristolochic acid poisoning in China. The director of the renal division of Peking University First Hospital in Beijing added more bad news: aristolochic acid is extremely carcinogenic, so patients who survived the initial crisis could face cancer later in their lives.

A 2006 study in Clinical Toxicology examined raw herbs purchased from Chinese wholesalers and found that four of the six contained aristolochic acid; of seven manufactured products examined, two contained it as well (Cheung, Xue, Leung, Chan, & Li, 2006). This raised serious concerns about the safety of Chinese herbal remedies. Researchers suggested lax regulatory controls, widespread misidentification, and incorrect herbs substituted by suppliers as key reasons for the problem (Cheung et al., 2006). Aristolochic acid was still available online according to a 2008 article in Kidney International. The article reported that despite FDA warnings about the safety of botanical remedies containing aristolochic acid, these herbs were still being sold via the Internet (Debelle, Vanherweghem, & Nortier, 2008).

Before using a dietary supplement, consumers should check with their health care professionals and ask themselves several important questions, including whether the supplement interacts with any prescription or over-the-counter medicines they are taking; if there are any side effects; what the correct dose for that individual product is; if there are any foods, drugs or other supplements that should be avoided while taking the product; and where to get more information about the product or dietary supplements in general. Additional resources about dietary supplements include web-based resources such as PubMed (www.ncbi.nlm.nih.gov/pubmed/) through the National Institutes of Health, which is the federal focal point for medical research in the United States, and on the FDA website (www.fda.gov). Consumers should also consult their health care provider if they have any questions.

Sharon Zoumbaris
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DIETING

Dieting practices include various regimens and products that aim to reduce the amount of fat in the human body, specifically those that involve modifying one's intake of various types of food and calories. Since antiquity, physicians have recommended various kinds of diets for maintaining ideal body weight, but not until the 20th century did dieting become widespread and popular for all classes. Some of the most high-tech practices related to dieting and weight loss currently include medical surgeries and pharmaceutical supplements.

Origins of Modern Dieting Thomas Venner's 1620 work Via Recta first used the term obesity and described it as a hazard of the genteel classes. He argued that a return to a balanced diet and an exercise regimen could cure individuals of their acquired “fleshiness.” In the 18th and 19th centuries, corpulence was the preferred term in writings on health, regarding it as a self-inflicted condition that resulted from overindulgence. Once a marker of wealth and status, by the late 19th and early 20th centuries, the fat body became considered a symbol of excess and pathology. Dieting regimens placed the onus upon individuals to cure themselves.

One of the early mass diets was generated by the 1863 publication of William Banting's pamphlet A Letter on Corpulence Addressed to the Public, which sold thousands. In it, Banting describes obesity as the most distressing of all the “parasites that affect humanity” and argues that obesity and a proper diet are widely misunderstood. Banting detailed how he “cured” himself of his own excesses after trying, in vain, to reduce his weight through various forms of exercise, trying sea air and Turkish bathing, eating only light food, and consuming gallons of “psychic and liver potassae.” The only tactic that worked, he argued, was to reduce his consumption of starch and sugar. After Banting, the active participation in weight-loss regimes became a populist pastime. It was not until the beginning of the 20th century, however, that weight-loss strategies became widely available and practiced.

Currently in the West, the diet industry is enjoying a time of massive popularity given the current public health warnings about obesity and its various comorbidities (heart disease, diabetes, cancer, and many others). Weight-loss services, gyms, and prepared diet food companies are advertising in every available media format.

Rise of Fad Diets Following the popularity of William Banting's diet regimen in the mid-19th century, a slew of radical diets promising quick weight loss appeared in the early 20th century. These new fad diets drew millions of adherents in Western societies in the wake of the shift in bodily aesthetics from corpulence to slimness in the late 19th century.

In 1917, Lulu Hunt Peters published Diet and Health, With Key to the Calories, which advocated a diet plan that limited one's intake to 1,200 calories per day. The influence of Peters's thesis has endured for nearly a century, with nutritionists continuing to prescribe diet plans between 1,200 and 1,500 calories per day for weight loss in obese patients. Calorie counting also continues to be the cornerstone of many popular diet regimens.

In the 1920s, cigarette companies began to address the increasing public concern with slenderness by promoting cigarettes as a means of suppressing the appetite and maintaining a good figure. The 1930s saw the emergence of the first marketed diet pills. These drugs contained dinitrophenol, a central ingredient in insecticides, dyes, and explosives. However, research conducted by doctors at the time also found that the chemical had the ability to raise one's metabolism, thus enabling one to burn calories more easily. By the mid-1930s, thousands of U.S. dieters had tried dinitrophenol. However, following numerous cases of blindness and some deaths, the drug was banned.

In addition to diet aids such as tobacco and pills, food combinations became the focus of diet fads into the 1930s. The Hay diet, developed by William Hay, encouraged dieters to separate foods at mealtimes, suggesting that's one's body could not cope with numerous combinations of foods simultaneously. The Hay diet encourages followers to eat meat, dairy, bread, potatoes, and fruit at separate meals, in combination with the administering of enemas several times weekly.

Food fads and diet aids and supplements came together in the 1960s with a diet plan devised by Herman Taller. Taller rejected the importance of counting calories and instead insisted that a high-protein diet could be enjoyed without consequence, provided dieters supplemented their food intake with a pill (invented by Taller) that contained polyunsaturated vegetable oil. Taller published his diet plan in the book Calories Don't Count, which sold more than 2 million copies.

In the 1970s, food fads continued, with the grapefruit diet (also known as the Hollywood diet) enjoying widespread appeal among women seeking rapid weight loss. The diet promised a loss of 10 pounds in two weeks and involved variants from eating half a grapefruit prior to each meal (with no more than a mere 800 calories consumed daily) to simply drinking grapefruit juice and eating the fruit for 18 days. The diet was condemned as dangerous and hazardous to the health of dieters, and yet it continued to be popular, and it is still promoted as an effective crash diet.

Beginning in the 1970s, anticarbohydrate fad diets promised to be the new and ultimate weight-loss solution. The best known and most enduring of these diets was the Atkins diet (known formally as the Atkins Nutritional Approach), developed by Robert Atkins (1930–2003) in 1972. Atkins devised the diet to address his own weight problem; it is based on a commitment to a high-protein, low-carbohydrate daily food intake. Thousands of patients sought treatment from Atkins, and in the early years of the 21st century, the Atkins diet continued to be one of the most popular fad diets, with celebrity adherents endorsing its effectiveness and ensuring its ongoing influence.

Numerous other fad diets emerged in the latter part of the 20th century, many concerned with finding a fine balance or ratio for food intake. One such popular diet is the Zone diet, devised by Barry Sears (1947–), which is concerned primarily with achieving optimal hormone balance, particularly insulin levels. Sears suggests that a particular intake ratio of protein to carbohydrate affects a harmony in one's hormone levels, thus triggering weight loss.

One of the more recent fad diets developed in Miami, Florida, by Arthur Agatson is the South Beach diet. This plan designates “good carbs” and “good fats” and positions these as the cornerstones of the diet plan for weight loss and cardiac health. Agatson draws on evidence that suggests that refined (“bad”) carbohydrates are absorbed by the body too rapidly, affecting insulin's ability to metabolize fats and sugars. Similarly, he insists on the link between “bad fats” and cardiovascular disease.

In the last few decades, diet fads have been propelled by the endorsements of celebrities who have allegedly had weight-loss successes with particular food regimens. In light of this, the term fad diet has come to be replaced more commonly with “celebrity diet—a variety of which are routinely offered in women's magazines.

Weight-Loss Companies Jenny Craig, an American woman, cofounded her highly successful weight-loss company of the same name in 1983 following weight gain after pregnancy. Craig pioneered a prepackaged food diet program that became one of the most well known weight-loss solutions in the West. The Jenny Craig plan consists of more than 500 weight-loss centers as well as an extensive line of packaged foods. The core of the Jenny Craig diet program (and of many other similar organizations) is the diet plan: usually a menu grid of seven days, prescribing foods to be eaten at breakfast, lunch, and dinner (with snacks) that is limited to between 1,200 and 1,500 calories daily, depending on one's starting weight.

[image: images]

Actress Sara Rue, on left, Jenny Craig CEO Patti Larchet, and actor Jason Alexander pose for a photo at Jenny Craig's New Year's weight-loss resolution “check-in” at the SLS Hotel Beverly Hills in California on February 3, 2010. Alexander signed on as a Jenny Craig spokesman in 2010.

(AP/Wide World Photos)

Many weight-loss companies provide services, including weekly consultations or meetings in order for the client to be weighed in and to provide social support for weight loss. Between weekly meetings, many plans insist that one record one's daily eating and activity patterns as well as any difficulties or food challenges one may face. This is often known as a food diary, in which one must detail precisely what is eaten at each meal, at each snack time, the size of portions, the times at which one eats, and so on.

What marks the diet strategy of Jenny Craig and similar weight-loss organizations, such as Weight Watchers, is total vigilance. Weight-loss organizations generally advocate highly regulated food intake. Ironically, food does not become a secondary concern for the fat body, but instead eating is brought to the fore and is scrutinized more intensely than ever before. Weighing out portions of meat, learning what constitutes a fat or bread exchange, and careful negotiation of dining out with friends makes eating a matter of constant surveillance.

Gender and Dieting Although both men and women are overweight, overwhelmingly, the target audience for modern advertising about diets and food intake regulation is women. Some feminists have argued that dieting amounts to a form of disciplining women's bodies to conform to the pressures of normative beauty ideals that are highly gendered. Others have linked the Western obsession with dieting to eating disorders.

Feminist theorist Susan Bordo looks at the phenomenon of dieting and the endlessly fraught relationship women have with food in her best-selling book Unbearable Weight. She argues that society insists this relationship must be stringently managed; that the image of a woman surrendering herself to delicious food with abandon is taboo. Bordo argues that there is a moral panic about excessive desire in contemporary Western societies. To allow desires to run unchecked connotes a modern understanding of addiction. All women are supposed to have a desire for food, beset by a number of anxieties about her intake, and, as Bordo highlights, many advertising campaigns generate food anxieties.

Analyzing advertisers’ manipulation of the problem of weight watching for the contemporary woman, Bordo argues that diet food advertising targets women's anxieties by proposing guilt-free solutions to their desire for food and hunger for satisfaction. Bordo explores the current trope of control used in food advertisements, which suggests that women are constantly battling their desire for food. Words such as mastery and control feature prominently now in advertisements targeting women.

Dieting, Control, and Loss of Pleasure Dale Atrens has argued that food has replaced sex as the leading source of guilt in our society. His work The Power of Pleasure is a rebuttal of the ascetic restraint and self-denial of the dieting culture. Atrens argues that in following constant and massive trends such as low-fat, low-salt, high-protein, and low-carbohydrate diets, we are endangering our health rather than improving it. Atrens exposes a “new Puritanism” in dieting culture that suggests that ill health results from unbridled passions and is therefore a symptom of moral weakness. In this logic, fat people are victims of their own “sins.” Atrens notes that the eating practices of our everyday lives have taken on an almost religious significance. One's status as a “believer” or an “infidel” is to be found in the condition of one's body.

Many alternative modes of eating have been posited in order to redress the problems with dieting, particularly where they affect women's sense of self and lived experiences. One such model is proposed by psychotherapist Susie Orbach in her landmark text Fat Is a Feminist Issue. Orbach's central theory is that fat women eat compulsively to stay fat, in order to create a sexual buffer between themselves and a repressive patriarchal society. The conception that fat surrounds a female body as a kind of armor to protect against one's sexuality, or the exploitation of it, is central.

Orbach posits that women are taught from a very young age that women's bodies are coveted as sexual commodities, that they must be aesthetically pleasing in order to fulfill feminine roles (Orbach, 1984, p. 20). The role of women is a sexualized one, and female participation in society is regulated by the attractiveness of women's bodies and what they can offer. Fat emerges as a barrier to a fulfillment of traditional female sexual roles that are upheld by a continuing maintenance of the body (Orbach, 1984, p. 43). In response to diet practices and a weight-loss culture, Orbach urges women to be more accepting of their bodies. Rather than promoting diets as a response to excess weight, Orbach suggests the need to reconnect to one's body and appetite, to eat only when hungry, and to reject the notion of dieting.

Critics of Orbach have argued that her thesis automatically links fatness to compulsive overeating. Some women argue that their weight is caused by genetic or physiological issues or that it resulted from pregnancy and childbearing.

A Global Epidemic of Obesity Despite the long history of diet regimens and the immense expansion of the weight-loss industry in Western countries (and its opponents such as Orbach), the World Health Organization has declared that the world (but with particular emphasis on the West) is in the grip of an obesity epidemic. Studies have confirmed that the number of people now considered clinically (and often morbidly) obese has risen steadily and accounts for the dramatic increases in rates of heart disease, diabetes, and other obesity-related illnesses. Given this, obesity has begun to be reconceptualized within medical discourses as a disease rather than as an effect of the absence of individual moral fortitude and self-control.

However, the moral aspersions cast on people deemed as fat persist in the popular imagination. Morality and medicine are thus irrevocably intertwined in discourses about obesity, and a panic has emerged about the disease of obesity and how best to treat it, given the relative failure of a range of dieting practices. In response to the moral panic engendered in and through medical discourses and Western public health directives, drastic (and mainly irreversible) surgical techniques and interventions into the obese body have been developed and have grown in popularity as last-resort options for those deemed obese. These procedures are known as bariatric or weight-loss surgeries, and while they vary in specific surgical techniques, all share a common premise: to alter the shape, size, or function of a patient's stomach to force a regulation and reduction of one's food intake.

Bariatric Surgery In the past decade, surgery has become a significant weight-loss practice for people who have been determined to be obese, especially for those deemed morbidly obese (or have a body mass index [BMI] of 40 or higher). Various bariatric procedures involve creating malabsorption (interfering with the body's ability to absorb nutrients that are ingested) or restriction (severely limiting the amount of food a person eats to the point of feeling full). Gastric bypass involves dividing the patient's stomach into two sections, consisting of a smaller upper pouch and a larger lower section. A section of the patient's intestine is rerouted to the smaller upper pouch, thereby bypassing the larger stomach section (and the volume of food it can potentially hold). While this is clearly major surgery, what is appealing about bariatric surgeries is the fact that they are most often undertaken via laparoscopy, or “keyhole surgery.” This means that, rather than one long incision, a series of very small incisions are made, and tools are inserted (one of these a camera) to conduct the procedure and minimize invasiveness and patient recovery times.

Bariatric surgery has a number of variant procedures, including laparoscopic gastric band, which is reversible. The gastric band (of which there are a number of types) is a silicone structure that encircles the stomach, creating a small upper pouch and larger lower pouch. The band has on its inner surface an adjustable balloon that can be filled with saline to increase a patient's restriction or deflated to allow greater food intake (for example, during pregnancy). Gastric banding has become increasingly popular, given that it has fewer risks than radical bypass surgery, and a patient's food intake can be adjusted after surgery simply via local anesthetic.

The result of bariatric surgery is to radically limit the amount of food a patient can ingest, thereby reducing the calories absorbed by the body, or to decrease the amount of nutrients absorbed by food that is ingested, or both. The result is rapid and dramatic weight loss. It should be noted that patients are routinely screened for eligibility for this procedure prior to undergoing surgery, but the baseline BMI varies according to whether a patient is clinically diagnosed as being morbidly obese or whether a patient is obese with associated comorbidities (having a BMI between 35 and 40).

The increased popularity of bariatric surgeries over the last decade demonstrates the fact that these procedures have come to be regarded as another option for those wishing to lose weight. Weight loss is popularly understood as a task that is defined by deprivation, hardship, and work: rigidly monitoring one's food intake and exercise is required in any diet, and is often not a pleasurable or enjoyable experience. Because of this dominant way of imagining the project of weight loss, bariatric surgical interventions are simultaneously appealing to those who have undertaken numerous diets previously and are regarded by others as radical procedures deployed by those who have failed in previous attempts to lose weight. Weight-loss surgeries have been conceptualized by many as a quick-fix option and a way out of living in a fat body in a culture that abhors excess flesh. These processes are linked to cultural understandings about morality.

Samantha Murray
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DIETING, ONLINE RESOURCES

The Internet has expanded rapidly since its early days and now provides entertainment, news, financial links, and endless social networking opportunities for a wide international audience. Among the fastest growing online services is Internet dieting.

Dieting is never easy, and many Americans are turning to the privacy of Internet dieting since it does not require meetings or weigh-ins. Instead, support comes from diet forums where people share anxieties and dilemmas with others from the comfort and anonymity of their home at all hours of the day or night.

Thousands of diet websites exist, and most do not make any money or profit according to Marketdata Enterprises, a market research firm, founded in 1979, that has tracked the U.S. weight loss market since 1989. Marketdata found in its 2010 analysis that with many revenue-generating dieting sites the trend is moving toward free, advertiser-supported sites with free tools for tracking food and activities (PRWeb Newswire, 2011). The fee-based diet programs continue to grow and they offer the same online tools as their free counterparts along with e-mail counseling from nutritionists or dietitians. Both free and fee-based sites also provide meal planning, menu ideas, and recipes. The difference is that fee-based sites offer the opportunity to buy the diet program or diet products added to the cost of their services.

Among Marketdata's major findings, the online dieting market was worth some $910 million in 2010 with the share of dieters that use websites growing from just over 17 percent in 2005 to some 24 percent in 2010 (PRWeb Newswire, 2011). At the same time, statistics showed the number of dieters using a diet center dropped by that same amount—about 7 percent from 2005 to 2010.

Reasons dieters give for switching to online dieting include the 24/7 access, the privacy, and anonymity. Many dieters are very self-conscious about their appearance and fear being judged by others, so by participating online they do not have to see a coach or other group members face to face. Another plus are the chat rooms, diet forums, and other websites, which can provide a much wider support system than just the members of a local weight-loss group. When online, dieters can find others who share their diet frustrations as well as others who are willing to share their weight-loss successes beyond their own geographic community, state, or country. All this support can provide valuable motivation.

Cost is another plus for those involved with Internet dieting; even websites that charge subscription or registration fees are much less expensive than meeting with a nutritionist or personal trainer or joining a weight-loss program, especially one that requires prepackaged meals. In fact, established weight-loss programs have taken note of the growth in Internet dieting and now offer a much more visible online presence. According to Marketdata, Weight Watchers has increased its number of website users to 1 million paid subscribers as of late 2010, making its website the fastest growing division of the company and bringing in over $196 million in revenue for 2009 (PRWeb Newswire, 2011).

However, there are negatives as well as positives to online dieting. The biggest concern among health professionals is with the sites offering misinformation and bad advice. Another key concern among health care professionals is that while some websites claim close contact or relationships with doctors and nutritionists, they may actually use peer information, and their message boards may be completely unmonitored from a health or nutrition standpoint. Another key issue is the lack of accountability for the individual dieter. It becomes much easier for those looking for any excuse to avoid dieting to simply not log on. There is no one to question their lack of motivation, which would be more likely to happen if the dieter was missing an appointment with a nutritionist or weighing in with a diet group. Internet dieting websites also work better for users with computer skills to make the most of the tools or programs. For those who are not computer savvy, their lack of skill could lead to higher costs or frustration as product marketing on some websites could camouflage hidden fees.

Internet dieting sites differ in their approach even as they offer the same tools and information. Popular websites include eDiets.com, WeightWatchers.com, FitDay.com, PersonalDiets.com, MyNetDiary.com, SparkPeople.com, and Southbeachdiet.com just to name a few. Do they work? While the American Dietetic Association offers no specific opinion on their success rate, they do recommend dieters stay away from quick-fix or fad diets. Instead, to be effective, online weight-loss programs should include key components such as diet recommendations, recipes and menus, a tracking system or food diary tool, exercise recommendations, a social aspect to offer contact with other members such as chat rooms or bulletin boards, and the opportunity for individual feedback or nutrition counseling.

Dieters are advised to be watchful for scam sites, which often promise a quick fix and make weight-loss claims that sound too good to be true. These sites may also push products that are advertised on their site. Dieters should pay close attention to costs associated with these sites and be especially wary of hidden fees. If something sounds too good to be true, it probably is too good to be true. In addition, it may actually turn out to contain something like spam, a type of electronic messaging system that sends bulk messages indiscriminately in large volumes, or it may hide viruses that can damage individual computers.

Among individual dieting Internet sites, eDiets.com is an early industry leader, in operation since 1998 with home meal delivery since 2006. eDiets continues to offer a growing assortment of services and provides diets for weight loss, seasonal eating, a glycemic diet, Mediterranean diet, plus an eating plan based on Bill Phillips's book, Eating for Life. Under the heading of healthy living plans, the website offers a wheat-free meal strategy, a heart-smart or low-sodium plan, a hypoglycemic/low-sugar eating program, a vegetarian eating plan, and several other choices for specific dietary needs.

It also offers meal delivery for seven days or five days of food. Other services include a personalized fitness plan, live phone support from certified and registered dietitians, and 24/7 online member support. A variety of costs are associated with membership, including subscriptions to the online weight-loss program and subscriptions to the meal delivery program. The company, based in Fort Lauderdale, Florida, also generates revenue through the sale of advertising and products from its online store and earns licensing revenues for the use of its materials by other nutrition websites.

Weight Watchers online, another industry giant, has a stylish website with online tools that track eating progress. It provides customized meal plans, a list of power foods, restaurant guides, and healthier versions of favorite recipes. It also offers instant “Problem Solvers” for everyday challenges and workouts for all fitness levels with video demonstrations. It offers special sign-up promotions along with a standard monthly plan at just under $50 for the first month and $17.95 for each additional month.

SparkPeople, a free Internet dieting website, boasts 5 million website visits per month. It offers tools such as a calorie counter and meal plans, a fitness program, a motivation system of earned awards and trophies, and feedback reports about individual weight loss progress. The site features recipes and a variety of blogs about subjects such as SparkSavings, which has tools and tips for managing personal finances, BabyFit.com, and SparkTeens, a modified version of the main website geared for 13- to 17-year-olds.

Still, Internet dieting is not for everyone, and those interested in joining an online program should consider some important points before paying subscription rates or fees. Is online dieting is a good lifestyle fit? Is there a free option that does the same thing? What kind of specific support will be offered to members? Who developed the program? Do services include a registered dietitian or any qualified health professionals? Also, is the site medically, nutritionally, and psychologically supervised? Individuals should ask themselves whether they are self-motivated enough for an online program; is the website easy to navigate, and are the tools easy to understand and use. Dieters should also consider if they can afford the price, if the program includes accountability, and, finally, if there is a cancellation policy or a guarantee of weight loss.

Sharon Zoumbaris

References

DeAvila, Joseph. “The Social-Networking Diet.” TecTrends (October 10, 2007).

Downie, Chris. The Spark: The 28-Day Breakthrough Plan for Losing Weight, Getting Fit and Transforming Your Life. Carlsbad, CA: Hay House, 2009.

eDiets.com. “eDiets Online Diet Plans,” http://healthnews.ediets.com/start.

Lofshult, Diane. “How Effective Is Cyberdieting?” IDEA Fitness Journal 1, no. 2 (July–August 2004): 130.

Platkin, Charles Stuart. The Diet Detective's Count Down: 7,500 of Your Favorite Food Counts with Their Exercise Equivalents for Walking, Running, Biking, Swimming, Yoga and Dance. New York: Fireside/Simon & Schuster, 2007.

PRWeb Newswire. “Online Dieting Represents a $910 Million Market” (January 12, 2011), www.prweb.com/releases/2011/01/prweb4961684.htm.

“Quick Fixes Aren't the Answer for Healthful Weight Control: Learn to Spot Fads and Steer Clear Then Seek Proven, Long-Term Solutions.” American Dietetic Association (January 17, 2007), www.eatright.org.

SparkPeople.com. “Lose Weight, Get Fit and Feel Great with a New Approach to Weight Loss,” www.sparkpeople.com.

Stroup, Katherine. “Desktop Dieting: Is the Internet the Answer to Losing Those Extra Pounds?” Newsweek (May 20, 2002): 70.

DIETS, FAD

What will Americans do to lose weight? Just about anything, it seems. Over the past century, a variety of quick and easy fixes have flooded the market. Many of these products or devices are costly; some are not safe; and some are simply outrageous. Consider a bristle brush to scrub fat away or magic weight-loss earrings.

Dietitians and physicians will say that there is only one fundamental combination to help most people lose weight: eat less and exercise more. Through its Dietary Guidelines for Americans, the government recommends an assortment of foods: vegetables, fruits, grains, fat-free or low-fat milk products, fish, lean meat, poultry, and beans.

While weight loss may not seem like a topic of debate, there are distinct and seemingly opposing voices. Indeed, the voices of those who advocate a low-carbohydrate diet have gained volume recently. In essence, they say that the emphasis on low-fat diets over the past few decades has not resulted in weight loss for Americans. In fact, just the opposite—more American adults and children are overweight and obese today than just a decade ago. They blame carbohydrates, which cause insulin levels to spike, which in turn make people feel hungrier again sooner. They say that diets rich in high-fat foods and low in carbohydrates will help people lose weight.

Yet that doesn't mean that Americans should immediately forgo the salad and order more fries. The headlines may be more sensational than the truth. Much of mainstream medicine still stands by its emphasis on a balanced diet limiting high-fat and high-cholesterol foods.

What is happening with the current debate mirrors what happens so often with weight-loss topics: Americans are looking for a quick fix. People want to eat a food or type of food that will make the pounds disappear. Or they want to avoid a food or certain foods that will cause them to put on weight.

There's no doubt that people have lost some weight following specific diet plans. But is it the best way, or even the only way to lose weight? For most people, moderation may do the trick. Cut down on sweets, cut down on fats, cut down on carbohydrates. Increase your level of daily physical activity. The result is fewer calories consumed and more calories burned. In the long run, this combination results in long-lasting weight maintenance, not just a quick-fix weight loss.

In all cases, before starting a diet to aggressively lose weight, see a doctor. Too sudden or rapid a weight loss can have severe consequences. And realize, too, that losing weight is just one part of healthy living. Maintaining a good weight and a diet that provides you with enough energy to feel good and be active is a life-long goal.

Early History of Fad Diets In dieting, as in life, everybody wants a quick answer, a quick meal, and quick success. The elusive promise of quick weight loss is the driving force behind the popularity of best-selling books, powders, liquids, pills, and programs. Each year these new fad diets appear on the scene—everything from high-protein, low-carbohydrate plans to fasting and liquid meals. And Americans—teens included—desperate to lose weight, embrace them enthusiastically. At any given time, 15 percent to 35 percent of Americans are actively dieting. And they have good reason to be concerned about losing weight since the latest findings from the Centers for Disease Control and Prevention's (CDC) National Health and Nutrition Examination Survey showed more than 72 million American adults were considered obese in 2008. Additionally, some 17 percent of children and adolescents aged 2 to 19 were also obese (Ogden, 2010).

These sobering statistics go a long way toward explaining why the lure of quick, easy weight-loss schemes is so hard to resist. Unfortunately, fad diets aren't healthy and don't work for the long haul. Consider this: some 80 percent of all dieters will regain their lost weight in one to five years (Wing, 2005), Americans spend more than $40 billion on dieting and diet-related products each year (Marketdata, 2007).

Not only are diet theories and products nothing new, they date back centuries to a time when people had no scientific understanding of digestion and food assimilation. And while today's consumers make their decisions based on improved research and understanding of how the body works, they still fall victim to fad diets that focus on one true aspect of nutrition, which is then exaggerated to an extreme. For women in particular, the lure of fast, effortless weight loss is strongly tied to the demands of fashion and beauty.

Thinness as a beauty ideal surfaced in the early 1800s with the emerging Victorian woman. This thin, genteel, docile creature replaced the idealized voluptuous women painted in the 16th and 17th centuries by artists like Rembrandt and Rubens. And as thinness became the defining feature of beauty in the United States, an 18-inch waist became the holy grail of physical perfection. Unfortunately, this measurement was so out of line with normal body dimensions that to achieve it most women resorted to a practice called tightlacing, a procedure immortalized in Margaret Mitchell's Gone With the Wind. This extreme corset tightening eventually caused headaches, fainting spells, and uterine and spinal disorders.

In the 1830s, as literacy increased, technology advanced, and the publishing industry expanded, American women became the target of medical advice books as well as beauty manuals, all of which encouraged thinness. Still, there were critics like writer Harriet Beecher Stowe who vigorously lamented the increasing problems associated with dieting and the national preoccupation with thinness.

Lois Banner, in American Beauty, quoted Beecher Stowe's opinion of the misuse of dieting by American women. “We in America have got so far out of the way of a womanhood that has any vigor of outline or opulence of physical proportions, that, when we see a woman made as a woman ought to be, she strikes us as a monster. Our willowy girls are afraid of nothing so much as growing stout; and if a young lady begins to round into proportions like the women in Titian's or Gorgione's picture, she is distressed above measure, and begins to make secret inquiries into reducing diet, and to cling desperately to the strongest corset.”

A decade earlier, English poet Lord Byron influenced beauty and diet practices and standards in the United States as well as in Europe. According to scholars, Byron was known for his tendency to gain weight. By 1822 the poet had starved himself into what biographers call an unnatural thinness. In fact, Banner, in American Beauty, traces the popularity of drinking vinegar to lose weight to Byron, whose favorite weight-loss regimen was to subsist for some days on vinegar and water. But Byron's most lasting contribution to the popularity of fad diets came from his statement that the sight of a woman eating was disgusting. Biographer Leslie A. Marchand attributed this quote to the poet in Byron: A Portrait. “A woman,” Byron wrote, “should never be seen eating or drinking, unless it be lobster salad and champagne, the only truly feminine and becoming viands.” Following this remark, fashion historians say women in Europe and the United States took up systematic fasting. Indeed, thanks to Byron and other cultural factors, dieting was commonplace by 1900.

Others who influenced society's early love affair with diets included Englishman William Banting, credited with writing the first diet book. Born in 1797, by age 40 the 5-foot-5-inch Banting was extremely obese. He consulted doctor after doctor, but nothing helped, and his growing girth was ruining his life. By age 60, he was unable to stoop and tie his shoes, and he walked backward down the stairs to lessen the stress on his joints. Finally, in 1863 at age 66, he consulted William Harvey, a surgeon known for his starch-free and sugar-free diet treatment for diabetes.

Banting immediately lost weight by eating only lean meats and dry toast and eventually went from a high of 202 pounds to a comfortable 156 pounds. Eager to share his success with the world, Banting wrote his diet book, a testimonial titled A Letter on Corpulence. Following its publication, banting or to bant, meaning to diet, became a household word in England and in the United States. At his death in 1878, more than 58,000 copies of his diet book had been sold, and a total of 12 editions had been published between 1863 and 1902.

Meanwhile, in the United States in 1837, talk of diet and health nearly incited a riot in Boston. Sylvester Graham, an evangelical New England preacher and speaker faced an angry mob one evening as he attempted to lecture on food and hygiene reform. Graham was a controversial figure whose spartan views on diet and drinking had strongly divided the Boston crowd. Critics of Grahamism included the writer Ralph Waldo Emerson, who mocked Graham as “the prophet of bran bread and pumpkins.” While Graham was also called the father of all modern diet crazes, he is most widely remembered as the namesake of the graham cracker.

His career as a lecturer grew out of his earlier study of human physiology, diet, and nutrition, a choice largely influenced by his 1830 appointment as general agent for the Pennsylvania Temperance Society. During this time, Graham developed the “Graham system,” as he liked to call it, based on the French vitalist school of medicine. He believed nutrition had moral as well as physical qualities, and any desire for food or drink, except for stark hunger and thirst, was depraved. Gluttony was a debilitating expression of an unhealthy urge, and Graham was determined to launch an all-out war on debauchery and gluttony.

Graham was one of the first U.S. health reformers to reach a mass audience via lectures. He traveled a circuit through Massachusetts, Rhode Island, Maine, New York, New Jersey, and Pennsylvania. In his talks he recommended a strictly vegetarian diet but did allow for a small daily ration of roasted beef or boiled mutton for those who wanted some meat. He did not believe in cooking vegetables—or in warm food in general, since he considered heat a stimulant. And he was particularly adamant about the evils of commercially baked white bread, made from highly refined flour. Graham argued that any good wife and mother must feed her family homemade, coarse bread, served stale after 24 hours.

Long after Graham's death in 1851, his followers, called Grahamites, whose ranks included John Harvey Kellogg of cornflake fame, would continue to advocate vegetarianism, temperance, and bran bread. Many of the most ardent Grahamites were women who were attracted to his recommendations on diet, health care, and dress reform, which criticized disfiguring corsets and advocated loose, comfortable clothing. And while knowledge about nutrition would not be discovered until the early 20th century, Graham was also ahead of his time in understanding the importance of fiber in the diet. Even though the modern version of graham crackers are a far cry from the coarse, whole-wheat bread Graham championed in his time, he was clearly an early voice in preaching that you are what you eat.

Sylvester Graham died in 1851, but his influence on the U.S. diet was only beginning. Per capita meat consumption began to decline as Americans shed their fears of fresh fruit and vegetables and began to eat more balanced meals. Graham had moved public opinion away from gluttony and poor digestion toward slenderness and eating to produce good health. Although Graham died in the 19th century, his way of thinking significantly influenced another man who founded a 20th-century version of Grahamism. Like Graham, Bernard Adolphus McFadden, born in 1868 near Mill Spring, Missouri, believed there was a specific way to eat and live that would produce ultimate health and longevity. He was a man who practiced what he preached, and historians believe his philosophy, known as physical culture, is largely at the root of today's health and fitness consciousness in the United States.

The core belief of McFadden's philosophy was that people got sick because of poor diet, lack of proper exercise, stale air, lack of sunshine, tobacco, alcohol, and drugs. Like Graham, McFadden believed meat should play a minor part in the diet. He preferred fruits, vegetables, and whole grains, and, like Graham, he also thought white bread was the worst food a person could eat. He advocated fasting on a regular basis and believed it was a cure for all ailments.

Another important component of his physical culture regime was regular exercise, such as walking, and he encouraged women not to wear corsets or any kind of restrictive clothing. In 1892 Bernard McFadden changed his first name to Bernarr and his last name to Macfadden. His third wife, Mary, wrote in her book titled Dumbbells and Carrot Strips that Macfadden believed the changes would glamorize his name while at the same time making him sound more robust.

Macfadden's ultimate philosophy of health was shaped by his early years as a sickly child. By the time he was 11, both his parents were dead—his father of alcoholism and his mother of tuberculosis. He finally overcame his poor health when relatives in Illinois took him in. Working on their farm turned him into a strong, healthy teenager. At 5-feet-6-inches tall, he was not a big man but he had incredible stamina and energy and developed his 145 pounds into a powerful upper body and a strong chest.

In 1899 Macfadden launched Physical Culture magazine with its motto, “Weakness is a Crime: Don't Be a Criminal.” It was an immediate success, and by the 1930s, his publishing empire included True Story, True Romances, Photoplay, and the sensational tabloids Midnight and the New York Graphic, a publication where young Walter Winchell got his start as a writer. At the same time, Macfadden also began to organize and promote bodybuilding competitions for men and women. Macfadden was so convinced he was right about health and nutrition that he campaigned to be the country's first secretary of health in the cabinet of President Franklin D. Roosevelt. When that failed, he campaigned for the Republican nomination for president in 1936, promoting himself through his publications and funding campaign expenses with money from his business. The results were disastrous: stockholders ousted him from his publishing company, he failed to win the nomination, and he lost a great deal of money.

Macfadden's eventual undoing came from his need to carry his ideas to an extreme. In 1955 he developed a urinary tract blockage. Since he believed fasting was a cure for all ailments, he attempted to treat his final illness by fasting but instead became severely emaciated. By the time he reached a hospital, doctors could do nothing to save him. He died October 12, 1955.

At the same time that U.S. men and women were trimming their waistlines through programs like Macfadden's physical culture, medical doctors were telling patients that obesity was bad for their health. This advice added authority to the new insurance industry ideal height-and-weight charts. Many insurance companies had been charging larger premiums for heavy clients since the 1830s, but as more middle-class families bought policies and as medical examinations became mandatory, Americans now looked to these ideal tables as an important indicator of their overall health. Self-styled obesity experts quickly followed, and those entrepreneurs helped shape the lucrative diet business with a hastily created array of prescription and patent medicines guaranteed to dissolve and expel unwanted fat.

These early digestive cures included Berledets, made of boric acid, cornstarch, milk, and sugar, and Human Ease, a combination of sodium bicarbonate and lard. Sassafras tea was a chief ingredient in Densmore's Corpulency Cure, while mineral water made up the bulk of Lucile Kimball's powder, along with a little soap and Epsom salt. Arsenic, used for years to stimulate the flow of digestive juices, was turned into an obesity tablet by mixing it with strychnine, caffeine, and phytolacca. Hillel Schwartz describes in Never Satisfied how Phytoline, made from phytolacca or pokeberry, a well-known emetic and purgative, was created and marketed as a fat-dissolving preparation.

In 1936, another manufactured drug, dinitrophenol, was sold as a weight-loss medicine. Dinitrophenol, a derivative of benzene, was commonly used in the synthesis of different color dyes. At low dosages it would speed up metabolism. Unfortunately, dieters quickly experienced serious side effects: rashes, loss of the sense of taste, and blindness from cataracts. Some who exceeded the recommended dosages of dinitrophenol died from hyperpyremia, a condition where the body literally burns itself up, according to Carl Malmberg in Diet and Die. Finally, the government in 1938 banned dinitrophenol. The American Medical Association's Nostrums and Quackery series, first published in 1912, detailed these and some of the other most blatant examples of the various fake obesity cures.

Early diet books were also growing in popularity, such as Lulu Hunt Peter's Diet and Health and Vance Thompson's Eat and Grow Thin, which reached its 112th printing in 1931. The early 1930s also saw the introduction of another new weight-loss product, the diet drink. One of the best-known reducing drinks was Dr. Stoll's Diet Aid, sold through beauty parlors in the 1930s. A combination of milk chocolate, starch, and an extract of roasted whole wheat and bran, users mixed it by the teaspoon into a cup of water as a diet substitute for breakfast and lunch.

Twenty years later in 1959, doctors at the Rockefeller Institute, studying metabolic changes, mixed together evaporated milk, corn oil, dextrose, and water and created another low-calorie diet drink whose balance of protein, fat, and carbohydrate closely resembled breast milk. Metrecal, a product of the Mead Johnson Company, famous for its Pablum baby food, reawakened the public's interest in diet drinks. Today Nestlé, another distributor of infant formulas, markets Metrecal under the brand name Carnation Slender.

Even at the height of the Depression, the diet industry was flourishing, soon to grow by leaps and bounds with the introduction of amphetamines in the late 1930s. First used clinically in the mid-1930s to treat narcolepsy, a rare disorder resulting in an uncontrollable tendency to sleep, amphetamines skyrocketed in use when doctors began prescribing them for appetite suppression and the treatment of depression. At the time, pharmacologists were actually looking for a synthetic substitute for the expensive ephedrine, which had been used to treat asthma.

Under the trade names Benzedrine, Methedrine, and Dexedrine, amphetamines, with their clear effect on appetite and weight loss became the new darling of the diet industry. Amphetamines stimulate the central nervous system by increasing heart rates and blood pressure while reducing fatigue. However, people who use amphetamines on a regular basis build up a tolerance to them until dieters need higher doses to achieve the same effects. Soon widespread use by dieters in the 1930s created related problems of drug dependency and addiction. As early as 1943, the American Medical Association publicly opposed the use of amphetamines for the treatment of obesity because of problems of dependence, but doctors continued to recommend them for dieters. Five years later, doctors began prescribing Dexedrine as the drug of choice for weight loss and justified it by adding a prescription for barbiturates to calm the amphetamine jitters.

With dieting now a growing national pastime, diet foods became fashionable. For example, in New York, Minneapolis, and five other cities, Stouffer's restaurants offered special low-calorie lunches, and the Pennsylvania Railroad featured a 470-calorie “Streamliner” on its dining car menus. Some 80 percent of U.S. supermarkets added dietetic departments filled with low-calorie foods whose sales totaled $25 million according to an August 10, 1953, article in Time. Postwar Americans began joining dieting groups. Take Off Pounds Sensibly (TOPS) was the first of the group programs and boasted a membership of 30,000 by the late 1950s. Overeaters Anonymous was started in 1960, Weight Watchers in 1961, and the Diet Workshop in 1965.

Calories Don't Count was the catchy title of a diet book written in 1960 by Herman Taller, a Rumanian-born physician who practiced obstetrics in Brooklyn. He told people they could eat as many protein and fatty foods as they wanted, but he recommended that dieters severely cut back on carbohydrates. His diet also prescribed six capsules a day of safflower oil. While book sales jumped to more than a million copies in less than a year, in 1962 Taller was fined $7,000 for violating the federal Food, Drug and Cosmetic Act and was sharply criticized by the U.S. Food and Drug Administration (FDA).

FDA Commissioner George Larrick, quoted in the July 13, 1962, issue of Time, said, “This best-selling book was deliberately created and used to promote these worthless safflower oil capsules for the treatment of obesity, cardiovascular diseases and other serious conditions. One of its main purposes was to promote the sale of a commercial product in which Dr. Taller had a financial interest.” Larrick went on to say that there is no easy, simple substitute for weight loss, but added that in the end calories do count.

And so today's consumers find themselves inundated with every kind of diet product and program from Dr. Atkins to the Zone. To lose unwanted pounds, desperate dieters continue to look for magic pills and easy programs from Slim Fast to Nutri/System or Jenny Craig, from herbal capsules, skin patches, or pills to liposuction. Yet, in most cases, the pounds come back once the fad diet ends. And as Americans move into a new century, the dieting public seems ready to embrace a whole new crop of schemes and fads no matter how far-fetched. Yet the real solution has always been available. Simply eat more fruits, vegetables, and whole-grain food; eat fewer junk and fast foods; and, most important, exercise. Experts recommend at least 30 minutes of vigorous activity five days a week. If you can't find 30 minutes, try two 15-minute intervals, or even three 10-minute intervals.
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DOCTORS IN THE MEDIA

Doctors have always held a position of authority in U.S. society, so the combination of celebrity and physician has created a situation where patients now trust their health to men and women they've never met. In the early days of celebrity physicians, Dr. Benjamin Spock wrote best-selling books giving advice to parents who wanted help raising their children in the 1960s. In the 1970s and 1980s, Dr. Ruth Westheimer talked about sex over the radio with millions of Americans during her popular call-in show, Sexually Speaking.

Like Dr. Ruth, other top celebrity doctors have earned their celebrity status through radio, television, books, and now the Internet. They include Dr. Deepak Chopra, Dr. Phil, Dr. Oz, Dr. Drew, Dr. Sanjay Gupta, Dr. Andrew Weil, and Dr. Kevin Pho. Two of the men on this list were launched by talk show host Oprah Winfrey. Both Dr. Phil and Dr. Oz started as frequent guests on Winfrey's daytime show.

Mehmet Oz, a cardiothoracic surgeon, first appeared on Winfrey's program in 2004, and in 2009 her production company, Harpo Productions, launched his television show, The Dr. Oz Show. He has also published over 10 books and numerous articles and was named to Time magazine's 2008 list of the 100 Most Influential People. Dr. Phil McGraw met Winfrey during a 1996 lawsuit. McGraw's company, Courtroom Sciences, works with trial lawyers to conduct mock trials, behavioral analysis, and mediation. After McGraw's company helped Winfrey win the case, he appeared as an expert on her show. He launched his own nationally syndicated talk show in 2002 and has published several books, four of which made the New York Times best-seller list.

Dr. Deepak Chopra is a speaker, writer, and follower of Ayurveda and alternative medicine. He was the founding president of the American Association of Ayurvedic Medicine, served on the National Institutes of Health Ad Hoc Panel on Alternative Medicine, and founded the Chopra Center for Well Being in California. Chopra has written over 50 books.
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Oprah Winfrey is pictured with celebrity doctors Dr. Phil McGraw and Dr. Mehmet Oz. Also pictured are Suze Orman and Nate Berkus.

(AP/Wide World Photos)

Dr. Sanjay Gupta has made a name for himself as a medical correspondent on the broadcast network CNN, where he has won numerous awards for his reporting on a range of medical and scientific topics. He is also a neurosurgeon and has written two books and was named one of the Ten Most Influential Celebrities by Forbes magazine in 2011.

Dr. Drew Pinsky launched his celebrity career following a successful radio show, Loveline. Pinsky is board certified in internal and addiction medicine and runs a private practice along with his television show, Celebrity Rehab with Dr. Drew. His show features other celebrities who are struggling with treatment for drugs and sex. He has written a book and coauthored an academic study on celebrities and narcissism, which was published in the Journal of Research in Personality.

Dr. Andrew Weil, who graduated from Harvard Medical School in the 1960s, is best known for his approach to integrative medicine and his extensive publishing on integrative medicine and health. In 1994 he founded the Arizona Center for Integrative Medicine, which trains health professions in the techniques of integrative medicine, a type of medicine that seeks to create a partnership between the patient and doctor and combines conventional Western medicine with alternative or complementary treatments such as acupuncture, biofeedback, and yoga.

Kevin Pho may be the future of celebrity doctors. He is a primary care physician who is board certified in internal medicine and a member of USA Today’s Board of Contributors. He frequently tweets and blogs about health care, drawing hundreds of visitors per day (“Blogging It,” 2004). While most celebrity doctors still practice medicine, medical experts say it's important for Americans to develop a relationship with a primary health physician, someone they can reach when real health problems arise.
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DREAM THERAPY

Dreams can be understood as inner experiences occurring during sleep in which a narrative is created from images. These experiences sometimes are kept private and sometimes are shared. Dreams also are associated with physiological indicators that occur during sleep, such as rapid eye movements and brainwave patterns similar to those found in the waking state. Some people claim not to have dreams at all, but the physiological indicators suggest that all of us dream (although some of us may not remember our dreams). Others only dimly recollect their dreams, except for an occasional one that stands out as exceptionally vivid. And the values of dreams are controversial, as some people appreciate and even diligently try to explore their dreams, while others discount them as meaningless.

Value of Dreams Dreams can be used in psychotherapy by engaging with dream content and process within a healing context. This can include dream interpretation and other ways of working with dreams. It can be performed individually (e.g., using self-analysis via keeping a dream journal), by a client working with an individual therapist, or by sharing dreams in a group setting. Throughout history and across cultures, dreams have been used in therapeutic ways. In ancient Assyria, Babylonia, and Egypt, dreams were viewed as divine messages offering advice on important topics, including healing. In ancient Greece and Rome, people would sleep in special temples in hopes of having a dream visitation by a deity with the power to diagnose and heal sickness. Ancient Greek philosophers were among the first to try to rationally understand dreams, such as Aristotle's rejection of the popular belief of his time that dreams come from deities, instead claiming they reflect states of embodiment, such as health issues.

Contemporary Western culture increasingly ascribes to rationality, emphasizing observable facts, and consequently many Westerners pay little attention to dreams, believing they have no practical value. Someone considered impractical is often disparagingly called a “dreamer.” But within the modern Western world, there still are people who value dreams, including some Western mental health professionals who use dream therapy for healing.

Psychotherapy is a broad collection of methods used to address psychological difficulties in life. These may include distress while adjusting to relationships or work, as well as dealing with specific psychological problems, such as anxiety and depression. Most psychotherapy involves a verbal dialogue between a client (or patient) and a mental health practitioner. Some psychotherapies occasionally address dreams, but there are a few specific therapeutic approaches focusing primarily or even exclusively on dreams; both fit the term dream therapy. However, there are also many mental health professionals who never work with or ever ask clients about their dreams.

Therapeutic Use of Dreams Sigmund Freud (1899/2008) introduced dream therapy to the modern West as the founder of psychoanalysis, one of the earliest forms of psychotherapy. Many of his insights were gleaned from previous traditions of dream work, such as those stemming from the biblical story of Joseph's interpreting the Egyptian pharaoh's dreams. However, Freud brought these into the modern Western rational context. Freud believed dreams both reflected wish fulfillment on the part of the dreamer as well as revealing valuable hidden (i.e., unconscious) information based on unresolved childhood conflicts, which he suggested could be uncovered through a type of nonjudgmental awareness (i.e., free association).

Freudian dream work focused on interpreting dream content brought forward through free association based on its supposed meaning related to the dreamer's early life conflicts. Through unraveling dream symbolism, Freud encouraged bringing unconscious material into awareness through dreams, allowing for clients to increase their ability to live more rationally without being overly controlled by their unconscious forces. Many psychotherapists working within the psychoanalytic tradition later modified and extended Freud's initial contributions to dream therapy, such as Carl Jung (1948/1974), whose approach emphasized interpreting the healthy, as well as the problematic, aspects of dreams. He thought that dreams represent a creative striving for wholeness and not just psychopathology.

[image: images]

Sigmund Freud devised the therapy for mental disorders known as psychoanalysis, which involves uncovering repressed psychological traumas so that the patient can confront and overcome them. Though the specifics of many of his theories no longer command the wide acceptance they once did, the general framework for psychotherapy that he created has exercised an enormous influence on the theory and practice of psychology.

(Library of Congress)

Consequently Jungian dream interpretations are usually much broader than Freudian, often amplifying dream images to examine their cultural and even spiritual implications. F. C. “Fritz” Perls (1969), working within the gestalt therapy tradition, expanded this approach further by discussing dreams as a type of inner theater in which dreamers are the playwrights, players, producers, prompters, public, and even the critics of their own dreams, which often represent disowned aspects of the dreamer. His approach to psychotherapy emphasized reenacting various aspects of the dream, asking clients to take each part of the dream as a role to be explored for its potential meaning. Pesant and Zadra (2004) provide a good review of these and many other traditions of psychotherapy that incorporate dream therapy, such as cognitive approaches in which dreams are used to identify errors in thinking and maladaptive beliefs. There are also many specific dream therapies, such as the Dream Interview Method (Delaney, 1993) in which the therapist (i.e., interviewer) assumes a naïve perspective and asks for a detailed subjective description of all aspects of the dream, and then explores how the dream could be used to achieve meaningful life changes. And some, like Eudell-Simmons and Hilsenroth (2007), have proposed ways to integrate various approaches to dream therapy.

Dream Interpretation One main concern regarding dream therapy focuses on how to interpret symbolism in dreams. Many systems propose that a specific symbol has a true meaning (e.g., assuming that a snake always represents a phallus), whereas others look more flexibly in a constructivist way (e.g., that a dream's meaning is co-constructed by clients interacting with therapists) for creating meanings useful to the client. We urge the rejection of simplistic works on dream interpretation that proclaim any symbol be treated with one meaning. A symbol is an image that has a deeper meaning, and dream symbols may have more than one meaning.

In addition to working with dreams in a general way, sometimes an unpleasant dream itself can indicate the need for psychotherapy, especially if it is a recurrent nightmare. Such dreams may or may not be related to a psychological problem, like trauma or stress, but could also be triggered by other factors, such as an undiagnosed physical illness or even medication side effects. However, posttraumatic nightmares or other problematic dreams may not disappear without professional help. It is important to consider multiple vantages before concluding that unpleasant dreams indicate a need for dream therapy. One of the functions of dreams is the downloading and working through of emotions experienced during the day. As a result, it is not surprising that many dreams are unhappy, confusing, or even terrifying.

Another intriguing area of growing interest involves lucid dreaming (i.e., a state where a person is aware of being in a dream while he or she is dreaming). It has been speculated that this unusual phenomenon might shed light on some psychoses, where people may be having waking dreams but do not know they are dreaming. In this regard, hallucinations common in psychoses might be similar to lucid dreaming. Also, from a growth perspective, lucid dreams offer an avenue for people to begin to work therapeutically with their own dreams in vivo (i.e., while they are dreaming), which is a practice found in some cultures. This is just one of many exciting frontiers of dream therapy (see Krippner & Ellis, 2009).

Although few contemporary psychotherapists use dream therapy, it is an area that remains of great interest to some. Pesant and Zadra (2004) and Hill and Rochlen (2009) reviewed the research literature on the effectiveness of various studies on dream therapy. Although the older research does not provide a clear picture of whether dream therapy may be effective, Clara Hill's cognitive-experiential method demonstrated its utility in several studies, such as providing increased client satisfaction, especially for those who were highly motivated to work with their dreams. One reason for the success of Hill's method may be its incorporation of insights gained in dream therapy into a client's daily behavior. The research data as a whole suggest that dream therapy can increase clients’ self-insights about central issues in their lives and facilitate their productive involvement in therapy, as well enriching clinicians’ understanding of their clients. Although dream therapy remains controversial, as psychologists who have worked extensively with many clients while focusing on dreams, we think exploring dreams within therapeutic contexts can be both meaningful and useful.

Harris Friedman and Stanley Krippner*

* Preparation of the Dream Therapy entry was supported by the Saybrook University Chair for the Study of Consciousness. Depression; Stress.
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DRUGS, RECREATIONAL

Recreational drugs are drugs which are often used for recreational purposes. In other terms, these drugs are described as club drugs or designer drugs, often used when teens and young adults gather at bars, nightclubs, concerts, and parties. These substances include cocaine, methamphetamine, MDMA (Ecstasy), ketamine, and gamma hydroxybutyrate (GHB). Other recreational drugs are marijuana and opiates, but these drugs have particular effects and concerns of their own and are discussed in the entries on medical marijuana and smoking.

Recreational drugs have a variety of general effects on both the brain and the body. Cocaine is a strong stimulant of the central nervous system, greatly increasing levels of dopamine (the internal, chemical brain transmitter associated with pleasure) in the brain's reward center. Methamphetamine was developed from its parent drug, amphetamine, except that at comparable doses, methamphetamine gets into the brain at much higher levels, making it a much more efficient way to affect the central nervous system and increase production of dopamine. MDMA or Ecstasy is similar to methamphetamine, with a hallucinogenic addition.

Ketamine is a short-term anesthetic, called a disassociative, which means that it impedes the brain's sensory connection to the physical body. And GHB is a legitimate, prescribed central nervous system depressant used for narcolepsy (a sleep disorder). GHB and a similar drug, Rohypnol, sedate users and have been used to commit sexual assaults (also known as date rape, drug rape, or drug-assisted assault). The use of these last drugs causes unsuspecting victims to be incapacitated, thus preventing resistance to sexual assault.

Broadly described, the control status of recreational drugs varies from drug to drug. A substance's control status is described according to the Controlled Substances Act of 1970, which serves as the foundation for the U.S. government's legal battle against drugs of abuse. While the recreational drugs mentioned here generally involve a pleasurable, euphoric effect, there are differences in the illegality of each individual drug.

Cocaine is a Schedule II drug, meaning this drug has a high potential for abuse, with severe governmental restrictions. It was historically used as a painkiller for dentistry and for surgical operations on eyes and throats. Now, however, cocaine is viewed primarily as a powerfully addictive stimulant. Methamphetamine (as well as its parent drug, amphetamine) is also a Schedule II stimulant. This means that both cocaine and methamphetamine are very likely to be abused and are legally available only through prescriptions. Ketamine is a Schedule III drug (a drug with less potential of abuse than Schedules I and II), an anesthetic causing distortion of sight and sound as well as feelings of detachment. It does require a prescription for purchase. The depressant GHB is a Schedule II drug with restrictions so severe that it requires a patient registry for legal prescriptions. The synthetic, psychoactive MDMA (Ecstasy) is a Schedule I drug, meaning it has a high potential for abuse with no known medical use for treatment in the United States.

There are several ways cocaine can be administered: snorting, injecting, and smoking. Snorting (intranasal) is the process of inhaling cocaine powder through the nostrils, where it is absorbed into the bloodstream through the nasal tissues. Injection involves intravenous use, where the drug accesses the bloodstream directly and the intensity of cocaine's effects is heightened. The final mode of ingesting cocaine is by smoking, where the cocaine vapor or smoke is inhaled into the lungs. This can be achieved through the use of either freebase or crack cocaine, both of which are solid varieties of cocaine. The effect of smoke inhalation is virtually as fast as injection and includes increased energy, reduced fatigue, mental alertness, and a euphoric state of well-being.

Other recreational drugs have several routes of administration. MDMA is almost always taken orally, in tablets. Ketamine is usually injected, although it can be snorted like cocaine. Methamphetamine is taken orally, intranasally, by needle injection, or by smoking. GHB is usually taken orally, either in liquid or powder form (in capsules or tablets).

Recreational drugs are known by a broad number of street names or slang terms. Cocaine is known as coke, C, snow, crack, candy, rock, freebase, and toot. Amphetamines are known as pep pills, bennies, uppers, and speed. Methamphetamine is known as meth, ice, crank, tweak, crystal meth, biker's coffee, stove top, trash, and go fast. GHB may be called goop, grievous bodily harm, liquid ecstasy, and liquid X. Ketamine is known as cat valium, K, special K, kit kat, vitamin K. And MDMA, in addition to Ecstasy, is called E, XTC, hug drug, lover's speed, peace, and STP.

The short-term effects of these drugs varies, usually with what begins as a beneficial or pleasurable feeling in almost all cases. However, there are distinct differences, especially in the long-term, depending on the type of drug and how it acts on the brain and the rest of the body.

For cocaine, common initial reactions are euphoria, talkativeness, increased blood pressure, and heart rate. Users can be energetic and mentally alert. Since cocaine produces such pleasurable effects and is so addictive, considerable study has been done on this drug and these effects. Cocaine acts on levels of the brain chemical (neurotransmitter) dopamine and blocks dopamine from being removed from the brain, thereby causing an excess of dopamine (or “rush”) to accumulate in the brain. Thus, euphoria is a common effect. This high can decrease the immediate need for food and sleep. However, the initial rush wears off quickly, in anywhere from just 5 minutes to up to 30 minutes. This almost always leaves users with feelings of discomfort, depression, and an increasing desire to experience the drug or feel the high again and again.

[image: images]

A drug counselor at an alternative school holds a pipe for smoking crystal methamphetamine, which some kids call a “bubble,” in Lake Elmo, Minnesota, on February 24, 2005. Methamphetamines are one of many popular recreational drugs.

(AP/Wide World Photos)

Amphetamine's effects are fairly strong, and similar to methamphetamine, but not as efficient and potent. Therefore, just the latter will be discussed here. Methamphetamine's short-term effects are an intense rush or euphoric sensation upon immediate use. The high can be effective and can last up to half a day by some reports. Repeated uses over a period of many hours can lead to a “run,” or an extended period of intoxication. High levels of dopamine are believed to accumulate in the brain during this time as the rush continues.

MDMA, or Ecstasy, produces feelings of increased energy, emotional warmth, even openness to complete strangers. These short-term effects come from the brain chemical or neurotransmitter serotonin. MDMA binds to the serotonin transporter in the brain, and increases and prolongs the signals. It also causes an excessive release of serotonin. Users’ tactile sensations increase, causing the feeling of touch to become more pleasurable. MDMA can also produce short-term feelings of confusion, depression, intense jaw clenching, and inability to concentrate.

Ketamine's effects vary depending on how much is taken, and in what way. Low-dose intoxication can cause impaired attention and memory. In the short-term, at higher doses, the results can vary from feelings of weightlessness to out-of-body feelings to near-death experiences. Some people find the loss of control over their bodies disconcerting. This drug has also been used as a date rape drug.

Another substance used for recreational purposes is amyl nitrite, an inhalant. While it has medicinal purposes, when used recreationally it expands blood vessels, which results in lowering of blood pressure. This is also considered a party drug and is common on the nightclub scene. Amyl nitrite is made available in ampules, also known as “poppers.” These are held to the nostrils for quick inhalation, and are especially sought after to enhance sexual arousal or stimulation. This general type of drug called nitrites are chemicals that cause vasodilation, and so have some legitimate health use and are still used in certain procedures today. However, some variations of these nitrites have been banned from prescription use since the 1990s. Even though they have been banned, they remain popular in their illegal or nonprescribed form among a certain segment of teens and young adults.

The short-term results of GHB can vary, even from use to use with the same person. After an initial feeling of euphoria and relaxation, other more unpleasant effects can occur. These include nausea, dizziness, drowsiness, and visual disturbances. Since GHB is a Schedule II drug and has little medical use by itself, it is often illegally manufactured. This can lead to a wide variance in purity and strength of the drug and can account for the inconsistence of effects felt by users.

The long-term effects of these recreational drugs vary widely. All of them are considered extremely liable to abuse, if not addiction, if taken with any sort of regularity. The American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders defines substance abuse using the following criteria. The abuse has one or more maladaptive patterns of use, resulting in clinically significant impairment or distress. This includes (1) recurrent failure to fulfill major role obligations; (2) recurrent use in physically hazardous situations; (3) recurrent substance-related legal problems; and (4) continued use despite persistent or recurrent social or interpersonal problems due to use.

Long-term cocaine use is likely to increase and lead to abuse. It is a powerfully, highly addictive drug. With repeated exposure of the brain to cocaine, the brain begins to adapt. The internal pleasure receptors or the reward pathway of the brain, where dopamine occurs, become less and less sensitive. Thus, tolerance can develop. Repeated users report that they seek the pleasure of their initial high but fail to find it. So they are driven to repeat the experience over and over, sometimes with greater and greater amounts of the drug, chasing that initial high. Users can also take the drug in binges, using repeatedly and at increasingly higher doses. This can lead to feelings of increased irritability, restlessness, panic attacks, intense desire for isolation, and paranoia.

Cocaine also has a number of long-term effects on the physical body. It increases body temperature, heart rate. and blood pressure. Since cocaine often decreases appetite, habitual users can become malnourished. If users snort over an extended time, they can lose the sense of smell, have nosebleeds, difficulty in swallowing, and a chronic runny nose. Injecting cocaine over a period of time and at higher and higher levels can increase the possibility of contracting HIV/AIDS and other blood-borne diseases. Users can also develop severe allergic reactions.

If cocaine use increases over an extended period of time, the usage can cause the abuser to have an erratic heartbeat as well as a loss of concentration and coordination. Extended abuse can even lead to psychosis, which involves losing touch with reality and having auditory and visual hallucinations. Even after withdrawal symptoms have disappeared and after extended periods of abstinence, sudden cravings for cocaine may surface many months, even years, after last reported use.

Long-term use of methamphetamine can lead to violent behavior, anxiety, confusion, and insomnia. Abusers can become psychotic, as well. Paranoia sometimes leads to homicidal as well as suicidal thoughts. In addition, research has shown that prolonged exposure to even low levels of meth can lead to significant damage done to the dopamine-producing cells in the brain, as well as to nerve cells that contain serotonin.

MDMA or Ecstasy can have many of the same physical effects as cocaine, but since a large number of the drug users in the documented studies reported using other substances at the same time, there are a variety of opinions on the exact long-term effects of MDMA. Those long-term effects include confusion, depression, sleep difficulties, and intense anxiety. Any of these problems can occur at any time after taking the drug, from as quickly as immediately after ingestion to weeks or even months after taking the drug. There is some documentation that MDMA includes similar effects of a stimulant, which are increases in heart rate and blood pressure, but these findings are still not conclusive.

Ketamine has not been widely studied on its own. However, ketamine has been noted as often being used with MDMA. What little is known about ketamine is that there are reports of LSD-type flashbacks and a deterioration of short-term memory as well as potentially fatal respiratory problems. GHB is another drug often used in combination with other drugs, often in the club or party atmosphere, earning it the designation of a recreational drug. This type of use does not aid research on GHB alone. Other than physical and psychological dependence and occasional insomnia, anxiety, and trembling, which may or may not occur anywhere from 3 to 12 days after stopping the drugs, researchers have not been able to conclusively discover much about the drug's long-term effects.

Recreational drugs have a variety of trafficking trends. Different drugs are more popular with individual subpopulations. For example, MDMA was initially favored by white teens and young adults for recreational purposes (at raves and nightclubs). However, use of this drug has recently spread over the general population, affecting a wider range of ethnicities. GHB and ketamine and the lesser known benzodiazepine Rohypnol are often taken in combination with other drugs. The yearly Monitoring the Future survey shows the use of these drugs to be consistently low among high school age youth over approximately the past 10 years.

One particular subpopulation where these drugs are used is in environments—often clubs, but not always—where men have sex with men. Some report using these recreational drugs as part of a multidrug experience that may also include marijuana, sildenafil citrate (Viagra), and other legal and illegal substances.

Cocaine remains sadly popular in both urban and rural areas, with the notable exception of crack cocaine use. Crack use has decreased slightly in the adolescent and young adult age groups in both urban and rural areas, according to the 2008 National Survey on Drug Use and Health.

The use of recreational drugs is easily detected by blood or urine analysis, with the exception of GHB, which is not usually included in a toxicity screen. However, other drugs are not as quickly diagnosed by a visual examination, for example in an emergency room visit. This is often because certain drugs taken at the same time cause other, more serious clinical situations.

In the case of recreational drugs taken one after the other, a “cocktail” effect can occur. In certain clubs, there are reports of the existence of an area or room where people who are unwell can be assessed, and discreet inquiry made as to the kinds of drugs they may have ingested. However, there is very little published data concerning the possible existence of these areas or rooms.

The different scheduling (see the Controlled Substances Act of 1970 for further information) of these various controlled substances causes a number of legal consequences for possessing and selling these drugs. These vary from misdemeanors to felonies with mandatory jail time. The use of drug courts (intensive, community-based judicial and case management programs) has been shown to be effective in dealing with many drug cases. Much of the drug and criminal justice research done in this area has shown that adaptive interventions, such as drug court supervision, enhance recovery success rates.

Inpatient drug and alcohol detoxification units have gained some familiarity with the more exotic illegal substances. Many urban hospital emergency departments have dealt with them as well. This kind of critical care treatment is needed primarily for medical stabilization. The better option would be to provide an abuser who wanted to stop drug use with knowledgeable medical and clinical care beyond their initial treatment.

Cognitive-behavioral intervention, coupled with changing the abuser's thinking, expectations, and behavior about their drug use is considered an effective treatment. Support groups (such as Narcotics Anonymous, Cocaine Anonymous, and Alcoholics Anonymous) have also been effective in the long term for many drug users. These groups also provide excellent sources of camaraderie and support for the abusing person who is willing to stop his or her drug use.

Elizabeth Jones
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EATING DISORDERS

Eating disorders encompass a range of disturbances related to food consumption. The American Psychiatric Association, in the fourth edition of its Diagnostic and Statistical Manual of Mental Disorders (DSM), states that the two most serious eating disorders are anorexia nervosa and bulimia nervosa. In the former, the patient refuses to maintain normal weight; in the latter, he or she binges on food and controls weight gain with fasting, excessive exercise, or purging by self-induced vomiting, the use of laxatives and diuretics, or taking enemas. Both types of eating disorders are extremely serious, and anorexia, particularly, can quickly become life-threatening.

According to the National Institute of Mental Health (NIMH), over the course of a lifetime, up to 6 percent of the adult population in the United States will develop anorexia nervosa, up to 1 percent will have bulimia nervosa, and another 2.8 percent will suffer from binge eating disorder. According to figures released by the National Association of Anorexia Nervosa and Associated Eating Disorders, an estimated 6 percent of those with anorexia die each year as a result of their illness, making it one of the top psychiatric illnesses that lead to death.

Characteristics Anorexia is characterized by a resistance to maintaining a healthy body weight, an intense fear of gaining weight, and other extreme behaviors that result in severe weight loss. People with anorexia see themselves as overweight even when they are dangerously thin. Bulimia generally is characterized by recurrent episodes of binge eating, followed by self-induced purging behaviors. People with bulimia often have normal weight, but, like those with anorexia, they are intensely dissatisfied with the appearance of their bodies. Eating disorders involve multiple biological, behavioral, and social factors that are not well understood.

A study funded by NIMH reported in August 2006 that Internet-based intervention programs may help some college-age, high-risk women avoid developing an eating disorder. Although it cannot be assumed that all people at risk would benefit from such online approaches to prevention, the programs may serve as valuable screening tools to help susceptible individuals seek treatment before the disease has progressed (NIMH, 2006).

A third manifestation of eating disorders is known as a bingeing and purging disorder. Unlike bulimics, the individuals eat normally, but still feel compelled to purge even though they maintain near-normal weight. Comprising a fourth type of eating disorder are food addictions (overeating addictions), which can often lead to obesity; a compulsive desire to gorge on sweets is a common example. Although obesity is considered by some to be an eating disorder because it involves an unhealthy relationship with food, it is not specifically characterized as such in the DSM; however, the manual discusses obesity within the context of a mental health disorder if there are psychological factors contributing to its cause.

The complexity of eating disorders makes many difficult to treat. Like other compulsive behaviors, proper diagnosis is critical, and the earlier a diagnosis is made, the better; but this is often complicated by the fact that shame and a distorted sense of body image—known as body dysmorphic disorder—deter patients from asking for help. This delays treatment until after the illness has become life-threatening, making therapeutic interventions more difficult. Treatment for an eating disorder can be costly, and insurance policies do not cover many of the costs of care. A Senate bill proposed in 2010 by Senator Daylin Leach would require insurance companies to provide coverage for residential care in the treatment of eating disorders. That bill is an example of the growing support for insurance coverage for those with eating disorders being proposed by legislators such as Leach as well as physicians and mental health professionals.

Long associated with a low self-esteem, eating disorders stem from a complex mix of biological, environmental, and genetic causes. Although males are not exempt, the condition disproportionately affects females. At some time in their lives, anywhere from 5 to 10 percent of girls and women suffer from eating disorders that usually appear during adolescence or early adulthood. The disease is frequently accompanied by anxiety or depression, and, in many cases, it is likely that each disorder reinforces or exacerbates the symptoms of the others.

Prevalence among Males Although eating disorders primarily affect girls and women, boys and men are also vulnerable. One in four preadolescent cases of anorexia occurs in boys, and binge-eating disorder affects females and males about equally. Like females who have eating disorders, males with the illness have a warped sense of body image and often have muscle dysmorphia, a type of disorder that is characterized by an extreme concern with becoming more muscular. Some boys with the disorder want to lose weight, while others want to gain weight or bulk up.

Boys who think they are too small are at a greater risk for using steroids or other dangerous drugs to increase muscle mass. Boys with eating disorders exhibit the same types of emotional, physical, and behavioral signs and symptoms as girls, but, for a variety of reasons—including that the disease is often considered a female disorder—boys are less likely to be diagnosed (NIMH, 2011).

Eating disorders do not necessarily meet all the same diagnostic criteria. While bulimia is frequently regarded as an impulse control disorder, some aspects of anorexia nervosa meet the DSM definitions for major depressive disorder, social phobia, and obsessive-compulsive disorder. Nevertheless, researchers are intrigued that in people with eating disorders and in those addicted either to substances or to compulsive behaviors, key neurological activity in specific regions of the brain is so similar. This may help explain why eating disorders are often accompanied by a history of substance abuse. The progressive nature of eating disorders mirrors that of substance abuse; like drug addiction or an addiction to pathological gambling, the behavior continues in spite of negative consequences, and the individual experiences intense craving to repeat the behavior despite periods of abstinence.

These findings have tempered the prevailing wisdom of prior decades, which held that eating disorders arose out of psychological and family influences, particularly a history of abuse, repression of emotional expression, parental neglect or hostility, and a somewhat obsessive need to control one's environment. Nevertheless, despite the undeniable influence of biological factors, a cultural emphasis on thinness increases the possibility that a psychologically vulnerable adolescent girl or young woman will develop an eating disorder. One study reported in 2008 that girls who ate meals at the table with their families five or more times per week were significantly less likely to develop eating disorders than their peers. Although the same result was not shown for boys, the study authors suggest that teenage girls might be much more heavily influenced by quality time spent with families, especially in terms of developing a healthy relationship with food and in associating good eating habits with positive family interaction.

Treatment varies depending on the characteristics of the individual eating disorder and is best developed around a combined approach of cognitive-behavioral therapy and medications to address contributory neurochemical imbalances; pharmaceutical approaches are particularly helpful if used early in treatment before the patient has learned new coping strategies in therapy. In some instances, family therapy is advisable to address relationship issues and interpersonal dysfunction, especially in situations in which adolescent patients are still living at home. In severe cases, hospitalization may be necessary, both to institute nutritional therapy and because eating disorders of long standing can result in serious damage to the liver and pancreas and cause heart arrhythmias and mental impairments. Death from starvation is possible.

Prevalence of Eating Disorders Previously, eating disorders were most often seen in adolescents or young adults, but reports early in 2008 indicated that they are being diagnosed in people in their 30s and 40s as well. Women and girls are more likely to develop an eating disorder than men and boys. Males seem to account for an estimated 5 to 25 percent of patients with anorexia or bulimia, although many reports suggest they suffer the same number of binge-eating disorders as women. Eating disorders frequently co-exist with other psychiatric illnesses such as depression, substance abuse, or anxiety disorders. People with eating disorders also can suffer from numerous organic problems, such as heart disease or kidney failure, which could be fatal. Results from a large-scale national survey suggest that binge-eating disorder is more prevalent than both anorexia nervosa and bulimia nervosa (NIMH, 2007, 2011).

FAQs about Eating Disorders The National Institute of Mental Health has published a list of frequently asked questions about eating disorders from which the following questions are adapted:

 

1.  What are eating disorders?

Eating disorders are often long-term illnesses that may require long-term treatment. They frequently occur with other mental disorders such as depression, substance abuse, and anxiety disorders. The earlier these disorders are diagnosed and treated, the better the chances are for full recovery.

2.  Who has eating disorders?

Research shows that more than 90 percent of those who have eating disorders are women between the ages of 12 and 25. However, increasing numbers of older women and men have them, and hundreds of thousands of boys are affected as well.

3.  What are the symptoms of eating disorders?

•  Anorexia nervosa: People who have anorexia develop unusual eating habits such as avoiding food and meals, picking out a few foods and eating them in small amounts, weighing their food, and counting the calories of everything they eat. They may exercise excessively. A refusal to maintain normal weight is a key feature of anorexia.

•  Bulimia nervosa: People who have bulimia eat an excessive amount of food in a single episode and almost immediately make themselves vomit or use laxatives or diuretics (water pills) to get rid of the food in their bodies. This behavior often is referred to as the binge-purge cycle. Like people with anorexia, people with bulimia have an intense fear of gaining any excess weight but generally maintain near-normal weight levels.

•  Binge-eating disorder: People with this recently recognized disorder have frequent episodes of compulsive overeating, but unlike those with bulimia, they do not purge their bodies of food. During these food binges, they often eat alone and very quickly, regardless of whether they feel hungry or full. They often feel shame or guilt over their actions. Unlike anorexia and bulimia, binge-eating disorder occurs almost as often in men as in women.

4.  What medical problems can arise as a result of eating disorders?

•  Anorexia nervosa: Anorexia can slow the heart rate and lower blood pressure, increasing the chance of heart failure. Those who use drugs to stimulate vomiting, bowel movements, or urination are also at high risk for heart failure. Starvation can also result in heart failure and damage the brain. Anorexia may also cause hair and nails to grow brittle. Skin may dry out, become yellow, and develop a covering of soft hair called lanugo. Mild anemia, swollen joints, reduced muscle mass, and light-headedness also commonly occur. Severe cases of anorexia can lead to brittle bones that break easily as a result of calcium loss.

•  Bulimia nervosa: The acid in vomit can wear down the outer layer of the teeth, inflame and damage the esophagus, and enlarge the glands near the cheeks. Damage to the stomach can also occur from frequent vomiting. Irregular heartbeats, heart failure, and death may result from chemical imbalances and the loss of important minerals such as potassium. Peptic ulcers, inflammation of the pancreas, and long-term constipation are also consequences of bulimia.

•  Binge-eating disorder: Binge-eating disorder can cause high blood pressure and high cholesterol levels. Other effects of binge-eating disorder include fatigue, joint pain, Type 2 diabetes, gallbladder disease, and heart disease.

5.  What is required for a formal diagnosis of an eating disorder?

•  Anorexia nervosa: Weighs at least 15 percent below what is considered normal for others of the same height and age; misses at least three consecutive menstrual cycles (if a female of childbearing age); has an intense fear of gaining weight; refuses to maintain the minimal normal body weight; and believes he or she is overweight though in reality is dangerously thin.

•  Bulimia nervosa: At least two binge-purge cycles per week, on average, for at least three months; lacks control over eating behavior; and seems obsessed with body shape and weight.

•  Binge-eating disorder: At least two binge-eating episodes per week, on average, for six months; lacks control over eating behavior.

6.  How are eating disorders treated?

•  Anorexia nervosa: The first goal for the treatment of anorexia is to restore a healthy weight. This may require hospitalization. Once a person's physical condition is stable, treatment usually involves individual psychotherapy and family therapy during which parents help their child learn to eat again and maintain healthy eating habits on his or her own. Behavioral therapy also has been effective for helping a person return to healthy eating habits. Supportive group therapy may follow, and self-help groups within communities may provide ongoing support.

•  Bulimia nervosa: Unless malnutrition is severe, any substance abuse problems that may be present at the time the eating disorder is diagnosed are usually treated first. The next goal of treatment is to reduce or eliminate the person's binge-eating and purging behavior. Behavioral therapy has proven effective in achieving this goal. Psychotherapy can help prevent the eating disorder from recurring and address issues that led to the disorder. Studies have also found that antidepressants may help. As with anorexia, family therapy is also recommended.

•  Binge-eating disorder: The goals and strategies for treating binge-eating disorder are similar to those for bulimia.

 

Kathryn H. Hollen
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E. COLI INFECTION

E. coli infection is caused by a strain of Escherichia coli bacteria. Although most strains of E. coli are not dangerous and normally live in the lower intestines of humans and animals, this particular strain—described by the alphanumeric combination O15:H7—produces chemicals that can cause serious illness in humans. E. coli infections primarily result from eating undercooked ground beef, although the bacteria can also spread through other methods. About 73,000 cases of infection occur in the United States on an annual basis. Of these cases, less than 0.1 percent ends in death.

E. coli is not just a problem for Americans, as evidenced by the May 2011 outbreak in Germany that eventually killed 50 people and left over 4,300 people ill in some 15 European countries. Health officials in Europe finally signaled the end to that outbreak in July 2011. Initially the source of contamination was unclear, and many Europeans were frightened of eating fresh vegetables after experts recommended they avoid salads. The source was eventually identified as Egyptian fenugreek seeds, although Spanish cucumbers were blamed early in the investigation. Many of the fenugreek seeds were used to produce sprouts.

The European Commission announced in July 2011 a compensation package for fruit and vegetable producers from member states if those individuals suffered heavy revenue losses over the summer. The European Union also banned additional imports of the seeds from Egypt for several additional months. The outbreak illustrated the reach of global markets since the seeds were imported by only one distributor in Germany but were eventually sold to 54 different companies in Germany and some 16 companies in almost a dozen other European countries (“Seeds Linked to E. coli Outbreak,” 2011).

French officials confirmed later in the summer that the E. coli strain that sickened people in Germany was genetically similar to the one that caused illness in the Bordeaux region of France in June.

For years undercooked ground beef was considered the main source of E. coli infection. Other sources of infection now include raw milk, unpasteurized juice, eggs, vegetables and fruits, or drinking or swimming in water contaminated by waste. Although meat is often contaminated during slaughter and processing, consumers can prevent E. coli infection by thoroughly cooking ground beef. Individuals can also prevent the spread of E. coli in the kitchen by washing their hands and properly handling uncooked foods. They can also wash fruits and vegetables before they slice them, and consumers should be very careful not to use the same utensils or cutting boards for raw meat and fresh fruits or vegetables.

The main symptoms of E. coli infection include stomach cramps and bloody diarrhea, although some cases of infection present no symptoms at all. While symptoms of infection usually disappear in 5 to 10 days without treatment, young children and the elderly are more susceptible to complications from the infection, which include a serious condition called hemolytic uremic syndrome. This condition, which occurs in 2 to 7 percent of people infected with E. coli, destroys red blood cells and leads to kidney failure. Some individuals with hemolytic uremic syndrome may suffer a lifetime of complications and require continual kidney dialysis.

In 1993, four children died and hundreds of others became sick from E. coli after eating undercooked hamburgers served at the Jack in the Box fast-food chain. Consequently, Jack in the Box developed food handling regulations of the highest standard, which other fast food franchises have adopted to ensure the safety of their food. Federal agencies currently face the challenge of developing preventive measures at farms and slaughterhouses to reduce the contamination of meat. In addition, officials continue to promote the use of irradiation, which increases the safety of meat by killing harmful organisms.
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EDIBLE SCHOOLYARD PROJECT

The Edible Schoolyard is a nutrition and garden project that originated in Berkeley, California. The program has several affiliates across the country in states from California to New York and North Carolina. Started by chef Alice Waters, the idea was to create an organic garden that could then be integrated into a school's curriculum and lunch program. This would provide students an opportunity to grow, prepare, serve, and eat their own food, an experience that Waters believes will encourage children's awareness of and appreciation for fresh food and ultimately for the environment.

The program began in 1995 at Martin Luther King Jr. Middle School in Berkeley, California, after Waters and the school administration met to discuss that school's lunch problems. Budget cuts had closed the cafeteria, and students were eating fast food from Styrofoam containers, sitting on the school blacktop. With donations from the community and from fundraising, the school was able create a one-acre garden. The first crop was a simple cover crop, but today the acre contains vegetables, fruits, herbs, and flowers.

[image: images]

California first lady Maria Shriver, right, is given a tour of the Edible Schoolyard project by Katrina Heron, center, director of the Chez Panisse Foundation, at a middle school in Berkeley, California, on April 20, 2004.

(AP/Wide World Photos)

At first students participated in the garden once a month, but now each student at King Middle School attends up to 30 sessions in the kitchen and garden classrooms depending on their grade level. The King school is now a model for other Edible Schoolyard programs, with math classes measuring garden beds, science classes studying soil erosion and drainage, and history classes studying the use of corn among world cultures.

The idea of the Edible Schoolyard project is more than the introduction of fruits and vegetables into the school lunch menu. According the program website, each project incorporates lessons about botany and history of foods, of showing rather than telling students about the health consequences of their eating habits and engaging them in an interactive education that brings with it a new understanding of food, health, and the environment. Supporters of the program compare the need for nutrition education in schools to the addition of physical education classes into public schools by President John Kennedy, who felt that U.S. schoolchildren needed to be more physically active and fit.

While few argue against introducing children to the pleasure of growing, harvesting, and eating fresh vegetables, critics of the program feel its integration into the entire school curriculum keeps students from having the time for core subjects such as math and reading.

The Chez Panisse Foundation was developed in 1995 to assist in creating funding for Edible Schoolyard programs and has assisted in establishing affiliate programs in Greensboro, North Carolina; Los Angeles; New Orleans; Brooklyn, New York; and San Francisco. The foundation also provides technical assistance to the affiliates while they work to introduce local, state, and national policy recommendations. For example, the foundation provided a three-year grant to the Berkeley Unified School District to overhaul its public school lunch program. The Berkeley school district serves every student a free breakfast and began cooking its meals from scratch using local fruits and vegetables rather than the frozen or canned commodity food from the federal government.

In 2010 actor Jake Gyllenhaal joined the Chez Panisse Foundation as the newly appointed ambassador for the Edible Schoolyard program. Gyllenhaal will work to raise awareness for the program and to encourage other school districts to adopt the Edible Education model for their students. Gyllenhaal visited the Edible Schoolyard site in Brooklyn in fall 2010 and planted the first tree with students at school PS 216.
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ENVIRONMENTAL HEALTH

“There was once a town in the heart of America where all life seemed to live in harmony with its surroundings,” reads the first line in Silent Spring (Carson, 1962). The book, written by nature author and biologist Rachel Carson in the early 1960s, focused a spotlight on environmental poisoning and its link to emerging health issues. That beginning sentence refers to an anonymous U.S. town where the effects of the pesticide DDT “silenced all life, from fruit, fish, and birds to human children” (Carson, 1962). Carson's work was a catalyst in raising public awareness of how the environment influences and changes human health and wellness.

Now half a century later, incidences of cancer, asthma, autism, and allergies continue to rise and in many cases are blamed on exposure to the growing list of toxins in our daily lives. Consider the medical waste in municipal water, or baby bottles that leach chemicals into the milk, bleach in cotton bedding and electromagnetic frequencies from a host of electronic devices. Are they improving our lives or making us sick?

In microbiology, a toxin is a poisonous substance produced by living organisms or cells. A biotoxin, such as a snake's predatory venom or a bee's defensive stinger, relates to a toxin's biological source. According to the Society of Toxicology, toxicity is the biological effect of a substance; in this context, the words toxicity and hazard are used interchangeably. Toxicology is the study of the adverse effects of chemical, physical, or biological agents on people, animals, and the environment.

Environmental toxins vary by nature, type, and impact with each inherently presenting a threat to the health of the environment and humankind. The list of hazardous environmental toxins seems endless. Sources range from plastics, chemicals, gases, drugs, industrial and human waste, food, electromagnetic fields, radioactive materials, noise, climate warming, pollution, and emissions to bacteria, viruses, germs, and infectious agents.

In addressing the impact of environmental toxins, different organizations and groups describe environmental health in different terms. One of the most widely accepted definitions comes from the World Health Organization (WHO). According to the WHO, environmental health is made up of external human variables—from physical and chemical to biological—and their related aspects, which impact a person's life. In this definition, the WHO includes targeted disease prevention, the creation of health-supportive environments, and the evaluation and control of environmental factors that can potentially affect health.

The link between personal lifestyle choices such as smoking, overeating, and too much alcohol and adverse health effects is well established. Health care providers can confidently advise individuals on how these bad habits are putting them at risk for serious ailments. However, identifying an individual's risk of exposure to environmental hazards is more challenging. People come in contact every day with various forms of physical energy, natural or manmade chemical substances, and living matter, leaving a wide range of mediums such as air and water as potential hazards. Human health is a complicated issue that can be altered by many things, including choice, perception, and genetics.

Chemicals and other environmental sources may be triggers that cue genes to act in an unhealthy manner. Environmental toxins in combination with a genetic predisposition is but one of many theories in the search to unravel the mysteries behind certain neurological diseases, autoimmune disorders, endocrine problems, and pediatric cancers.

A team of Washington State University (WSU) scientists discovered that exposure to an environmental toxin during embryonic development can cause an animal, along with most of its descendents, to develop adult-onset illnesses such as cancer and kidney disease. Investigators exposed pregnant rats to a fungicide commonly used in grape vineyards during the period that the sex of the animals’ offspring was being determined. At that development stage, the genes of the male embryo's sex cells (future sperm) are highly vulnerable to reprogramming (Washington State University, 2007).

The WSU research highlights the potential long-term health hazards of environmental toxins on health. It represents an epigenetics study of gene expression. Epigenetics involves changes to genes that don't affect the underlying DNA sequence (each person's genetic roadmap) but do affect how genes eventually express themselves. These changes can be transmitted from one generation to the next. Environmental epigenetics concentrates on how toxins, lifestyle choices (e.g., diet, smoking), and other factors activate the chemical switches that regulate gene expression.

Environmentally based health hazards are a particular challenge in at-risk populations such as the disabled, the poor, children, the unemployed, the underserved, and those already in a diminished health state. Poor environmental quality takes its heaviest toll on such individuals. Environmental health policy must address, control, and ease the societal and environmental factors that can increase exposure to toxins and disease for these disparate groups.


Environmental Toxins

Five everyday chemicals have been linked to serious ailments, including behavioral issues, cancer, and sexual problems. They are BPA, polybrominated diphenyl ethers or PBDEs, phthalates, PFOA, and formaldehyde.

 

BPA—Bisphenol A—is a type of lightweight, clear, almost unbreakable, heat-resistant plastic used in nearly every industry in the manufacture of plastic water bottles, baby bottles, reusable food containers, jar lids, dental sealants, and electrical and electronic equipment. The Environmental Protection Agency has placed BPA on a concern list.

PBDEs—Polybrominated diphenyl ethers—are chemicals used to make flame retardant materials. They accumulate in human fatty tissue and in the environment. Evidence shows that PBDEs cause liver toxicity, thyroid toxicity, and neurodevelopmental toxicity. They are found in furniture foam, plastic TV cabinets, consumer electronics, coatings for draperies and upholstery, as well as in plastics for personal computers and small appliances.

Phthalates are found in packaging materials used in the production of foods and beverages. Associated problems include reproductive difficulties and an increased risk of cancer and liver disease. Phthalates are most commonly ingested through drinking water discharge from rubber and chemical factories.

PFOA—perfluoroocatonic acid—is a synthetic chemical not currently regulated under federal environmental laws that is used in the manufacture of nonstick cookware and all-weather clothing. Studies indicate that PFOA can cause developmental health effects in laboratory animals. PFOA is used by companies such as DuPont, which has agreed to eliminate PFOA emissions and products by 2015.

Formaldehyde is widely used in many consumer products, including permanent press clothing, draperies, and in pressed wood building materials. It has been shown to cause cancer in animals; asthma attacks in people; eye, nose, and throat irritation; and skin rash. In 2010 the EPA posted a formaldehyde review with comments for the public on its website.



On the other hand, nuclear accidents such as those that occurred at power plants in Three Mile Island, Pennsylvania, in the United States; Chernobyl in the Ukraine; and Fukushima in Japan present a health hazard for entire populations. Population health threats are difficult to relate to the individual scale; what may cause asthma, cancer, or infertility in one person may not in another. Epidemiologists—scientists who follow disease footprints within populations—develop long-term data by measuring the incidence of disease occurrence and associating it with different characteristics of populations and environments. At best, health care providers can use this information to caution individuals about population-based health problems.

Public-sector agencies deal with larger considerations and view environmental health in the context of preventing or controlling disease, injury, and disability related to the interactions between people and their environment. Maintaining and sustaining a healthy environment is vital to increasing quality of life and years of healthy life. A 2006 WHO report on the estimate of the environmental burden of disease noted that worldwide approximately 25 percent of all deaths and the total disease burden can be attributed to divergent, far-reaching environmental factors (Pruss-Ustun & Corvalan, 2006). These factors include exposure to hazardous substances in the air, water, soil, and food; natural and technological disasters; physical hazards; nutritional deficiencies; and the human-made or “built” environment.

In an effort to improve the environment, the U.S. Department of Health and Human Services Healthy People 2020 initiative pinpoints six theme-based environmental health objectives. Each of the following themes centers on an area of environmental health with a need for improvement:

 

1.  Outdoor air quality: Cancer, premature death, and long-term damage to respiratory and cardiovascular systems are associated with bad air quality. Unhealthy air emissions have been reduced, yet a 2010 U.S. Environmental Protection Agency report states that in 2008 nearly 127 million people lived in U.S. counties that exceeded national air quality standards.

2.  Surface and ground water: Surface and ground water quality relates to drinking water and recreational water. Mild to severe illness can develop from infectious agents or chemical contamination.

3.  Toxic Substances and hazardous wastes: Ongoing research is being developed for a better understanding of how exposure to toxic substances and hazardous wastes affects human health.

4.  Homes and communities: People spend the majority of their time at home, work, or school and may be exposed to indoor air pollution, inadequate heating and ventilation, structural problems, electrical and fire hazards, and lead-based paint.

5.  Infrastructure and surveillance: A collaborative approach using personnel, surveillance systems, and education to investigate and respond to disease, monitoring for hazards, and educating the public is necessary to prevent exposure to environmental hazards.

6.  Global environmental health: A reduction in the incidence of disease can be achieved by improving water quality and sanitation and increasing access to adequate water and sanitation facilities.

 

Public health remains a number-one priority in developed countries, including the United States. To improve the health of its citizens, the U.S. Public Health Service Commissioned Corps began more than 200 years ago. Public health experts and medical practitioners can set forth guidelines for good health practices, legislators can establish laws and regulations to reinforce community health standards, and epidemiologists can set up large population health studies; still, individual behavior may have the most impact on disease prevention and how healthy the environment is.

A person's home may contain an abundance of potential environmental toxins. Chemicals, additives, preservatives, and synthetic materials are everywhere. Many have known health hazards for humans or have demonstrated adverse effects in animal models and can be found in common household products. A special 2010 Earth Day edition of Time magazine on the environment lists the federal government's top 10 household toxins (Park, 2010). They are:

 

1.  Bisphenol A (BPA): a chemical used in the production of plastics

2.  Oxybenzone: a chemical used to make cosmetics

3.  Fluoride: one form of the element fluorine used in tap water

4.  Parabens: artificial preservatives used in shaving and hair products

5.  Phthalates: chemicals used to make plastic resilient and flexible

6.  Butylated hydroxyanisole (BHA): an additive used for preserving fats and oils

7.  Perfluorooctanoic acid (PFOA): a material used in Teflon nonstick coatings

8.  Perchlorate: a material used in Teflon nonstick coatings

9.  Decabromodiphenyl ether (DECA): a flame retardant substance

10.  Asbestos: a natural fibrous mineral used in insulation

 

While federal public agencies review and monitor the impact of these items, government regulations and warnings vary by substance, so it remains important for consumers to be vigilant and informed about the products they use, especially in light of the fact that a lack of quality control in human-made product manufacture can cause environmental hazards. The case of imported drywall is an important example. Residents from more than 40 states, the District of Columbia, American Samoa, and Puerto Rico fear their poor health symptoms and the corrosion of certain metal components in their homes are related to the presence of drywall produced in China. The U.S. Consumer Product Safety Commission (CPSC) has received nearly 4,000 complaints regarding the defective imported drywall.

CPSC experts report that the product was installed in homes built or remodeled from 2001 to 2009. State health departments and the CPSC advise these homeowners to watch for indications of corrosion, including if the home's copper pipes, plumbing fixtures, or uninsulated electrical wires at light switches or receptacles have corroded; if the air conditioner evaporator coils failed early; or if the house has an odor that smells like rotten eggs, matches, or fireworks. When determining whether the drywall is defective, experts suggest that homeowners check the back side of the drywall. Some drywall from China is stamped with “Made in China.” If any corrosion or odor problems are observed, this may indicate that there is defective drywall in the house.

Indoor air tests conducted by the CPSC identified reactive sulfur gases—including hydrogen sulfide and carbonyl sulfide along with emissions of sulfur dioxide—from the drywall. Gas levels are higher in houses containing the imported drywall than those that do not.

The CPSC is coordinating with other federal agencies to address the imported drywall hazard. Consumer groups and builder associations are working with the government and in the courts to find a solution. Extensive investigation into the potential scope of the defective drywall problem and detailed documentation of the drywall's origin is ongoing.

Another environmental health concern related to everyday exposure to toxins is the question of electromagnetic fields. “Danger: mobile phones can ‘cook’ your brain” screams a news article headline in reference to the alleged danger of consumer cell phone use. Variances in voltage create electric fields; and the higher the voltage, the stronger the resulting field. As electrical current flows, magnetic fields develop; and the stronger the currents, the stronger the field. Static electric fields can exist as charges or voltage differences on the surface of objects.

There are both natural and human-made electromagnetic field sources. Electric charges develop in the atmosphere during thunderstorms, and the Earth's own magnetic field creates a north-south compass needle that birds and fish use for navigation. Increasing demand for electricity, technological advances, and social behavior changes have contributed to the development of additional artificial electromagnetic field sources. People everywhere are exposed to a complicated web of electric and magnetic fields through telecommunications, broadcasting, appliances, and electricity generation and transmission.

To provide protection against the environmental impact from electromagnetic fields, the WHO, in conjunction with the International Commission on Non-Ionizing Radiation Protection and the Institute of Electrical and Electronic Engineers, has developed international exposure guidelines. The WHO also recommends that national authorities adopt international standards to protect residents against adverse levels of electromagnetic fields and establish guidelines restricting access to places where there may be excessive exposure limits.

Responses to stimuli or environmental changes that can be measured in a person are called biological effects and are not usually going to have an adverse effect on individual health. Biological effects occur in a person during routine activities such as playing the piano or riding a bicycle. The human body is naturally able to cope with diverse environmental influences. However, the body does not have the capacity to adjust to all biological effects. Permanent changes that stress the human system over an extended time may represent a health hazard. On the other hand, with an adverse health effect, there is a distinct health problem in an environmentally exposed individual, while a biological effect may or may not have an adverse health effect or hazard. Research continues to determine the identity and impact of this growing list of health hazards.

Contemporary toxicologists adhere to a general standard that originated with 16th-century Swiss physician Theophrastus Philippus Aureolus Bombastus von Hohenheim, the so-called father of toxicology. He was an early pioneer in using chemicals in medicine and believed that “the dose makes the poison.” He taught that toxic substances were safe for humans when the amount was below a specific level.

Modern biomonitoring methods allow scientists to detect exposure traces in humans as minute as one part per trillion. These methods are changing the way industries, governments, and medical communities regard human exposure to environmental toxins. The human organ system is comprised of cells and tissue preprogrammed for specific functions. If there is exposure to a hazardous substance, the organ that the substance affects at the lowest dose is referred to as the target organ.

Every person reacts differently when exposed to environmental toxins. Certain groups of people may be more environmentally sensitive, have a predisposition due to their genetic profile, or work in a job that necessitates direct exposure to toxic environmental triggers.

One environmentally linked condition, ideopathic environment illness or intolerance (IEI), has had many different names, including multiple chemical sensitivity (MCS), over time. The public refers to MCS. Physicians refer to IEI. The IEI label reflects the uncertain nature of the condition and its relationship to chemical exposure. The National Institute of Environmental Health Sciences describes it as a “chronic recurring disease caused by a person's inability to tolerate an environmental chemical or class of foreign chemicals.” Common among sufferers are complaints of severe sensitivity or allergic reactions to different pollutants, including perfumes or scented products, pesticides, cleaning solvents, new carpets, car exhaust, gasoline and diesel fumes, air pollution, tobacco smoke, plastics, and formaldehyde. Symptoms can involve multiple organ systems and can be severe or debilitating.

The Chemical Sensitivity Foundation estimates that more than 7 million Americans may suffer from IEI (Moore & Roman, 2010). The incidence of the disease is growing, according to the foundation, which points to natural and human-made disasters such as the BP oil spill in 2010 and Hurricane Katrina in 2005. These events caused widespread exposures to chemicals, resulting in immediate and long-term health risks for those exposed.

Some illnesses caused by environmental triggers are clearly defined by their clinical presentation and laboratory test results. For instance, building-related illness is a term used when diagnosable illness symptoms are identified and can be related directly to airborne building contaminants. In contrast to IEI sensitivities, these patients experience a limited set of symptoms, which occur only in the affected building.

Many scientists, allergists, and other doctors doubt an IEI diagnosis since there is no known cause for the disease, symptoms vary greatly among patients and are common to other diseases, and there are no specific treatments that work. Clinicians and researchers who believe this is a real medical condition would like to see IEI accepted as an allergic type of illness. They theorize that an unrecognized form of allergy or immunologic hypersensitivity may be the cause.

Of 80,000 chemicals registered in the United States, the Environmental Protection Agency has, under the Toxic Substances Control Act, required the safety testing of only 200.

No longer is it just the coal miner being diagnosed with black lung disease or the firefighter suffering from the residual effects of smoke inhalation. Occupational diseases crosscut all fields, from manufacturing, business services, agriculture, health care, and transportation to construction and even academics with regard to on-the-job hazards, especially exposure to toxic sources.


Household Cleaners

The average U.S. home contains many chemical cleaners and disinfectants. Surprisingly, there are six common household ingredients that will do the job just as well: salt, baking soda, white vinegar, borax, lemon juice, and liquid soap.

Here is a list of products and their substitutes:

Air freshener—To absorb odors, place small bowls of baking soda in the refrigerator and around the house and sprinkle into the bottom of trash cans, or leave small bowls of lemon juice around the house.

Carpet deodorizer—Lightly sprinkle baking soda, cornmeal, or borax on carpets. Let stand 30 minutes, and then vacuum.

Disinfectants—Mix one-quarter cup borax with one-half cup hot water, wipe onto surfaces, and wipe dry.

Drain cleaner—To prevent clogs, pour one-quarter cup salt, one-half cup baking soda, and one-half cup vinegar down the drain and cover it. Allow to stand for several minutes, and then pour boiling water down the drain. To unclog a drain, use a plunger to break up the clog; then flush the drain with the above mixture.

Glass cleaner—Mix five tablespoons white vinegar with one quart warm water, and pour into a spray bottle. Spray onto windows or glass, and wipe with cloth or paper towel.

Scouring powder—Mix equal parts vinegar and salt and scrub with a bristled brush.

Shoe polish—Lightly rub olive oil or nut oil into shoe leather and buff with a soft, clean cloth.

Silver polish—Create a paste with baking soda and water. Rub paste onto the silver; rinse; and polish with a soft, damp cloth.

Wood furniture polish—Mix together two parts vegetable oil and one part lemon juice. Apply a small amount and gently rub into wood with a soft, clean cloth.

Sharon Zoumbaris



Workplace exposures to toxins are thought to cause a wide range of disorders and, in some cases, death, with estimates of hundreds of thousands of illnesses and more than 60,000 disease deaths occurring annually (Public Broadcasting System, 2000). The American Academy of Family Physicians reports musculoskeletal disorders, respiratory diseases, neurological disorders, cancer, heart disease, and stress-related illnesses among the categories of occupational maladies. The academy encourages physicians trying to determine the cause of a particular illness to consider an individual's workplace circumstances and any other environmental hazards.

The research and development of novel substances constantly brings new materials and items into workplaces across the nation. Regulations for usage, safety standards, and monitoring systems are a key concern and the driving force behind the passage by California legislators in 2006 of the nation's first statewide, community-based biomonitoring program. The Department of Health Services and the California Environmental Protection Agency now monitor for chemicals suspected of impacting human health. The data will help officials identify hot spots where exposure to toxins may be harming the health of those populations. For example, volunteers will be tested for the effects of pesticides in the Central Valley or breast cancer in Marin County.

Environmental health is a changing, developing field of study. Still, personal choice continues to dictate use or nonuse of potentially harmful environmental toxins, making education about those toxins increasingly important for Americans. For better or worse, humans and their health status will always be, to some degree, a product of their environment.

Dianne L. Needham
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ENVIRONMENTAL PROTECTION AGENCY (EPA)

The Environmental Protection Agency (EPA), headquartered in Washington, D.C., is one of the independent agencies of the executive branch, reporting directly to the president of the United States. Because several programs were assigned to different agencies and lacked coordination, Congress created the new agency in 1970 under President Richard M. Nixon to place all of the programs under one umbrella.

The EPA's mission is to protect the environment and, thus, the health of U.S. citizens. It establishes minimum standards, monitors the environment, and enforces regulations. The various programs brought together include the elimination of air pollution and water pollution, controlling noise pollution, and limiting radiation exposure. As toxic waste disposal became more of a problem, the regulation of toxic waste was placed under the purview of the EPA, which now sets standards for its disposal.

The EPA was established as the political reaction to the clamor for a cleanup of the environment, which the government had previously assumed could clean itself. Before the EPA had been created, there was no governmental mechanism for the type of action necessary to take control of the environmental degradation and its deleterious effects on the health and the quality of life of the citizenry.

One of the EPA's programs derives from the Environmental Response, Compensation, and Liability Act of 1980, also called the Superfund. The act was passed to create a framework for the restoration of toxic waste sites. This act requires that those parties who caused the problem—that is, dumped toxic waste—finance the cost of the cleanup. Importantly, the EPA also monitors the activities of other federal agencies and reports on the impact of their activities on the environment. Furthermore, the EPA coordinates and assists state and local governments in their attempts at maintaining a clean environment within their geographic boundaries. The EPA also works with private organizations, working to keep the environment clean.

The EPA employs 17,000 people in Washington, D.C. It has 10 regional offices and laboratories around the country. Employees include the gamut of specialties necessary to run any agency, such as media and computer employees, but it also employs engineers and scientists who specialize in the environment.

[image: images]

A Superfund site near Sacramento, California. Superfund sites are places where hazardous waste has been identified by the EPA.

(Bob Keenan/Dreamstime.com)

The EPA administers all of the environmental laws: the Clean Air Act; the Clean Water Act; the Comprehensive Environmental Response, Compensation, and Liability Act and the Superfund Amendments and Reauthorization Act; the Emergency Planning and Community Right-to-Know Act; the Federal Insecticide, Fungicide, and Rodenticide Act; the Federal Food, Drug, and Cosmetic Act; the National Environmental Policy Act; the Oil Pollution Act of 1990; the Safe Drinking Water Act; the Solid Waste Disposal Act; Resource Conservation and Recovery Act; and the Toxic Substances Control Act.

The EPA conducts many programs (some of which are described in the following discussions) that safeguard the food supply of the United States. The EPA is often criticized by those who say that its regulations stifle business and impede economic growth. Some Republican politicians vow to cut many of its programs as a way to reduce federal spending in difficult economic times.

AgSTAR Program The AgSTAR program promotes the installation of bio-gas recovery systems in confined animal feedlots. The goal of the program is to reduce methane emissions.

Pesticide Environmental Stewardship Program The goal of the Pesticide Environmental Stewardship program is to encourage the stewardship of the soil and the environment by voluntary means and by not merely following the standards but exceeding the standards.

The National Clean Diesel Campaign The National Clean Diesel Campaign (NCDC) includes these campaigns: Clean Construction USA, Clean Ports USA, Clean School Bus USA, and Diesel Retrofit. The NCDC is part of a plan to make diesel engines cleaner. This effort has been partly regulatory and partly voluntary. This program has the cooperation of national, state, and local agencies, such as school districts, as well as nongovernmental partners.

Coal Combustion Products Partnership The Coal Combustion Products Partnership (C2P2) is a program that combines the efforts of industry and the government to encourage efficient energy production through the use of coal, reduce the overall consumption of energy, reduce the level of greenhouse gases emitted into the atmosphere, and reduce the amount of solid waste by encouraging the industry to recycle. For example, one goal of the C2P2 program is to replace Portland cement with coal ash in concrete. The goal is to go from the 12.6 million tons used in 2002 to 20 million tons of coal ash in 2010. It was predicted that reaching this goal will result in the reduction of greenhouse gases by at least 6.5 million tons each year and increase the reuse of coal combustion products from 35 percent to more than 45 percent. In 2011, the EPA suspended active participation in this program while they evaluate the program goals.

Combined Heat and Power Partnership Combined Heat and Power (CHP) is known by another term: cogeneration. The CHP is a methodology that allows for power and thermal energy to be generated from one source. The CHP Partnership (CHPP) operates on a voluntary basis. It is designed to encourage the use of regeneration and thereby reduce the impact of the generation of power on the environment. Each participating facility installs a CHP system. The system is tailored to satisfy both heat and energy requirements of the participating facility. This retrofitting with CHP makes the facility more efficient—both decreasing the costs of energy generation and production of heat. The CHPP works when members of the cogeneration industry, the EPA, appropriate state and local agencies, energy consumers, citizens, and environmental groups join together to keep making improvements to the systems, let others know about the benefits of cogeneration, and facilitate the joining of the program by new participants, including food industry participants.

Community-Based Childhood Asthma Programs The connection between environmental pollution and the incidence and control of asthma is the motivation behind the creation of the Community-Based Childhood Asthma Program. This voluntary program is conducted in conjunction with public health officials at the federal and local levels in an attempt to reduce the incidence of asthma attacks by reducing environmental triggers. This program identifies best practices and allows families who have children with asthma to help reduce triggers in the home, in schools, day care centers, and other public and private places. Most families have an asthma management plan, and this program is intended to be part of that plan, which also may include medical treatment and drug and other therapies.

EnergyStar The EnergyStar program is designed to help citizens make intelligent choices when purchasing products, such as appliances, that use energy. This program is applicable to both business and private investment in energy-efficient appliances. The program is administered jointly by the EPA and the U.S. Department of Energy. In addition to using less energy, citizens and businesses can save money by using energy-efficient products and promote a cleaner environment.

To make it easier to participate, the EnergyStar program has created a rating system that quantifies the energy efficiency of products. The EPA has worked with producers in all of the sectors of appliance production to support the use of the EnergyStar label on all products. In addition, it encourages producers to create more efficient products to achieve a better rating, create better practices for new construction and retrofitting to achieve higher ratings, and inform consumers in all markets of the benefits of these efficiencies.

Great American Woodstove Changeout Campaign Woodstoves manufactured before 1988 are generally inefficient. To encourage the transition to more efficient models, the EPA and environmental organizations and industry have joined together to form the Great American Woodstove Changeout Campaign. The campaign encourages the installation of more efficient clean-burning stoves that are EPA-certified. One of the goals of the program is to reduce air toxicity both inside and outside, reduce solids in the air, reduce the potential hazards for fire, and improve overall efficiency.

Green Power Partnership More and more sources of green power are being identified. The Green Power Partnership encourages the use of green power sources instead of conventional sources, which may be inefficient and have a great environmental impact. This program is voluntary. Renewable sources of energy, such as solar and wind power, allow commercial and other entities to reduce their environmental impact. The EPA educates, assembles groups, creates resources, and has a program of publicizing partners. Many organic food producers include green production in their practices.

Labs 21 Labs 21 is a joint program of the EPA and the U.S. Department of Energy. It encourages laboratories on a voluntary basis to participate in the reduction of energy and the reduction of pollution by laboratories. Laboratories are high energy users as well as major polluters in all areas—water, air, and soil. The EPA and the U.S. Department of Energy are working together to establish best practices in new construction and retrofitted laboratories to reduce energy costs and diminish environmental damage. The EPA has set a goal to make all EPA laboratories energy self-sufficient so that other laboratories in the country can use their practices as a model.

Outdoor Wood-Fired Hydronic Heaters Program Old outdoor wood-fired hydronic heaters are one more example of inefficient appliances that may still be in use. The Outdoor Wood-Fired Hydronic Heaters program addresses this inefficiency by helping producers create and sell more efficient outdoor hydronic heaters.

Radon Risk Reduction Exposure to radon has been identified as the second leading cause of lung cancer. The Radon Risk Reduction (RRR) program has a goal of eliminating and minimizing this hazard. As real estate changes hands, radon problems in a home can be identified and remediated, if necessary. New home construction is also a part of the program. The RRR program is intended to incorporate radon-reducing features in new home construction.

Responsible Appliance Disposal Partnership Many of the chemicals found in old appliances deplete ozone in the atmosphere. When appliances are not disposed of properly, these chemicals from old freezers, computers, refrigerators, air conditioners, and humidifiers can leach into the environment and do damage. The Responsible Appliance Disposal (RAD) program supports those who recover the ozone-depleting chemicals such as foam insulation and refrigerant from old appliances and see that they are properly disposed of. RAD partners are varied and include universities and utility companies. They ensure that those components (such as metal, plastic, and glass) that can be recycled are recycled. The polychlorinated biphenyls, mercury, and used oil are recovered and properly disposed. The EPA collects and distributes data on the proper collection, disposal, and recycling of the components recovered from disposed appliances. In addition, the EPA collects statistics about disposal and recovery to properly review the program. These benefits, when properly marketed, can help encourage others to participate and help Congress understand the benefit of continuing the program. The RAD partnership also operates an awards program to encourage participation.

SmartWay Transport Partnership The SmartWay Transport Partnership educates consumers to the benefits of choosing truck and rail companies that operate in the most green energy-efficient manner and apply other green practices. Retailers and other consumers are encouraged either to select an environmentally efficient carrier or to buy products from manufacturers that use efficient carriers.

Greenhill The Greenhill Advanced Refrigeration Partnership is a voluntary program composed of the EPA, the chemical industry that produces refrigerant, refrigeration manufacturers, and the grocery industry. It is designed to encourage the protection of the ozone layer around the Earth by the use of green technologies, environmental support plans, and methodologies. The implementation of the partnership should additionally reduce greenhouse gases and result in significant efficiencies and monetary savings. Because it is a voluntary program, partners do not limit themselves to complying with minimums, but rather pledge to do all that they can to affect the goals of the program. They agree to measure their current impact, including current refrigerant emissions, and then create a plan for the reduction of the emission, complete with target goals and dates. In addition, the partners agree that they will use non-ozone-depleting products and efficient refrigeration techniques as they improve their facilities or build new ones. The EPA hopes that through this program there will be significant improvement in the thinning of the ozone layer.

WasteWise WasteWise is a recycling program of the EPA. It shows the public how recycling and reuse can help save money and be more efficient. It encourages and promotes the use of recycling to reduce the production of waste materials and the purchase of products made of recycled materials. It encourages the manufacture of products with recycled materials. This program has a recognition component to further encourage participation.

The Environmental Protection Agency's budget was $7.8 billion in 2009. Almost half of its budget is used for state-operated programs, which support programs and projects within their respective states.

William C. Smith and Elizabeth M. Williams
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EPHEDRA/EPHEDRINE

Ephedra was banned by the U.S. Food and Drug Administration (FDA) in 2004 based on reports that the weight-loss ingredient increased the risk of heart attacks and strokes. However, ephedra and many other supplements considered risky by the government are still available for purchase according to the watchdog group Consumers Union. Ephedrine is a drug from the plants of the genus Ephedra, and is promoted in many herbal diet remedies as a natural weight-loss product. Derived from a Chinese herb called mahuang, ephedra is a stimulant used for short-term energy boosts to enhance athletic performance and endurance, to help people exercise longer and feel more alert, to increase metabolism, and to dampen or suppress appetite. Ephedra has been an ingredient in several popular diet supplements, including Metabolife, Diet Pet, and Dexatrim, all part of the multibillion-dollar weight-loss industry.

In 2008 the former chief executive of the dietary supplement company Metabolife International was sentenced to six months in federal prison for lying to the FDA regarding one of the company's ephedra-based weight-loss products. The company had turned over reports to the government in 2002 of some 14,000 ephedra-related events that the company had previously not disclosed. Federal law now requires supplement manufacturers to report serious adverse effects to the FDA, but the government agency still depends on consumers to provide information as well.

Research published as early as December 2000 in the New England Journal of Medicine outlined serious complications from dietary supplements containing ephedra, including 10 deaths, 32 heart attacks, 62 cases of cardiac arrhythmia, 91 reports of hypertension, 69 strokes, and 70 seizures. Those figures were compiled between 1993 and 2000. Senator Arlen Specter, chairman of the Senate Subcommittee on Crime and Drugs, criticized the FDA during a hearing in 2009 for the agency's delay in banning ephedra for some 10 years after the FDA issued its first advisory.

Potential problems with ephedrine, according to researchers, is the possibility that the human body may convert ephedra to phenylpropanolamine, an ingredient the FDA banned after it was shown to increase the risk of a kind of stroke in young women. When reports of early problems first were reported, the FDA took no formal action, but by 1997, the agency called for ephedra labeling recommending that daily consumption be held to 24 milligrams. The agency also suggested that users take the supplements no more than seven days in response to studies showing that users who take ephedrine-containing supplements may develop a tolerance to it and must take more of the supplement to achieve the same effect.

The alarm over ephedra use continued to grow after the drug was considered a factor in the death of several high-profile athletes, including Steve Bechler, a 23-year-old minor-league baseball player who collapsed and died while training with the Baltimore Orioles in February 2003. Bechler had been taking a weight-loss supplement containing ephedra at the time of his death. The first statewide ban on ephedra use was signed into law in May 2003 by Illinois governor Rod Blagojevich after the death of a 16-year-old high school football player. The governor urged other states and the federal government to adopt similar bans, and the FDA officially banned ephedra in 2004.

Health organizations, businesses, and professional athletes began to distance themselves from the use of ephedra. Nutritional supplement retailer General Nutrition Centers announced in May 2003 that it would stop selling products containing ephedra. Following Bechler's death, minor-league baseball officials took steps to stop their players from using supplements with ephedra, a restriction already in place for professional and college football players as well as for National Collegiate Athletic Association and Olympic athletes. Ephedra was considered a factor in the deaths of college football players Rashidi Wheeler and Devaughn Darling and Minnesota Viking Korey Stringer. One baseball agent quoted in the March 2003 Sporting News estimated that 75 percent of ball players were using ephedrine.

Following Bechler's death, U.S. Department of Health and Human Services Secretary Tommy G. Thompson called for warnings on ephedra labels and for a ban on its use. The American Heart Association was also vocal in its opposition to supplements containing ephedra. On the other hand, dietary supplement industry officials then and now continue to maintain products containing ephedra aimed at U.S. dieters are not a health risk and, when used correctly, can be successful weight-loss aids. The American Generic Labs of Provo, Utah, announced in January 2010 that it had reformulated its popular line of ephedra-based diet pills to again meet FDA regulation changes. Also in 2010, a website was launched to provide information for dieters about the pros and cons of diet pills containing ephedra as a weight-loss aid. According to the website, EphendrineHydrochloride.com is the culmination of scientific research on the facts about ephedra.

Marjolijn Bijlefeld and Sharon Zoumbaris
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EXERCISE

Trying to lose weight without increasing your level of physical activity is like driving a car with no gas in the tank. You may roll forward a little, but you're not really going to get anywhere. One pound equals 3,500 calories. So to lose a pound in, say a week, you'll either have to eat 3,500 calories less or burn off 3,500 calories in exercise, or some combination of the two. Some combination of the two is easier and healthier in the long run.

Exercise burns calories. While the specific rate at which calories are burned depends on individual weight and the intensity of the activity, here are some examples of calorie-burning activities. Walking briskly can burn off about 100 calories per mile. Bicycling for a half hour at nearly 10 miles per hour will burn about 195 calories. Experts recommend at least 30 minutes of vigorous activity five days a week. If you can't find 30 minutes, try two 15-minute intervals, or even three 10-minute intervals. And realize that what's vigorous for a sedentary person is different from a vigorous workout for an athlete. Work at your own pace.

To assist Americans and to encourage daily exercise and personal fitness, the U.S. Department of Health and Human Services (HHS) in 2008 issued a guide, the Physical Activity Guidelines for Americans, available at www.health.gov/paguidelines/. The agency created a comprehensive list of recommendations broken into various age categories aimed at helping people include physical activity into their daily schedule. According to the HHS, the guidelines are based on scientific research about health and exercise. A 13-member advisory committee appointed by then HHS secretary Mike Leavitt provided a thorough review of the literature.

Important recommendations from the guidelines for children and adolescents suggest one hour or more of moderate or vigorous aerobic activity each day. Examples of moderate activities are skateboarding, bicycling, and brisk walking. More vigorous activities include sports such as soccer and basketball or jumping rope or running. They also recommended muscle-strengthening activities such as rope climbing or sit-ups three days each week.

Recommendations for adults called for two and a half hours per week of moderate aerobic exercise or one hour and 15 minutes of vigorous activity. Examples of moderate activity include a brisk walk, water aerobics, or yoga. More vigorous activities might include step aerobics, jogging or running, or circuit weight training. The guidelines also suggested that short bouts of physical activity, about 10 minutes, will help many Americans reach their daily physical activity goal. Other suggestions include mixing it up by combining moderate and vigorous physical activities.

The guidelines encourage older adults to follow the guidelines for adults if they have the physical capacity, and those with disabilities should engage in activities that match their abilities in order to avoid inactivity. The American College of Sports Medicine (ACSM) continues to update its physical activity recommendations. Although its basic recommendations remain unchanged from the earlier Physical Activity Pyramid in 1998, the update clarifies exercise duration and intensity. The Physical Activity Pyramid, when introduced, was similar in design to the United States Department of Agriculture's nutritional pyramid, with activities that should be performed the most at the base and less vigorous, less frequent activity at the top.
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Adults practice circuit training in a gym with a trainer. Circuit training can help develop strength and aerobic endurance along with other health benefits.

(Robert Kneschke/Dreamstime.com)

The ACSM recommendations still call for the bottom level or “everyday activities”—walking, housework or yardwork, outdoor play, walking the dog—to total 30 minutes five days of the week.

The more vigorous activities include active aerobics, sports, and recreation, which should be done at least three times a week for 20 minutes. These vigorous activities, which involve speeding up the heart rate, include basketball, tennis, bicycling, soccer, jumping rope, and hiking. Because these activities elevate the heart rate, three 20-minute intervals per week have about the same health benefits as the activities done every day.

The updated ACSM recommendations also suggest muscle fitness exercises, which should be done two or three times a week. These activities include stretching, light weight lifting, push-ups, curl-ups, and gymnastics. The ACSM recommends that people exercise each major muscle group three to seven days per week and stretch to the point of mild discomfort, but not pain. For strength, the ACSM recommends doing muscle fitness exercises for each major muscle group two or three days a week with a day of rest in between.

The top level of the pyramid is inactivity. In the nutritional pyramid, fats and sugars are at this level—some are required, but they shouldn't be the mainstay of one's diet. Likewise in the activity pyramid, inactivity should be the exception, not the rule. Inactivity should be a small portion of your day—and no more than 30 minutes at a time.


Intensity Levels in Exercise

There are two main categories of intensity levels in physical activity: moderate and vigorous.

 

Moderate Activity

Walking at a steady pace on a level surface (walking the dog, walking to work or to shop)

Bicycling on a level terrain

Stationary bicycling

Yoga

Ballroom dancing

Water aerobics

Hiking

Doubles tennis

Recreational swimming

Golf

Surfing

Diving

Badminton

 

Vigorous Activity

Running or jogging

Rock climbing

Bicycling at more than 10 miles per hour or on steep uphill terrain

Jumping rope

Step aerobics (using higher steps and other variables)

Competitive wrestling

Singles tennis

Lap swimming

Cross-country skiing

Competitive sports (football, soccer, rugby, lacrosse, football)

Speed skating

Circuit weight training

Boxing in a ring



Marjolijn Bijlefeld and Sharon Zoumbaris
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FAST FOOD

In a typical year the average American spends $500 dollars on fast food (“Did You Know,” 2008). Fast food isn't healthy eating to be sure, but just how bad is it? What is fast food and can healthy choices be made? Most importantly, how can Americans eat healthy and still enjoy such favorite foods as burgers, fries, pizza, and tacos?

Fast food—foods like hamburgers, French fries, shakes, and tacos—are high in saturated fat, calories, salt, and cholesterol. On the plus side, they also contain protein and some other nutrients. While it's not clear whether fast food was ever supposed to replace home-cooked meals, it is certain that today's youth cannot imagine a world without hamburgers and fries served in bright cardboard containers and without drive-through service for quick meals.

White Castle is considered the first U.S. fast-food operation. Its major product was hamburgers, which had been sold as a sandwich by street vendors since the 1890s, but hamburgers were not a particularly popular food when White Castle opened in the 1920s. In fact, many Americans were leery of them. Because hamburgers consisted of ground beef, it was easy to adulterate them, and many Americans were concerned with the sanitary conditions at hamburger stands. White Castle convinced Americans that its products were pure and thus tapped into the American concern with hygiene. White Castle also proved that hamburgers could be inexpensive, good tasting, and quickly prepared. This success plowed the ground for other hamburger chains, such as White Tower, White Huts, Little Kastle, Royal Castle, and many others.

Other chains emerged during the 1920s, such as A&W Root Beer and Nathan's Famous; the latter was launched as a hot dog stand on Coney Island, New York, in 1915. Many small, regional chains developed during the 1920s. When the Depression hit in the 1930s, fast food not only survived but thrived. Thousands of fast-food outlets dotted the urban landscape and the nation's highways, selling hundreds of thousands of low-cost hamburgers annually. Most were based on franchising, wherein local entrepreneurs usually paid a fee to and bought goods or equipment from a franchisor. In turn, franchisees gained visibility though the promotional activities carried out by the franchisor, and they benefited from the consistency of the products and the methods of preparing them.
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White Castle is considered to be the first U.S. fast-food operation and its food is now avail-able from its food outlets and can also be found in grocery and wholesale stores.

(AP/Wide World Photos)

The early success of fast food can be directly linked to automobiles, which became common during the 1920s. Travelers needed places to eat, and fast food was offered through chains. Travelers were familiar with chains: they offered low-cost food, quick service, and chain outlets were easily and conveniently accessible on highways. The years during World War II were difficult for fast-food operators, because meat was rationed and many employees went into the military. Fast food chains barely survived by developing new products, such as French fries and egg sandwiches.

A robust self-confidence emerged in the United States after World War II that encouraged entrepreneurs to try new ideas. The construction of the new interstate highway system created a need to satisfy popular expectations for reliable roadside food. The highway system encouraged the growth of suburban communities, which had no established culinary infrastructure. Fast-food restaurants jumped in to meet this need. Fast-food chains initially catered to automobile owners in suburbia.

The baby boom after World War II encouraged middle-class families to purchase homes, and families meant young children and parents who preferred low-cost food. Also, the notion of fast food reflected U.S. culture in which speed and efficiency were highly prized. As a result, many fast-food operations emerged during the 1940s and 1950s. Ice cream chains were the first to develop. Dairy Queen (1940) and Baskin-Robbins (1948) expanded rapidly during their early years. The nation's first doughnut chains emerged at about the same time. Dunkin’ Donuts in Quincy, Massachusetts, and Winchell's Donut House in Los Angeles both started in 1948.

Chicken-based fast-food chains began during the early 1950s. Kentucky Fried Chicken's first franchise was established in Utah in 1952, the same year that Church's Chicken was launched in San Antonio, Texas. But it was the hamburger chains that dominated the fast-food industry in the United States. Jack in the Box (1950) was launched in San Diego, Burger King (1954) was launched in Miami, and Wendy's (1969) started in Columbus, Ohio.

The most important fast-food chain was McDonald's, which was launched in San Bernardino, California, in the 1940s, but it did not take shape until 1954. Founded by Richard and Maurice McDonald, it was greeted with wonder by the public. Its golden arches were modern; its facilities were bright and clean; its service was fast; and its food was inexpensive. Like White Castles, McDonald's were lined with white tiles to emphasize cleanliness and, like other drive-ins, McDonald's architecture featured outlandish (but eye-catching) golden arches. The front of each store was glassed-in, putting food preparation into a fishbowl so the customers could see firsthand the sanitary conditions of food preparation.

Ethnic fast food (specifically pizza) also matured during this time. Shakey's (1954) was started in Sacramento, California; Pizza Hut (1958) was launched in Wichita, Kansas; and three years later, Domino's was created in Ypsilanti, Michigan. Mexican-type fast food emerged later, with Taco Bell (1962).

As competition grew, so did the need for advertising and promotion. Fast food chains spent millions on television advertising, much of it targeted to youth. As competition grew, so did the need for innovation. Fast-food chains adapted to the changing needs of the buying public. While a limited menu, low-cost food, and eating in the car were important components of the early chains, each of these elements changed during this period. The appeal of eating in the car declined, especially in cold winters or hot summers, and fast food operations opened indoor dining facilities.

Menus became more complex as new items were tested and incorporated if successful. Many new items, such as Burger King's Whopper, were more expensive but they attracted a wide following, and other chains began to develop more costly items. McDonald's began serving chicken; Burger King offered croissants; and the pizza chains began serving hot and cold sandwiches and pasta dishes.

Globalization Fast-food establishments in the United States were built on the notion of standardization; every restaurant was the same, as were menus and procedures. Fast-food customers behaved in certain ways: they stood in line, paid in advance, picked up their own utensils and napkins, ate quickly, cleaned up after themselves, and left promptly, thereby making room for others. While these assumptions are understood in the United States, they are not necessarily understood in other countries. Russian and Chinese customers, for example, needed guidance when McDonald's opened in Moscow and Beijing, respectively. They were unprepared to be smiled at by employees, and they had no idea what was inside a hamburger or how it should be eaten. The vast majority of McDonald's customers accepted the queue, which was not a common practice in many other countries. The physical setting of fast-food restaurants encourages discipline, and both customers and employees are standing, which establishes an egalitarian relationship.

Fast-food operations were started by individual entrepreneurs who had ideas and were willing to experiment. Once good ideas were launched, entrepreneurs sold out to organizers and managers who took fast-food operations into larger arenas.

During the 1960s and 1970, large corporations began to purchase chains. The Pillsbury Company bought Burger King, the Heublein Company bought Kentucky Fried Chicken, PepsiCo bought Taco Bell and Pizza Hut, and Royal Crown bought Arby's. Many fast-food chains subsequently were sold to investor groups or have been spun off into large restaurant conglomerates, such as Yum! Brands.

Franchisers initially managed a single outlet. Today, most franchisees are large groups that manage numerous outlets. It is very difficult for an individual to acquire a franchise from many large fast-food chains.

There have been many criticisms of the fast-food industry, including health-related concerns about consumption of so much fat, calories, and salt. As a result, many chains developed lighter entrees such as fish, salads, and salad bars. Other critics have been concerned with the exploitation of workers, who are paid minimum wages without benefits. Still others proclaim that the fast-food industry culture is creating a homogeneous diet among Americans. Soft drinks, hamburgers, fries, iceberg lettuce, fried chicken, and ketchup have become mainstays of America's diet as traditional foods or foods not easily converted into fast foods have faded.

The fast-food industry has also been criticized for targeting children. Since the 1950s, fast-food chains have targeted a large proportion of their advertising dollars on children. Fast-food chains hand out coloring books or pages, entice children with brightly colored Happy Meals and mascots, give away or sell inexpensive toys and other merchandise, offer playgrounds, and have tie-ins with children's movies. In addition, fast-food and junk-food companies now advertise and promote their foods in schools. The American School Food Service Association estimates that 30 percent of public high schools offer branded fast food for sale in their cafeterias or vending machines.

As fast-food chains have moved abroad, a number of additional criticisms have been raised, such as the homogenization or Americanization of the culinary world, the loss of food-supply genetic diversity, the vast waste generated by fast-food establishments, and the destruction of the rainforests.

Despite these concerns, fast-food operations have continued to expand in the United States and worldwide. The analysis of food consumption in the United States is measured by the United States Department of Agriculture's (USDA's) Economic Research Service (ERS), whose primary data source is the U.S. Census. The ERS Food Expenditure Series was developed in 1987, and data are available from 1929 through 2005. Statistics are available from other sources, including the National Restaurant Association, which estimated that fast-food restaurants generated $134 billion in sales during 2005 (Schlosser & Wilson, 2006). What is clear from all the statistics is that those figures have continued to rise. The largest growth, however, has been abroad. McDonald's, for instance, now has more operations in other countries than it does in the United States.

We are what we eat, and Americans are eating fast food. Figures show that, as a nation, we spend more money on fast food than the dollars spent on computers, higher education, or new cars. It's easy to spend those dollars, because fast food is now on almost every corner. Today it takes hard work and planning ahead to eat healthy. Good nutrition does not mean giving up all fast food. Still, experts agree that the best diet is one low in fat and high in fruits, vegetables, and whole grains.

The USDA MyPlate contains specific recommendations for the quantities and types of foods to eat from the major food groups of grains, fruits, vegetables, dairy, and meat or protein. While fast-food menus have changed over the years to offer fruit and vegetable choices, consumers might not realize that the basic burgers for the major chains have about 10 to 15 grams of fat, which is relatively lean for a hamburger. The real fat traps to avoid are the big signature burgers such as Burger King's Double Whopper with cheese at a whopping 1,010 calories and 67 grams of fat. That is more than an entire day's fat allowance for an adult. The McDonald's Angus Bacon and Cheese weighs in with 790 calories and 39 grams of fat. Wendy's Baconator Triple takes the prize with 1,360 calories and 91 grams of fat (McIndoo, 2011).

Fat and calorie numbers like these play a role in why fast food chains face criticism from consumer groups, such as the Center for Science in the Public Interest. Writers like Eric Schlosser, whose best-selling book Fast Food Nation: The Dark Side of the All-American Meal, are also forcing the issue, providing details about the content and culture of fast food. All the while, obesity rates in the United States continue to soar. Statistics from the Centers for Disease Control and Prevention (CDC) show that, from 2007 to 2009, an additional 2.4 million adults fit the criteria for obesity, raising the figure to over 72 million obese adults (CDC, 2011). So, while governments address this national health threat by passing laws forcing the mandatory posting of calories on menus in chain restaurants, the final responsibility still falls to each individual. Americans must decide if they will continue to choose convenience, price, and taste over more nutritious, healthy food.

Andrew F. Smith
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FATS

Historically, fat was considered a valued food. Those who could include increased amounts of fat in their diets had greater protection from starvation during times of scarcity. Even today, while food is plentiful in the developed world, in many parts of the developing world, people are often unable to consume sufficient amounts of food. For those individuals, carrying a little extra weight is considered far more desirable than being too thin. Women with rounder figures are believed to be more attractive than those who are lean; women with extra poundage are also thought to be more fertile and more likely to give birth to a healthy child.

By the second half of the 20th century, Americans tended to lump all fats together—assigning them all negative labels. Americans were told to limit their consumption of all types of fat. Fats were thought to raise the risk for a host of medical problems, such as heart disease and cancer. Moreover, those who consumed larger amounts of fat tended to become heavier or even obese. After all, excess weight and obesity have become epidemic in the United States.

Yet, in recent years, many people have begun to realize that fats are an integral part of the human body. According to Rosemary Stanton, in Good Fats Bad Fats, a book published in 2002, without fat, it is impossible to achieve optimal health. People need fat to regulate body temperature; fat protects the body from extreme heat and cold. Fat provides cushioning for internal organs and padding for bones. Fat stores energy, which is especially important during time of illness. Fat is required to build and support nerve and brain cells, and fat is needed to produce hormones and absorb some nutrients (Stanton, 2002). “We need to stop thinking of all body fat as undesirable. Some is essential” (Stanton, 2002).

A 2007 article entitled “Oil is Well” in Prevention magazine notes that, “consuming less than 20% of your calories from fats and oils may actually increase your risk of heart disease. That's because a deficit can lower your intake of vitamin E (a powerful antioxidant), keep ‘good’ cholesterol from rising, and spike triglycerides (type of fat found in the body)” (Sass, 2007).

Some Fats Are Healthy And Some Are Not (Courtesy of Mark A. Goldstein)

Unsaturated Fats There are two types of unsaturated fats that help to lower blood cholesterol: polyunsaturated fats and monounsaturated fats. Unsaturated fats, which are liquid at room temperature, are derived from plant or animal sources.

Polyunsaturated Fats When consuming fats, it is important to distinguish between those that support good health and those that don't. More than thirty years ago, researchers discovered a class of fats known as polyunsaturated fatty acids. The two main types of polyunsaturated fatty acids are omega-3 and omega-6. Both are essential fatty acids that the body requires but is unable to manufacture. A 2007 article in Natural Health explains that, in general, omega-3 fatty acids—which are contained in fish, nuts, and flaxseed—are considered good fats. Most omega-6s—which are found in corn, cottonseed, and soybean oils; margarine; and processed foods—as well as “the infamous trans fats that come from the partial hydrogenation of vegetable oil” have a negative effect on the body (Wallace, 2007). There does appear to be one member of the omega-6 fatty acids, conjugated linoleic acid (CLA), which is “found only in the meat and milk of ruminants such as cattle” (Wallace, 2007), that is beneficial. There is some evidence that it may help with weight loss, build lean mass, increase immunity, and stop the growth of cancer cells. “The word fat here is crucial: Because CLA is found only in the fat of ruminants and their milk, you won't find it in skim milk or non-fat yogurt” (Wallace, 2007). (But new evidence has found CLA in white button mushrooms.)

Omega-3s were once a plentiful part of the U.S. diet. A 2007 article in Environmental Nutrition notes, “that's because cattle and chickens used to graze on rich sources of omega-3s like grass, wild plants, and seeds, instead of grains with scant omega-3s, which is what agribusiness now typically uses as livestock feed” (Antinoro, 2007).

A 2006 article in Women's Health noted that it is generally agreed that people should consume about 3,000 milligrams per day of omega-6 and 1,000 milligrams of omega-3. “That 3:1 ratio is important: Some studies show that eating too many omega-6s and not enough omega-3s may negate the positive health effects” (Duncan, 2006). A 2005 article in the Saturday Evening Post says that the “typical American diet tends to contain up to 30 times more omega-6 fatty acids than omega-3 fatty acids” (SerVaas, 2005). It is this imbalance that is thought to contribute to a host of medical problems.

One such problem is major depression. A study published in 2007 in Psychosomatic Medicine found that the omega-6 to omega-3 ratio in subjects with major depression to be 18 to 1. In subjects without depression, the ratio was 13 to 1. As the ratio rose, so did the degree of severity of the depression (Kiecolt-Glaser et al., 2007). The researchers also found an association between higher levels of omega-6 and inflammation-causing compounds that have been linked to arthritis, Type 2 diabetes, and heart disease.

Research published a year earlier in Brown University Psychopharmacology Update noted a possible link between suicide and higher omega-6/omega-3 ratios. Researchers studied 33 subjects with major depressive disorder. During a two-year follow-up, seven attempted suicide at least once. Two of these attempts were fatal. All of the subjects who attempted suicide had elevated ratios. Commenting on the study, David L. Katz, an associate professor of public health and director of the Prevention Research Center at Yale University School of Medicine, said, “While more research is needed before the use of omega-3 fatty acids can be considered among the routine therapies for depression, our knowledge is certainly sufficient to justify efforts to increase prevailing intake levels. We may hope that by doing so there might be less depression to treat” (“Omega-3 Fatty Acid Levels,” 2006).

In a 2004 population study published in Lipids, researchers examined the association between consumption of omega-6 fatty acids and the murder rates in Argentina, Australia, Canada, the United Kingdom, and the United States. It is of interest that the researchers found that in areas where there was higher-than-average consumption of omega-6 fatty acids, there were also higher-than-average rates of murder. The rates of homicide appeared to correlate directly with increases in consumption of omega-6 fatty acids. The researchers concluded that, “these dietary interventions merit exploration as relatively cost-effective measures for reducing the pandemic of violence in Western societies, just as dietary interventions are reducing cardiovascular mortality” (Hibbeln, Nieminen, & Lands, 2004).

A culture stimulated tumor growth laboratory study published in 2005 in Carcinogenesis found that reducing the intake of omega-6 lowers the risk for cancer. It is believed that people who have higher intakes of omega-6 increase their risk for prostate cancer (Hughes-Fulford, Tjandrawinata, & Sayyah, 2005). In another article, published in 2005 in GP, the lead researcher of the study, Millie Hughes-Fulford, said that people who consume higher amounts of omega-6 are also at increased risk for colorectal and some breast cancers (“Omega-6 Link to Prostate Cancer.” 2005).

A 2004 article in Women's Health Weekly describes Spanish researchers at the Universitat Autonoma de Barcelona who induced breast cancer tumors in rats. When the rats were fed excess amounts of omega-6, the tumors grew faster. While omega-6 fatty acids do not cause cancer, they clearly have the potential to “accelerate the clinical development of the disease” (“Excess Dietary Omega-6,” 2004).

In her book, The Ultimate Omega-3 Diet, registered dietician Evelyn Tribole lists the omega-6 content of nuts. (Remember, nuts also contain omega-3 fatty acids.) While nuts are generally believed to be healthful, it may be wise to limit or avoid those with the highest levels of omega-6 (Tribole, 2007).

Tribole also offers a number of food substitutions that may help reduce the amount of omega-6 in the diet. Some of these are as follows (Tribole, 2007):

Table 1 Nuts and Omega-6 Fat Measurements






	Type of Nut (One Ounce or Two Tablespoons)
	Omega-6 Fat Content (in Milligrams)





	Walnuts
	10,800



	Sunflower seeds, roasted
	9,700



	Pine nuts
	9,400



	Hemp nut seeds
	9,400



	Pumpkin and squash seeds
	5,870



	Hickory nuts
	5,850



	Pecans
	5,850



	Brazil nuts
	5,820



	Peanuts
	4,450



	Pistachio nuts
	3,740



	Hazelnuts
	2,220



	Cashews
	2,170



	Chestnuts
	450



	Macadamia nuts
	370





Source: Evelyn Tribole. The Ultimate Omega-3 Diet. McGraw-Hill, 2007.

 

Table 2 Healthy Substitutions






	Instead of	Use





	Granola
	Flax-based or canola oil-based granola



	Peanut butter
	Almond butter, cashew butter, macadamia nut butter



	Margarine
	Canola oil margarine



	Eggs
	Omega-3 eggs



	Potato chips
	Baked chips; chips made with olive oil and high-oleic oils



	Tuna in oil
	Light tuna in water





Source: Evelyn Tribole. The Ultimate Omega-3 Diet. McGraw-Hill, 2007.

 

Monounsaturated Fats Monounsaturated fats, such as olive oil, canola oil, and peanut oil, have long been recognized as excellent for heart health. A 2007 article in Food & Fitness Advisor notes that “Monounsaturated fat is the best for heart health, because it decreases the LDL, or ‘bad’ cholesterol as well as total cholesterol but increases the HDL, or ‘good’ cholesterol” (“Cooking Oil Comparison,” 2007).

Probably the best known monounsaturated fat is olive oil, the fat that is part of the Mediterranean diet. The positive role that the Mediterranean diet may play in cardiovascular health has been well documented by many studies. For instance, research presented before the spring 2007 annual meeting of the American College of Cardiology described a study of 202 individuals who had suffered a heart attack within the previous six weeks. Fifty of these subjects were placed on the American Heart Association low-fat diet, which required an intake of no more than 30 percent fat; 51 participants were placed on the Mediterranean diet, which allowed an intake of 40 percent fat. One hundred participants were not placed on any special diet. “After four years, 83 percent of those on the low-fat or Mediterranean diets hadn't suffered another heart attack, stroke, or other heart problems, compared to only 53 percent of the others” (“‘Healthy’ Fats Just as Beneficial,” 2007).

In recent years, researchers have determined that olive oil has the potential to do more than protect against cardiovascular disease. For example, a 2006 article published in Archives of Neurology examined the association between the Mediterranean diet and Alzheimer's disease. Researchers found that people who adhere to the Mediterranean diet have a reduced risk for developing Alzheimer's disease (Scarmeas, Stern, Mayeux, & Luchsinger, 2006). In fact, people who followed the diet quite strictly “had a 68 percent lower risk of Alzheimer's compared with those who had the lowest adherence” (“Eating a Mediterranean Diet,” 2007).

In 2007 the Journal of Agricultural and Food Chemistry reported on a laboratory study that examined the role that olive oil may play in the prevention of peptic ulcers and some gastric cancers caused by Helicobacter pylori bacterium. Apparently, olive oil contains abundant amounts of polyphenols, powerful antioxidants that help make fruits and vegetables so healthful. Researchers found that, in the stomach, the polyphenols exerted a strong antibacterial activity. “These results open the possibility of considering virgin olive oil a chemopreventive agent for peptic ulcer or gastric cancer” (Romero, Medina, Vargas, Brenes, & De Castro, 2007).

A 2005 article in Nature notes that newly pressed extra-virgin olive oil contains oleocanthal, a compound that acts “as a natural anti-inflammatory compound that has a potency and profile similar to that of ibuprofen” (Beauchamp et al., 2005). Still another study, published in 2006 in Current Pharmaceutical Biotechnology, notes that researchers found that oleic acid, the primary monounsaturated fat in olive oil, may “suppress the overexpression and HER2 (erbB-2), a well-characterized oncogene playing a key role in the etiology, invasive progression and metastasis in several human cancers” (Menendez & Lupu, 2006). Heating olive oil breaks down some of its antioxidants. But unless a cook heats the oil until it begins to smoke, it should retain most of the benefits.

Nuts are another source of monounsaturated fats. A study published in a 2007 issue of Lipids added four weeks of 40 to 90 grams per day consumption of macadamia nuts to the diets of 17 men with high levels of blood cholesterol. Researchers found that the consumption of the nuts “modifies favorably the biomarkers of oxidative stress, thrombosis, and inflammation, the risk factors for coronary artery disease, despite the increase in dietary fat intake” (Garg, Blake, Wills, & Clayton, 2007).

The researchers conclude that macadamia nuts may play a role in preventing coronary artery disease. Almonds are also a wonderful source of monounsaturated fat. For those worried about weight gain from consuming nuts, which are high in fat content, there is an interesting study published in 2007 in the British Journal of Nutrition. Researchers found that even after eating a daily 344-calorie serving of almonds for 10 weeks, there was no change in body weight. The subjects simply ate smaller amounts of other foods (Hollis & Mattes, 2007).

Bad Fats A few fats are known to be unhealthful. These include saturated fats, which are most often found in animal products such as whole milk and red meat. At room temperature, saturated fats are solid or waxy. Coconut oil, palm oil, and other tropical oils are also high in saturated fat.

Trans fats, which are also known as trans-fatty acids, are formed when hydrogen is added to vegetable oil, a process known as hydrogenation. This makes the fat harder and less likely to spoil. Many foods contain trans fats, including commercial bakery products, shortenings, and some margarines. The human body does not make trans fats and does not need them. It is of interest that a number of cities throughout the United States are prohibiting their use in restaurants. A 2007 issue of the Harvard Health Letter notes that trans fats are “now seen as the really bad fat. Beyond its effect on cholesterol, trans fat seems to make platelets ‘stickier’ (making blood clots more likely), stir up inflammation, and promote the production of extra-small LDL particles that are especially damaging to arteries” (“Time to Fatten Up Our Diets,” 2007). However, it is important to realize that food labels may indicate that products contain “zero trans fats” when they actually contain no more than one-half gram of trans fat per serving (“When Zero Isn't Nothing,” 2007).

A number of studies have shown a direct association between intake of bad fats and increased risk for certain medical problems. Thus, an article published in 2007 in Cancer Causes and Control reported that there is “some evidence” that the consumption of beef, lamb, eggs, dairy, fat, or cholesterol “may increase the risk of pancreatic cancer” (Chan, Wang, & Holly, 2007). Another study, published in the American Journal of Clinical Nutrition in 2008, determined that people who frequently eat saturated and trans fats have increased rates of subclinical atherosclerosis (Merchant et al., 2008). And still another study published in 2007 in Circulation concluded that, after covariates were adjusted, “high trans fat consumption remains a significant risk factor for coronary heart disease” (Sun et al., 2007). Those with the highest levels of trans fatty acids in their blood had three times the risk of developing coronary heart disease as those with the lowest levels (Sun et al., 2007).

For women having trouble conceiving, a 2007 study published in the American Journal of Clinical Nutrition has important information. Using data from the Nurses’ Health Study, Harvard Medical School researchers found that even small amounts of trans fats have the potential to cause increases in infertility. Hence, a woman who consumes 2,000 calories per day and who obtains only 2 percent of her calories from trans fats, eats about four grams per day of trans fat or about the amount of trans fats in one doughnut. So, very small amounts of trans fats are able to have a dramatic effect on fertility. “Obtaining two percent of energy from trans fats rather than from monounsaturated fats was associated with a more than doubled risk of ovulatory infertility” (Chavarro, Rich-Edwards, Rosner, & Willett, 2007).

In the past, all fats were usually clumped together and considered bad for one's health. More recently, it has become quite evident that, while some fats are indeed unhealthful and should play a very limited role in the diet, there are fats that should be part of the daily diet. Just about everyone would benefit from more monounsaturated fats, and most people should be adding increased amounts of foods with omega-3s. On the other hand, trans fats should be avoided and saturated fats should be avoided or seriously limited.

Myrna Chandler Goldstein and Mark A. Goldstein
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FIBER

Fiber in the diet is a bulky part of various plants that is not broken down by digestion. While fiber has little real nutritional value, it does have a host of health benefits and may help with everything from lowering cancer rates, the risk for diabetes, and levels of cholesterol and triglycerides to preventing constipation and heart disease; at the same time, it can help dieters feel full with fewer calories.

Also known as roughage or bulk, fiber is in the skins, seeds, leaves, and roots of various fruits and vegetables as well as in the bran and germ layers of popular grains. Since people lack the digestive enzymes to break down fiber, it moves through the digestive system largely unchanged and depending on the type of fiber, it may either speed up or slow down the passages of the food as waste.

Dietary fiber often is listed on food labels as soluble fiber, fiber that dissolves in water or fluids, and insoluble fiber, which does not dissolve in fluids. Soluble fiber is easily identified in oatmeal, nuts or seeds, lots of fruits, oat bran, and dried beans and peas. Insoluble fiber is found in brown rice, wheat bran, whole wheat bread, barley, and many vegetables and fruits. The soluble fiber, once eaten, dissolves in the fluids secreted by the digestive tract. As it is broken down by the fluids, the fiber forms a gel, which then passes slowly through the rest of the digestive area. Soluble fiber is known to slow the rate of digestion and absorption, which assists in stabilizing blood sugar levels in diabetics. The slow rate of digestion also helps reduce levels of low-density lipoproteins (LDL) or the “bad” cholesterol. LDL collects in the walls of blood vessels and can create blockages. Higher LDL levels also increase the risk of a heart attack or blood clot.

On the other hand, foods that contain insoluble fiber act to keep the digestive system running smoothly and on time, as the fiber goes through the system largely unchanged. Foods containing lots of insoluble fiber include fruits and vegetables with an edible skin or seeds. Each type of fiber plays a role in wellness, and nutritionists encourage a diet with a variety of both kinds of fiber. The government recommendation for daily intake of dietary fiber is 14 grams for every 1,000 calories consumed. That means that someone who routinely eats 2,000 calories each day should include at least 28 to 35 grams of dietary fiber in his or her food choices (United States Department of Agriculture, 2011).

Studies increasing show that a fiber rich diet improves an individual's health. Researchers from Northwestern University concluded that middle-age adults who consume large amounts of fiber are less likely to develop heart disease in their lifetime (“Fiber May Lessen Lifetime Risk,” 2011). In fact, a study by the National Cancer Institute in conjunction with the American Association for Retired Persons released in 2011 found that overall health substantially improved for men and women who eat the highest levels of dietary fiber. The nine-year study showed that men and women who ate from 25 to 29 grams of fiber per day were 22 percent less likely to die than those eating the least, from 10 to 12 grams of fiber per day (Park, Subar, Hollenbeck, & Schatzkin, 2011).

[image: images]

Oatmeal served with dried fruit and nuts is a high fiber meal.

(Robyn Mackenzie/Dreamstime.com)

As baby boomers age, they are paying attention to the message a about fiber. According to market research firm Datamonitor, the variety of fiber-rich foods is growing dramatically. According to statistics from Datamonitor, 890 new products reached supermarket shelves in 2007, and more growth is expected (Raymond, 2007). Still, Americans have a long way to go to improve their fiber intake. According to the National Fiber Council, the average Americans eats about half of the recommended amount of dietary fiber (Raymond, 2007).

Scientists and food manufacturers are working to create a new type of fiber known as digestion-resistant starch. The starches are produced by heating or chemically adjusting existing starches as well as by genetically engineering plants to produce a more fiber-rich grain such as wheat and rice.

For grains, the refining process removes the bran, or outer coat of the grain, and this lowers its fiber content. That is why brown rice has more fiber than white rice, which has had the hull removed. It stands to reason that removing the skin from fruits and vegetables also lowers their fiber content. Refined and processed foods, including canned fruits and vegetables, are lower in fiber content than their fresh counterparts. The fiber content is shown on the label, and, as of 2011, manufacturers were required to list the total amount of fiber and the amount of fiber in each serving of food. Legislators are also considering a requirement that soluble fiber be listed separately from total fiber on nutrition labels since the soluble fiber contains the largest health benefit for consumers. Fiber supplements, while helpful, still lack the vitamins, minerals, and other nutrients found in fresh foods.

Sharon Zoumbaris
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FIBROMYALGIA

The hallmark of fibromyalgia (FM) includes the presence of multiple tender points at specific locations over the body combined with the report of widespread musculoskeletal pain. A good analogy is to consider pain as a radio signal. If the volume control on the receiver is broken and broadcasts only at a greatly amplified sound level, an otherwise normal listening experience will become difficult to tolerate. It is the same type of experience with pain in FM; even typically nonpainful stimuli like a gentle hug can cause discomfort because of pain amplification. This phenomenon is caused in large part by central sensitization, and, in fact, many researchers believe the central nervous system is the key factor in the pathology of FM. Like most chronic illnesses, the symptoms of FM extend far beyond the defining criteria. In addition to pain, many patients also report the following comorbidities (overlapping but separate disorders or symptoms):

 

•  Fatigue

•  Muscle and joint stiffness

•  Insomnia

•  Restless legs syndrome

•  Balance issues, including orthostatic hypotension and dysautonomia

•  Headaches, including migraine headaches

 

Cognitive Lapses

 

•  Raynaud's phenomenon

•  Autoimmune disorders such as Sjögren's syndrome and rheumatoid arthritis

•  Visual, auditory, tactile, and olfactory hypersensitivities

•  Irritable bowel and irritable bladder

•  Pelvic pain, endometriosis, vulvodynia

•  Depression and anxiety disorders

•  Temporomandibular joint dysfunction

 

The symptoms of FM may improve, may worsen, or may be continual, but the disorder is extremely unlikely to completely go away. Periods when symptoms worsen are termed flares and are often brought on by physical overexertion or stress. Many people with FM find that, at least some of the time, their illness prevents them from engaging in common everyday activities, such as traveling in a car for prolonged periods and climbing stairs. The disorder can be debilitating and often has a serious impact on family relationships, social friendships, and the ability to stay employed. It is understandable that life satisfaction levels suffer when someone cannot participate in what is considered a normal lifestyle. As is true with most chronic pain conditions, depression and anxiety are a common response to FM symptoms. Unfortunately, some medical providers continue to treat FM as only a psychosomatic disorder despite more and more research confirming that FM is, in fact, physical.

There are some further points to remember about this disorder. First, FM is not limited to the musculoskeletal system; research has shown brain and spinal cord involvement. Second, although some persons with FM may first experience primary immune system disorders such as rheumatoid arthritis, systemic lupus erythematosus, or Sjögren's syndrome, FM is not in itself an autoimmune disease. Third, we know this disorder is not the same as chronic fatigue immune dysfunction syndrome (CFIDS), because people with FM have chemical hallmarks in their spinal column fluid that are not present in CFIDS. Fourth, FM is not a mental illness. Studies have shown there is no higher incidence of mental illness in FM than in many other chronic pain populations. Overall, it is important to remember that FM is not a catchall diagnosis; it is a chronic, nondegenerative, noninflammatory disorder with an accepted diagnostic criteria.

The differences between rheumatic conditions involving joint deformity, termed articular rheumatism, and painful but nondeforming muscular rheumatism was recorded in the early to mid-1800s. A surgeon named William Balfour from Edinburgh, Scotland, and later the physician François Valleix in Paris, independently described unusually painful areas in patients with muscular rheumatism that produced shooting pain when palpated. Fibrositis was the term that preceded fibromyalgia. It first came into use in 1904, when English neurologist Sir William Gowers wrote a medical paper on low back pain. He speculated that low back tenderness was due to inflammatory changes in muscle fiber tissue and discussed for the first time the concept of pain amplification, as well as the possible contribution of disrupted sleep and fatigue to diffuse rheumatic muscle pain.

However, subsequent studies of muscle biopsies failed to find traditional indications of inflammation, and the term fibrositis was then considered a misnomer. At the turn of the 20th century, physician Sir William Osler coined the term myalgia and speculated that the pain of muscular rheumatism involved “neuralgia of the sensory nerves of the muscles.” World War II saw an increase in the diagnosis of fibrositis in British soldiers, with 70 percent of all rheumatic patients in British army hospitals diagnosed with the condition.

Over time, the terms fibrositis, fibromyositis, muscular rheumatism, and even “tender lady syndrome” have all been used to describe this disorder. In 1973 the researcher Philip Hench first introduced the term fibromyalgia, which more accurately describes the symptoms. This current term is referenced by the following medical root words: fibra (Latin for fiber), myo (Greek for muscle), and algos (Greek for pain). Researchers such as Muhammad B. Yunus, Robert M. Bennett, I. Jon Russell, and others, seeking to clearly define FM in the 1980s, proposed the need for a unified classification system. In 1990, following a rigorous multisite research study, the American College of Rheumatology published a formal “Criteria for the Classification of Fibromyalgia.” The American Medical Association recognized FM as a true illness and as a major cause of disability in 1987; the World Health Organization followed with the same recognition in 1992.

In most chronic illnesses a single lead cause eludes researchers, and FM is no different. However, scientists continue to develop a number of hypotheses about who may develop this disorder and why based on good objective evidence. Along with demographic studies and recorded clinical observations that highlight known risk factors, causation hypotheses are helpful in indicating further possible risk. Both known and suspected risk factors include gender, age, genetics, viral infection, stress, nervous system malfunctioning, sleep disturbances, and hormonal discrepancies.

Gender, Age, And Genetics The two greatest known risk factors for FM appear to be a family history of the disease and being female. In fact, two recent studies have revealed that FM in a first-degree female relative is the greatest predictor of developing FM. No one knows why more women are diagnosed with FM than men. Various studies based on prevalence data show that women are seven to nine times more likely to have fibromyalgia than men and that the peak age for diagnosis in women is during the childbearing years. This has led researchers to suspect that either childbirth or menopause might be triggers for some women. However, there are no data to support the idea that gender-specific hormones such as estrogen, progesterone, or testosterone are linked to the development of the disorder.

FM is found in all age ranges, from children to the frail elderly. Research funded by the National Institutes of Health has begun to find out more about FM in both of these age spans. One study found that one-quarter of adult FM patients report their symptoms started before 15 years of age. Other studies have shown that the disorder's principal symptoms are the same for children as for adults, although children have more commonly reported nighttime growing pains, pain in extremities, poor sleep, and difficulty keeping up with their peers in athletic endeavors. In contrast, children have reported less low back pain, hand pain, or symptom changes associated with mood or weather. Indeed, pain is not one of the primary complaints in children with FM. This is likely because young children have a hard time knowing their pain isn't normal. Claudia Marek, author of The First Year—Fibromyalgia, interviewed a group of children and was amazed to discover 50 percent of her interviewees thought everyone they knew had pain but that other children were simply braver and better at coping with it than they were. Consequently, they were unwilling to verbalize their distress to others.

In fact, for many children with FM, the pain they experience is normal to them. Since they have not experienced life without the disorder, they cannot distinguish their symptoms as unusual. FM can be quite severe in childhood. Similar steps to those used for diagnosing FM in adults are used by pediatric providers: a medical history is taken, other possible causes for the symptoms are ruled out, and a tender point survey is performed. Children and adolescents with FM may report as few as five tender points. As discussed earlier, this can be because their experience of normal pain is skewed and leads to an underestimation of pressure pain severity during the test.

Children with FM are often misdiagnosed at first with mood disorders or other conditions, and it is not unusual for families seeking help for their children to have difficult experiences before receiving the correct diagnosis. Beyond the same discounting of symptoms adults with FM have received from the medical community in the past, some parents report they were unjustly accused of poor parenting by encouraging their child toward an imaginary disability, or even of inventing illness in a bid for the parents to receive heightened attention. Sometimes it is the cognitive problems experienced with FM that will first alert parents to seek medical help for their child. When this happens, the more recognized learning disorders such as dyslexia or attention deficit disorder are often explored and ruled out before finding the correct diagnosis. One discernable difference between children with dyslexia or other learning difficulties and those with FM is that those with learning difficulties will have a consistent struggle to perform certain tasks, whereas a young student who has no difficulty concentrating on schoolwork one day but struggles on other days may be displaying the “fibro-fog” of FM.

On the other end of the age spectrum, older adults bear the greatest burden of FM. One study found that only 9 percent of consecutively enrolled older adults tested for FM had previously received the diagnosis. Other painful conditions that come with aging may be the culprit. As an example, multiple surgeries, especially back and pelvic or abdominal surgeries, are associated as triggers for FM, and so age itself may also be a trigger for FM.

Alternately, one of the greatest risks for elderly patients who have been diagnosed with FM is that other diseases may be blamed on FM and thereby overlooked. For example, cardiac chest pain can be misdiagnosed as tender-point chest pain by either the patient or the clinician, while widespread pain from metastatic (spreading) cancer or the typical fatigue of undetected hypothyroidism (low thyroid disease) or anemia may be misinterpreted as the pain and fatigue of FM. Back pain with numbness, tingling, or radiating to the hips and legs may be neurologic in nature and not due to FM. Severe hip osteoarthritis (degenerating joint inflammation) is often overlooked in FM because of an older patient's longstanding pain, or may be attributed to the lessening mobility and deconditioning associated with normal aging. Autoimmune diseases such as polymyalgia rheumatica (PMR, an inflammatory condition) in persons older than 50 can also be misdiagnosed as FM despite a simple blood test called a sedimentation rate that could easily differentiate the two. This type of searching beyond the explanation of FM pain is critical; for example, undiagnosed PMR can sometimes progress to irreversible blindness.

By definition, no single surgery or round of medications will cure a chronic illness. Since that is the case, treatments for chronic illnesses are ongoing and lifelong. A biopsychosocial treatment schedule has proven to be the best approach for regaining good quality of life when living with FM.

The ultimate goal of health treatment is to reduce symptoms, promote physical fitness, and optimize the ability to perform activities of daily living. One health care provider alone cannot hope to accomplish this breadth of goals. An interdisciplinary team of providers is generally required for the best treatment outcome. The most important player on the team, however, is the person with FM. A patient who is active in the management of his or her FM is critical. A passive person with FM who expects a doctor's cure will be disappointed.

The FM patient who is proactive in his or her own health will need to assemble a treatment team and, further, become well educated about the disorder. This will mean staying informed about any current medication and its possible side effects, learning about common FM comorbidity symptoms, exploring cognitive behavioral strategies along with complementary and alternative therapies, exercising, and maintaining a nutritional diet. A good treatment team can provide the necessary knowledge.

Treatment Team

Primary Provider A single primary provider who can prescribe medications is the cornerstone of the treatment team. This might be a primary care physician, nurse practitioner, physician's assistant, internist, osteopathic physician (a holistic provider also called a doctor of osteopathy), or perhaps a physiatrist (a physician specializing in physical rehabilitation). The primary provider will be responsible for making the diagnosis, prescribing medications, and managing recommendations from other specialists.

Physical Therapist A physical therapist (PT) can evaluate and treat regional pain, balance issues, and discuss energy conservation to manage fatigue. Treatments employed by PTs may include rehabilitation exercise, manual therapies, neurosensory balance analyses (measuring nerve transmission information to and from peripheral extremities to the CNS), gait analyses with corrective orthotics fitting, and a multitude of management strategies for long-term self-care. PTs can also teach patients to use spray-and-stretch, a treatment that requires a prescription from the provider for fluoromethasone cooling spray (a skin refrigerant). The PT can teach patients to spray the medication on selected muscles, which allows painfully tight muscles to be stretched with less discomfort. Patients can then use spray-and-stretch at home whenever needed. PTs may fit patients for prescription orthotics for foot pain and work in concert with an orthotist to ensure proper fitting. Finally, PTs may administer ultrasound therapies to reduce pain from regional syndromes, including temporomandibular joint dysfunction (also called TMD, a cause of jaw pain) and chronic back pain.

Occupational Therapist An occupational therapist (OT) can provide many of the same services as a physical therapist but commonly will focus more on physical modifications to workplace, home, or activities of daily living. Some PTs and OTs will divide the care of FM patients so that large muscles and joints are evaluated and managed by the PT, while smaller muscles and joints are evaluated by the OT. An example of this could include management of wrist pain or carpal tunnel syndrome by the OT and management of knee pain by the PT. In addition to providing individually fitted wrist splints and rehabilitative exercises, the OT might train the patient in such things as how to keep the body aligned in a neutral position during normal activity. The OT also has ergonomic expertise and can recommend a variety of equipment to ease pain and promote optimal posture.

OTs are usually well versed in creating an optimal work environment. They can help patients ask employers for special accommodations such as avoidance of bright or flashing lights, strong smells, cold environments, or loud noises. They can help clarify whether an employee can physically tolerate standing for prolonged periods of time; can perform repetitive tasks; and has a fast, unobstructed path to the restroom; and they can explain the need for that employee to take short, frequent stretch breaks. At home, they can help patients think twice about where they store commonly used items in the kitchen, how to hang pictures, and how to do housework, and they can remind patients of the need to pace themselves to avoid triggering a symptom flare. They are often the providers who suggest modifications such as vocational rehabilitation or suggest that patients consider disability.

Speech Therapist The speech therapist (ST) is a communications expert who can evaluate cognitive difficulties such as fibro-fog and differentiate them from cognitive deficits related to dementia, post-stroke, or head trauma. FM patients often report great distress about their perceived cognitive decline, so the ability to improve cognitive function is typically welcomed as life-enhancing. The ST will recommend a variety of nonpharmacologic strategies to maximize cognitive abilities and provide mental exercises to help enhance memory. Some of these strategies include establishing easily recalled routines, placing reminder notes, forming memory associations, decreasing multitasking, and reducing distractions.

Clinical Exercise Specialist The clinical exercise specialist (CES) is a fitness professional who has advanced training in working with special populations, including those with chronic illnesses. In this developing field, the CES works as a bridge between the medical clinic and a home or public exercise setting where ongoing postrehabilitative workouts can take place. The CES provides guidance that takes into account the recommendations of the primary provider, the PT, the OT, and the ST. The CES may work as a specialized in-home personal trainer or lead special population classes in a general exercise setting. CESs also work as medical research study team members, providing physical function testing or leading strictly defined study-based group exercise. In their close association with an FM client, they are often the first to hear about side effects or adverse events that might be related to a prescription drug, a developing comorbidity, or a change in disease course. They are an important link in knowledge and communication, encouraging a client with FM to seek direction and further treatment planning from the primary provider or other members of the treatment team.

Psychologist The psychologist is one of many health care providers who can help maximize quality of life in someone with a chronic illness. Similarly, psychiatric mental health nurse practitioners (PMHNPs) and medical social workers possess some of the same skills. All can generally offer counseling related to cognitive-behavioral strategies. These strategies are often beyond the scope of the primary health care provider. Cognitive-behavioral strategies are formed by talk therapy and are individualized for each patient. For many with FM, these therapies can include fatigue control, decreasing catastrophic thinking, and boundary setting. There are numerous other types of counseling as well that these professionals can employ, depending on the needs of the patient or family they are treating. The PMHNP can also prescribe medication to augment therapy.

Registered Dietitian The registered dietician (RD) is helpful in FM because many people's quality of life will improve through dietary change. The RD can help people learn not only what foods to avoid or minimize but how to introduce new foods into the diet and how to really enjoy new foods. In FM, obesity is often a problem, especially due to the sporadic nature of FM flare cycles and the resulting disruption of an exercise routine. The RD can individualize an eating plan based on each patient's food preferences. In general, they discourage diets and emphasize healthier eating for the long run. They also try to strip away moral value from food by discouraging naming certain foods “good” or “bad.” Instead, they focus on which foods to eat often and which foods to enjoy less frequently or in smaller amounts. Another role of the RD is to help people with concurrent celiac disease, since gluten and its related products are so prevalent in the food supply. Lactose intolerance is a bit easier to negotiate, but an RD will have tips to minimize symptoms stemming from that problem as well.

The future of RDs in FM can involve helping patients remove or reduce dietary excitotoxins, including agents such as unbound glutamate. Similarly, as evidence mounts regarding agents such as aspartame and its influence on N-methyl D-aspartate (NMDA) receptor activity, those foods may need to be modified as well. These last two are particularly tricky, because dietary excitotoxins are common in our food supply but are not generally listed on food labels. When they are listed, they come in a variety of names and chemical compounds. The term nutritionist is not protected by law; therefore, anyone can claim the title of nutritionist, including many diet authors. The title of RD or LD (licensed dietitian) guarantees qualification by license and legal standards.

Others who can bring optimal care are the medical providers who specialize in the common comorbidities of FM. It is critical for the primary provider to seek evaluation and treatment recommendations for any diagnosed or undiagnosed symptom within the specialist's area of expertise. The primary provider does not ask the specialist to manage the patient's overall FM; he or she only refers the patient for treatment of the comorbidity. Specialists include a gastroenterologist, urologist, sleep specialist, endocrinologist, neurologist, rheumatologist, orthopedic surgeon, andpsychiatrist.

Patient Education After assembling the FM treatment team, education about FM is invaluable. Education can occur individually between the provider and patient; in support groups; or through carefully selected books, media, and Internet sites. The primary provider is tasked with providing education regarding the validity of the FM diagnosis and the nondestructive nature of the condition on muscle. The provider outlines a rational treatment plan focusing on minimizing symptoms and restoring functionality. It is disheartening to learn that it is generally not possible to return to the state of health experienced before the onset of FM; most symptoms can never be totally eradicated. Having realistic expectations about the amount of relief possible from medications (generally 30 to 50 percent) is important for learning to cope with a new lifestyle reality. The primary provider will be supportive but realistic in terms of the lifelong nature of FM. Together patient and provider can review evidence-based educational materials. Touted cures can be discussed between the primary provider and the patient, but ultimately treatment choices and financial decisions belong to the patient.

Kim D. Jones and Janice H. Hoffman
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FLAXSEEDS

The flax plant has a truly ancient history. During the Stone Age, it grew in Mesopotamia, which is now the southern portion of Iraq. There are recordings of the use of flaxseeds in the preparation of food in ancient Greece. In both ancient Greece and ancient Rome, flaxseeds were believed to have a number of healthful benefits. But after the decline of the Roman Empire, interest in flaxseeds waned.

That changed in the eighth and ninth centuries. The emperor Charlemagne reintroduced flaxseeds to the European palate. Centuries later, colonists planted flax in the United States. In the 17th century, flaxseeds arrived in Canada. Today, Canada is the world's largest producer of flaxseeds (George Mateljan Foundation, 2010). (Flaxseeds have also been used to make products such as rope, linen, linseed oil, and linoleum.)

Flaxseeds contain very good amounts of manganese and dietary fiber. They have good amounts of magnesium, folate, copper, phosphorus, and vitamin B6 (George Mateljan Foundation, 2010). Additionally, flaxseeds have alpha-linolenic acid (ALA), an omega fat that is a precursor to eicosapentaenoic acid, the type of omega-3 that is found in fish oil. Furthermore, they have lignans, phytochemicals (plant-based substances) that have estrogenic and anticancer effects (Turner, 2009). But it is important to review the research.

Cancer

Breast Cancer In a study published in 2004 in the American Journal of Clinical Nutrition, Canadian researchers supplemented the diet of 46 postmenopausal women with a daily muffin. For 16 weeks, the women ate muffins with a placebo or soy (25 grams of soy flour) or flaxseed (25 grams of ground flaxseed). At the end of the study, the researchers determined that the estrogen metabolism of those eating the flaxseed muffins, but not the soy or placebo muffins, had undergone a few changes. The levels of 2-hydroxyestrone, which is believed to be protective against breast cancer, had increased significantly. Second, the ratio of 2-hydroxyestrone to 16-alpha-hydroxyestrone (a metabolite that is thought to promote cancer) increased dramatically. This is also indicative of cancer prevention. So, flaxseeds appeared to have anticancer properties while the blood levels of the estrogen fractions (estradiol, estrone, and estrone sulfate) remained the same, which is important for bone health (Brooks et al., 2004).

Prostate Cancer In a study published in 2008 in Cancer Epidemiology, Biomarkers and Prevention, researchers placed 161 men with prostate cancer on one of four diets at least 21 days before their scheduled prostatectomy: a flaxseed-supplemented diet (30 grams per day), a low-fat diet (less than 20 percent total energy), a flaxseed supplement low-fat diet, or a control (usual) diet. The men, who had a mean age of 59 years, remained on the diet for an average of 30 days.

Following surgery, the tumors were analyzed. Researchers found that tumors in the men who followed the diets that contained flaxseeds grew 40 to 50 percent more slowly than in the men who ate the low-fat or control diets. The researchers concluded that “flaxseed is safe and associated with biological alterations that may be preventive for prostate cancer” (Demark-Wahnefried et al., 2008).

Hot Flashes In a small study published in 2007 in the Journal of the Society for Integrative Oncology, Mayo Clinic researchers examined the use of flaxseeds to help women who did not want to take hormonal therapy manage their hot flashes. To be included in the study, women had to experience 14 hot flashes per week for at least one month.

For six weeks, every day, the women took 40 grams of crushed flaxseeds. At the conclusion of the study, the researchers found that the frequency of hot flashes had decreased by 50 percent—from 7.3 hot flashes to 3.6. However, a significant number of the women experienced gastrointestinal problems, a side effect that is not uncommon with flaxseed supplementation. Nevertheless, the researchers noted that flaxseed dietary therapy “decreases hot flash activity in women not taking estrogen therapy” (Pruthi et al., 2007).

On the other hand, a study published in 2006 in Menopause compared the effects of the 16-week consumption of daily muffins containing either 25 grams of soy flour, 25 grams of ground flaxseed, or wheat flour (control) on the frequency and severity of hot flashes in 99 postmenopausal women. Eighty-seven women completed the study. Of these, 31 ate the soy flour muffins; 28 ate the ground flaxseed muffins; and 28 ate wheat flour muffins. Although the researchers conducted extensive analysis of the results, they found that “neither dietary flaxseed nor soy flour significantly affected menopause-specific quality of life or hot flash symptoms in this study” (Lewis et al., 2006).

Reduce Symptoms Of Attention Deficit Hyperactivity Disorder In a study published in 2006 in Prostaglandins, Leukotrienes and Essential Fatty Acids, researchers reviewed the effect that flaxseed oil had on 30 children with attention deficit hyperactivity disorder (ADHD) in Pune, India. The average age of the boys was seven years; the average age of the girls was eight and a half years. Boys outnumbered girls by three to one. The control group consisted of 30 healthy children without ADHD.

For three months, the children with ADHD were given daily flaxseed oil supplementation “corresponding to 200 mg [milligrams] ALA content along with 25 mg vitamin C twice a day.” All of the children completed the study; no one had any side effects.

The researchers observed dramatic improvements in the symptoms of children with ADHD. “All the symptoms like impulsivity, restlessness, inattention, self-control, psychosomatic problems and learning problems showed highly significant improvement.”

Social and learning problems, so often seen with ADHD, also improved. The researchers noted that “flax oil-based emulsion could be a useful adjunct for effective therapy of ADHD” (Joshi et al., 2006).

Lower Blood Pressure In a 12-week study published in 2007 in the European Journal of Clinical Nutrition, Greek researchers supplemented the diets of 59 middle-aged men who had dyslipoidemia (abnormal fats in the blood) with flaxseed oil. The diet of a control group of 28 men was supplemented with safflower oil. The goal was to determine the effect that flaxseed oil had on the blood pressure.

The researchers found that when compared to supplementation with safflower oil, supplementation with flaxseed oil resulted in significant reductions in both systolic and diastolic blood pressure levels. By lowering blood pressure levels, flaxseed oil helps to maintain cardiovascular health (Paschos et al., 2007).

Improved Cognition In a study published in 2005 in the Journal of Nutrition, Dutch researchers examined the association between dietary intake of phytoestrogens—specifically lignans, such as those contained in flaxseeds—and cognitive function in 394 healthy postmenopausal women who consume a Western diet. The researchers found that the women who included higher amounts of lignans in their diets had significantly better cognitive performance. This was particularly apparent in the women who were 20 to 30 years postmenopausal. The researchers wrote, “From our results, we conclude that higher dietary intake of lignans is associated with better cognitive function in postmenopausal women.” Even so, the researchers noted that the results are far from conclusive. “Data on the relation between phytoestrogens and cognitive function are still sparse and far from sufficient to become conclusive” (Franco et al., 2005).

Two Caveats Since the body is unable to break down whole flaxseeds, the seeds must be ground before consumed or added to another food such as yogurt or oatmeal. Small grinding machines, such as those used to grind coffee, are useful for grinding flaxseed.

It is generally recommended that people add one to two tablespoons of flaxseeds to their daily diets. However, as has previously been noted, flaxseeds may cause gastrointestinal problems. So, it is best to begin with a relatively small amount of flaxseeds, and slowly increase the amount.
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FLEXIBLE SPENDING ACCOUNT (FSA)

Flexible spending accounts have been around for a while and are available to consumers through their employer-offered health insurance. Similar to a dependent care flexible spending account, these accounts allow individuals to pay predictable health care expenses with tax-free income.

Health care FSAs require an accurate assessment of health care costs for the upcoming year. Employees who enroll are allowed to set aside a certain amount of money from their pretaxed salary. The money is deducted from the employee's pay and placed into an account that can be used to pay for authorized medical expenses not covered by insurance. These expenses may include doctor's visits or copays, prescription medications, glasses or contact lenses, even braces or other dental procedures. This type of an account works well for planned expenses such as a monthly orthodontia bill or blood pressure medication, birth control pills, any expense that happens on an ongoing, monthly basis.

The fund can be used to pay medical bills even before the money is deducted from the employee's pay. However, an important fact for someone with a health care FSA to be aware of is that this is a use-it-or-lose-it account—any money left at the end of the year is forfeited by the employee.

Once the figure is determined at the beginning of the employer's plan year, the employee cannot alter the amount of money to be set aside even if the planned expenses change, such as a child getting his or her braces off early. Still, the money can be used for any other qualified expenses, and many people use leftover money to stock up on contacts or get a filling or crown they had been putting off because of the cost.

Another positive feature of flexible spending accounts is their ability to provide dollars for expenses that a basic health insurance plan may not cover. Services such as acupuncture, smoking cessation programs, chiropractors, and psychiatric care may be allowed. Plus, an employee can use the money as reimbursement for children's health care expenses as well as his or her own health care expenses. For these reasons, FSAs are growing in popularity due to the increasing use of nonconventional treatment plans and alternative medicine by many Americans. According to statistics from the National Center for Complementary and Alternative Medicine, a branch of the National Institutes of Health, At least 38 percent of adults in the United States and some 12 percent of children are currently using some form of complementary or alternative medicine. The most widely used complementary or alternative medicine therapies include acupuncture, biofeedback, hypnosis, massage, and meditation. In addition, employees are beginning to recognize that FSAs offer more flexibility and greater opportunity to use the money they would normally pay for vision and dental care insurance premiums.

To illustrate the savings, if a salary is taxed at 25 percent, only 75 cents per dollar is left to pay uncovered medical expenses. For an employee who decides to set aside $2,000 per year in a health care FSA, each full dollar of the $2,000 is available to reimburse qualified expenses. If employee used the full $2,000 deferred to his or her health care account, he or she would save approximately $500 in taxes. This, in turn reduces taxable income, similar to the way a 401(k) contribution works, because the money contributed to the FSA is transferred out before income taxes are applied.

Changes In The Law Unfortunately for many employees, 2011 marks the start of significant changes to FSAs due to the 2010 Patient Protection and Affordable Care Act. There are two main changes that have the potential to raise health care costs. First, beginning in January 2011, qualified deductible items no longer include over-the-counter medicines unless they are prescribed by a doctor. This change may be felt most by people with chronic illnesses who depend on drugs that have changed from being available by prescription only to being available over the counter in recent years. Consumers and retailers have criticized this change, especially for loratadine (Claritin) and other allergy medicines, heartburn pills like famotidine (Pepcid), or even for pain relief drugs like acetaminophen (Tylenol). A few drugs, including insulin, are exempt.

Another big change to FSA rules will take effect in 2013, when the annual limit that employees may contribute to their plan will be restricted to $2,500. Employers had allowed larger deductions, often setting the figure between $2,500 and $5,000. However, according to insurance industry estimates, the average amount contributed to employee-sponsored FSAs in 2009 was just over $1,500—well below the $2,500 limit, meaning the cap may not have that much impact on middle-class Americans.

Sharon Zoumbaris

References

Fingar, Melissa. “FSAs, HSAs, and HRAs: Maximizing Available Health Care Options to Achieve Health Care Savings.” Journal of Compensation and Benefits 21, no. 3 (May–June 2005): 21.

Geisel, Jerry. “IRS Limits FSA Reimbursements of OTC Medications.” Business Insurance 44, no. 36 (September 13, 2010): 3.

Konrad, Walecia. “Flexible Spending, a Little Less So.” New York Times (April 16, 2010), www.nytimes.com/2010/04/17/health/17patient.html.

Long, Emily. “Bill Caps Flexible Spending Account Contributions.” Government Executive (December 4, 2009), www.govexec.com./story_page.cfm?filepath=/dailyfed/1209/120409/1.htm&oref=search.

FOOD ALLERGIES. See ALLERGIES, FOOD

FOOD AND DRUG ADMINISTRATION (FDA)

The Pure Food and Drug Act of 1906 marked the beginning of a series of reform legislation that laid the foundation for the consumer protection movement of the 20th century. The act protected consumers from false labeling of food and drugs and the sale of adulterated food.

It was a great expansion of the powers created by the Commerce Clause of the U.S. Constitution. This law began to have teeth, allowed offending products to be confiscated and destroyed, and allowed individuals and companies to be fined and individuals to be sentenced to jail. This act contained the seeds of the current U.S. Food and Drug Administration (FDA), an agency that monitors, regulates, and oversees food, drugs, biologics, medical and radiologic devices, diagnostic agents, and cosmetics.

Currently the FDA exists under the umbrellas of the U.S. Department of Health and Human Services headquartered in Rockville, Maryland. The headquarters is supported by field offices and laboratories across the United States and its territories. Within the FDA are offices that carry out the day-to-day activities of the various missions assigned to the FDA by law. The Office of the Commissioner supports the head of the agency. The offices that are most related to food are the Center for Food Safety and Applied Nutrition, the Office of Regulatory Affairs (ORA), and the Office of Criminal Investigations (OCI).

The ORA operates primarily through the field offices located around the country. It serves as an information-gathering arm of the agency. Inspections are conducted by investigators or consumer safety officers, who are also spread through the country in the field. These offices are divided into five basic geographic regions, which are subdivided into 13 districts. The support laboratories are also under the ORA.

In 2002 the OCI was established from the ORA to concentrate the enforcement powers and investigations of the FDA. The OCI agents are not involved with the day-to-day inspections, which make up the bulk of the ORA's work. The OCI agents uncover, investigate, and develop cases in criminal matters such as fraudulent labeling, intentional adulteration, intentional tampering, and other criminal acts. OCI agents are armed agents, not inspectors. Food Emergency Response Network, Strategic Partnership Program—Agroterrorism—and other programs are administered in cooperation with other federal agencies such as the Federal Bureau of Investigation.

The FDA has jurisdiction over a large portion of the food in distribution and vitamin supplements in the United States. The Center for Food Safety and Applied Nutrition monitors ingredients, packaging, food safety, and dietary supplements, and it coordinates packaging laws with the European Union and many other food-related activities.

The FDA, the oldest consumer protection agency of the U.S. government, has become more important and more varied as the needs of the public have changed with increased technology. As more was learned about the toxicity of preservatives in food, for example, the FDA was tasked to protect the public. This required a marriage of science and administration that continues today to be the center of the agency's operation. The FDA maintains a recall website for the benefit of consumers.

Food And Drug Administration Modernization Act Of 1997 The Food and Drug Administration Modernization Act (FDAMA) of 1997 amends the Federal Food, Drug, and Cosmetic Act regarding the monitoring of food and drugs, devices, and biological products. By passing FDAMA, Congress expanded the power and purpose of the FDA in ways that recognized new complexities created by new technological, trade, and public health issues. The highlights of the FDAMA are discussed in the following sections.

Prescription Drug User Fees The law extends the authorization of the Prescription Drug User Fee Act of 1992 for five additional years. The pharmaceutical industry gains from the extension of this program, because, through the expansion of the number of people working in the drugs and biologics sections (approximately 700 additional people), the FDA has substantially decreased the time that it takes for a new drug to be reviewed

FDA Initiatives and Programs This part of the new law affords patients with increased access to experimental and innovative medications and devices. This makes it possible for promising drugs and devices to reach more patients in a more timely manner. It also takes advantage of computer databases to track side effects and increases patient access to information about the new drugs and devices.

An additional portion of the law allows patients using certain life-sustaining drugs or drugs that treat certain debilitating and serious diseases to be notified when a company intends to stop manufacturing that drug. The new law also applies the rules and regulations applicable to drugs to biological products, thus streamlining many processes.

Information on Off-Label Use and Drug Economics Sometimes a drug that has been approved for one purpose turns out to also have other applications. Sometimes the second inadvertent application is more significant than the original. Before this law, dissemination of information regarding unapproved applications of the drug and even medical devices was prohibited. The current law allows the dissemination of peer-reviewed articles in medical journals that discuss other implications of drugs and devices, if the company agrees to file another application for that use of the drug.

Another change is the ability of drug companies to disseminate information about the economics of drug decisions to organizations that purchase drugs and devices in quantity because they treat many people. The purpose of this portion of the law is to allow managed care organizations and formulary committees and the like to make informed decisions about the economic implications of their purchasing decisions. Currently such information may not be provided to individual health care providers.

Pharmacy Compounding Certain drug therapies are not manufactured in commercial quantities. In such cases, drugs must be compounded by hand by pharmacists. These drugs are exempted from the provisions of the law to ensure that pharmacists will continue to compound drugs needed by certain patients. To keep commercial manufacturers from avoiding the law by calling their activities compounding, the law states the definitions and quantities involved to minimize cheating.

Risk-Based Regulation of Medical Devices The FDA, in an effort to place its resources where they are most needed, has created classes of medical devices. Those devices in Class I—that is, those that do not pose a large potential threat to public health if they fail or because they are not used in life-threatening cases—are exempted from premarket notification. The law requires that the FDA focuses on monitoring those devices in the marketplace that present the highest risk to human health and safety. The FDA has put a reporting system in place and can give most of its attention to larger-scale facilities that use the devices regularly and in very diverse conditions.

The act also allows the FDA to contact with outside agencies (which it approves) to review risks and performance of Class I and some Class II devices. There are limitations to the work that may be done by third parties under contract with the FDA.

Food Safety and Labeling The act does away with previous provisions that required that the FDA approve any substances that came into contact with food prior to its use. The current law allows the manufacturer to notify the FDA of the intent to use certain packaging materials. If the manufacturer does not hear that such an action is objectionable within 120 days of the notification, it may go forward with the use of the packaging. The new rules have not yet been implemented as the agency awaits new appropriations. There is also provision in the law allowing the FDA more flexibility in approving and reviewing health claims and nutrient contents claims.

Standards for Medical Products The act provides for new efficiencies and allows for the setting of priorities in use of resources; however, the act does not lower previously determined minimum standards. This also applies to medical products and drugs. Certain regulations are codified into the law, including certain presumptions about safety.

The law allows intervention by Congress to prevent certain medical devices that have been approved by the FDA from entering the marketplace, when standards are grossly deficient and would thereby present a serious health hazard.
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FOOD-BORNE ILLNESS

Food poisoning is produced by toxins released from bacteria and other organisms when these toxins are eaten. In most cases, this causes stomach cramping, vomiting, diarrhea, and fever, and dehydration when the body loses water faster than it can be replenished. The Centers for Disease Control and Prevention (CDC) tracks many of the over 250 food-borne diseases, including infections with the bacteria Salmonella, Escherichia coli, Campylobacter jejuni, Shigella, Listeria, and Clostridium botulinum, and with the Norwalk virus (Norovirus). The CDC has declared that the most common diseases in the United States are infections with Campylobacter, Salmonella, E. coli, and Norwalk.

Symptoms of C. jejuni infection include diarrhea, cramps, fever, and vomiting. Foods most likely to cause outbreaks include undercooked poultry, unpasteurized or raw milk, and contaminated water. Symptoms usually strike from 2 to 5 days after the infected food is eaten, and can last up to 10 days. Researchers suspect that the illness can lead to Guillain-Barre syndrome, a disorder in which the immune system attacks the body's nerves. Early symptoms of Guillain-Barre syndrome include weakness or tingling in the legs that can spread to the arms and upper body. Symptoms can increase in intensity, paralyzing certain muscles. In severe cases, the disorder can be life-threatening. Campylobacter has become increasingly resistant to a type of antibiotic used to treat it, and some scientists argue that the overuse of antibiotics in poultry feed has contributed to this development.

Escherichia coli 0157:H7 is one of the several strains of E. coli that causes illness. The bacteria brings with it severe diarrhea and often bloody stools along with stomach pain and vomiting, but little or no fever. It can strike anywhere from 1 day to 1 week after the bacteria is eaten, and lasts up to 10 days. People with weakened immune systems or children should get medical treatment immediately if they develop symptoms after eating undercooked beef, unpasteurized milk or juice, raw produce, salami, cold cuts, or other deli-style meat and poultry.

Infections with Salmonella bacteria mimic influenza, with symptoms that include fever, cramps, muscle aches, vomiting, and diarrhea. Foods suspected of carrying Salmonella include eggs, poultry, cheese, raw vegetables and fruit, and unpasteurized milk or juices. The symptoms appear after two or three days, and can last for a week. Severe illness can result if the infection spreads from the intestines to the bloodstream. Some cases have led to organ failure and death.

Listeria monocytogenes can grow slowly at refrigerator temperatures. Symptoms include fever, muscle aches, nausea, and diarrhea. These flulike symptoms can lead to premature delivery in pregnant women. Listeria is often found in fresh soft cheeses, unpasteurized or inadequately pasteurized milk, and deli meats and hot dogs. Gastrointestinal symptoms of may not appear until up to two days after infection, and infections in the blood, brain, or uterus may not appear for two to six weeks. Illness can require immediate medical treatment and can last for months. Of the 2,500 people a year who get seriously sick from Listeria, an estimated 500 die. According to the CDC, during 2008 most cases of Listeria occurred among people aged 65 years or older.

Shigella bacteria cause the disease shigellosis. Symptoms include diarrhea, fever, and stomach cramps starting a day or two after exposure. A severe infection with high fever may be associated with seizures in children younger than two years old. The illness lasts up to a week. People who are infected may not have visible symptoms but may still pass the bacteria on to others if they do not wash their hands after using the bathroom. Vegetables can be contaminated if they are grown in a field with sewage in it, and flies can breed in infected feces and then contaminate food.

[image: images]

Chicken eggs, in addition to poultry, cheese, raw vegetables and fruit, and unpasteurized milk and juice, have been suspected of carrying salmonella.

(Jennifer Pitiquen/Dreamstime.com)

The Norwalk virus (Norovirus) differs from other agents of food-borne illness because it is a virus rather than a bacterium. It is often associated with poorly cooked shellfish such as clams and oysters, or with fresh salad ingredients contaminated by infected food handlers. Symptoms include nausea, vomiting, and diarrhea, as well as headache and low-grade fever. The CDC estimates that Norwalk virus accounts for up to one-third of the food poisoning cases in the United States. A mild and brief illness usually develops one to two days after the contaminated food or water is consumed, and lasts for 24 to 60 hours. Severe illness or hospitalization is very rare.

Clostridium botulinum is the name of a group of bacteria found in soil that, when exposed to the right conditions, form spores and develop toxins. There are seven types of botulinum toxin designated by the letters A through G; only A, B, E, and F cause illness in humans. Food-borne botulism is often caused by eating home-canned foods with a low acid content, such as asparagus, green beans, beets, or corn. However, there have been reported outbreaks of botulism from unusual sources, such as homemade infused oils or improperly handled baked potatoes wrapped in aluminum foil.

The classic symptoms of botulism include double vision, blurred vision, drooping eyelids, slurred speech, difficulty swallowing, dry mouth, and muscle weakness. To prevent botulism, persons who practice home canning should follow strict hygiene rules; infused oils should be refrigerated; and potatoes baked while wrapped in foil should be kept hot until served or refrigerated. The toxins are destroyed by high temperatures, so boiling food for 10 minutes before eating is a way to ensure the safety of home-canned foods. People who survive an incident of botulism food poisoning can suffer from fatigue or other problems for months to years, and physical therapy may be needed for a full recovery.

Although botulism food poisoning is a rare form of food-borne illness, even more unusual and deadly is mad cow disease. Bovine spongiform encephalopathy (BSE) is a progressive neurological disorder found in cattle. An outbreak of BSE in the 1990s in England was blamed on the practice of feeding British cattle food that contained brains and other parts of infected sheep. To stop the spread of the disease, hundreds of thousands of cows had to be slaughtered. Scientists suspect that the infectious agent is an aberrant protein called a prion, which passes through infected meat and bone meal to young cattle. There is no known cure. Scientific studies have linked variant Creutzfeldt-Jakob disease in humans to BSE. There have been three verified cases of BSE in the United States, the most recent in March 2006.

New Threats The infectious and parasitic diseases emerging as new threats to populations all over the world are spread thanks to the increased mobility of people. The Cyclospora parasite is among the almost 30 new disease-causing microbes and infectious diseases now recognized by the World Health Organization. According to the CDC, Cyclospora appeared in the United States in 1996, linked to Guatemalan raspberries. In 2005, health officials blamed Cyclospora-contaminated basil for 300 Florida illnesses.

New strains of bacteria, such as Salmonella DT104, have also appeared, and, according to epidemiologists, many of these strains now have a resistance to the drugs most commonly used to treat them. A 1994 outbreak of Salmonella DT104 in the United Kingdom killed 10 people. The United States experienced its first outbreak of Salmonella DT104 in October 1996, and since that time, there have been at least five reported outbreaks—one in Vermont, two in Washington State, and two in California.

Even familiar strains of Salmonella have global significance. Salmonella enteritidis infections have increased in 24 of the 35 countries that report outbreaks to the World Health Organization. In the United States, where the infections are linked to the internal contamination of commercial eggs, S. enteritidis had accounted for 6 percent of reported human infections in 1980; this figure had jumped to 26 percent by 1994. However, according to the latest CDC figures released in 2009, there was a decline in incident rates for Campylobacter, Listeria, Salmonella, and E. coli 0157:H7 in comparison to the rates recorded in the 1996–1998 period.

Although E. coli 0157:H7 was unknown before 1982, it gained prominence because of several tragic outbreaks around the world in countries including Canada, Japan, Africa, the United Kingdom, and the United States. The CDC estimates that there may be about 70,000 infections with E. coli 0157 in the United States each year. In addition to the bloody diarrhea and other familiar symptoms, E. coli 0157 has been identified by the CDC as the cause of hemolytic uremic syndrome, a life-threatening complication and a leading cause of kidney failure, especially in children.
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FOOD RECALLS

Food recalls are voluntary actions taken by a manufacturer or distributor to protect U.S. consumers by removing a food or food product from the market if there is a belief that the products may cause health problems or death. Recalls are classified into several categories by the two main government agencies that are responsible for keeping food safe. The Food Safety and Inspection Service (FSIS) within the U.S. Department of Agriculture is the chief agency that inspects and regulates meat, poultry, and processed egg products, while the Food and Drug Administration (FDA) is responsible for the regulation and safety of all other food products.

Recalls may be initiated by the manufacturer or the distributor of a food product, and sometimes they are also requested by the FSIS. However, due to food safety laws that date back to the early 1900s, all recalls of food products are voluntary. The FSIS can legally detain any products in question if the company refuses to recall them. As soon as the FSIS learns of a potentially unsafe product, it conducts a preliminary investigation and weighs the need for a recall. The investigation includes contacting federal, state, and local health departments if necessary; collecting and analyzing food samples; interviewing consumers who allegedly became ill from the suspect food; creating a time line of incidents relating to the product; and contacting the manufacturer or distributor for more information.

Classes Of Recalls There are several official classes of recalls, from Class I to a market withdrawal. The Class I recall occurs in a situation where there is a reasonable chance that using the product or exposure to the product will cause serious health problems or death. A Class II recall is slightly less serious, and is called when use of the product may cause temporary or medically reversible adverse health problems or where the probability of serious health consequences is less likely. A Class III recall is initiated when use of or exposure to a product is not likely to cause any negative health consequences. Finally, a market withdrawal occurs when a product has a minor violation that would not be subject to legal action and the firm removes the product or corrects the problems. Examples of this situation might include product removal due to tampering without evidence that the tampering would cause health problems for consumers.

If or when a recall is initiated U.S. consumers are notified by the FSIS through a press release given to major media organizations in the case of a Class I and Class II recall. The press release is also posted on the FSIS website and usually includes a picture, if possible, of the recalled product. If and when the FSIS decided through further investigation that the company performing the recall has contacted all necessary parties or has made a reasonable effort to do so, the agency will then consider the recall complete.

For additional information on U.S. recalls of food and other products, the government has established several websites and hotlines. They include the USDA Meat and Poultry Hotline at 1-888-MPHotline (1-888-674-6854) or via e-mail at mphotline. fsis@usda.gov; via e-mail subscription on the FSIS home page or from www.govdocs.com/service/multi_subscribe.html?code=SFSIS; and for all government recalls, www.recalls.gov.

Recalls Food recalls have included a wide variety of products from eggs to sausage, ground beef, and chicken nugget products, some produced in the United States and others imported from other countries. According to the FSIS website, in the summer months of 2010 recalls included 1 million pounds of frozen ground beef patties from a California company due to concerns about E. coli 0157:H7 contamination. Another recall was of 91,000 pounds of chicken nugget products from a Georgia chicken processing plant when consumers complained about finding small pieces of blue plastic mixed in with the frozen nuggets. Earlier in the summer, some 61,000 pounds of cooked canned and frozen beef products were recalled by a Chicago company when it was discovered they may have contained the animal drug ivermectin. The drug is an antiparasitic used to de-worm animals, and earlier FSIS testing had discovered samples that exceeded the levels established by the FDA. In just six weeks, there were approximately 21 major recalls listed on the FDA website that provides recalls and safety alerts to the public.

Nonmeat recalls during those same months included a broccoli raisin salad recalled by a large grocery store chain in Oregon and Washington, because the products had the potential to contain walnuts not listed on the label; romaine lettuce salad distributed in 20 states from Arkansas to Wyoming and Washington due to possible E. coli contamination; frozen, diced zucchini recalled from several states and Canada due to the possible contamination with Listeria; and black pepper recalled by an Ohio firm when it was believed the spice could have been contaminated with Salmonella.
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FOOD SAFETY

The term food safety is a relative one, and in the 21st-century United States, it is no longer just about potato salad left out in the sun or hamburgers not cooked enough on the grill. Today, U.S. consumers must contend with nationwide outbreaks of food-borne illness and tainted foods from countries such as China and Mexico, and at the same time weigh the effects of pesticides, poisonous metals, growth hormones, genetically modified foods, and irradiation.

Until recent years, Americans had shown only modest concerns about food-borne illness and even less interest in related safety issues such as pesticides or the overuse of antibiotics in livestock feed. However, that laid-back attitude is changing, according to a national survey that showed that three-quarters of Americans polled were more concerned about the food they eat today than they were five years ago, and 57 percent said they had stopped eating certain foods following a food scare (“E. Coli Outbreak,” 2008).

As the U.S. food industry works overtime to influence what and how much people eat to preserve the economic health of their industry, Americans struggle to practice healthy nutrition by eating more fresh fruits and vegetables. Unfortunately, industry profits and food safety don't always work well together. Consumers have every right to be worried about the safety of their food. Statistics from the Centers for Disease Control and Prevention (CDC) show that some 76 million Americans are stricken with food-borne diseases each year.

The CDC serves as the lead federal agency for conducting disease surveillance and outbreak investigation. It estimates that, of those millions of food-borne disease cases each year, approximately 325,000 Americans require hospitalization, and 5,000 die (Eskin, Donley, Rosenbaum, & Mitchell, 2003). Sadly, many other victims—of all ages, races, and economic levels—suffer bouts of vomiting and diarrhea, never realizing they have a food-borne illness. The CDC estimates that 20 illnesses caused by E. coli 0157:H7 and 38 cases of salmonellosis occur for every case that is officially reported to federal public health authorities (Eskin et al., 2003).

Politicians and government officials call the U.S. food supply one of the safest in the world. Yet many Americans are getting sick from peanut butter, beef, raw spinach, strawberries, cantaloupe, ice cream, fruit juice, peppers, and many other foods. The summer of 2008 will be remembered for an outbreak of Salmonella that sickened at least 1,440 people across the United States and at that time was called the worst food-borne outbreak in at least a decade. Although the early evidence suggested that the bacteria traced to fresh tomatoes from Florida, the CDC and Food and Drug Administration (FDA) ultimately placed the blame on serrano and jalapeño peppers grown in Mexico.

A Salmonella outbreak of that size is not cheap. The Economic Research Service (ERS) of the U.S. Department of Agriculture (USDA) estimates that the economic cost of salmonellosis alone in 2007 was over $2 billion dollars. In calculating this figure, the ERS measured medical expenses, lost work, and premature death (USDA, 2011). The figure did not include associated costs, such as care for extended medical complications or pain and suffering. In other words, food-borne illnesses significantly costs the United States every year in both lives and dollars.

Salmonella is one culprit; however, it is far from the only food safety issue. The United States imports about 40 percent of its fresh produce, and this is a figure that continues to go up. The globalization of the nation's food supply means the average American eats about 260 pounds of imported foods each year (Serrano, 2007). Even though many of the outbreaks of food-borne illness come from meat, vegetables, and fruit produced in the United States, China's melamine scandal raised serious concerns about the safety of imports.

In 2008, dairy products from China were recalled around the world after they were found to contain melamine, a dangerous industrial chemical that artificially inflates protein content when added to a food. In China, the melamine-tainted milk killed 4 babies and sickened 54,000 children. Later that year, Wal-Mart pulled a brand of eggs from all its stores in China after tests discovered they were tainted with the same toxic chemical blamed for sickening the babies. The discovery of melamine in eggs raised a serious question about how deeply the chemical had penetrated China's food supply chain.
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Food safety problems can develop anywhere from the farm to the table.

(U.S. Department of Agriculture)

The outbreak of food poisoning from peppers in the summer of 2008 was not an isolated U.S. incident. In 1992, the fast food restaurant Jack in the Box was another canary in the coal mine, forcing federal agencies to recognize the need for improvements in commercial food safety regulations. In the case of Jack in the Box, 732 people became ill and 4 children died due to deadly E. coli 0157:H7 in the meat. Public health officials eventually traced the contaminated beef patties back to their supplier, but not before hundreds of people were hospitalized and dozens of children suffered kidney failure. Their kidneys stopped working due to a serious urinary tract infection known as hemolyric uremic syndrome, caused by E. coli.

History Of Regulations As early as the 1860s, the safety of the nation's food supply was a growing public health concern. In response to the problem, President Abraham Lincoln signed legislation in 1862 to create the U.S. Department of Agriculture. Later, as the country continued its westward expansion, President Chester Arthur recognized the need to work with ranchers and meat packers to eradicate livestock diseases. He signed the Bureau of Animal Industry Act in 1884, which created the USDA's Bureau of Animal Industry, the forerunner of the Food Safety and Inspection Service (FSIS). Today, the FSIS has a leading role in the nation's food safety system.

By the end of the 19th century, the nation's slaughterhouses were the target of muckraking journalists whose stories of filth and disease terrified U.S. consumers as well as European trade partners. To quiet criticism of the nation's meat handling practices, Congress passed the Meat Inspection Act in 1890. That legislation authorized inspection of salt pork, bacon, and pigs for export. However, the law, and others that followed, did not calm overseas worries about the safety of U.S. meat exports. This unease about the quality of U.S. meat has been a recurrent theme in U.S. exports for decades. For example, in the summer of 2008, thousands of South Koreans rioted in the streets of Seoul to stop the import of U.S. beef into their country.

Things went from bad to worse in 1905, when the government faced an avalanche of U.S. consumer protests following the publication of Upton Sinclair's novel, The Jungle. In his book, Sinclair awakened the nation to real dangers in the food supply. He wrote in excruciating detail about the filthy conditions in Chicago meatpacking plants. The story focused on an immigrant who at one point described how, after the government inspectors left for the day, the “downers”—the sick, diseased, and injured cattle—were butchered: “It took a couple of hours to get them out of the way, and in the end Jurgis saw them go into the chilling rooms with the rest of the meat, being carefully scattered here and there so that they could not be identified” (Sinclair, 1984).

The book, combined with the efforts of the FDA and its director, Harvey Washington Wiley, pushed food safety to center stage. Wiley made national headlines in 1902 when he recruited young men to act as guinea pigs and test different food additives. The “poison squad” ate meals made with ingredients such as borax, salicylic acid, formaldehyde, sulfuric acid, sodium benzoate, and copper salts. Drawn into the debates over food safety, President Theodore Roosevelt and the Congress brought the 1906 Pure Food and Drug Act and the Federal Meat Inspection Act (FMIA) into law.

The FMIA called for the USDA to inspect meat largely by looking, touching, or poking and smelling the meat. The law was designed by Congress to prevent sick animals from getting into U.S. food; no one imagined a time when they would need to check for microscopic pathogens. The act also called for the USDA to appoint government inspectors, with some trained as veterinarians, to work in every U.S. slaughterhouse in operation at that time. However, the law kept inspectors from looking at the entire livestock operation from field to table. Instead, the government could only examine the animals in the slaughterhouse; they were not allowed to check livestock at any other point.

The law also left the USDA with no ability to recall tainted food once it left the plant. Those omissions continue to frustrate consumer advocates as well as government agencies. The USDA and FDA lack the specific recall authority available to other government agencies responsible for the safety of products such as toys, heart pacemakers, and automobiles. Those agencies may order a recall and impose monetary penalties if a company violates recall requirements. Neither the USDA nor FDA can order a company to recall potentially unsafe food. They also cannot fine a company that is slow to conduct a food recall or provides inaccurate customer lists.

Surprisingly, the 1906 FMIA did not address chicken slaughterhouses, because at the time Americans were buying what few chickens they ate directly from farms. Consumer demand for poultry did not increase until after World War II. One factor that kept U.S. chicken consumption low was a 1920 outbreak of avian influenza in New York City, which had been the hub of poultry distribution for the United States. By 1957, when the demand for chicken picked up, the USDA recommended that poultry processing plants only buy chickens from producers who voluntarily met USDA sanitation requirements. It wasn't long before Congress passed the Poultry Products Inspection Act of 1957. The new inspection requirements for poultry mirrored those for cattle and pigs—rules such as sanitary standards for processing facilities, and before-and-after inspections. Once again, inspection methods included using sight, touch, and smell but paid no attention to microscopic bacteria.

Decades earlier, typhoid fever, cholera, botulism, and trichinosis were common. However, they had disappeared in the United States thanks to pasteurization and improved canning and food preservation techniques. On the other hand, increasingly large livestock production practices created new problems. The Food Safety and Inspection Service (FSIS) was established in 1981 to monitor the handling of all U.S. meat, poultry, and egg products as critics began to call for tougher inspection methods that tested for invisible pathogens. Eggs were a perfect example: by the 1980s, disease-causing microbes had developed inside chickens and passed into the eggs.

The connection between Salmonella and poultry intensified, and in the 1990s U.S. scientists publicly acknowledged that laying hens were carrying Salmonella enteritidis internally. The increase in contaminated eggs was linked to U.S. industrial farming practices and to the crowded conditions of laying hens. With so many birds in such close quarters, the bacteria were easily passed from one hen to another. Many chickens had infected ovaries even though they showed no signs of sickness, and the infected birds shed the bacteria into the egg white. Once the shell was secreted around the egg white, the bacteria were invisibly sealed inside the egg. This situation was extremely rare in the 1960s and 1970s, but by the 1990s the number of cases of Salmonella enteritidis infection from transovarian transfer had increased dramatically.

The situation made headlines in 1994, when more than 200,000 people got food poisoning from contaminated ice cream (USDA, 2006). It was a massive job for the government to track down the common factor among hundreds of thousands of people, but officials finally pinpointed a specific brand of ice cream as the cause. The product was recalled. Researchers discovered that the ice cream had been transported by tanker trucks that previously carried unpasteurized eggs. Those eggs were infected with Salmonella. Today, the USDA estimates that more than 70 billion eggs are sold each year in U.S. stores, and that 19 percent contain Salmonella bacteria (Nestle, 2006). This means that U.S. consumers are buying millions of Salmonella-infected eggs each year. In 2006, the FSIS implemented a “Salmonella attack plan” to try to lower the rate of infection in U.S. eggs.

A Federal Maze A look at current federal food safety responsibilities reveals a mishmash of agencies and laws. There are as many as 12 government agencies with at least a small regulatory role in the foods Americans eat. However, the two main agencies responsible for food safety are the USDA and the FDA. The USDA, through the FSIS, regulates meat, poultry, and processed egg products along with foods that contain them. It also oversees pasteurized egg products.

The FDA, which works on food safety chiefly through its Center for Food Safety and Applied Nutrition, has the lead responsibility for administering food safety regulations. The agency addresses the safety of all other foods, including fresh fruits and vegetables, milk, eggs, and any processed foods that do not contain meat, poultry, or processed egg products. It also oversees canned and imported foods, some 80 percent of the nation's food supply. This creates a complicated system of checks and balances. For example, the USDA regulates spaghetti sauce with meat stock, but the FDA regulates spaghetti sauce without meat stock. The USDA oversees pizza with meat toppings; the FDA inspects the safety of cheese pizza. The USDA performs daily slaughterhouse inspections, whereas the FDA only inspects plants in its jurisdiction once every five years.

At the same time, in recent years, the FDA office in charge of food safety has had its workload increased, its budget cut, and its number of employees reduced. According to the Government Accountability Office, the FDA's Center for Food Safety and Applied Nutrition saw its budget drop 14 percent from 2003 to 2006 (Sylvester, 2008). The FDA is now conducting half the food-safety inspections it did 10 years ago, with fewer inspectors in the field. The number of food-import inspectors has also dropped about 20 percent, while food imports have climbed. Figures show that just over 1 percent of fish, vegetables, fruit, and other imported foods were inspected by the FDA in the spring of 2007 (Schmidt, 2007). This spells trouble for U.S. consumers: as problems with melamine in Chinese dairy products and Salmonella in Mexican peppers illustrated, imports are a growing food safety concern for the nation.

In recent years, FDA inspections discovered a number of problems with other products from China, including frozen catfish tainted with veterinary drugs, fresh ginger polluted with pesticides, and melons contaminated with toxins. Federal records also suggest that China is not the only country with food export problems. In 2007, government inspectors seized more food shipments from India and Mexico than from China, according to the New York Times (Martin, 2007). To deal more effectively with the growing volume of imports, the FDA and the USDA have adopted an inspection philosophy that prioritizes foods, sources, or producers they suspect represent the biggest risk to public health. Basically, these agencies only have the resources to examine a fraction of the food products imported into the United States.

Changes In Regulations Beginning in October 2008, a new federal rule took effect requiring retailers to identify the country of origin when labeling imported foods. Consumers who are worried about lax safety regulations can avoid imports from any country they want—sort of. The country-of-origin labeling (COOL) law designates where items originated, from Chile to the United States. However, labels are not required for processed foods or mixed foods. This means that cantaloupe slices from Guatemala or Mexico would have labels, but a frozen pea and carrot mix would not. Plain raw chicken would be labeled, but not breaded chicken tenders. Bagged lettuce could be labeled, but if radicchio was added, no label is required.

Jean Halloran of Consumers Union has said that the COOL law is “a very good thing because we'll have a lot more information,” but she cautioned that consumers can still be fooled given all the exceptions (Neergaard, 2008). She suggested that the labels will help consumers who are worried about safety regulations in certain countries to avoid imported food from those areas. Another benefit is the additional information readily available for people who suspect they have food poisoning; they could potentially help investigators pinpoint the origin of suspicious foods thanks to the new labels. Stores that violate the law can be fined.

The COOL law is one of several food safety changes inspired by poisoning tragedies involving imported foods. On the domestic front, the government agreed with consumer advocates and put a new system using research and technology into place following the Jack in the Box outbreak of E. coli. Designed to be more than a scientific version of the poke-and-sniff method already used by inspectors, the Hazard Analysis and Critical Control Point (HACCP) program puts the responsibility for safety on food processors and producers, requiring them to identify points in their production line where there is an increased risk of contamination. The HACCP system also requires the use of steam and acid carcass washes to protect against invisible pathogens. Although the fundamental principles of the HACCP program offer a sound tool for companies to improve food safety, consumer advocates say that, in practice, the program is often used as a substitute for government inspection rather than the two systems working in tandem.

The HACCP concept was developed in the 1960s, when the U.S. National Aeronautics and Space Administration (NASA) needed safe food for space flights. Today, meat and poultry HACCP systems are regulated by the USDA, and seafood and juice HACCP systems are regulated by the FDA. The seafood rules were finalized in 1995, the final rule for the juice industry took effect in 2002, and the USDA rules for meat and poultry processing were finalized in 1999. There are two overall types of procedures in the HACCP program: carcass inspection and verification inspection. Government and industry experts agree that identifying and preventing hazards that could cause food-borne illness has improved overall food safety.

Carcass inspection requires inspectors, stationed on the slaughter line at a fixed location, to view the meat postmortem. Meanwhile, the verification inspector examines plant records as well as microbial samples of the meat for testing and analysis. Since the HACCP system has been initiated in the United States, the severity of food poisoning incidents remains a problem, but the overall number of cases of listeriosis and salmonellosis is on the decline.

However, beginning in 2007, scientists noted an increase in the prevalence of E. coli in beef products. By mid-October of 2008, USDA meat inspectors had recorded a 50 percent increase in contaminated beef samples over the number from the same time in the previous year (Shin, 2008). Although their findings are not conclusive, researchers are testing whether the use of an ethanol product called distillers grain in cattle feed may be connected with the increase in contaminated beef. Scientists say there is still a lot they do not understand about the bacteria, and federal efforts to improve slaughterhouse safety will continue.

Additional Food Safety Issues One area where consumer advocates want more government oversight is in the use of antibiotics in livestock feed, which in turn could improve the nation's growing problem of antibiotic resistance. Antibiotics were first given to livestock to accelerate growth, but as more and more animals were crowded into smaller areas, the antibiotics were also used to hold at bay diseases that would cut into producer's profits. A sick cow cannot legally be slaughtered in a U.S. slaughter house. Some estimates show that the volume of antibiotics used in animal feed equals or exceeds that used in human medicine.

U.S. livestock feed holds another potentially fatal food safety hazard. In April 2008, the FDA issued a final regulation to keep certain cattle parts from all animal feed in an effort to protect U.S. consumers from bovine spongiform encephalopathy (BSE), also known as mad cow disease. BSE spread in Great Britain in the 1990s when cattle were fed bone meal and meat from other animals that had the disease.

The new FDA measure restricts the addition of cattle brains and spinal cords to U.S. animal feed if the parts are from cattle older than 30 months of age. Carcasses of cattle not inspected by the FDA are also prohibited from being ground up and put into cattle feed if the animals are older than 30 months of age. The FDA maintains that the risk of BSE in cattle less than 30 months of age is low, and that their parts can be used in feed with minimal risk of infection. The United States is one of the few countries in the world that allows any animal parts in livestock feed, a fact that for years prompted South Korea to ban imports of U.S. beef. The South Korean government decided to allow American beef after U.S. government officials increased funding for several aspects of BSE control. Specifically, the USDA, through the Food Safety and Inspection Service, received an extra $4 million in the 2005 federal budget to improve how it monitored BSE regulations, and the Agricultural Research Service was awarded another $5 million to develop better BSE-testing technologies (Hume, 2004).

Technological Innovations Irradiation of food to kill pathogens, genetically modified crops whose genes are altered to improve resistance to insects and pesticides, and growth hormones used to increase milk production in dairy cows are technological innovations considered important food safety issues by U.S. consumer advocates. Whether these and other developments represent a danger depends on one's viewpoint. In general, government agencies and scientists support these technologies as tools to promote food safety and combat world hunger, whereas critics oppose them as untested and potentially dangerous.

Irradiation Right from the start, U.S. consumers were skeptical of the idea of treating food with radiation. In 1963 the FDA approved irradiation to kill insects in wheat and flour. The FDA then approved irradiation to kill growth sprouts in potatoes in 1964. Controversy arose in 1968, when the FDA rejected a petition to use radiation to sterilize canned bacon, reporting noticeable problems in animal studies that raised doubts about the safety of the bacon. The FDA continues to approve irradiation of various foods. For example, in 2008 it increased permissible irradiation levels for fresh iceberg lettuce and fresh spinach.

Opponents of food irradiation technology call it one more threat to food safety and suggest that it takes attention away from the root causes of the food hygiene problem. They argue that huge farms and industrialized animal agriculture, as well as antibiotics and hormones in animal feed, have contributed to the growing presence of dangerous pathogens in livestock.

Genetically Modified Organisms Genetically modified organisms, or GMOs, are considered a food safety issue by some Americans. Supporters see no health risk in genetically modified corn or canola, or their use in U.S. agriculture. Opponents of GMOs point to a lack of research and suggest they could have hidden dangers for consumers. All known food allergens are proteins, and since genes code for proteins, genetically modified crops end up with a new protein when a foreign gene is inserted. Critics say this could cause unexpected allergic reactions: for example, anyone allergic to fish who eats a tomato that has been genetically modified to include a fish gene could have an allergic reaction to the tomato. Opponents also suggest that, during the process of genetic engineering, the newly inserted gene could damage the plant's own genes or increase the levels of toxins the plant produces.

Recombinant Bovine Growth Hormone Another controversial technology that has resulted from genetic engineering is the use of bovine growth hormone in dairy cows. Also known as recombinant bovine growth hormone (rBGH) or recombinant bovine somatotropin (rBST), its use in U.S. dairy cows was approved by the FDA in 1993 after years of testing and studies. The hormone, a genetic replica of the hormone the animals produce naturally, was one of the first applications of genetic engineering used in U.S. food production. The hormone is injected into the cows after they give birth to boost their milk production by up to a gallon per day and keep them making milk longer. The FDA ruled that milk and meat from cows given rBGH were the same as those from other cows and safe for U.S. consumers.

Critics dispute those findings and warn that rBGH is bad for the health of the cows and may even pose a cancer risk for people. In a 2000 study in the Journal of Reproductive Medicine, research showed that women who drank milk with rBGH were three times more likely to have twins than women who did not. The reason appears to be the substance IGF-1 (insulinlike growth factor), which is found in cows’ milk and encourages cells to divide. Milk from cows treated with rBGH has three times more IGF-1 than milk from untreated cows. According to the study's author, Gary Steinman, an assistant clinical professor of obstetrics, his research showed a relationship between bovine growth hormone in the food supply and the fact that the U.S. rate of twin births has almost tripled in the last 30 years (Barone, 2007). Steinman says the use of assisted reproductive technologies in the United States doesn't fully account for the increase in multiple births in this country. He added that “[t]he rate has gone up twice as fast here in the U.S. as in Britain, where there's been a moratorium on synthetic BGH” (Bakalar, 2006).
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Genetically engineered bovine growth hormone (rBGH or rBST) is a genetically modified organism (GMO) and is controversial because it has been injected into dairy cows in the United States to increase milk production.

(Eileen Groome/Dreamstime.com)

Scientific studies have found that high levels of IGF-1 in the blood have been associated with prostate and breast cancer, although no studies have shown that milk from cows treated with rBGH directly causes cancer. Use of the artificial hormone is banned in Canada and in the European Union.

Consumer Groups Following the Salmonella outbreak in the summer of 2008, a number of consumer advocates, scientists, and public health officials called on Congress to reform the FDA via new food safety legislation. With one voice, they asked for a large increase in resources and funding for the FDA, for mandatory recall authority for the FDA and USDA so they could act quickly in public health situations, for traceability in the form of mandated detailed records as a way to follow food all the way back to its origin, and for increased inspections and civil penalties for manufacturers and producers who violate food safety laws. The letter was signed by the Consumers Union, the Consumer Federation of America, the Center for Science in the Public Interest (CSPI), Public Citizen's Global Trade Watch, the Center for Foodborne Illness Research and Prevention, and Safe Tables Our Priority, now known as Stop Food Borne Illness.

The Consumer Federation of America is a nonprofit association of some 300 consumer groups using research, education, and advocacy to advance the interests of average Americans. The Consumers Union is the nonprofit publisher of Consumer Reports magazine; the group's mission, as stated on its website, is to advocate a fair, just, and safe marketplace for all U.S. consumers.

The Center for Science in the Public Interest was founded by a small group of scientists during the ecology boom of the early 1970s as an advocate for nutrition, health, and food safety. Characterized as an independent science-based organization, it seeks to educate the public on food and nutrition findings and to counterbalance the influence of the food industry on government regulations. The organization publishes the award-winning Nutrition Action Healthletter; according to the CSPI website, this newsletter is considered the largest health publication in North America, with a circulation of 900,000 subscribers. The CSPI is funded by subscriptions to the newsletter and by individual donors. It accepts no advertising, corporate funding, or government grants.

Like the CSPI, Public Citizen was founded in the early 1970s as a nonprofit consumer advocacy organization with the specific mission of representing U.S. consumers. Started by Ralph Nader, Public Citizen emphasizes its role as a government watchdog.

The Center for Foodborne Illness Research and Prevention is a national nonprofit health organization, started in 2006 by two women whose lives were tragically touched by food poisoning. Executive director Patricia Buck and her daughter, director Barbara Kowalcyk, founded the organization after Kowalcyk's son and Buck's grandson, Kevin Kowalcyk, died from complications due to an E. coli infection. The organization is dedicated to working with other organizations, the government, and industry to develop better food protections and to prevent food-borne illness through research, education, and advocacy. It is funded through individual contributions, corporate sponsorships, and government grants.

Safe Tables Our Priority is another nonprofit organization, which recently changed its name to Stop Food Borne Illness. It brings attention to the problem of food safety in the United States, and describes itself on its website as devoted to victim assistance, public education, and policy advocacy for safe food at the grassroots level. The organization started after the 1993 E. coli tragedy associated with Jack in the Box hamburgers. Members include scientists, doctors, and people with direct links to the Jack in the Box victims.

Food Safety ABCS Food-borne pathogens are invisible to the naked eye. They don't smell bad or taste funny, but they can make you very sick or even kill you. The FSIS education program, the Fight BAC Campaign, was designed to educate consumers on basic food safety. The FSIS lists four cornerstones of food safety: ensure that hands and work surfaces are clean, keep foods separate to prevent cross-contamination, cook to proper temperatures to kill bacteria, and refrigerate food promptly.

Bacteria can spread between countertops, cutting boards, and food, so it's important to wash hands and surfaces with hot, soapy water. Anyone handling food should wash his or her hands for at least 20 seconds with warm, soapy water, especially after using the bathroom, changing diapers, handling pets, or touching food. Cloth towels and sponges should be cleaned frequently; cloths should be run through the hot cycle of the washing machine, and sponges through the dishwasher. Produce should also be rinsed under running tap water and scrubbed with a vegetable brush.

Cross-contamination is a serious safety concern when handling raw meat, poultry, seafood, and eggs. The key is to keep these foods away from each other and from the already prepared foods. Cooked food should never be put on a serving plate or cutting board that previously held raw meat, chicken, or seafood without first washing that plate in hot, soapy water. When grocery shopping, consumers should keep meat products, seafood, chicken, and eggs separate from other foods.

When cooking food, it is difficult to tell by looking if it has reached a safe minimum internal temperature. Steaks, roasts, and fish need to reach an internal temperature of 145 degrees Fahrenheit; pork, ground beef, and egg dishes must reach 160 degrees; and chicken breasts and whole chickens and turkeys all need to reach 165 degrees, according to USDA food safety recommendations. Hot dogs, cold cuts, bologna, and other deli meats need to reach a temperature of 165 degrees when being reheated.

When it comes to leftover food, it is important to refrigerate or freeze meat, chicken, eggs, seafood, or any other perishables within two hours of cooking or purchasing. During the summer, one hour is a safer limit. It is safe to thaw frozen food in the refrigerator, in cold water, or in the microwave, but it is never safe to thaw food at room temperature. Once frozen food is thawed, it should be cooked immediately. The USDA also recommends dividing leftovers into shallow containers for quicker cooling if there is a lot of food to be stored.

There are accepted rules of storage for cooked as well as raw foods. To keep food safe to eat, refrigerator temperatures should not go above 40 degrees Fahrenheit. Eggs can be kept for a maximum of five weeks when fresh and for one week when hard-boiled. Deli meats that include egg, chicken, ham, and tuna should not be kept more than five days. A package of hot dogs may be refrigerated for a week once opened, and if unopened can be kept for a maximum of two weeks. Ground meats should never be kept in the refrigerator uncooked for more than a day or two, and the same is true for seafood and for chicken or turkey.

Beyond home preparation, shoppers should be careful when buying fresh meat, poultry, and seafood. For example, when buying fresh, whole fish, examine the fish's eyes to be sure they are clear and bulge a little. Only a few fish, such as walleye, have naturally cloudy eyes. Whole fish or fillets should be firm with shiny flesh. Dull flesh or dark spots around the edges of the fish mean that it is old. The flesh should spring back when pressed and should have bright red gills free from slime. Any fresh seafood should be used within two days of purchase and should be kept in the coldest part of the refrigerator or in a special meat-keeper section.

Consumers may be confused by the various types of date labels on food. They include a sell-by date that tells the store how long to display the product for sale; consumers should buy these foods only before the sell-by date. A best-if-used-by date is only a recommendation; it does not address the safety of the food. A use-by date records the last day recommended for the peak quality of the product, as determined by the manufacturer.

The Future The occurrence, transmission, and control of food safety in the United States are a serious battleground in a rapidly changing world of pathogens and bacteria. There are as many opinions on how to combat these threats and improve food safety as there are pathogens to make people ill—everything from more regulation to less regulation, from added import fees to no import fees. Unfortunately, the current food safety strategy from both government and industry still puts much of the responsibility on consumer behavior. Their overemphasis on education gives the impression that if people get sick, it is their own fault for not making sure their food was safe. Consumers do have a role to play, but they are only one partner. Government and industry must recognize the importance of safety, even if it affects profits.

If all parties commit to improve agricultural practices, apply food technologies to reduce or eliminate pathogens, and educate persons who handle food, it may be possible to limit the spread of food-borne diseases before they take on larger or more deadly proportions. Also troubling is the shift in the focus of health education in U.S. secondary schools. Health classes now deal primarily with the prevention of alcohol and other drug use, giving little or no attention to food safety education.

Advocates say the best solution must include regulations and changes in the laws that would keep the pathogens out of the food supply in the first place. Treatments such as irradiation, added antibiotics, or the use of GMOs will not substitute for real changes in how government and industry deal with recognized problems. In the end, Americans looking for a reminder of how serious food safety problems can be need only read Upton Sinclair's The Jungle or watch the 1978 cult film, Attack of the Killer Tomatoes.

Sharon Zoumbaris
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FREE RADICALS

Free radicals are among the newest villains Americans face in their pursuit of good health. Despite their reputation for trouble, free radicals are actually a natural by-product of oxygen metabolism in cells. Everyone, whether healthy or not, has them. They create problems for health when they outnumber the antioxidants whose job is to neutralize them. This imbalance often occurs in people who deal constantly with mental or physical stress, depression, or anxiety or have extensive exposure to environmental pollution or vitamin deficiency. When the free radicals outnumber their antioxidant counterparts, the end result is called oxidative stress, and it can lead to cell damage, disease, or even possible cognitive decline such as Alzheimer's disease.

The best way to combat the effects of oxidative stress is through a diet filled with antioxidant-rich foods such as berries, broccoli, legumes, nuts, fish, lean meats, and other fruits and vegetables. Other ways to combat free radicals is by getting plenty of sleep, taking part in regular, moderate exercise, and reducing exposure to pollution and toxic chemicals. Health professionals say it is also important to stop smoking and avoid excess alcohol. In other words, lead a healthy lifestyle.

Consumers, especially baby boomers, are looking at new, exotic superfruits to aid in their battle with free radical damage. Those superfruits include açaí, goji, and pomegranate. The fruits are being turned into juices and supplements and added to other foods because they contain the highest levels of antioxidants. A study presented at the American Chemical Society national meeting in 2010 suggested that berries rich in antioxidants may even help reverse age-related damage from oxidative stress and inflammation (“How to Protect Your Brain,” 2010). Studies are also underway to test the effects of exercise on oxidative stress and the damage it can create.

Another study, the largest of its kind, put together antioxidant values for over 3,000 foods for use in other research. The eight-year effort led by researchers at the University of Oslo in Norway examined the antioxidant properties of plants, spices, herbs, berries, fruit and fruit juices, vegetables, nuts and seeds, and a number of dietary supplements (“More Reason to Eat,” 2010). One of the most important results: scientists found no antioxidants in animal-based foods, emphasizing again the importance of fruits and vegetables as part of a healthy diet.
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GARLIC

Garlic is a common ingredient in cooking, and it is also considered a familiar dietary supplement, used for high cholesterol, heart disease, and high blood pressure. Some people also believe garlic can prevent certain types of cancer, including stomach and colon cancers.

Garlic can be taken in tablets or capsules or can be eaten raw or cooked. Raw garlic cloves are often used to infuse oils or to make liquid extracts. While garlic appears to be safe for most adults, there are side effects, including increased body odor and bad breath, heartburn, allergic reactions, and upset stomach. These side effects are found to occur most commonly with raw garlic.

Garlic has also been found to thin the blood or reduce the clotting ability in blood in some people, similar to aspirin's effect on blood properties. This can create problems for individuals both before and during surgery. Garlic has also been found to interfere with the effectiveness of an HIV drug, saquinavir. The National Center for Complementary Alternative Medicine (NCCAM) has funded research to study whether garlic interacts with certain drugs and how it may thin the blood.

Prized in Ancient Times Garlic has been prized as a culinary ingredient and a health remedy for thousands of years. Ancient Egyptians buried it with pharaohs and were said to have fed it to slaves building the pyramids to keep them healthy. It continues to play a major role in the food of that region, where it is added to many foods along with olive oil and garlic's cousin, the onion. The ancient Greeks and Romans were believed to have fed garlic to their athletes, soldiers, and slaves.

For years, China outproduced the rest of the world in garlic exports. However, garlic production was sharply curtailed in 2007 following several other publicized problems with Chinese food exports, including pet food. At that time, the Chinese government demanded that higher safety standards be instituted. Before the crackdown, China had been exporting at least $10 million worth of garlic to the United States every month. This crackdown created a black market for garlic, and shipments of smuggled garlic have been confiscated in Norway and Sweden.

[image: images]

Garlic cloves are sliced for cooking. Scientists suggest garlic is a natural antibiotic and provides many positive health benefits.

(Yap Kee Chan/Dreamstime.com)

Special Properties What is it about garlic that leads people to turn to smuggling to get enough of it? Garlic is a member of the onion family, along with shallots, leeks, and chives. All contain the same bioactive sulfur compounds as well as flavonoids, B vitamins, and measurable amounts of manganese and selenium. Its sulfur-containing nutrients offer superior health benefits by increasing the level of hydrogen sulfide, which leads to relaxed arteries and improved blood flow. Sulfur is found in every cell of the human body and helps maintain healthy joints and boosts the immune system. Its anti-inflammatory properties have convinced scientists to study it as a possible anticancer agent.

However, an NCCAM-funded study on the safety and effectiveness of three garlic preparations (fresh garlic, dried powdered garlic tablets, and aged garlic extract tablets) for lowering blood cholesterol levels found no benefit (Gardner et al., 2007). And according to NCCAM, a clinical trial on the long-term use of garlic supplements to prevent stomach cancer found no effect (NCCAM, 2008).

Researchers agree they have a lot to learn about garlic and why, like many other herbs and plants, it is so beneficial. To achieve the greatest health benefits from garlic, the cloves should be crushed or chopped, which activates the enzyme allinase, which in turn stimulates allicin, which breaks down to a variety of healthful compounds. The dicing or crushing allows the allicin to begin working, even though the garlic is cooked.
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GENDER IDENTITY AND SEXUAL ORIENTATION

Gender identity and sexual orientation are often misunderstood terms. Are they determined by genetics, hormones, or culture? It's an age-old question with complex answers and solutions. Adolescents who suffer from gender identity disorder (GID) may experience social isolation and are vulnerable to depression and suicide. However, when they are younger, girls with GID face less overall social rejection than boys; it remains more acceptable to be a tomboy than a sissy.

Childhood is usually a pretty simple time in a person's life. Boys are boys, and girls are girls. Adults sometimes help kids keep the distinctions clear by dressing boys and girls differently, by treating them in different ways, and by making sure they know that they are expected to act in different ways. Also, boys tend to hang out with boys, and to regard girls as icky or unappealing in other ways. Girls prefer to hang out with other girls, regarding boys as gross or not people one wants to spend time with.

But, at about age 10 or so, things change. Hormones become active in both boys’ and girls’ bodies, and childhood standards and norms no longer hold true. Boys—at least most of them—begin to feel that maybe girls are not so bad after all. It may be all right to spend some time with them—actually, to spend a lot of time with them in more intimate ways than they had ever imagined. And most girls are willing to give boys a second chance—and even a third and fourth chance to see if there might not be more to the male sex than they had ever imagined.

Some boys continue to like hanging out with other boys, and even begin to feel that they would like to do more than just play baseball and smoke cigarettes behind the barn with them. Even though they have received the message thousands of times that it's time to start going out with girls, somehow a date with a boy seems more appealing and more natural. And some girls feel the same way about other girls. And yet other boys and girls just are not sure to whom they are most strongly attracted, boys or girls—or both.

Finally, some boys and girls are no longer entirely sure they are really male or female at all. The hormones that begin to flow in a male's body may suddenly carry a strange and terrifying message: “Did you know that you are really a girl, and not a boy?” Or, on the other hand, “You have been brought up as a girl, but now is the time to admit that you feel more like a boy.” It is no wonder that adolescence has often been called the period of Sturm und Drang, “storm and stress,” as almost-men and almost-women for the first time in their lives begin to assess their own sexual nature.

Terminology No discussion of sexual orientation and gender identity can proceed without a clear understanding of the meaning of a number of essential terms. To begin with, sexual orientation means the sex to which a person is primarily attracted physically, emotionally, and sexually. To say that one is heterosexually oriented means that one is attracted primarily to someone of the opposite sex; someone who is homosexually oriented is attracted primarily to someone of the same sex. The terms homosexual and heterosexual are not very good as nouns, because they tend to define a person exclusively or primarily in terms of her or his sexual orientation. “That woman is a homosexual” suggests that her sexual orientation is the most important defining characteristic one can assign to her, which typically is not the case. Some people are attracted to both sexes, perhaps equally, but usually to some extent or another. They are said to have a bisexual orientation.
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This sign presents an opinion on a much debated topic, “Being gay is not a choice.” Many people in the gay liberation movement believe that sexual orientation is not a conscious choice, a view supported by the American Psychological Association.

(PhotoDisc, Inc.)

The issue of one's sexual orientation has long been a matter of considerable controversy in the United States and many other (but not all) parts of the world. As a result, a very large vocabulary of pejorative terms has developed to talk about anyone whose sexual orientation is outside the usual heterosexual norm recognized by society. Gay, lesbian, faggot, fairy, queer, and dyke are only a few of those terms, none of which is especially helpful in discussing the issues of sexual orientation.

The term gender identity means something very different from sexual orientation. Gender identity refers to the perception that one has of his or her own sexual status. A man may have been born with male genitalia and still feel deep down in his heart and soul that he is somehow a woman. Someone born with the reproductive system of a woman might feel that she is a man in a woman's body. Although these feelings are not typical of most men and women, they are not uncommon, and they are the basis of profound psychological and emotional struggles for people who experience them. Such individuals sometimes decide that they can no longer live a lie and commit to a series of medical procedures through which they change their physical gender, from male to female or female to male. Such individuals are known as transgendered individuals.

Gay men, lesbians, bisexuals, and transgendered individuals all experience a common reaction from general society, often a feeling of not belonging. It is small wonder, then, that a number of social and political organizations have been established to deal with issues common to those who belong to one of these categories. These groups often define themselves as gay, lesbian, bisexual, and transgendered (GLBT) groups and, in some cases, throw in the word queer (as in gay, lesbian, bisexual, queer, and transgendered) as an in-your-face political statement to the general community.

Groups interested in issues of sexual orientation and gender identity may add yet another term to their name: questioning, resulting in organizations that call themselves gay, lesbian, bisexual, transgendered, and questioning (GLBTQ). The term questioning refers to and emphasizes the fact that many adolescents are at a stage in their lives when they really do not know the category to which they belong—that is, whether they are more attracted to someone of the same sex, of the opposite sex, or to both sexes, or even how they feel about their own sexual identity.

A final category of individuals to be mentioned includes transvestites, sometimes the least understood of all nontypical groups. Transvestites are individuals who take pleasure in dressing and acting as members of the opposite sex: men dress as women, and women dress as men. Such individuals are almost without exception heterosexual. The term almost always applies to the former case—men who dress as women—because that condition is regarded as somehow abnormal or unnatural. On the contrary, many women dress and act in a manner not unlike that of men in everyday society, so the practice is generally not regarded as abnormal or unnatural. Instead, it is more likely to be regarded as a statement of status in (at least) U.S. society. That is, it is permissible for a woman to want to move up in the world by dressing like her superior, a man, while it is largely unthinkable that a man would want to move down in the world by dressing like a woman. But that analysis is for another time.

Gay, Lesbian, Transgender One reason that adolescence is such a difficult time in a person's life is that so many questions have to be answered in the transition from childhood to adulthood. Does one want to simply adopt and accept the attitudes, beliefs, and lifestyle of one's parents, or should one break away and form a new and independent life? Should one be a Democrat, Orthodox Jew, and attorney because those are the choices one's parents made or want their children to make? Or does one's conscience push one toward the Republican Party, atheism, and a career as a concert pianist?

The matters of sexual orientation and gender identity are not so much matters of choice—evidence now suggests that both characteristics have strong genetic roots—but deciding how to act on one's innermost convictions about these issues is a decision one has to make. In a society in which homosexual behavior and transgenderism are still the subject of considerable disapproval, acknowledging to oneself and one's family and friends that one may be lesbian, gay, or a potentially transgendered individual can be far more difficult than announcing that one is no longer a Democrat or an Orthodox Jew.

Public opinion polls suggest that attitudes about homosexual behavior in the United States have undergone significant changes in the past few decades. In its most recent poll on the question (June 2008), the Gallup Poll organization found that the nation was evenly split on the question of whether homosexual relations are “morally acceptable” or “morally wrong,” with 48 percent of respondents agreeing with each position. But that result represents a significant shift in less than a decade. When the same question was asked in 2001, the majority of respondents—53 percent—agreed that homosexual relations were “morally wrong,” while only 40 percent thought they were “morally acceptable” (Gallup, 2009).

This trend is more apparent when viewed over a longer time span. In 1983, Gallup asked respondents whether they thought homosexuality was “an acceptable alternative lifestyle or not”: 51 percent of respondents said no, while 34 percent said yes. Twenty-five years later, when Gallup asked the same question, these positions had been reversed: 57 percent of respondents agreed that homosexuality “was acceptable,” while 40 percent said that it was not (Gallup, 2009).

These data send mixed messages to adolescents in the United States who are questioning their sexual orientation and gender identity. For one thing, they indicate that at least 4 out of 10 Americans still regard homosexual behavior as morally unacceptable. That means that something like 4 out of 10 parents, school teachers and counselors, religious leaders, neighbors, family friends, and others with whom one comes into contact on a daily basis regards the questioning teenager as morally repugnant. Many of the resources on which adolescents depend for support and guidance in dealing with difficult personal questions—such as one's religious beliefs, political commitments, sexual orientation, and gender identity—may not, therefore, be available in dealing with this issue.

The problems faced by adolescents dealing with issues of sexual orientation and gender identity have been documented in a number of surveys and studies. In 2001, for example, the Massachusetts Department of Public Health reported on a study it conducted of suicides and suicide attempts among high school students in the state. It found that about 40 gay, lesbian, and bisexual students had attempted suicide at least once, compared to a rate of 10 percent among heterosexual students (Healy, 2001). Similar results have been reported in a number of other studies on suicide rates among teenagers (Massachusetts Department of Elementary and Secondary Education, 2007, p. 50; Trevor Project, 2009).

In one of the most comprehensive (if somewhat dated) studies of the issues faced by GLBTQ students, more than 40 percent of respondents reported not feeling safe in school because of their sexual orientation or gender identity; more than 90 percent heard homophobic remarks from fellow students; 30 percent heard similar remarks from faculty and administrators; and 69 percent reported having experienced some form of verbal or physical harassment. Even among those respondents who said they felt safe at their schools, 46 percent reported verbal harassment, 36 percent reported sexual harassment, 12 percent reported physical harassment, and 6 percent reported some type of physical assault (The Body, 2001).

One consequence of the problems GLBTQ students face is their tendency to turn to alcohol and illegal drugs as a form of relief and compensation. A study by researchers at the University of Pittsburgh in 2008 found that the rate of alcohol and substance abuse among gay, lesbian, and bisexual students is about 190 percent that of heterosexual students, and, among some subgroups of GLB students, the rate may reach 400 percent that of their heterosexual counterparts. Lead researcher Michael P. Marshal explained that homophobia, discrimination, and victimization are largely responsible for these substance use disparities in young gay people. History shows that when marginalized groups are oppressed and do not have equal opportunities and equal rights, they suffer. Our results show that gay youth are clearly no exception (Addiction, 2008).

Options for GLBTQ Youth Some adolescents are fortunate in that they can turn to trusted resources—parents, teachers, religious leaders, friends, neighbors, and relatives—when they have questions about their sexual orientation or gender identity. Somewhat strangely enough, the one group of individuals whom they may not be able to turn are older gay men, lesbians, bisexuals, and transgendered individuals. The problem has traditionally been that older GLBT individuals are hesitant to offer their help to younger men and women and boys and girls for fear of being labeled as predators. The connection between child molestation and homosexual behavior has been emphasized for so long that concerns about one's legal safety may prompt many older GLBT individuals from associating with younger questioning youth under almost any circumstances. The abundance of evidence that refutes this connection has made this problem only slightly less of an issue (see, for example, Newton, 1978).

In any case, a number of resources have been developed over the past two decades to which GLBTQ youth can turn for assistance in dealing with their own questions about sexual orientation and gender identity. Without much doubt, the availability of the Internet has been a key factor in increasing the number of these resources to which young people can turn. For example, Youth Resource is a project of Advocates for Youth that provides information on a range of topics of interest and concern to GLBTQ youth. It provides a link to dozens of local organizations, such as school and campus groups, to which one can turn for direct advice and assistance. A search for the state of Alabama, for example, returns the names of 4 youth groups that deal with sexual orientation and gender identity is-sues among teenagers, 1 campus organization, and 13 peer-education groups. Another online resource is the National Youth Advocacy Coalition, whose primary objective is to “strengthen the role of young people in the LGBTQ rights movement” (National Youth Advocacy Coalition, 2009).

A number of nonelectronic resources are also available for GLBTQ youth. Perhaps the best known of these resources is the Gay, Lesbian, and Straight Education Network (GLSEN), founded in 1990 to work to “to assure that each member of every school community is valued and respected regardless of sexual orientation or gender identity/expression” and “to develop school climates where difference is valued for the positive contribution it makes in creating a more vibrant and diverse community” (Gay, Lesbian, and Straight Education Network, 2009).

Resources are also available for adults who want to learn more about ways in which they can act as a resource for GLBTQ youth. Probably the oldest and most widely respected of these organizations is Parents and Friends of Lesbians and Gays (PFLAG). PFLAG was founded in 1972 by Jeanne Manford after her son was beaten in a gay pride parade in New York City. Manford's goal was to provide a safe haven for parents of gays and lesbians and to provide information and support for mothers and fathers who were unsure how to deal with news that a son or daughter was gay or lesbian. Today PFLAG has more than 200,000 members in over 500 chapters in all 50 states and the District of Columbia. In addition to working with individual parents, the organization works on a local and national basis for equal rights for all individuals regardless of sexual orientation or gender identity.

Progress? In some ways, dealing with issues of sexual orientation and gender identity are easier for young men and women today than it was a half century ago. In the 1950s, many GLBTQ youth probably knew little or nothing about homosexuality. One of the most common themes in the biographies of gay men and lesbians of the times was that “I thought I was the only person in the world like me.” Today, stories of gay men, lesbians, bisexuals, and transgendered individuals appear everywhere in the public media. One consequence of this change has been that the age at which young men and women acknowledge being gay, lesbian, or bisexual has become younger and younger (Elias, 2007). In that context, perhaps “coming out of the closet” (acknowledging one's sexual orientation) may be easier for teenagers in the 21st century than it ever was in the United States.

On the other hand, “being out” means that young men and women often have to deal with difficult issues at an earlier age than ever before. As with issues of sexually transmitted infections and contraception, questions about sexual orientation and gender identity are increasingly problems about which adolescents need more accurate information and guidance from adults.

Individuals seeking sex reassignment medical surgery and hormone therapy as treatment for gender identity disorder may consider deducting some of those medical expenses following a federal ruling in May 2010. Robert Donovan, born anatomically male, underwent a three-part treatment plan that included hormonal therapy, sex reassignment surgery, and breast augmentation. He legally changed his name and on his 2001 tax return claimed medical expense deductions. The IRS challenged his claim and also questioned whether he was properly diagnosed. However, the Tax Court rejected the IRS's arguments and ruled that GID is a well-recognized mental disorder, included in the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders. The court ruled that the costs of the surgery and hormone therapy were qualified medical deductibles but the breast augmentation was cosmetic surgery and was not deductible. It remains to be seen what effect, if any, this will have on insurance coverage in the future for those individuals seeking medical intervention for GID.
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GENETICALLY MODIFIED ORGANISMS (GMOS)

Genetically modified (GM) foods derive from genetically modified organisms (GMOs)—plants created for human or animal consumption using biotechnology instead of conventional plant breeding. The term most commonly used in the United States to describe the technology is genetic engineering (GE). Scientists and researchers describe the modified DNA produced in the process as recombinant DNA (rDNA). In Europe, genetic engineering is generally referred to as genetic modification, mainly because this term translates easily among different languages. The foods produced from genetic engineering are also called biotech foods, gene foods, bioengineered foods, gene-altered foods, transgenic foods, and, among the harshest critics of the technology, Frankenfoods.

Techniques for isolating and altering genes were first developed by U.S. geneticists during the early 1970s. In 1982, researchers succeeded in transferring genes between plant species. In conventional plant breeding, seeds and plants can be improved, but not chemically altered. In a GM food, DNA changes occur thanks to scientists who introduce specific traits into a plant by inserting one or more new genes into its genetic code. Unlike plants produced through conventional breeding, GM plants are given genes from vastly different organisms.

Scientists have mixed the genes of animals and vegetables as well as those of vegetables and bacteria. The most widely used gene transfer is the introduction of a Bt gene into corn, cotton, or soy. Bt, or Bacillus thuringiensis—a naturally occurring bacterium—produces proteins that poison insect larvae. The Bt bacterium is related to the common bacterium responsible for food poisoning and is a close relative of the organism that causes anthrax. Surprisingly, Bt toxin has been used for years by organic growers, who spray it on plants to kill pests. The toxin breaks down rapidly after killing the pests, and there is no evidence of health problems for people eating food sprayed properly with it. When the Bt toxin genes are inserted into corn, the plants generate their own pesticides, allowing them to kill insects such as the corn borer. The long-term effects of eating Bt corn have not been studied to date.

Advantages and Disadvantages Supporters of genetically modified foods say they offer several clear advantages, including pest resistance for crops, herbicide tolerance, disease resistance, and a better ability to withstand difficult growing conditions. The potential for improved nutrition, or for the development of new pharmaceuticals in foods such as tomatoes and potatoes, are expected to improve living conditions around the world.

Corporations such as Monsanto consider GM foods, especially Monsanto's Bt corn, a great success in protecting the environment by eliminating the overuse of chemical pesticides and herbicides. Thanks to the transfer of the Bt insect toxin genes, the plants do the work of the pesticides by easily killing the insects that feed on them. In addition to the Bt gene transfer, several crops (including Bt corn) have been genetically modified for resistance to weed-killing herbicide sprays. According to biotech companies, their statistics show that farmers who plant herbicide-tolerant plants reduce the amount of herbicide chemicals they spray on their crops. One prime example is the Monsanto strain of soybeans genetically modified to withstand the company's herbicide, Roundup. According to Monsanto, farmers who plant Monsanto soybeans use fewer applications of Roundup, thereby reducing costs and limiting dangerous chemical runoff.

Biotech companies also promote the eventual development of GM foods containing added vitamins and minerals, which they suggest will one day eliminate malnutrition around the world. Given these possibilities, corporate officials have little patience for critics, who they characterize as overzealous environmentalists with no scientific evidence to back up their charges.

The critics of GM foods are equally adamant about their concerns, which fall into three main categories: environmental hazards, human health risks, and economic effects. Red flags on GE food safety were raised due to research published in February 2009 and highlighted several potential problems, including the development of antibiotic-resistant genes, allergic responses, and some effects noted in short-term animal trials that scientists determined should require more investigation (Palmer & McCullum-Gomez, 2010).

Critics worry about unintended harm to other plants, insects, and animals when GM crops spread through natural pollination, are carried away on the wind, and fertilize other plants. Scientists call this phenomenon gene flow. It occurs when the plants fertilized by stray crop pollen reproduce, and their offspring take on the herbicide- and pest-resistant characteristics of the GM crops. Some critics of genetic engineering believe that genes introduced to GM plants could spread uncontrollably or create unstoppable superweeds. Gene flow would force farmers to use stronger herbicides or risk losing their crops. Biotech corporations have suggested that farmers should combat gene flow by planting non-GM crops around the GM fields, creating a buffer zone.

Critics also predict that, just as antibiotics have been overused—creating more antibiotic-resistant diseases—the overuse of pesticides on U.S. farms will mean chemical after chemical will become less effective—allowing superpests and superweeds to flourish. The Union of Concerned Scientists says there are signs that the most popular Bt crops will lose their effectiveness as weeds become resistant (Mellon & Rissler, 2003). Scientists also expect those plants to fall victim to Bt-resistant pests.

Another environmental fear is that GM crops with pest-killing genes will destroy helpful insects. Opponents of GM foods say the monarch butterfly symbolizes this risk. In the spring of 1999, a laboratory study published in Nature indicated that pollen from Bt corn could kill the larvae of monarch butterflies (Losey, Rayor, & Carter, 1999). At the time, Bt corn varieties had been planted on 20 million acres across the United States, including areas directly in the migratory path of the butterflies. Earlier tests on Bt crops by the Environmental Protection Agency (EPA) failed to consider the crops’ potential effects on monarch butterflies or on other moths or butterflies not damaging to crops. They only tested the Bt toxin's ability to kill the larvae of pests such as the corn borer.

Following the study's release, a storm of protests forced the U.S. Department of Agriculture (USDA) to review just how real the threat was to the monarch population. The results of the USDA's 2001 study showed that only one Bt corn variety had high enough levels of Bt toxin to easily kill the monarch larvae. Luckily, that seed did not sell well and was not widely planted. But the crisis demonstrated a lack of government vigilance and bolstered critics’ claims that many insects, as well as animals higher up in the food chain, were at risk from GM crops. The 2001 USDA study did not address whether GM crops had the potential to cause future abnormalities, such as delayed development, impaired reproduction, altered growth, or shortened life spans.

The monarch butterfly was again center stage in the debate over GM foods in November 2007, when environmental officials with the European Union (EU) announced study results showing that two varieties of GM corn harmed butterfly species, specifically the monarch. In a statement, EU environment commissioner Stavros Dimas called the “potential damage on the environment irreversible” and said the level of risk generated by cultivation was unacceptable (Kanter, 2007).

Farmers and environmentalists opposed to GM plants also argue that altered seeds threaten biodiversity. Farmers have saved their seeds through hundreds and thousands of seasons, using each generation of seeds to improve properties such as resistance to pests, drought, wind, and changing weather. But the use of GM seeds, controlled by a few large biotech corporations, could eliminate many varieties of plants. Modern consumers may not realize that only 1 percent of vegetable varieties grown a century ago are still available for purchase today. If, or when, a crop is attacked by a new disease, as occurred with U.S. corn in 1970, today's researchers must look to a rapidly shrinking pool of heirloom seeds for solutions. Critics worry that someday those seeds simply won't exist if GM crops continue to cross-pollinate conventional fields.

Cross-pollination from GM crops has also been an important legal issue. Monsanto and other companies have sued farmers for patent infringement; Monsanto claims that the farmers obtained their GM seeds without paying royalties to the company. The farmers argue that the crops were the result of cross-pollination they could not control. Monsanto has won the majority of its patent infringement claims. The company has also successfully sued farmers who saved and planted seeds from those cross-pollinated fields.

Opponents of GM foods fear that there are unstudied and potentially devastating health risks for humans who eat the foods as well. Changing the fundamental DNA of a food could cause new diseases or health problems. At a minimum, critics argue, these untested genetic combinations could create proteins that trigger severe allergic reactions. One example that critics cite involved deaths from L-tryptophan, an amino acid pill that killed 38 people and sickened thousands in 1989. The Japanese manufacturer of the pill used genetically engineered bacteria in its production, and, although it is not clear how the toxins developed in the drug, opponents of genetic engineering suspect the bacteria was a factor. Ultimately, no definite cause was pinpointed, but scientists agreed that some people were genetically more likely to react fatally to the amino acid in its pure form. L-tryptophan was banned, and opponents of genetic engineering continue to raise questions about the role GM bacteria played in the tragedy.

Finally, critics of GM foods concerned with their effects on humans warn that the food supply could quickly be contaminated by allergens unexpectedly created in GM crops, as happened with StarLink corn contamination. In April 1997, the biotech firm Aventis Crop Science applied to the EPA for a license to sell StarLink, a genetically engineered Bt corn. However, introduction of the Bt gene in StarLink produced a protein, called Cry9C, not present in other Bt corn crops. Scientists noticed that this particular protein did not digest well in people and did not break down in heat, two major characteristics common when food proteins trigger allergic reactions.

Based on this information, the EPA rejected StarLink for human consumption, but granted a split registration that allowed it to be used for animal feed. StarLink was also not licensed for export. In September 2000, StarLink was detected in Taco Bell taco shells, and the parent company, Kraft Foods, immediately issued a voluntary recall. In the months that followed, StarLink was discovered in more and more yellow corn products in the United States and in other countries.

To many critics of GM foods, this episode raised serious questions about the U.S. government's ability to keep such foods separate from conventional foods. Before the StarLink incident was over, U.S. companies were forced to recall over 300 contaminated food products in 2000 and 2001. The incident heightened fears among European consumers. Corn exports from the United States to Europe were halted, and companies were forced to buy back contaminated corn. In the United States, farmers filed class-action suits in Nebraska, Iowa, and Illinois to recoup big losses that had resulted when their corn was contaminated or commingled with StarLink. Aventis eventually reached an agreement in 17 states to compensate farmers for their losses.

Although StarLink represented only 1 percent of the total U.S. corn crop in 2000, when it accidentally mixed with other corn varieties, it may have contaminated up to 50 percent of the year's corn harvest. There were still more costs for Aventis. Following the discovery of StarLink contamination in foods, over two dozen people reported severe allergic reactions and filed a class-action suit. The U.S. Food and Drug Administration (FDA) and the Centers for Disease Control and Prevention (CDC) tested blood samples from a majority of those people, and, although it did appear that the claimants suffered severe allergic reactions to something, the CDC ruled that StarLink was not responsible.

Cost is a third area used by critics of GM foods, who argue that the foods are priced no more cheaply than their conventional counterparts and fail to benefit consumers nutritionally. Another economic downside of GM foods, according to critics, is that patents are placed on GM seeds and prices go up, meaning small farmers may not be able to afford the engineered seeds. Because growers are not allowed to save GM seeds from year to year, if their conventional seeds are altered by the GM plants, small farmers may be left with nothing to grow. Critics say that, one way or another, small farmers will ultimately be squeezed out, leaving giant biotech companies in control of the world's seed and food supply.

Government's Role In the United States, three agencies have jurisdiction over genetically modified organisms: the U.S. Department of Agriculture, the Food and Drug Administration, and the Environmental Protection Agency. Overall, the FDA has the bulk of the responsibilities for GMOs, because it is responsible for the safety and nutrition of food and food additives. In 1986, the Reagan administration formally published the Coordinated Framework for Regulation of Biotechnology that set up how the three agencies would divide their responsibilities.

The most striking aspect of the system is that it remains voluntary. The FDA does not require safety reviews on GM foods and only requires labeling if the composition of a GM food is radically different from that of its conventional counterpart. If a company voluntarily decides to submit a GM plant for evaluation, the end result is usually a statement from the FDA finding the engineered crop substantially equivalent to its nonengineered version. In other words, FDA policy begins with the premise that plants developed through biotechnology are not inherently unsafe or different in any significant way. They are evaluated on their physical characteristics rather than on how they were created. If it looks like a tomato, smells like a tomato, and tastes like a tomato, it must be a tomato, even if it contains genes from fish or bacteria.

The EPA has the strongest regulations of the three agencies but plays a much smaller role in the regulation of biotechnology. The agency oversees the manufacture, sale, and use of plant pesticides and other toxic substances as well as beneficial insects and other living organisms. However, only two classes of GM plants fall under the EPA's control: plants containing Bt toxins with resistance to certain insects and GM plants with a resistance to viruses.

The third agency, the USDA, oversees plants and plant pests and controls the testing of GM crops in order to protect U.S. crops from pests. If agricultural corporations can demonstrate to the USDA that their GM crop is not a pest, they are free to plant and sell the crop on U.S. farmland. A smaller agency within the USDA, the Animal and Plant Health Inspection Service (APHIS), also oversees the safety of GM organisms and their overall impact on U.S. agriculture. The service focuses on new GM plants and evaluates potential problems with pests or weed escapes that could damage U.S. agriculture.

Although several guidelines influence field testing of genetically modified plants, the USDA rarely rejects new GM plants. Between 1987 and 2005, APHIS approved more than 10,000 field test requests out of the 11,000 it received (Becker & Cowan, 2006). Field test approval leaves deregulation as the only real hurdle facing biotech companies before they can market a new GM food in the United States. After they gather several years of data from regulated field trials, developers go back to APHIS and petition for deregulation. If the petition is accepted—and the vast majority are—then the GM product is treated as equivalent to the conventionally grown product and is sold to consumers without a label or any mention of genetic changes.

The FDA released a series of policy statements in 1992, including “Foods Derived from New Plant Varieties.” This landmark statement said GM foods were presumed generally recognized as safe (GRAS) and marketable as such. It's important to remember that the FDA deals with food safety after a product is on the shelves. The agency first created and applied the idea of substantial equivalence in the case of the FlavrSavr tomato. The GRAS designation of GM foods cemented the policy that when the nutritional content of a GM food appears the same as its conventional version, the FDA will not require any testing or special labeling. In 2006, the FDA published new policies calling for voluntary consultation with GM companies in the early stages of development.

Labeling The argument against labeling genetically modified food is largely economic. Basically, those who favor GM foods take a strong stand against labeling, calling it cost-prohibitive, unnecessary, misleading, and inefficient. In the United States, GM plants are routinely harvested and mixed with conventional crops. Advocates of GM foods say the cost to consumers of segregating bioengineered foods from conventional foods would raise food prices but provide no other real benefits.

Opponents of GM foods already distrust such foods. They describe a complete lack of studies to support the industry's position and argue that without scientific reassurance that GM foods are safe to eat, labels are vital for consumers who want to avoid the foods. Critics also point to legislation that exists outside the United States. They say it is in America's best interest to have internationally clear standards and labels rather than the current U.S. policy, which creates a distinct economic disadvantage for farmers due to large export losses.

European Response to GM Foods Fear of genetically engineered food has flourished in Europe for decades and has effectively stopped efforts by U.S. biotech corporations to promote genetically modified crops in countries outside the United States. Despite scientific and industry reassurance that GM foods are safe for human consumption, and a ruling by the World Trade Organization against import bans in the European Union, genetic engineering technology continues to be rejected by an overwhelming majority of Europeans. Internationally, some 35 countries have restrictions on GM foods, ranging from mandatory labeling to outright bans (Rees, 2006).

Corporations Profits were a driving force behind the early development of GMOs. In the 1990s, some big U.S. corporations faced a deadline when older pesticides were due to come off patent, releasing those chemical formulas into the public domain. New seed patents became the focus of corporations such as Cargill and Archer Daniels Midland, which together hold patents on 80 percent of the world's grain. The other major players—Syngenta, DuPont, Monsanto, and Aventis—control two-thirds of the world's agrochemical market. By 2006, almost 50 percent of the corn planted in the United States was Monsanto's Bt or Roundup Ready seeds (Lerner & Lerner, 2007).

The Monsanto Company has developed more genetically engineered seeds and plants than any other corporation. During the 1990s, it patented and sold GM varieties of rice, cotton, and soybeans. All these plants are engineered to resist the company's top-selling herbicide, Roundup, now the most profitable herbicide in the world. In 2002, the picture for Monsanto was not so positive; the company had suffered a 65 percent drop in sales of Roundup. But by 2008, thanks to the purchase of seed companies, advances in GMO technology, and the pairing of the seeds with its herbicide, the company posted huge earnings. In January 2008, Monsanto reported annual earnings of over $256 million in the fiscal first quarter, compared to $90 million for the same period in 2007 (Simpkins & Patalon, 2008).

Along with large biotech corporations, other organizations that strongly support GM technology include Sense About Science and the National Center for Food and Agriculture Policy (NCFAP). Sense About Science is a British lobby group that was launched in 2002. The website refers to a network of scientists who support an evidence-based approach to technological developments. The NCFAP is a private, nonprofit research organization formed in 1992. Consumer advocates have called the organization a pro-GM industry group whose funding for NCFAP biotechnology studies is linked to such donors as Monsanto, Grocery Manufacturers of America, DuPont, Aventis, and the Rockefeller Foundation.

Environmentalists Opponents of genetically modified foods agree on several basic concepts, most importantly that the benefits of GMOs do not outweigh the risks. They wonder how the world's poor will find enough resources to buy genetically engineered seeds when they lack money to buy seeds now. Corporations such as Monsanto have shown no willingness to give away free seeds, and they have taken legal action against inadvertent cross-pollination.

The groups opposed to genetically engineered foods include Greenpeace, the Center for Food Safety (CFS), the Alliance for Bio-Integrity, GM Watch, and the Union of Concerned Scientists. Greenpeace has offices in 40 countries across Europe, the Americas, Asia, and the Pacific. The group started in 1971 and has grown into an international advocate for the environment. Greenpeace officially applauds scientific progress on molecular biology, but it criticizes the untested use of genetically modified organisms as a giant genetic experiment by corporate interests.

The Alliance for Bio-Integrity was founded by lawyer Stephen M. Druker, who played a key role in the 1998 lawsuit against the FDA. The CFS is a nonprofit, public interest environmental advocacy organization that began in 1997 for the direct purpose of challenging GM food technologies and promoting alternatives. The organization has offices in Washington, D.C., and San Francisco. The CFS joined the 1998 lawsuit against the FDA along with the Alliance for Bio-Integrity.

GM Watch was founded in 1998 in Norfolk, United Kingdom, in response to growing international concern about genetic engineering, and now has contacts in several European countries. A private, nonprofit organization, GM Watch specifically functions to publicly question the genetic engineering industry.

The Future The controversy continues. On one side are those who demand the right to know what they are eating. They call genetically modified foods an experiment in progress with unknown consequences. On the other side are corporations, governments, and scientists who say no evidence of harm has come to light and argue that the use of biotechnology is imperative to feed a hungry world.

Consumers must ask themselves whether this technology is being pushed to the market before risks are understood and managed. Consumers who do not want to eat genetically modified foods have found ways to avoid them. The Organic Foods Production Act of 1990 (OFPA) is a uniform organic standard in place for farmers that is enforced by the USDA. Although the agency proposed rules over the years to permit irradiated foods and biotech foods, the organic standard ultimately adopted in 2002 explicitly excludes any GM foods. For now the label's net effect means no GM ingredients are used in organic products.

Consumers wishing to avoid GM products can also scan labels for common GM ingredients such as corn oil, corn syrup, cornstarch, soy protein, soy oil, soy sauce, lecithin, cottonseed oil, and canola oil. An FDA report published in 2000 listed those foods among many that tested positive for the presence of unlabeled genetically modified ingredients. The FDA list also included various well-known items: Duncan Hines cake mix, Jiffy corn muffin mix, Ultra Slim-Fast, Aunt Jemima pancake mix, and Kellogg's Corn Flakes to name a few. For shoppers who want information on GM-free foods, the “True Food Shopping List” from the Greenpeace website provides a list of foods without GM ingredients.

Sharon Zoumbaris

References

Becker, Geoffrey S., and Tadlock Cowan. “Agricultural Biotechnology: Background and Recent Issues.” Congressional Research Service (CRS) Reports and Issue Briefs (September 2006).

Center for Food Safety. “Genetically Engineered Food,” www.centerforfoodsafety.org/geneticall7.cfm.

Druker, Steven M. “A Report on the Results of Alliance for Bio-Integrity v. Shalala, et al.” Alliance for Bio-Integrity (October 1, 2003), www.biointegrity.org/report-on-lawsuit.htm.

Hart, Kathleen. Eating in the Dark: America's Experiment with Genetically Engineered Food. New York: Pantheon Books, 2002.

Kanter, James. “EU Officials Propose Ban on Genetically Modified Corn Seeds.” International Herald Tribune (November 21, 2007).

Lerner, K. Lee, and Brenda Wilmoth Lerner, eds. Biotechnology: Changing Life through Science. Farmington Hills, MI: Thomson Gale, 2007.

Losey, John E., Linda S. Rayor, and Maureen E. Carter. “Transgenic Pollen Harms Monarch Larvae.” Nature 399, no. 6733 (May 20, 1999).

Mellon, Margaret, and Jane Rissler. “Environmental Effects of Genetically Modified Food Crops: Recent Experiences.” Paper presented at Genetically Modified Foods—The American Experience, Copenhagen, June 12–13, 2003. Reproduced by Union of Concerned Scientists, www.ucusa.org/food_and_agriculture/science_and_impacts/impacts_genetic_engineering/environmental-effects-of.html.

Palmer, Sharon, and Chris McCullum-Gomez. “Genetically Engineered Foods Update.” Environmental Nutrition 33, no. 7 (July 2010).

Rees, Andy. Genetically Modified Food: A Short Guide for the Confused. Ann Arbor, MI: Pluto Press, 2006.

Sample, Ian. “The Return of GM: Biotech Firm Mans Barricades as Campaigners Vow to Stop Trials: Small Field Near Cambridge the Latest Battleground in Fight to Prevent GM Trials.” Guardian (February 16, 2008).

Simpkins, Jason, and William Patalon III. “Monsanto Reaps Huge Rewards from Its Blossoming Seed Business.” Money Morning (January 7, 2008), www.moneymorning.com/2008/01/07/monsanto-reaps-huge-rewards-from-its-blossoming-seed-business/.

Thomson, Jennifer A. Seeds for the Future. Ithaca, NY: Cornell University Press, 2007.

GHRELIN

Ghrelin is a new and promising discovery in the fight against obesity. Pronounced GRELL-in, research on this growth hormone has shown that it not only has an effect on whether a person is hungry, it may also help defend against symptoms of stress-induced depression and anxiety. Early research demonstrated that ghrelin plays a role in sending hunger signals to the brain. A study published in the May 23, 2002, issue of the New England Journal of Medicine first suggested that ghrelin may turn out to be an important reason people feel hungry and why it's so hard for dieters to keep weight off.

Later studies using mice found that fully sated mice that received ghrelin were drawn to high-fat food, suggesting it may work in the brain to cause continued eating of pleasurable foods. In 2009, a research group from the University of Texas in Dallas reported that blocking the body's response to ghrelin signals could potentially decrease food intake, once again raising hopes for a breakthrough in the treatment of obesity.

In a country where obesity is an epidemic, understanding how ghrelin works could lead to effective weight-loss drugs. Other potential uses include as a drug to promote weight gain in anorexics and cancer patients. Scientists know that part of the brain's hypothalamus controls food intake, but until recent years the only chemical substances known to turn it on had been found in the brain. New research now shows ghrelin's receptors are in the brain; however, more importantly, its primary site of production is in the stomach, which pumps it into the bloodstream.

From there hormone travels to the pituitary, a vastly different mechanism from other peptides that affect appetite. Those are made in the brain, do not travel into the bloodstream, and only work when injected directly into the appropriate brain regions.

Ghrelin, a peptide consisting of 28 amino acids, was first identified by Kenji Kangawa of the National Cardiovascular Center Research Institute in Osaka, Japan. The name uses the root ghre, which means growth in Hindi and related languages, and the name's initial letters also refer to ghrelin's role as a growth hormone–releasing factor. Following its identification in 1999, doctors have started looking at ghrelin in the treatment of obesity as well as in wasting syndromes stemming from AIDS, cancer, heart disease, and a variety of other illnesses.

Although the hormone's role in the body is not yet fully understood, recent studies show that people suffering from wasting illnesses manufacture more ghrelin than normal. In fact, the highest blood concentrations of ghrelin recorded are in people suffering from anorexia nervosa. Apparently while anorexics are starving themselves to death, blood analysis indicates large amounts of ghrelin are released as normal body mechanisms continually signal the need for food.

The report also found that after a group of 13 obese people dieted and lost some 17 percent of their body weight, their ghrelin levels were significantly higher throughout the day than before the weight loss, when ghrelin levels would rise before meals but fall afterward. Scientists suggest that this increase in ghrelin in people who have lost weight dieting may reflect the body's attempt to regain lost pounds, a mechanism that originally evolved to defend against starvation during humankind's early history, when food supplies fluctuated erratically. Today in developed nations such as the United States, with an abundance of high-calorie foods, scientists speculate this early survival advantage may now contribute to obesity.

On the other hand, low ghrelin levels were noted in people who underwent gastric-bypass surgery. They experienced a drop in their ghrelin levels but did not appear to suffer any side effects. According to a study, people who undergo this surgery describe a generalized disinterest in food with a noticeable drop in ghrelin production. Researchers say that following bypass surgery, stomach cells that produce ghrelin are no longer exposed to food and ghrelin production may no longer be stimulated. During gastric-bypass surgery, surgeons sew much of the stomach shut, leaving room for a dieter to eat only a small amount of food.

Still, researchers warn against high expectations about ghrelin's prospects. They say similar hopes were raised years ago for leptin, a hormone that acts as an appetite suppressant. Yet after years of research, no useful medication was developed, because researchers found that patients quickly developed a tolerance to leptin. Nonetheless, the discovery of ghrelin is a major advance in the understanding of what controls appetite, and this leaves researchers hungry to learn more.

Marjolijn Bijlefeld and Sharon Zoumbaris
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GINGER

Ginger, which is mentioned in ancient writings from China, India, and the Middle East, has long been praised for its aromatic and culinary qualities. However, it is probably best known for having myriad medicinal properties. Of these, the first and foremost is ginger's ability to bring relief from gastrointestinal problems such as nausea. Ginger is also thought to be useful for anti-inflammatory illnesses such as osteoarthritis. And some people think that ginger may promote cardiovascular health (Klotter, 2009). Of course, it is important to review the research.

Nausea A study published in 2003 in the Australian and New Zealand Journal of Obstetrics and Gynaecology examined the effect ginger extract had on the morning sickness of 120 women, all of whom were less than 20 weeks pregnant. The study only included women who had daily bouts with morning sickness for at least one week and women for whom no relief was obtained from dietary modifications.

The women received either 125 milligrams of ginger extract (1.5 grams of dried ginger) or a placebo four times per day for four days. After the first day of treatment, the women consuming ginger extract had significantly less nausea than the women taking the placebo. While there were no significant differences in vomiting, the women on ginger experienced less retching. The researchers concluded that “Ginger can be considered a useful treatment for women suffering from morning sickness” (Willetts, Ekangaki, & Eden, 2003).

A second study on the use of ginger for morning sickness in Australian women was published in 2004 in Obstetrics and Gynecology. For three weeks, 291 women who were less than 16 weeks pregnant were given either 1.05 grams of ginger or 75 milligrams of vitamin B6 every day. In both groups, more than half of the women improved; there were no significant differences in outcomes. The researchers concluded that, for “women looking for relief from their nausea, dry retching, and vomiting, the use of ginger in early pregnancy will reduce their symptoms to an equivalent extent as vitamin B6” (Smith et al., 2004).

[image: images]

Health care professionals recommend ginger to ease nausea from motion sickness, pregnancy, and cancer chemotherapy. Here, fresh and powdered ginger root sit on a table.

(Elena Elisseeva/Dreamstime.com)

A third study, published in 2003 in the American Journal of Obstetrics and Gynecology, compared 187 pregnant women who took ginger for nausea and vomiting with a control group of 187 who did not take any treatments. The ginger appeared to “mildly” help the women with their nausea and vomiting, and it did not “appear to increase the rate of major malformations above the baseline rate” (Portnoi et al., 2003).

In a study conducted in Thailand and published in 2007 in Alternative Medicine Review, researchers attempted to determine whether ginger could reduce or prevent the nausea and vomiting that often follows major gynecologic surgery. Researchers studied a total of 120 women undergoing major gynecologic surgery. Before surgery, 60 women received two capsules of ginger; another 60 women received a placebo. The researchers indicated that the women who had presurgery ginger had statistically significantly less nausea and vomiting that the women who took the placebo. The researchers noted that “ginger has efficacy in prevention of nausea and vomiting after major gynecologic surgery” (Roxas, 2007).

Another study from Thailand, published in 2006 in the American Journal of Obstetrics and Gynecology, reviewed five randomized, double-blind, placebo-controlled trials with a total of 363 patients. All of the studies compared the use of a fixed dose of ginger to a placebo on 24-hour postoperative nausea and vomiting in patients having gynecological or lower extremity surgery. The incidence of postoperative nausea and vomiting in those who received at least one gram of ginger was more than a third less than those who received placebos. Still, the study has some limitations. For example, the majority of the patients were Asian with an average weight of only 50 kilograms (110 pounds). Dosage requirements may need to be increased for people who are larger. Nevertheless, the researchers concluded that “use of ginger is an effective means for reducing postoperative nausea and vomiting” (Chaiyakunapruk et al., 2006).

It is also well known that people receiving chemotherapy treatments frequently experience nausea. A study published in 2006 in Neurogastroenterology and Motility attempted to determine whether high-protein meals combined with ginger could help control the postchemotherapy nausea. For three days after chemotherapy treatments, 28 cancer patients were placed in one of three groups. The control group ate their normal diets. A second group ate a protein drink and one gram of ginger root twice each day. A third group ate a protein drink and additional protein power and one gram of ginger root twice a day. The researchers found that the “high protein meals with ginger reduced the delayed nausea of chemotherapy, and reduced the use of antiemetic [antinausea] medications. Anti-nausea effects of high protein meals with ginger were associated with enhancement of normal gastric myoelectrical [electricity generated by muscle] activity and decreased gastric dysrhythmias [abnormal stomach electrical activity]” (Levine et al., 2006).

Cardiovascular and Diabetic Health Researchers at Kuwait University studied the role that ginger plays in rats that have been treated to develop diabetes. In a study published in 2006 in the British Journal of Nutrition, researchers noted that rats that developed diabetes tended to have high blood sugar and weight loss. The researchers fed these rats raw ginger—500 milligrams per kilogram of body weight per day—for seven weeks. A separate group of rats, which did not receive any ginger, served as the control group. At the end of the study, the rats that were fed ginger had considerably lower levels of blood sugar, cholesterol, and triglycerides than the rats in the control group. Ginger also appeared to lessen some of the complications associated with diabetes, such as protein in the urine, excessive urine output, and excess water intake. “Therefore, it can be concluded from these studies that raw ginger has significant potential in the treatment of diabetes” (Al-Amin et al., 2006).

Osteoarthritis of the Knee In a study published in 2001 in Arthritis and Rheumatism, subjects with moderate to severe pain from osteoarthritis in their knees were divided into two groups. One group took 255 milligrams of concentrated ginger root twice daily for six weeks, while the other group had placebos. Following a washout period, the group that originally had ginger was given placebos, and the group that originally had placebos was given ginger. In the end, 247 patients were evaluated. The researchers found that the ginger markedly improved the pain from osteoarthritis. “A highly purified and standardized ginger extract had a statistically significant effect on reducing symptoms of OA [osteoarthritis] of the knee.” But some of the participants reported gastrointestinal side effects, such as belching, gas, nausea, and mild heartburn (Altman & Marcussen, 2001).

In an article published in 2005 in the Journal of Medicinal Food, researchers from the Department of Orthopedic Surgery at Johns Hopkins University School of Medicine noted that the anti-inflammatory properties of ginger have been known for centuries. More recently, many studies have been conducted on these properties, and it is now generally recognized that “ginger modulates biochemical pathways activated in chronic inflammation” (Grzanna, Lindmark, & Frondoza, 2005). But an article published in 2007 in American Family Physician appears to disagree. Commenting on the use of ginger for arthritis, Brett White wrote, “Mixed results have been found in limited studies of ginger for the treatment of arthritis symptoms” (White, 2007).

Though ginger allergies are uncommon, they are known to exist. And people taking blood-thinning medications, such as warfarin, should check with their health care provider before consuming even moderate amounts of ginger.

Myrna Chandler Goldstein and Mark A. Goldstein

References

Al-Amin, Zainab M., Martha Thomson, Khaled K. Al-Qattan, et al. “Anti-Diabetic and Hypolipidaemic Properties of Ginger (Zingiber officinale) in Streptozotocin-Induced Diabetic Rates.” British Journal of Nutrition 96 (2006): 660–66.

Altman, R. D., and K. C. Marcussen. “Effects of a Ginger Extract on Knee Pain in Patients with Osteoarthritis.” Arthritis and Rheumatism 44 (2001): 2531–38.

Chaiyakunapruk, Nathorn, Nantawarn Kitikannakorn, Surakit Nathisuwan, et al. “The Efficacy of Ginger for the Prevention of Postoperative Nausea and Vomiting: A Meta-Analysis.” American Journal of Obstetrics and Gynecology 194, no. 1 (January 2006): 95–99.

Grzanna, Reinhard, Lars Lindmark, and Carmelita G. Frondoza. “Ginger—An Herbal Medicinal Product with Broad Anti-Inflammatory Actions.” Journal of Medicinal Food 8, no. 2 (2005): 125–32.

Klotter, Jule. “The Many Benefits of Ginger.” Townsend Letter (February–March 2009): 45–46.

Levine, M. E., M. Gillis, S. Yanchis, et al. “Protein and Ginger for the Treatment of Chemotherapy-Induced Delayed Nausea and Gastric Dysrhythmia. Neurogastroenterology and Motility 18, no. 6 (June 2006): 488.

Portnoi, G., L. A. Chng, L. Karimi-Tabesh, et al. “Prospective Comparative Study of the Safety and Effectiveness of Ginger for the Treatment of Nausea and Vomiting in Pregnancy.” American Journal of Obstetrics and Gynecology 189, no. 5 (November 2003): 1374–77.

Roxas, Mario. “The Efficacy of Ginger in Prevention of Postoperative Nausea and Vomiting after Major Gynecologic Surgery.” Alternative Medicine Review 12, no. 4 (December 2007): 373.

Smith, S., C. Crowther, K. Willson, et al. “A Randomized Controlled Trial of Ginger to Treat Nausea and Vomiting in Pregnancy.” Obstetrics and Gynecology 103, no. 4 (April 2004): 639–45.

White, Brett. “Ginger: An Overview.” American Family Physician 75 (2007): 1689–91.

Willets, Karen E., Abie Ekangaki, and John A. Eden. “Effect of a Ginger Extract on Pregnancy-Induced Nausea: A Randomised Controlled Trial.” Australian and New Zealand Journal of Obstetrics and Gynaecology 43, no. 2 (March 2003): 139–44.

GINSENG

Ginseng is the common name for a family of tropical herbs that have been used medicinally for centuries. The Asian form of ginseng or Panax ginseng, is very popular, especially in China and Korea. The Panax ginseng is now so popular in some areas that it is difficult to buy. The high demand led to the development of a North American ginseng, Panax quinquefolius, which is now used as a substitute for the Asian variety of the herb. However, both species are becoming difficult to find in the wild, which has opened up large commercial growth of the ginseng market.

Wild ginseng has become increasingly rare due to its increased popularity and worldwide overharvesting of the root. According to U.S. botanists, Chinese ginseng is now so difficult to acquire that the U.S.-grown roots have become increasingly sought after. A portion of the wild U.S. ginseng grows in national forests such as the Great Smoky Mountains National Park in North Carolina and Tennessee. In the Asian market, the twisted, tangled roots found only in the wild are considered more potent than the commercially grown herb.

The Panax ginseng is native to Korea and China and has been popular for many centuries. It has been used to improve immune system function, and it is used in the treatment of depression and anxiety, erectile dysfunction, symptoms related to menopause, and high blood sugar.

U.S. ginseng, like its Asian counterpart, is used as a tonic to boost the immune system and is also used to treat stress. There is anecdotal evidence that ginseng can fight infections such as the flu and that it might help prevent colds or make symptoms milder. U.S. ginseng has also been used to treat a variety of infections, including HIV/AIDS; however, any reports of its success are only anecdotal.

Ginseng grows wild in many U.S. old-growth forests including those in Wisconsin. Wild ginseng is prized, because commercial ginseng is difficult to grow. It takes four years for the plants to mature, and, once the plants are harvested, the land cannot be replanted with ginseng. Commercial growers of ginseng create canopies to protect the sensitive plants and keep them in the shade, which they need to survive. A pound of fresh ginseng sells for $135, and the dried roots are worth $460 a pound (“The Spice of Life,” 2011). The sale of Wisconsin ginseng in 2010 was estimated to be over $30 million (NPR, 2010).

The root of the plant is dried and ground up so it can be taken internally through tablets, capsules, extracts, and teas, along with other applications for external use. The root contains chemical components known as ginsenosides, and this is where the medicinal properties are thought to be strongest.

While ginseng is believed to have some effect on lowering blood glucose, the National Center for Complementary and Alternative Medicine, part of the National Institutes of Health, has funded studies to examine just how ginseng affects insulin resistance. The organization is also looking at ginseng in relationship to Alzheimer's disease and cancer. Still, scientific evidence at this point is based on small clinical trials, and researchers say more evidence is necessary before they can conclusively support any of the health claims associated with ginseng.
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Ginseng root is used in Chinese herbal medicine to boost the immune system and is available in supplement capsules.

(Antaratma Images/Dreamstime.com)

Side effects have been reported from long-term ginseng use, while short-term doses appear to be safe in most cases. Common side effects include stomach upset, insomnia, and headaches. There have also been reports of allergic reactions in individuals. Scientists caution people with diabetes to consult their physician and to use extra caution with ginseng, especially if they are already taking medication to lower their blood sugar.

Other potential problems from ginseng include the possibility of adverse drug interactions. Studies showed that patients being treated for leukemia experienced liver toxicity when ginseng was taken in combination with another prescription (Bilgi, Bell, Ananthakrishnan, & Atallah, 2010).

Sharon Zoumbaris
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GLYCEMIC INDEX

The glycemic index (GI) is a measure of how quickly blood glucose levels rise in response to food. In other words, consuming a high-GI food will cause an individual's blood glucose to spike more dramatically than consuming the same amount of a low-GI food. Blood glucose, more commonly referred to as simply blood sugar, is critically important for normal bodily function. While fluctuations in blood glucose in response to meals are normal, frequent spikes in blood glucose (resulting from high-GI foods or otherwise) have been associated with an increased risk of numerous diseases, ranging from the development of Type 2 diabetes to cardiovascular disease (Ludwig, 2002). Thus, low-GI foods are generally considered healthier than their high-GI counterparts, although there are numerous caveats to this trend.

Originally developed in 1980 by Dr. David Jenkins, the glycemic index was intended as a way to help diabetic patients control their blood sugar. Jenkins identified foods’ glycemic index values by measuring the area under the curve on a graph of blood glucose levels for two hours after a meal (of that food). This value was then divided by the area under the curve of some reference food and multiplied by 100 to yield a figure ranging from 0 to 100.

At first, a variety of reference foods were used, most commonly pure sugar or white bread. However, due to the culturally specific nature of foods such as white bread, glycemic index values today are more often reported relative to pure glucose in order to yield standardized glycemic index values for given foods (though comparisons to white bread are still in use). These foods are then typically divided loosely into categories of low (less than 55), medium (56 to 69), and high (70 to 100) GI, where 100 is pure glucose.

Glycemic Index Foods Although finding the precise GI of any given food requires a controlled test, there are general guidelines that can be followed in identifying low-, medium-, and high-GI foods. Fruits and vegetables tend to be low GI, while processed carbohydrates tend to be high GI. When comparing sources of carbohydrates, simple carbohydrates tend to be of lower GI. For instance, although bread has a relatively high GI, it is less than pure glucose, which has a GI of 100 by definition. Processed foods tend to have higher GI values. For instance, white bread and white pasta have higher GI values than whole-wheat bread and whole-wheat pasta. A few examples are given below.

Low-GI foods (less than 55): Raw carrots, apples, grapefruit, peanuts, peas, skim milk, lentils

Medium-GI foods (56 to 69): Bananas, pineapple, raisins, sweet corn

High-GI foods (70 to 100): Rice, white bread, white potatoes, watermelon (Mayo Clinic, 2009)

Glycemic Index and Diabetes One of the primary uses for the glycemic index is to help diabetic individuals control their blood sugar. Normally, the pancreas releases insulin in response to the high blood glucose following a meal in order to bring blood glucose levels back down to normal by stimulating fat and muscle cells to uptake glucose from the blood. However, in people with Type 1 diabetes, the pancreas has lost its ability to produce insulin, and in people with Type 2 diabetes, the body has developed resistance to insulin. The resultant hyperglycemia can contribute to a plethora of complications ranging from diabetic retinopathy to heart attack and stroke. Thus, it is critical for diabetics to control their blood glucose artificially via insulin injections, other medications, exercise, and dietary control. It is with this last point—dietary control—that the glycemic index can be a factor. While carbohydrate counting is still the most important dietary control for diabetics, the type of carbohydrate (i.e., glycemic index) also has an influence on blood glucose. Thus, it is beneficial for diabetic patients to plan meals consisting primarily of foods from the low- and medium-GI categories and avoid high-GI foods. However, while planning low- and medium-GI meals, it is important not to neglect carbohydrate counting. The American Diabetes Association describes GI planning as useful in “fine-tuning blood glucose management” as an adjunct to everything else (American Diabetes Association, n.d.).

Low–Glycemic Index Diets While the glycemic index was originally developed to help people with diabetes, it can also be a useful tool for helping nondiabetic patients eat healthier. Although there are several variations of the low-GI diet, the principle remains the same: restricting oneself to low- and medium-GI foods while avoiding high-GI foods. The reasoning is similar to that for diabetics—avoiding high-GI foods results in a smaller rise in blood glucose after eating. Promoters of the low-GI diet have touted numerous health benefits, including weight loss and a reduced risk of Type 2 diabetes, hypertension, cardiovascular disease, and even cancer.

While no high-quality long-term studies have been conducted to evaluate the health effects of the low-GI diet specifically, animal studies and short-term human studies have suggested that low-GI diets lead to some weight loss relative to high-GI diets (Ludwig, 2002). Since weight loss is generally associated with a decreased risk of developing diabetes, hypertension, and cardiovascular disease, it is reasonable that a low-GI diet is also protective against such chronic diseases. However, several small studies have suggested that a low-GI diet may have protective effects against diabetes and cardiovascular disease, independent of the weight loss (Ludwig, 2002). While the low-GI diet has occasionally been promoted as reducing the risk of cancer as well, the current scientific evidence does not support this claim (Mulholland, Murray, Cardwell, & Cantwell, 2009). The precise physiological mechanisms by which eating a low-GI diet leads to weight loss and its other health benefits are uncertain, but possible explanations include improved satiety from low-GI foods over high-GI foods (although whether this is true is currently the subject of debate among nutrition scientists) and reduced insulin resistance from avoiding the blood glucose spike associated with high-GI foods (Ludwig, 2002).

Regardless, one of the major benefits of the low-glycemic diet over other diets is that there are no known risks to the low-GI diet, unlike many other popular diets. Furthermore, the low-GI diet is easier to maintain long term than many other more extreme diets. For example, while many other diets may lead to greater short-term weight loss, the extreme impact on one's normal diet from such diets often causes people to abandon them and resume their previous eating habits, thereby counteracting any health benefits gained. Since the low-GI diet does not require calorie counting or extremely rigid attention to foods eaten (low- and medium-GI foods allow for a wide variety of foods), it is generally easier to maintain long term (Mayo Clinic, 2009).

Criticisms While the glycemic index can certainly be a valuable tool in helping individuals eat healthier, there are several important criticisms to be aware of. A common criticism of the glycemic index system is that the real glycemic index of any given meal depends on many factors in addition to what types of food are consumed. Factors such as meals within the past several hours, the composition of food in previous meals, cooking methods, and even the specific variety of the food in question can all greatly impact the glycemic index. For example, white potatoes can range from moderate to high GI, depending on the particular variety. This makes it difficult to predict the true GI of a given meal, since foods are rarely eaten in isolation following an overnight fast (the conditions under which the standardized GI value is measured).

More specific criticisms relating to the use of low-GI diets tend to focus on the fact that GI measures neglect the total carbohydrate content in various foods, an idea captured in the concept of glycemic load. Glycemic load multiples a food's GI by its carbohydrate content. Thus, foods can have a high GI while still having a low glycemic load and vice versa. For example, despite having a high caloric count and high carbohydrate and fat content, ice cream actually has a low to medium glycemic index (Foster-Powell, Holt, & Brand-Miller, 2002). Blindly following the low-GI diet might lead one to erroneously conclude that ice cream and other high-calorie snack foods are healthful.

The glycemic index can be a useful tool to help diabetics control their blood glucose and to help others lose weight and reduce their risk of various chronic diseases. Still, due to its imitations, dieting according to the glycemic index must be done with consideration of other facets of healthy eating, such as avoiding very sugary or high-fat foods, even if they are low GI. Fortunately, most low-GI foods, such as fruits and vegetables, are considered healthy by almost any standard. Ultimately, the glycemic index can be a useful tool in conjunction with other nutritional tools to help keep a healthy weight and reduce the risk of developing diabetes and cardiovascular disease.

David Chen
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GRAHAM, SYLVESTER

Sylvester Graham (b. July 4, 1794, in West Suffield, Connecticut; d. September 11, 1851, in Northampton, Massachusetts) is considered one of the United States’ first food faddists and health reformers. Graham believed that a high-fiber, natural-food diet would remedy cholera, alcoholism, premature aging, violence, sexual abuses, and digestive ills. His early followers included the Kellogg brothers, John and Will, who were famous for their religious colony and health sanitarium at Battle Creek, Michigan. In 1897 John and Will produced their whole-grain cereal and formed the Battle Creek Food Company. Later, Will split with his brother and opened the Battle Creek Toasted Corn Flake Company, which eventually became the Kellogg Company. Graham's fanaticism and zeal for natural food attracted early followers, like the Kelloggs; those supporters became known as Grahamites. The graham cracker is one famous result today of Graham's health campaign in the early 19th century, although it is more like a cookie than the high-fiber bread he promoted.

Graham was also one of the nation's earliest vegetarians, a lifestyle choice based on his firm belief, long before the discovery of nutrition, that diet and health were directly connected. At that time, U.S. upper classes followed a diet of meat-eating gluttony, which led to overweight and the associated diseases of obesity. Graham was named president of the American Vegetarian Society, founded in 1849 in New York City. The society's membership included Harriet Beecher Stowe and journalist Horace Greeley.

Like many other health reformers, Graham had an early history of bad health. He was the youngest of 17 children born to Massachusetts minister John Graham, who died when Sylvester was just two years old. According to records, Graham's mother was “in a deranged state of mind” after her husband's death, so the court appointed a guardian for Sylvester and two older siblings. Sylvester's health and education suffered as he was passed from relative to relative, finally settling years later in Newark, New Jersey, where he was eventually reunited with his mother and an older brother. It was at this time that Graham began to prepare for the ministry. He studied at Amherst Academy but was expelled after one quarter. He then studied privately with a minister and was ordained in 1826, the year he married the woman who had previously nursed him through a nervous breakdown.
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Sylvester Graham was an early advocate of dietary reform in the United States. He was known for his interest in vegetarianism and advocated radically different dietary habits.

(Courtesy of the Library of Congress)

While Graham was primarily interested in saving souls, he also lectured on the evils of alcohol for the Pennsylvania Society for Discouraging the Use of Ardent Spirits. This temperance group worked to moderate the per capita consumption of alcohol, but Graham from the first advocated total abstinence. Soon he was also talking about diet and sex as well as alcohol. During this time, he studied human physiology and diet. The cholera epidemic of 1832, the first of three cholera epidemics in the United States during the 19th century, gave Graham a renewed platform when he suggested that greasy, spicy meat, combined with “excessive lewdness,” caused the cholera outbreak.

His most famous advice was that thick, coarse bread, baked at home and eaten daily, should be the mainstay of every diet. He believed his bread, made from the whole of the wheat and coarsely ground, known as “dyspepsia bread” or “temperance bread,” was best when eaten a day old. Although his bread was eventually nicknamed “the graham cracker,” it bore no physical resemblance to today's modern cracker, which is made with refined flour and high-fructose corn syrup. Graham was convinced of the bread's healing powers.

Graham also recommended hard mattresses, open bedroom windows, cold baths, and a raw-food, vegetarian diet as best, because it was closest to nature. Even though he realized that people were devoted to white bakery bread, he continued to condemn it as a horrible food choice. Graham's book, Treatise on Bread, sold for four dollars per dozen and described the bread-making process as the province of the loving wife and mother. However, because he accused bakers of adulterating their products with additives, many people, including well-known author Ralph Waldo Emerson, publicly ridiculed Graham's diet.

The dietary world of the 1830s was filled with disease and bad health caused by consumption, chronic indigestion, and dyspepsia—a blanket term for constipation, stomachaches, headaches, and foul breath. Americans ate meat at every meal—some 180 pounds yearly per person—and foods were soaked in grease or gravy and washed down with whiskey. Long before the discovery of nutrition, fiber, vitamins, minerals, and cholesterol, Graham insisted that diet and health were directly connected. He believed that eating meat, particularly pork, led to sexual excess. Sexual excess then led to increased consumption of more rich foods and unhealthy meat, which, according to Graham, predisposed an individual to disease.

After the cholera epidemics subsided, Graham continued to lecture to mass audiences, traveling through Massachusetts, New York, New Jersey, Pennsylvania, Rhode Island, and Maine. In 1837, as his popularity faded, he moved to Northampton, Massachusetts, with his wife Sarah and their two children. He died there on September 11, 1851, at the age of 57.

In the United States, talk of Grahamism would continue for many years, as followers such as abolitionists William Lloyd Garrison, Horace Greeley, and Henry Stanton remained firm believers in his health ideals. Ellen Harmon White, spiritual leader and founder of the Seventh-day Adventist Church and founder of Battle Creek, Michigan's Western Health Reform Institute, also continued to recommend Graham's ideas and diet following his death. Slowly but surely, the U.S. medical and scientific communities would one day come to accept Graham's theory that diet and health were interrelated. Although he was ahead of his time, Graham's belief that eating too much salt, meat, and fat can cause health problems is now accepted nutritional wisdom.

Marjolijn Bijlefeld and Sharon Zoumbaris
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GRIEF

Grief occurs when a person experiences loss or affliction. It is an internal reaction, a deep sense that is wholly unique to each individual. The scope of the loss or affliction can be personal—such as the death of a loved one, unemployment, or diagnosis of a life-threatening condition—or public, as in the case of Hurricane Katrina, the terrorist attacks of September 11, 2001, or the death and funeral of President John F. Kennedy.

While the terms grief, bereavement, and mourning are often used interchangeably, they are not quite the same thing. Basically, grief is a collection of feelings such as sorrow, intense sadness, despair, anxiety, irritability, or guilt—all part of a reaction to bereavement, which is the loss or death of someone or something important to an individual. Mourning, however, is the social face of grief, the way in which society calls for individuals to honor the dead or to publicly deal with the aftermath of bereavement.

With any loss, something has been taken away, and the natural human instinct is to grieve. The intensity differs from person to person and depends on the nature of the grief trigger. Grieving affects a person physically, mentally, emotionally, and socially. There is no right or wrong way to grieve and no formal timetable for the process.

Although grief is not an illness, it can cause physical and emotional symptoms. A grieving person may experience disturbed sleep, stomach upset, headaches, crying spells, a weakened immune system, and a lack of concentration. Feelings of shock and disbelief, sadness, guilt, anger, and fear are common. Early in the grieving process, people have reported they thought they were in a bad dream or not in their right mind. If symptoms persist for an extended period of time, they may cause clinical depression and other serious health issues.

Grief stresses the body and can affect the immune system, which can exacerbate preexisting physical ailments. Studies, which began over 20 years ago, have shown that grieving people are less able to fight off disease and may have fewer natural killer cells than their nongrieving counterparts (Bower et al., 2003).

Sometimes medical or counseling assistance is needed to get through the grieving process. Medications are available to help with sleeplessness or anxiety, but a person should discuss this with his or her personal physician and should remember to eat right, exercise, and get enough rest. If the grief is overwhelming, the grieving individual should talk to a mental health professional trained in grief counseling or consider joining a support group. Practicing stress management techniques, learning new skills, and socializing can also help a grieving person.

When feelings or thoughts such as that life is not worth living or guilt and blame are prolonged, a person may be suffering from complicated grief. Among those who suffer the loss of someone significant, about 1 in 11 may experience complicated grief. Also known as protracted or chronic grief, it couples aspects of post-traumatic stress disorder with depression. Psychotherapy, interpersonal therapy, or psychodynamic therapy may offer help through exploration of one's emotions and feelings. Limited research has been conducted on the use of psychiatric drugs, but there has been some benefit shown from administering certain types of antidepressants. If a grieving person displays suicidal tendencies, a mental health professional or local emergency service should be contacted.

A family member or friend can help someone who is grieving by spending time with and listening to that person while encouraging him or her to work through the grief. Friends who offer statements such as, “with time, you'll get over this,” may offer false comfort and not allow the person to fully mourn. Instead, offer to cook dinner or shop for food since it is often difficult for the grieving person to concentrate on everyday activities. If the grieving person is displaying extreme behavior or acting out of the ordinary, friends or family should recommend that the person seek professional help.

Psychiatrist Elisabeth Kubler-Ross wrote about five stages of grief in 1969: denial (This can't be happening to me); anger (Why is this happening? Who is to blame?); bargaining (Make this not happen, and in return I will ___); depression (I'm too sad to do anything); and acceptance (I'm at peace with what happened). Her frames of reference were the feelings of terminally ill patients, but her five-stage model became the basis for addressing a spectrum of loss experiences from divorce to the death of a pet.

A grieving person does not have to go through all of these stages or in any particular order. The Hospice Foundation of America characterizes grief as a roller coaster “full of ups and downs, highs and lows. Like many roller coasters, the ride tends to be rougher in the beginning; the lows may be deeper and longer. The difficult periods should become less intense and shorter as time goes by, but it takes time to work through a loss.” Kubler-Ross noted in her final book that the five stages were not intended to match multifaceted emotions with singular categories and that the grief process is as individual as a person's life.

In The Truth about Grief: The Myth of Its Five Stages and the New Science of Loss, author Ruth Davis Konigsberg challenges the wisdom and validity of the five stages of grief. She describes how professional counseling became a burgeoning profession from the 1970s to the 1990s and how grief evolved into a journeylike process. She points to contemporary research to debunk the most common myths regarding grief including: “we grieve in stages,” “express it; don't repress it,” “grief is harder on women,” “grief never ends,” and “counseling helps.” For the myth related to grieving in stages, she describes a Yale University study, reported in the Journal of the American Medical Association in 2007, which concluded that study participants (recently bereaved individuals) readily accepted the death of a loved one. This is contrary to the Kubler-Ross model, where acceptance is the final grief stage and is defined as recognizing that a loved one is gone. Konigsberg's bottom line is that “science is beginning to tell us that most people are resilient enough to get through loss on their own without stages or phases or tasks.”

Grief is essential to acceptance of loss and to resuming a full life. Keeping grief submerged is a catalyst for creating emotional or physical problems in the future. While grieving is a painful process, it is worthwhile to endure to achieve a state of well-being.

Dianne L. Needham
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GUIDED IMAGERY

Guided imagery is one of many complementary or alternative techniques to improve wellness and reduce disease. It is well known that negative, anxious, worrisome, and other similar thoughts can create unwanted feelings of stress and agitation both physically and mentally. This phenomenon is possible due to the constant interaction between mind and body. Fortunately, positive, pleasant, and peaceful thoughts can achieve the opposite—calmness and relaxation. Whereas negative emotions and thoughts are scientifically linked to states of illness, cultivating positive emotions and thoughts promotes well-being. Guided imagery is one technique to achieve that desirable endpoint.

Surprisingly, despite its relatively straightforward nature and ease of use, as few as 3 percent of Americans practice guided imagery (Barnes, Powell-Griner, McFann, & Nahin, 2004). Guided imagery typically involves creating a scene in your mind's eye to decrease stress and increase your level of relaxation. This technique is typically rehearsed both in the absence and in the presence of stress. In the absence of stress, it contributes to improved mood and relaxation; in the presence of stress or in anticipation of stress, it can be used to lessen the effects of stress and help the individual maintain focus.

It is usually recommended that someone practice the technique when he or she is not stressed in order to train the body and mind to relax while using the technique. This also familiarizes the individual with the technique so it can be used easily during times of stress, since using a familiar technique is easier than trying to learn a new technique when under emotional pressure.

The process of guided imagery achieves positive relaxation effects largely through manipulating physiological processes, including decreased heart rate, blood pressure, and circulating stress hormones. Imagery is usually guided by someone else initially (via a therapist or audio recording), but as the individual becomes more comfortable with the technique, he or she may prefer to move toward self-guided imagery instead. The primary challenge with self-guided imagery is that individuals tend to make the pace too fast during their imagery time. It is often beneficial to use an external guide until the pace and tempo of a relaxing imagery technique becomes familiar.

Although creating a scene may seem to be a purely visual process, guided imagery is actually much more sophisticated. The visual part is clearly important, but guided imagery is optimal when it involves all senses. Because more senses are involved in the imagery, more brain areas are activated during a multisensory guided imagery process, and this will produce the desired effects. Involving all senses in the imagery will also be more powerful in increasing positive emotions and thoughts and decreasing negative emotions and thoughts. The individual should try to place oneself in the scene he or she is imaging, rather than looking at the scene as if viewing it on a television set. Specifically, a scene should be chosen that includes sights, sounds, tastes, physical sensations, and scents. Consider the following example:

Imagine yourself walking along the shoreline on a white-sand beach. With each step you take, you hear the crunch of the sand beneath your feet, and you feel the warm crystals of sand sneak between your toes. The sun is out, and you feel its warmth on your back and shoulders through your lightweight shirt. There is an occasional cool breeze that makes the temperature perfect and wafts the smell of the salty water toward you. You can taste the tang of the salt in the air. With every long, slow stride you take, you breathe a deep breath and realize how relaxed you feel as you walk on the beach. You can hear a few seagulls far away calling to each other, and you watch every wave as it comes to the shore and recedes once again into the ocean. You stop for a moment in your walk along the beach to go to the water. As you get closer, the ground beneath you feels cool and damp, and your footsteps on the sand grow softer. The sound of the waves grows louder, and the scent of the saltwater grows stronger as you get closer to the ocean. Finally, as you exhale a sigh of relief and relaxation, a wave gently covers your feet, washing all the sand from between your toes. The water is warm and crystal clear, and it looks frothy as it washes back out to sea and away from your feet. As you stand, your feet sinking into the sand while you listen to the waves and the birds, you feel more calm and relaxed with each breath you take and with each cleansing wave that washes over your feet.

History The use of guided imagery has a long history before its common use in psychotherapy. Scripts like this one are readily available in books and online resources, which can be found by doing a search on the Internet for “guided imagery script.” Alternatively, one can use a favorite relaxing vacation spot as a template to create a personalized script.

Prior to the existence of psychotherapy, guided imagery was practiced in indigenous cultures (e.g., Native Americans), religious groups (e.g., Jewish, Christian), and ancient medicine (e.g., Chinese medicine) as a spiritual practice and way of healing (Utay & Miller 2006, p. 40). Therefore, this method has a longstanding history of being used to achieve wellness. In more recent history, guided imagery began to emerge in psychotherapy practices with individuals such as Sigmund Freud, who emphasized imagery found in dreams.

Due to the powerful emotional, physical, and spiritual effects resulting from using imagery in these historical ways, guided imagery is now applied to more than relaxation and stress management. It has been used successfully in rehabilitative medicine, health care, sports training, academic performance, and other domains in addition to psychotherapeutic contexts (Utay & Miller, 2006). Guided imagery is effective in rehabilitative medicine with stroke patients to recover motor functioning and reduce pain. Multiple studies have also shown it to be effective in stimulating the immune system (for cancer) or quieting the immune system (in rheumatoid arthritis), and increasing blood flow to an area (for wound healing) (Trakhtenberg, 2008).
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Palm trees grow on a tropical white sand beach. The process of guided imagery can offer many relaxing effects from visualizing calm scenes of peaceful places like this.

(Vladoskan/Dreamstime.com)

New Applications In sports and athletic performance, guided imagery can be used for a number of purposes. These may include improving a performance, reducing the effects of pain during performance, and promoting healing after an injury has occurred (Utay & Miller, 2006). It has become so popular that the U.S. Olympic team now regularly uses guided imagery to reduce performance anxiety and improve athletes’ skills.

Guided imagery can also be used effectively to reduce anxiety surrounding academic tasks, such as taking exams or delivering public speeches and presentations. Within the context of psychotherapy, guided imagery is often included in treatment plans that target grief, anxiety, eating disorders, addictions, and anger, among other disorders.

Guided imagery may be combined with other approaches, such as meditation, prayer, yoga, and hypnosis, to help the individual reach his or her goals. For example, a recent study showed improvements in quality of life (e.g., sleep, family functioning, pain, emotional well-being) with a combined treatment of guided imagery and other alternative therapeutic approaches (Fernros, Furhoff, & Wandell, 2008).

Guided imagery has a role in everyday life as a stand-alone technique for mood improvement, stress reduction, motivation (e.g., by envisioning a positive outcome for the future), and exploration of various ways to approach a problem. The use of guided imagery can have impressive effects on wellness directly through its positive effects on stress and physiological hyper- or hypo-arousal (e.g., during fear or in preparation for athletic performance, respectively). Indirect effects of guided imagery also contribute to overall wellness as well. For example, the use of guided imagery may help an individual relax his or her mind and muscles after a stressful day, which can lead to improved sleep. Improved sleep boosts immune functioning, memory skills, mood, and ability to cope with future stressors, among other desirable outcomes. Given the immediate and long-term benefits of guided imagery, as well as its accessibility and ease of implementation, it is a skill that should be considered for regular use by anyone with an interest in improving health and overall wellness.

Amanda Wheat and Amy Wachholtz
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HEAD START AND HEALTHY START

Head Start and Healthy Start stand among the most successful public health initiatives in U.S. history. These two federal programs can be found under the U.S. Department of Health and Human Services, in the Maternal and Child Health Bureau, Health Resources and Services Administration. These two programs provide grants and support for a range of federal and state partnerships that ultimately benefit the children of low-income families. However, these programs also face continued budget cuts as the fight over federal spending continues in Washington.

The programs are based on the premise that community-driven, grassroots efforts fill a basic, fundamental need: addressing multiple factors concerning maternal, child, and family nurture, nationwide. These community-driven neighborhood partnerships support lower-income families; the partnerships work together with local staff to provide excellent care, education, and development for infants, children, expectant mothers, and extended families nationwide, in a variety of diverse situations and circumstances.

Head Start's initial planning committee set down seven goals in 1965. More than 40 years later, these still serve as the basis for this program's mission and values.

 

1.  Improving the child's physical health and physical abilities.

2.  Helping the emotional and social development of the child by encouraging self-confidence, spontaneity, curiosity, and self-discipline.

3.  Improving the child's mental processes and skills, with particular attention to conceptual and verbal skills.

4.  Establishing patterns and expectations of success for the child that will create a climate of confidence for future learning efforts.

5.  Increasing the child's capacity to relate positively to family members and others, while at the same time strengthening the family's ability to relate positively to the child and his problems.

6.  Developing in the child and his family a responsible attitude toward society, and encouraging society to work with the poor in solving their problems.

7.  Increasing the sense of dignity and self-worth within the child and his family.

 

As two popular public health initiatives, Head Start and Healthy Start have their beginnings in the Economic Opportunity Act of 1964, in President Lyndon B. Johnson's War on Poverty. Head Start was started in 1965, and considered by many to be an “educational experiment.”

In 1964, the United States Congress gave the newly founded Office of Economic Opportunity (OEO) broad powers to campaign against poverty on a diverse number of fronts. Many of these innovative programs did not have staying power, for one reason or another. Included among these short-circuited programs was the Community Action Program, which centered its focus on efforts to organize and employ adults at or under the poverty line.

The OEO director, Sargent Shriver, was also President Johnson's general in the War on Poverty. He puzzled over why the nationwide grassroots efforts of the Community Action Program were having difficulty. He then asked the research division of OEO to take a closer look at the total problem of poverty in the United States, and also to suggest additional recommendations for ways to address poverty, yet again.

The research division prepared a pie chart to give a visual representation of poverty. This chart clearly showed Shriver that almost half of the people at or under the poverty line in the United States were children, and most of these were under the age of 12. Shriver said, “It was clear that it was foolish to talk about a ‘total war against poverty’ [a phrase President Johnson used], if you were doing nothing about children” (Ziegler & Muenchow, 1992).

Thus, the decision was made to develop a federal program specifically to benefit lower-income children, to provide for their nurture and educational encouragement. As a former teacher, Johnson fully supported this program. He believed that education held the key to lifting individuals and families from the cycle of poverty.

The Head Start Planning Committee soon followed. Its discussions focused on positive motivation and parental involvement, along with structuring long-lasting change in these children's day-to-day environment. And as a precursor to what eventually became a stand-alone program (Healthy Start), the original planning committee placed “improving the child's physical health” first on the list of the Head Start program's objectives.

Parental involvement was stressed at the very beginning of the planning, and has been an integral part of each Head Start program ever since. As the original planning document stated, “Parents should be involved both for their own and their children's benefit. These parents need success experiences along with their children.” Thus, positive motivation for the whole family was an important part of the program. Projects designed to help these children from vulnerable or disadvantaged backgrounds also assist their parents and other caregivers, who can have the opportunity to successfully complete projects as much as their children. This contributes to create feelings of positive well-being and good self-esteem for everyone involved.

The Johnson administration immediately decided to start with a nationwide Head Start program, set to serve 100,000 children. This was highly unusual, since there had been no smaller pilot or test program. The First Lady, Lady Bird Johnson, accepted the invitation—challenge—to serve as Head Start's honorary chairper-son. In 1965, the mounting attention of the country was held chiefly by the Vietnam War. A hopeful, positive opportunity to benefit the nation's infants and preschoolers was a welcome change for the Johnson administration. Mrs. Johnson's inaugural tea was a tremendous success, and a large number of community groups signed up to sponsor Head Start programs across the country.

In the beginning, this was seen as an eight-week summer program. The initial financial request for the summer program soon tripled, and continued to accelerate until $90 million were budgeted, and 500,000 children were set to be enrolled. Then, three months before the first program opened, the president announced he had “budgeted $150 million for fiscal 1966 to put Head Start on a year-round basis” (Ziegler & Muenchow, 1992). Thus, many of the summer programs very soon became nine-month, half-day programs.

After several years and a considerable amount of growth and success, Head Start was moved to the Office of Child Development in the federal Department of Health, Education, and Welfare. The transition from summer programs to nine-month programs and funding cuts caused some decrease in the total number of children enrolled during the early 1970s. However, funding soon increased in the mid- to late 1970s. By 1979, the annual budget for all Head Start activities was $680 million. Ten years later, services were provided to more than 450,000 children, and the budget was increased to $1.2 billion (Ziegler & Muenchow, 1992).

Head Start was revitalized by the Human Service Reauthorization Act in 1990, and was expanded further by the Head Start Reauthorization Act of 1994. This act required development of quality standards for many aspects of the program, including performance measures. It also led to the development of family-centered programs for infants and toddlers in 1995 and the beginning of the Early Head Start Program. The first Early Head Start grants totaled $47 million. Congress began the new program as a response to many studies that indicated early intervention enhances infant and child development. This new initiative had three basic goals:

 

1.  To promote healthy prenatal outcomes for pregnant women,

2.  To enhance the development of very young children, and

3.  To promote healthy family functioning.

 

Any Early Head Start program had to assess community resources and needs before the grant was awarded. Also required was a research and evaluation plan. This would ensure that a good program model could be located, to optimize successful program outcomes, or in simpler terms, to aid infants, children, mothers, and their families in a variety of ways.

These local partnerships not only assisted infants and children in achieving better health, but also aided parents and other caregivers in improving their parenting skills, and helped the families to reach their own goals, including economic independence.

Healthy Start, which was launched in 1991 as an outgrowth of the Head Start program, deals specifically with the health-based component of the War on Poverty. This includes local outreach, care management, depression screening, and education activities for individuals and local families. As with the communities reached by the educationally oriented Head Start, these local communities across the country have several features in common: large minority populations, high rates of unemployment and poverty, and limited availability to medical providers and safe housing.

The Healthy Start Program is very much like Head Start in that it utilizes community-based partnerships to promote maternal, family, and child health and well-being. It is part of the federal Maternal and Child Health Bureau, and is based in the Division of Perinatal Systems and Women's Health. Local Healthy Start programs address a variety of health-related issues:

 

1.  Providing adequate prenatal care,

2.  Promoting positive prenatal health behaviors,

3.  Meeting basic health needs (nutrition, housing, psychosocial support),

4.  Reducing barriers to access, and

5.  Enabling client empowerment.

 

Healthy Start started with 15 test sites, in areas (both rural and urban) where there were communities with infant mortality rates 1.5 to 2.5 times higher than the national average (National Healthy Start Association). These Demonstration Projects showed such promise that infant mortality at these sites was reduced substantially. The federal program has grown to nearly 100 sites, in 38 states, the District of Columbia, and Puerto Rico. Since its inception, this nationwide program has had the benefit of being generally well liked by both the clients and by the local staff.

This widespread network of local consortium services has had a solid success rate. It reaches vulnerable populations, supporting and encouraging them in a variety of health services. However, some local sites do have continuing problems, and struggle to reach immigrant families, new moms from across a variety of cultures, and the increasing number of working moms. Plus, the newer initiatives, which include depression screenings and interconception (or, the period between the birth of one child and conceiving another) programming, have not been quite as well accepted. These pockets of client resistance are roadblocks to specific, positive results, but they are by no means true in the majority of program sites.

One newer initiative of Healthy Start is support for males, especially fathers, within these vulnerable communities. This initiative is fairly new, and as such, not as well known. This innovative effort demonstrates that the Healthy Start government program is willing and eager to expand into more than just prenatal care and screening. In fact, the overall rate of acceptance of all Healthy Start programs is vastly positive, nationwide.

A drawback for the success of both Head Start and Healthy Start comes from some reports of case managers, nationwide. The documentation reports higher than usual levels of mental health issues and substance abuse and addiction among clients and their families. This can be explained, to some extent, by the multiple stressors that directly and indirectly affect individuals and families in poverty. This is magnified by the stresses of caring for infants and small children. With the withdrawal of more and more federal, state, and local funding, both public and private services for individuals with mental health and substance abuse issues are quickly disappearing. The positive mental health of parents and other caregivers remains an important factor in assisting families and serving child development needs: psychological, physical, educational, and in many other ways.

The results of many studies using data from Healthy Start have been positive. For example, low infant birth weight has been on the rise among groups of low-income babies. This tendency has been on the increase in the past two decades, especially among pregnancies of minority women. Several studies show that the beneficial effects of the Healthy Start program decreases infant mortality rates and increases birth weight. This in turn decreases hospitalization costs for the first year of life. Any efforts like this that benefit overall infant and maternal health are seen as a widespread benefit.

Head Start continues to be in the forefront of early childhood development. In 2007, Congress stipulated that every Head Start program across the country revise its Program Performance Standards. This is meant to ensure that these programs that serve lower-income children will continue to have high accountability.

These standards also require a high level of training and professional development. For example, every Head Start class across the country must have at least one teacher with an Early Childhood Education or Child Development college degree. Competent, trained staff is important for effective teaching, instruction, and for reaching the various goals of each individual program. And since certain cultural and other individualized characteristics cause each site to be unique, federal stipulations require every program to develop specific educational and performance standards for its individual site, and to set teacher and staff training goals and benchmarks related to these standards.

Flexibility in program design is much encouraged on the local level. A spectrum of differences in educational and program delivery exist, because of the unique needs and challenges of many program sites across the country. Some Head Start programs in certain areas coordinate and partner with other programs to provide full-day care. However, the services offered to all children remain the same, reflecting the excellent goals of the initial Planning Committee in 1965, which continue to stress the involvement of families and the local community.

Studies done on Head Start over the years have caused debate in the educational, sociological, and governmental communities. Do these programs provide lasting benefits or not? Results have been mixed, but overall positive. Several studies done in the 1980s and 1990s documented a “fade-out” effect for school-aged children who had participated in Head Start programs. However, researchers later questioned whether this effect was due to the preschool experience, or rather due to the poor schooling the children went on to receive in elementary school. Some researchers also note that Head Start preschoolers are often disadvantaged in a number of areas. Some children are more motivated once they get into the program. Parents can also be more effective in seeing their children enrolled in scarce Head Start spaces. Comparisons with various groups of preschoolers are made more challenging, even difficult, as a result.

Looking at a purely dollars-and-cents cost analysis study, recent researchers came to the conclusion that Head Start programs were beneficial, overall. (Both Head Start and Early Head Start programs were included in this study.) These results negate critics who argue that only intensive and expensive efforts in early childhood education can be beneficial. The children studied not only had short-term improvement, but also some long-term improvement as well. These areas of improvement were educational, as well as helpful in terms of health outcomes and even in crime reduction.

Overall, this set of programs, including Head Start, Early Head Start, and Healthy Start, has been a source of public and governmental concern for decades since low-income families continue to be present in the U.S. population. Head Start must be reauthorized by Congress every five years. This program has its detractors, and has had for decades. But Head Start and Healthy Start decades later continue to give low-income children, a disadvantaged and mostly voiceless group among American society, a helping hand and a positive opportunity to learn, explore, succeed, and be nurtured.

See the U.S. Department of Health and Human Services’ Health Resources and Services Administration (www.hrsa.gov) for further information on Head Start, Healthy Start, and related federal programs. For specific information on where to find local Head Start or Early Head Start programs, contact the Early Childhood Learning and Knowledge Center at the Department of Health and Human Services. For more information on local Healthy Start programs, contact the National Healthy Start Association, Inc., at info@nationalhealthystart.org.

Elizabeth Jones

References

Butler, Alice, and Melinda Gish. Domestic Social Policy Division. “Head Start: Background and Funding.” Report for Congress, updated February 5, 2003. Congressional Research Service, the Library of Congress.

Health Resources and Services Administration, U.S. Department of Health and Human Resources. “Maternal and Child Health.” www.hrsa.gov.

Kotelchuck, M. “Evaluating the Healthy Start Program: A Life Course Perspective.” Maternal and Child Health Journal 12 (2010): 649–53.

Ludwig, J., and Phillips, D. A. “Long-Term Effects of Head Start on Low-Income Children.” Annals of New York Academy of Sciences 1136 (2008): 257–68.

Maternal and Child Health Bureau, Health Resources and Services Administration. “About MCHB.” http://mchb.hrsa.gov/about/dhsps.gov.

National Healthy Start Association. “The Healthy Start Program.” www.healthystartassoc.org/hswpp6.html.

Pennsylvania Head Start Association. “Head Start History: 1965–Present.” www.paheadstart.org.

Razzino, B. E., M. New, A. Lewin, and J. Joseph. “Need for and Use of Mental Health Services among Parents of Children in the Head Start Program.” Psychiatric Services 55, no. 5 (May 2004). http://ps.psychiatryonline.org.

Ziegler, E., and Muenchow, S. Head Start: The Inside Story of America's Most Successful Educational Experiment. New York: Basic Books, 1992.

HEALTH AND MEDICAL TOURISM

It is no secret that health care all the world over is a source of great frustration for sick patients. A sizeable number of patients from every country will find themselves dissatisfied with the cost, availability, or legality of various forms of health care. In a world where international travel is becoming increasingly accessible for the masses, traveling overseas to obtain health care has grown into a modern-day industry worth billions. For many centuries, health tourism was primarily about stress relief and general well-being, but today patients travel seeking increasingly complex care such as Lasik eye surgery or cosmetic surgery.

The concept of health tourism is not a new one. In the 15th century, the wealthy would travel to distant medicinal spas and seasides to improve their health and reduce stress (Cook, 2008). The concept of these medicinal healing spas or sunny destinations as a way to rejuvenate the self has continued today and is recognized as leisure tourism.

Thus, while health tourism in general is not a modern phenomenon, the present-day manifestations such as stem cell therapy or organ transplantation in foreign countries represent a distinct and new form of health tourism or medical tourism. Medical tourism is a term originally coined by the medical tourism industry to denote the practice of traveling overseas for the purpose of receiving medical care (not including leisure tourism for general well-being or stress relief). More and more, such medical care is provided alongside a vacation package—such that a patient or medical tourist can have a procedure done and then relax or sightsee in the destination nation before returning home.

Although in theory, foreign medical services offered to international patients could run the full gamut of procedures, in practice a few services tend to be the most popular. Cosmetic surgeries are very popular, since they often are not covered by private or public insurance. Other popular procedures include, but are not limited to, hip replacement, knee replacement, in vitro fertilization, Lasik, dental procedures, and most other elective surgeries (Burkett et al., 2007). Generally speaking, procedures with the greatest cost differential between developed and undeveloped countries, or those that are often uninsured or unavailable in developed countries, are the most popular.

[image: images]

Rylea Barlett, left, and her mother, Dawn Barlett, look in a mirror in Joplin, Missouri, on November 21, 2007. Rylea, who was born blind, traveled with her mother to China for experimental stem cell injections that resulted in her gaining vision.

(AP/Wide World Photos)

Who Travels Abroad for Care and Why? In its early years when technology and skill were still relatively bound by geographic and national borders, medical tourism primarily involved travel from developing countries to developed countries for care due to a lack of technology and expertise. The conjoined Burmese twins, Lin and Win, offer an exemplary example of this—the expertise to separate them simply did not exist in Burma. This led them to Canada where the twins were successfully separated in the mid-1980s (Crozier & Baylis, 2010). In the 1990s, the trend shifted toward travel from one affluent country to another, either seeking lower costs or shorter wait times. In the 21st century, increasingly affordable air travel and the ability of developing nations to offer advanced-level care has seen a reversal of the previous trend—the bulk of medical tourists now travel from developed nations to developing nations (Crozier & Baylis, 2010).

The exact reasons why contemporary travelers seek care in developing nations vary from country to country, but can generally be broken down into three major categories: cost, wait times, and legal availability (Horowitz et al., 2007). Travelers from countries where cost is a significant barrier to obtaining health care, such as the United States, see many outbound medical tourists heading overseas for care because that care is unaffordable at home. For example, a complicated open heart surgery can cost as much as $150,000 in the United States or $70,000 in Britain, but only $10,000 in India, even from highly trained surgeons at state-of-the-art facilities. It is common for many other procedures to be at least 75 percent cheaper in India or other popular medical tourism destinations compared to the United States (Connell, 2006). However, even these discounted costs are often unaffordable for the poorest segments of the U.S. population. Thus, American medical tourists driven by cost factors from their own country are often middle class, since the poor are unable to afford it and the wealthy have no need for it.

Another major category of medical tourists are those from countries with universal coverage such as Canada or the United Kingdom. In these countries, wait times for care can often be very long for nonemergency procedures. For example, wait times for a hip replacement can be as long as a year in some areas of Canada. Despite being nonemergency, the delay can often be painful and debilitating for patients with severe consequences for quality of life. Similar to America, low-income individuals are unable to afford overseas care. Therefore, patients tend to be anywhere from middle class to the very upper class, and those with the resources to pay for out-of-pocket care may elect to travel overseas to jump the queue.

The last major reason for patients to seek overseas care is legality. Some procedures, such as stem cell therapy, are not approved in developed nations for a lack of evidence regarding safety and efficacy. Other procedures are not approved for ethical reasons in the home country, most notably purchasing organs for a transplant or ova for fertility treatment (Crozier & Baylis, 2010). Medical tourists for these types of procedures can be from any demographic background capable of paying for the procedures. Of course, this form of medical tourism attracts the most ethical criticism when legal issues come into play.

As with any development, numerous groups stand to gain from the rise in medical tourism. The first and most obvious group is patients. Patients stand to benefit by saving money, bypassing waiting lists, and obtaining access to potentially beneficial procedures unavailable to them at home. However, they are certainly not the only ones who may benefit. If the patients originate from nations that provide universal health coverage (which most Western countries do), an overseas medical procedure paid out of pocket by the patient represents a decreased burden on the health care system at home, shortening wait lists and leaving more resources to treat other patients.

Parties in destination nations also stand to gain from medical tourism. The clinicians and hospitals that treat the medical tourists gain an incredibly valuable source of business since medical tourists are typically wealthier and pay much more than local patients. For instance, traditional tourism package vendors bene-fit greatly since medical tourism is often accompanied by some traditional leisure and sightseeing. Furthermore, almost 83 percent of medical tourists travel with a companion, leading to even greater tourism expenditures (Medical Tourism Association, 2009). The combination of revenue for hospitals and for tourism-related venues generates significant economic output for the developing destination nation.

This leads to generalized economic growth as well as an increase in tax revenue for the destination nation's government. These governments clearly see medical tourism as beneficial to their economies. For example, India heavily promotes itself as a provider of medical tourism and has even started to issue a new medical visa for foreign patients to ease the process of entering the country for medical care. Clearly, these steps are successful; medical tourism is projected to be worth $2.2 billion, or approximately 1 percent of India's entire GDP by 2012. Another major player in medical tourism, Thailand, owes approximately 0.5 percent of its GDP to medical tourism, which is an eighth of the overall medical expenditures in the country (Crozier & Baylis, 2010). The large amount of revenue generated by medical tourism has the added benefit of drawing expatriate clinicians back to their home countries, many of whom have Western degrees and training, thus attracting even more patients and money in a positive feedback cycle.

Who Loses from Medical Tourism? Interestingly, the groups that can and do benefit from medical tourism are often the same ones that may suffer from it. Although patients gain a lot in terms of money and shortened wait lists, health care providers in destination nations may not be as well trained or as skilled as providers in the patients’ home countries, leading to substandard care. To fight this perception, many hospitals that target medical tourists have sought accreditation from well-known Western accrediting bodies, such as Joint Commission International (JCI) (York, 2008).

Another factor exacerbating the risk is the concern patients have should anything go wrong before, during, or after their operation when they are far from home in an unfamiliar locale. In such an event or in cases of malpractice, patients may not have access to the same legal remedies they are accustomed to. In other words, patients may forego the opportunity to seek compensation should their procedures go awry.

There have also been questions raised about the risks of travel and long-haul flights shortly following major operations, which leaves any complications from the surgery to the home country's health care system. It is worth noting that while these are all legitimate concerns, the great majority of medical tourism facilities do, in fact, continue to stay in touch with patients after they return home, sometimes even paying for return airfare should follow-up procedures become necessary. This phenomenon is driven by a combination of ethical and market factors. Ethically, physicians typically feel an obligation to their patients whether they are local or international. From a market point of view, it is in the hospitals’ best interest to keep their patients happy, since many of their future patients will come from word-of-mouth referrals and a little negative press can greatly reduce business (Shetty, 2010).

A less common concern, but one of significant note, occurs with patients who seek overseas care for procedures that are not approved in their home country. Sometimes these procedures are simply unproven, other times outright dangerous. Desperation may lead patients in dire circumstances to seek such care to their ultimate detriment. A notable case of this occurred when an Israeli boy traveled to Russia for stem cell therapy, which was not approved in the United Kingdom because it is deemed unsafe and ineffective. The boy subsequently developed tumors in the brain and spinal cord as a result of the stem cell injections (Crozier & Baylis, 2010). Despite such cautionary tales, patients continue to go abroad seeking unproven treatments, leading to increased opportunity for harm.

The economy of the patient's home country can either win or lose from medical tourism. In countries without universal coverage or where medicine is practiced under a market model rather than a social model, the loss of patients overseas represents lost dollars. Medical tourism is, fundamentally, a form of outsourcing, meaning that health care providers in the patients’ home countries lose business. In practice this does not tend to be a major issue since most developed nations with large numbers of medical tourists also face physician and nursing shortages, but it is nevertheless grounds for economically ideological criticism.

Lastly, poor patients in destination, developing nations are often harmed by medical tourism. Despite generating large amounts of revenue, medical tourism has the effect of drawing health care providers and hospitals away from local patients in order to care for the medical tourist patients. In nations such as Thailand, where local health care resources are already severely strained, medical tourism has only served to amplify the problem. Some governments have attempted to reverse this trend by taking advantage of the economic gains from medical tourism to offer care to the impoverished, although so far with little success.

One notable example of such a program occurred just after the turn of the 21st century, when the Indian government sold land to private hospitals (catering to medical tourists) at heavily subsidized prices in exchange for promises that the hospitals would provide some free care to local patients. While certainly well intentioned, a lack of government oversight led to the complete failure of the program. Subsequent research concluded that the majority of these hospitals failed to live up to their promise and most provided far less free care to local patients than initially promised. Many provided none at all (Shetty, 2010). Despite the present deleterious effect that medical tourism imposes on impoverished patients in developing nations, programs such as these nevertheless provide hope for the future. With stricter controls to enforce promises made by hospitals or direct action using medical tourism–generated monies, developing countries’ governments may be able to improve access to health care and other social services for their peoples.

Ethical Criticisms Numerous ethical issues plague the discourse around medical tourism. Firstly, as previously discussed, medical tourism currently harms local patients in destination nations. This raises questions about whether or not medical tourism is a form of Third World exploitation. Along with other ethical questions about Third World exploitation such as sweat factories, the tug and pull of the debate revolves around the merits of the economic growth spurred by medical tourism versus taking advantage of poor, developing nations and their people. Further complications exist when the medical procedure in question is banned for ethical reasons. For example, purchasing organs for transplantation may not be illegal, or may only be poorly enforced in many developing countries. However, there still exists great potential for exploiting the poor for their organs, by desperate and wealthy individuals in the developing world, a practice that is widely banned in developed countries for ethical reasons. This is considered to be an unethical practice, but it continues nevertheless because these patients are often in such critical situations themselves. Since such things are difficult to enforce across borders without completely restricting international travel, ethical governments have yet to come up with a good way to prevent such abuses.

The potential for exploitation of the desperate goes in both directions. Since patients may themselves be desperate for care, they may turn to ineffective procedures not approved in their own countries. This opens the door for providers in developing countries to entice patients into spending large sums of money on ineffective care while providing false hope.

The last ethical issue exists only in societies with universally equal health coverage such as Canada. Such countries place moral value on every citizen having equal access to care. Therefore, the ability of the relatively more wealthy to buy care overseas and “skip the queue” creates a moral dilemma. Like the issue of exploitation, it is one that currently has little recourse but merits mentioning.

The Future of Medical Tourism Although specific number estimates vary, it is clear that medical tourism is on the rise. Driven by a combination of health care access issues in developed countries and its large economic potential, some estimates project 5 million medical tourists (including companions) with a global value of $60 billion by 2012. Growth in Asia alone is presently at 20 percent per year, with the majority of that growth occurring in India and to a lesser extent, Thailand (Horowitz et al., 2007). As more and more hospitals in the developing world receive international accreditation from bodies like JCI, patients will have ever-increasing options for quality care abroad.

Furthermore, employers and insurance companies have also started exploring international medical care. Increasing numbers of insurers (private, employers, and governments) have begun to offer incentives for enrollees to travel overseas for care. For example, a grocery store chain in Maine now offers fully paid trips to Singapore for knee and hip replacements for the employee/patient as well as a companion thereby sharing the cost savings with the patient (McGinley, 2008). Even government insurers have outsourced care. For example, in 2002 the National Health Service (NHS) in the United Kingdom initiated the Overseas Commissioning Scheme, whereby NHS hospitals could outsource their patients to nearby countries to reduce wait times and costs (Hanna et al., 2009).

For developed countries, the rise in medical tourism is a red flag signaling problems in their own health care systems. They must ask themselves if citizens seek care overseas, does it mean they are unable to access needed care at home? As governments respond and seek to alleviate access issues in their countries, the rise in medical tourism may taper off. This may be a good sign for patients in the developed world as medical costs are forced lower in order to compete and wait lists are shortened.

Finally, providers in destination, developing nations will continue to grow as the market grows. The real question in developing nations is what will happen to the local patient populations. Governments hold the power to capitalize on medical tourism as a way to improve health care services for their own impoverished citizens. If they choose not to, then as medical tourism rises, local patients will see decreasing access to medical care as resources are drawn away to care for medical tourists.

Ultimately, irrespective of harms or ethical issues, it is clear that in our ever-increasingly global society, medical tourism is here to stay. It is a reality of modern health care that all relevant parties—governments, insurers, clinicians, and patients—will need to recognize and adapt to accordingly. As they do, they will need to address the ethical concerns associated with medical tourism to assure their best interests and provide, or access, the best health care possible for their own citizens and the international community.

David Chen
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HEALTH INSURANCE

Health insurance is designed to finance the U.S. health care system. Unlike most other industrialized countries, many of which have publicly financed health care systems, the United States maintains a complex system that includes private health insurance for many people, government-funded health insurance for others, and no health insurance for many, including children.

The complexity of this system when compared to many other countries in the world makes it difficult to describe in simple terms or for people to understand and use effectively. In addition, in 2010, new legislation, the Patient Protection and Affordable Care Act (PPACA), also known by the Obama administration as the Affordable Care Act, was passed. This act seeks to place a number of requirements on health insurance companies in the United States and will over time modify some aspects of how health insurance and access to health care services will work in the United States. While a few provisions begin as soon as 2010, the major provisions of this health care legislation start in 2014. Republicans opposed to the law, who are running for office in Congress and for president in 2012 elections, vow to work to overturn it, considering it unnecessary and a type of socialism.

The impact of this new legislation and its effect on providing health care coverage for uninsured Americans is still uncertain. No matter what happens, however, Americans should understand general health insurance terminology, basic facts, and the history of health insurance. It is also important to note that PPACA changes may affect the major types of health insurance available in the United States. However, what that will mean for Americans both with and without health insurance also remains unclear.

Basic Insurance Facts and Terms Health insurance is a specialized type of insurance generally defined as a financial mechanism to manage or control financial exposure to risk over illness or accidental injury. Thus the concept of risk is central to a definition of insurance. Standard insurance texts usually define risk as the possibility of an adverse deviation from a desired outcome that is expected or hoped for. A simpler definition often used is possibility of loss. Combined, the insurance definition of risk means a way to manage exposure to risk due to injury or illness and to protect against the possibility of loss.

Insurance also works to shift the risk from an individual to a group and for all members of a group to share the loss on some type of equitable basis. These ideas apply well to several types of insurance, such as automobile insurance or homeowners insurance. However, in the case of health insurance today, it violates some basic principles of insurance. For example, the loss covered is supposed to be something unusual that can possibly be avoided. Yet health insurance is now expected to cover regular events including a visit to a doctor's office or immunizations. These are not unusual or avoided events. Similarly, most good coverage now includes prescription drug costs, which for many people pays for routine medications taken to manage chronic conditions. Again, these are lifelong conditions rather than an unusual health problem that occurs infrequently.

Since other types of insurance generally cover major costs, the trend in automobile and home insurance is to have higher and higher deductibles. Health insurance by contrast has shown a growth in what is described as “first-dollar” coverage, meaning most costs are covered except for modest deductibles or copayments on many employer-provided health plans, making health insurance a very different product when compared to other forms of insurance.

The terms copayment and deductible are confusing for many Americans. A copayment is the amount each person must pay every time she receives services, such as a required $10 or $15 payment for a visit to a doctor's office or a $20 or $30 copayment for a prescription medication. In the last few years, copayments have been rising on many insurance plans, often doubling or tripling from $10 to $20 or even $30. Many health plans have also increased copayments for prescription drugs, with a smaller payment for generic drugs and much larger payments for brand-name prescription medications.

A deductible is very different from a copayment. The deductible is a predetermined amount that must be paid before insurance funds are available. In some plans, a person must pay the first $500 of health care costs before her health insurance will pay any bills or costs. Generally, employer-based health insurance plans that offer smaller deductibles, or, in many cases, no deductibles are considered more advantageous for the employees, especially if they offer modest copayments. Unfortunately, many businesses have had to turn to higher deductibles and copayments in their employee health insurance plans to offset rising health care costs and their own shrinking profits.

History of Health Insurance The history of health insurance in the United States started as early as 1850 with commercial companies, including Franklin Health Insurance Company of Massachusetts and Travelers Insurance companies. These new policies were designed to cover the loss of income due to serious illness. In the first plans, the actual costs of physician services were not expensive and were not considered part of the insurance coverage.

Similarly, hospitals were viewed as a place of last resort to obtain health care, used mostly by the poor, so insurance plans did not include hospital expenses either. What became a major health insurance model began in Dallas, Texas, in 1929 when Baylor Hospital contracted with a group of teachers to provide coverage for certain hospital expenses. This eventually became Blue Cross hospital insurance coverage.

Health insurance coverage for individuals grew slowly during the Depression of the 1930s, but increased during World War II as some major companies offered it as an additional benefit for workers. This was attractive to workers because wage increases were regulated during the war, but health insurance was not included in any government wage and price controls.

By 1950, more than 50 percent of Americans had health insurance, generally obtained through their jobs. During the next decade, this figure expanded as Blue Cross (hospital) and Blue Shield (physician) plans were created in most states and coverage was offered to the majority of municipal and state workers as well as public school employees. In addition, the growth of labor unions in the 1950s meant most industrial workers also received health insurance as a work benefit.

Passage of the Medicare program in 1965 got a boost from the lack of coverage for the elderly and the fact that people were losing their health insurance coverage when they retired. Medicare is a federal health insurance program that provides government health insurance for Americans who quality for and receive Social Security. At the same time, the Medicaid program was passed as a joint state-federal effort (as were most welfare programs in the United States at that time) to provide coverage for people who received federal welfare payments.

Health care insurance coverage rates continued to rise through the 1970s. Since that time changes in the economy and the loss of manufacturing jobs, along with the later growth of service sector jobs that fail to include health insurance, has meant that rates of increases in private health insurance have slowed or even declined at various points over the past 30 years.

Coverage and Costs The type of health insurance people have and what it covers changed a great deal in the past 50 years. In the 1960s, most private coverage was either from Blue Cross/Blue Shield plans or for-profit health insurance companies. That has changed as consolidation in the provision of health insurance has increased. Blue Cross/Blue Shield plans in various states are still important providers of health care insurance. However, some of these plans are no longer nonprofit and have been converted into for-profit companies. In addition, major for-profit companies such as Cigna and United Health Care, both providers of traditional types of health insurance and managed care plans, have increased in size. Managed care service providers such as Kaiser have also grown.

For working-aged people health insurance comes mainly through their employer. A serious concern for many people is that, if they lose their jobs, they lose their health insurance coverage. Employers may choose to subsidize the costs of health insurance and a few still provide coverage for the workers and families at low costs, but, in general, the cost of health insurance has been increasing for the last two decades. Employers have dealt with those large increases by transferring more and more of those costs to their employees, especially for family coverage. Although legislation now requires that people can continue their coverage for 18 months after they lose their job, any employer subsidy is lost, making the costs even higher and can result in the loss of insurance for some individuals.

One major change since the passage of Medicare and Medicaid in 1965 has been the role government plays in the provision of health insurance. Almost all Americans over the age of 65 now have Medicare as long as they or their spouse worked long enough to qualify for Social Security payments. However, Medicare is considered by some to be a limited program because it does not cover long-term care services, and only recently has begun paying drugs costs. Prescription drugs must be paid for through a complicated addition to Medicare in which people purchase a drug plan to supplement their basic Medicare coverage. The drug plans are administered by private companies but regulated by the government. Still, with concerns being raised over the PPACA, the federal Medicare program remains the major purchaser of health care services for people over 65.

In most U.S. hospitals Medicare is the major payer of hospital bills. Medicaid has become an important program for low-income Americans, and the addition of the SCHIP (State Child Health Insurance Program) in 1998 to provide health care insurance for children of the working poor (those whose incomes are too high to qualify for Medicaid) has meant that children are now more likely to have health insurance than are other age groups except those 65 years and over. One illustration of the importance of the growth in government programs is that in 1960, before the passage of Medicare and Medicaid, government funds paid for about 24 percent of health care costs, mostly through coverage for those in the military, veterans, and through county hospitals and public health programs for the poor. Forty years later, by 2005, 46 percent of the nation's health care dollar came from Medicare, Medicaid, SCHIP, and other government programs (Kronenfeld, 2006; Blue Cross and Blue Shield Association, 2010). Limitations and issues concerning these same government programs are part of the new PPACA legislation.

Who Has Health Insurance In the last few years, the number of people without health insurance in the United States has been increasing, from 46.3 mil-lion in 2008 to 50.7 million in 2009, while the percentage increased from 15.4 percent to 16.7 percent over the same period. The number of people covered by private health insurance decreased from 201.0 million to 194.5 million from 2008 to 2009. Comparable health insurance data have been collected since 1987, showing this is the first year in which the number of people with health insurance decreased. As mentioned earlier, some people are covered by private health insurance, often through their work, and others have government-based health insurance. In contrast, the number covered by government health insurance increased from 87.4 million to 93.2 million. These trends are part of what has led to a call for reform in health care and health insurance, and for ways to stem rising health care costs.

Rates of health insurance coverage are linked to important social and demographic characteristics. Generally, children are more likely to have health insurance than adults, with about 10 percent of children under 18 still lacking health insurance in 2009, a figure similar to 2008. For children living in poverty, more are uninsured (15.1%). As household incomes increase, the percentage of people without health insurance decreases. In 2009, 26.6 percent of people in households with annual incomes less than $25,000 had no insurance in contrast with only 9.1 percent in households with incomes of $75,000 or more.

Impact of Reform Legislation Under the administration of President Obama two important expansions to health insurance have passed. The first was an extension and expansion of SCHIP, approved early in the Obama term. The major focus on health for the first part of the Obama presidency has been on a large, major health reform effort, which resulted in health insurance PPACA reform signed on March 23, 2010. The PPACA legislation, when fully implemented, is expected to guarantee health insurance coverage for an additional 32 million uninsured Americans.

Major coverage expansion begins in 2014, with the controversial requirement that most people purchase health insurance, although a number of important provisions begin sooner. For example, in October 2010, insurers had to remove lifetime dollar limits on policies, while subsidies became available to small businesses to provide coverage to employees. Insurance companies were also barred from denying coverage to children with preexisting conditions. It also became possible for children to remain covered by their parents’ insurance policies until age 26. Plans must offer preventive services with no out-of-pocket expenses such as deductibles and copayments for those services.

Other PPACA changes will begin gradually. In 2011, grants will be available to small employers to encourage wellness programs and preventive health care. Some tax changes begin in 2011. For Medicare, a number of changes linked to prevention and drugs will begin in 2012. For Medicaid, the government will begin creation of demonstration programs to point out cost-effective ways of providing care. Those changes may include the use of bundled payments for episodes of care including hospitalizations. For Medicare, Independence at Home demonstration programs will also be created. These programs allow health care professionals the option of providing primary care services for Medicare beneficiaries in their homes, as well as some changes in hospital payment. An independent advisory board will be created to make recommendations for other cost-saving measures. In 2013, more tax changes become law including increased taxes for Medicare high earners.

The largest changes are expected to occur in 2014. That is when individual insurance coverage mandates take effect and when individuals will need to obtain “qualifying” health insurance coverage through their employer, or through Medicare, Medicaid, Veterans Administration coverage, or a privately purchased plan. Individuals who do not have coverage will face tax penalties. In addition to the mandate on individuals, companies with more than 200 employees must offer health plans to their employees, and smaller companies (more than 50) must provide some coverage.

Insurance exchanges will be created as a way for small businesses and individuals to compare costs of different plans and help people meet the mandates. There are also some additional modifications to Medicare scheduled to begin in 2014, including the establishment of payment advisory boards, which experts believe will be critical in holding down rising costs of overall medical care. Medicaid will expand its coverage to all Americans under 65 with incomes up to 133 percent of the federal poverty level, with states receiving funds to help pay for this.

Due to the gradual implementation of this legislation, it will be years before the real impact can be accurately assessed. Supporters and critics agree (Cutler, 2010) the true measure of health care reform's success is whether it drives down medical costs over the long term. Another important measure of success will be whether more people are able to obtain health care insurance. Most experts agree the reforms will create new rules for all groups in health care, especially for health insurance companies. Others suggest litigation as well as regulatory proceedings will ultimately determine the final shape of the new health care rules. In August 2011, the 11th Circuit U.S. Court of Appeals in Atlanta declared the law's “individual mandate” feature, which requires that all Americans carry health insurance, unconstitutional, suggesting to many that there will ultimately be a Supreme Court case to determine the law's constitutionality. The Supreme Court is expected to hear a case by June 2012. There may also eventually be some modifications in the legislation, as a result of the Republicans gaining control over the House of Representatives in the 2010 elections. Several new representatives immediately announced plans to modify or even repeal the PPACA, or at least some of the provisions of the new legislation.

Jennie Jacobs Kronenfeld

References

Blue Cross and Blue Shield Association. Healthcare Financing Trends. October 2010. www.bcbs.com/blueresources/mcrg/chapter1/MCRG_chap1.pdf.

Cutler, David. “Analysis and Commentary: How Health Care Reform Must Bend the Cost Curve.” Health Affairs 29, no. 6 (2010): 1131–35.

Kronenfeld, Jennie Jacobs. Expansion of Publicly Funded Health Insurance in the United States: The Children's Health Insurance Program and Its Implications. Lanham, MD: Lexington Press, 2006.

U.S. Census Bureau. Income, Poverty and Health Insurance Coverage in the United States, 2009. www.census.gov/newsroom/releases/archives/income_wealth/cb10-144.html.

HEALTH SAVINGS ACCOUNT (HSA)

One of the newest developments in recent years is the HSA—a tax-advantaged health savings account that may be opened in concert with a high-deductible health care plan. Some employers may offer these, and even contribute money toward them as part of your health care insurance subsidy.

However, this combination of policy + HSA is also available to independent contractors and sole proprietor entrepreneurs. If you work for yourself, consider procuring a high-deductible health care plan (HDHP) and opening an accompanying HSA. While you may not receive an employer subsidy, this combination can keep your out-of-pocket health care expenses down while providing some pretty meaty tax advantages. Ten million Americans are now covered by HSA-eligible insurance plans according to figures from the insurance industry group America's Health Insurance Plans (AHIP).

President George W. Bush signed Public Law 108-173, the Medicare Prescription Drug, Improvement and Modernization Act of 2003 into law on December 8, 2003, creating the first HSAs. His administration called the law a solution to rising health care costs and growing numbers of Americans without health insurance.

Basically, you pay your health care premiums out of your own pocket. Recently, this expense has also become tax deductible for self-employed individuals. Next, you contribute as much (or as little) as you want to your HSA, up to the maximum amount—which tends to increase every year and may be comparable to the amount of your deductible. (In 2009, the maximum was $5,950 for a family, which was raised in 2010 to $6,150.) Once you hit a specific balance, your account may even offer investment options so that you have the opportunity to grow the money you're saving. And every dime you place in this account is also tax deductible.

You may pull from this account balance to pay for all medical expenses up to your deductible, and then pull from it for your percentage of costs beyond the deductible. You may use it to pay for copays, prescription drugs, and even some over-the-counter medications and the like. The list of qualified expenses grows every year and is available at the IRS website.

You can use money from the HSA to pay for braces, contacts, optometrist visits, and many types of health care expenses that may not even be covered under your health care plan. All tax-free. It's almost like siphoning your hard-earned dollars through an account that allows you to pay for nearly all normal health care expenses—things you pay for out of pocket anyway—only now it's tax-free.

The more you contribute to the account, the lower your income tax bill. For self-employed single parents, combine that savings with the deductibility of your premiums, and you pretty much end up paying no taxes on all your health care–related expenses. Better yet, this is not a use-it-or-lose-it account like many employers offer. If you don't use all that you contribute to your HSA in one year, it rolls over to the next year, and the next.

And if you keep contributing every year, which is a great way to lower your income tax bill, and you don't need all that money, you may use it free and clear once you retire (over age 65). Most accounts also offer investment options, and any interest you earn you may also withdraw tax-free (as long as it's for qualified medical expenses or you're over age 65).

An HSA is a tax haven for income. Paired with a high-deductible health care plan, it's a great way to keep your health care expenses down and save money on taxes at the same time. It's also another tax-advantaged way to save for retirement. An HSA is also portable—it belongs to you, not your employer. If you leave your employer, all the money in the account stays with you. Even if you enroll in an HMO plan next, you may no longer contribute to the HSA but you can still access the money for qualified out-of-pocket medical expenses.

You may use it to pay for COBRA or other health care insurance premiums should you become unemployed. You can use it to pay for long-term care insurance premiums or long-term care expenses should you become disabled. Once you hit age 65, you can use it for anything.

Like a qualified retirement savings account, if you use the money for anything but qualified medical expenses (before age 65), you'll get hit with an extra 10 percent tax penalty. So don't use it for anything but health care expenses; with children on board that's usually not a problem.

Another beauty is that you do not have to contribute to the account, or can contribute whenever you want, such as when you know you have health care expenses coming up—like a family visit to the dentist. Put money in a few weeks earlier; check to make sure the money is in your account. Then pay it out when you're at the dentist or when you get your bill.

Or, once you pay your bills, you can contribute to the account and then reimburse yourself with the expenses you paid. Many HSA providers provide checks and even debit cards that you can use like a VISA card at doctors’ offices and pharmacies. Some even work at automatic teller machines so you can get cash. Keep all receipts and put them under “HSA Reimbursements” in your tax folder—staple reimbursement receipts to the bills they went toward paying.

If possible, try to use the debit card whenever you can, even to pay an invoice. The direct payout makes administrative tracking easier, plus you may get an ATM or per check charge if you use another method. All of these details will be included in your HSA information packet when you sign up—be sure you know all charges up front so you can utilize the least expensive method for this account.

Keep all of your medical bills and HSA reimbursement receipts. You don't have to submit these with your tax return but you will need them should you get audited.

Who can have an HSA? Any adult, so long as they meet the following criteria:

 

Have coverage under an HSA-qualified “high-deductible health plan” (HDHP);

Have no other medical coverage (like an employer-sponsored HMO);

Are not enrolled in Medicare;

Cannot be claimed as a dependent on someone else's tax return.

 

You can, however, have other forms of health insurance policies, such as specific-injury insurance or accident, disability, dental care, vision care, or long-term care insurance.

Head of Household Tip: Alternate Health Care Coverage Instead of paying out premiums for a dental or vision care policy, consider saving that discretionary income in an HSA and paying out only for expenses as needed. The HSA provides both tax advantages and you only pay for what you actually use, unlike an insurance policy.

Contributions to your HSA can be made by you, your employer, or both, up to a certain limit each year. You may deduct your contributions (even if you do not itemize deductions) when completing your federal income tax return.

The HSA is a very good reason to shop for alternate health care policies if your employer's plan seems too expensive. If your family is reasonably healthy, you can save money on premiums by securing a high-deductible plan, and set aside your savings through monthly installments in an HSA to pay for your out-of-pocket health care expenses.

If you decide to forgo employer-sponsored health care insurance, and you'll probably have to show evidence of alternate insurance if you do, be sure and ask for remuneration since your employer is saving money by not subsidizing your plan. You can use this money to help offset your monthly premiums or deposit it into your HSA. Banks, credit unions, insurance companies, and other financial institutions are allowed by law to be trustees or custodians of these accounts. Other financial institutions that handle IRAs are also automatically qualified to establish HSAs.

Learning to evaluate health care insurance plans is a life skill. It's more important than straightening out your golf swing or learning to cook lasagna, so take the time you would normally devote to a less useful task and learn it.

Kara Stefan
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HEART HEALTH

The heart is arguably the most frequently mentioned organ in popular music. Tony Bennett left his in San Francisco, Bruce Springsteen said everyone's heart is hungry, and Billy Ray Cyrus sang about a rare cardiac condition known as an “achy breaky” heart, yet few songs refer to the liver, spleen, or pancreas. In Western culture, the heart is the seat of emotion and motivation. It can be broken, changed, crossed, and hardened. It has been purported to be made of wood, glass, stone, and gold, the latter referring to people of unusual morality, compassion, and generosity. Obviously, the heart is a vital organ. Its purpose, however, can be described much less poetically and its importance to health and wellness cannot be overstated.

The heart is a muscle whose sole purpose is pumping blood to the rest of the body through blood vessels. Sapolsky describes the heart as “a dumb, simple mechanical pump” and the blood vessels that pump blood to and from the heart as “nothing more exciting than hoses” (Sapolsky, 2004), hardly the romantic picture painted by poets or country music singers. Nonetheless, viewing the heart functionally as a pump with hoses suggests the need for properly caring for it to ensure it continues working.

In order to function, our bodies require oxygen; blood is the means by which oxygen is transmitted throughout the body. The cardiovascular system is a closed system that coordinates blood flow. From the lungs, blood is bright red and rich with oxygen and travels through arteries throughout the body's tissues. After delivering its oxygen, the blood absorbs waste products and carbon dioxide, which then return through the heart to the lungs, liver, and kidneys via a different set of vessels called veins. Because of the absence of oxygen, the blood in the veins is a darker red (Jackson, 2000).

[image: images]

Former First Lady Laura Bush served as the NIH Heart Truth campaign ambassador and worked to support heart health for all Americans.

(National Institutes of Health)

The heart's mechanical pumping action maintains a continuous cycle of contraction and relaxation or what we typically experience as a heartbeat, beating at least 100,000 times and pumping 3,000 gallons of blood every 24 hours (Randall & Romaine, 2005). A single cycle of contraction and relaxation takes about eight-tenths of a second and occurs in a healthy person between 70 and 80 times a minute (Romaine & DeWitt, 1998).

In addition to its mechanical pumping action, the heart requires a sophisticated electrical system to trigger the cardiac cycle. The electrical patterns that symbolize the cardiac cycle are visible through an electrocardiogram, or EKG, a simple test that is done by attaching electrodes on the surface of the chest and charting the electrical pattern. A person trained to read EKGs will look for patterns indicating either a healthy or problematic heart rhythm. Problems with heart rhythms, or arrhythmias, come in four categories: (1) bradycardia, or a below-normal but steady heart rate; (2) tachycardia, a rapid but steady heart rate; (3) fibrillation, which is a rapid, irregular heart rate where the affected part of the heart is fibrillating, or wiggling, instead of beating; and (4) extra beats (often misinterpreted as skipped beats), that occur before or after regular beats (Randall & Romaine, 2005).

Electrical problems can occur because of irregularities in the ways the heart conducts electrical impulses. One such disorder is Wolf-Parkinson-White syndrome, which involves an extra electrical path that either overrides or competes with normal electrical impulses and often results in dangerous arrhythmias (Randall & Romaine, 2005). However, arrhythmias can also occur when the normal mechanical action of the heart is inhibited by clogs in the coronary arteries or damage to the heart muscle itself.

Electrical or mechanical problems with the heart can lead to a heart attack, which involves the death of heart muscle tissue that occurs when it is deprived of oxygen. Myocardial infarction is the technical term for heart attack, and it means heart muscle death (Randall & Romaine, 2005). Myocardial refers to heart muscle tissue, while an infarction is a medical term that describes the death of any tissue that occurs when it is deprived of oxygen. Heart attack severity can range from mild, where there is little damage to the muscle tissue, to full cardiac arrest, where the heart stops.

The coronary arteries play a key role in keeping the heart supplied with oxygen-rich blood. In its pristine form, coronary arteries, like tiny garden hoses, have smooth inner linings that allow blood to flow freely to the heart. But, like tiny garden hoses that become caked with residue from hard water, cardiac arteries can become occluded, restricting blood flow to the heart. Unfortunately, we do this to ourselves.

When we encounter an acute stressor like an oncoming taxi or an angry boss, our bodies react immediately with the “fight-or-flight” stress response. Among other things, it involves an increase in blood pressure, which is the force with which blood flows through the arteries, so that blood can get to the parts of the body most needed in either fighting or fleeing (Sapolsky, 2004). Once you have fought or flown, your blood pressure returns to normal. The potential for cardiac arteries increases when we are in a chronic state of fight-or-flight. Ongoing financial stress or a difficult work situation results in chronically elevated blood pressure, or hypertension. This puts strain on the blood vessels, forcing them to work harder to regulate blood flow (Sapolsky, 2004).

Hypertension causes a number of problems for heart health. Because hypertension involves an increased force of blood flow, the blood will return to the heart, more specifically the left ventricle, with force enough to cause the muscle tissue around the left ventricle to thicken as it works to regulate the increased force of the blood flow. Eventually, like any muscle that is overdeveloped through strenuous exercise, the heart will hypertrophy or get bigger. The medical term for this condition is left ventricle hypertrophy, which can lead to arrhythmias. After controlling for age, “having left ventricular hypertrophy is the single best predictor of cardiac risk” (Sapolsky, 2004).

In addition to having an asymmetrical heart with thickening of the left ventricle, hypertension damages the smooth inner linings of cardiac arteries. As the blood flows through the blood vessels with elevated force, it can cause tears in the tissue. In response to the damage, cells that act as bandages collect around the damaged site. Furthermore, clumps of blood cells that stick together during stress to promote clotting can also collect around the damaged site. These damaged sites also attract cholesterol cells. The resulting covering is a combination of sticky and fatty tissue called plaque that collects over the damaged site. Plaque narrows the opening through which the blood flows. The presence of these plaques is the basis for coronary artery disease (CAD) or atherosclerosis. If the occlusion is narrow enough, there can be a squeezing pressure or pain in the chest commonly called angina. The chest pain warns that the heart muscle is not getting the oxygen it needs; it signals a need to decrease the demand on the heart (Randall & Romaine, 2005). The greater the occlusion, the greater the risk for a heart attack. Hypertension doesn't have symptoms, so blood pressure measurement should be a routine part of a medical examination. For those with hypertension, medication and lifestyle changes like losing weight, exercising, and appropriately managing stress often bring blood pressure into the normal range.

Another indicator of heart health involves the amount of cholesterol circulating in the blood. Cholesterol is a fatty substance created in the body. There are two types of cholesterol: high-density (HDL) and low-density (LDL). HDL cholesterol functions to protect arteries, while LDL cholesterol appears to accelerate the development of arterial plaque (Romaine & DeWitt, 1998). High levels of HDL cholesterol are desirable, while low levels of LDL cholesterol are also desirable.

Cholesterol also comes from the foods we eat. Foods high in saturated fat like red meat, butter, and cheese elevate LDL cholesterol levels. They also “leave fragments of fatty material along the walls of your arteries, like microscopic skid marks. Over time, these build into blockages” (Romaine & DeWitt, 1998). Lowering cholesterol can be accomplished both through medication and reducing the amount of saturated fat in the diet.

When the walls of the coronary arteries are damaged and inflamed, the body sends out a substance called C-reactive protein (CRP), which “migrates to the damaged vessel where it helps amplify the cascade of inflammation that is developing.…It helps trap bad cholesterol in the inflamed” area (Sapolsky, 2004). Measurement of CRP levels may be done through a blood test. High levels indicate a high degree of inflammation.

Chronic stress, high blood pressure, and high cholesterol can turn healthy coronary arteries into plaque-filled arteries that restrict blood flow and threaten the electrical integrity of the heart beat. While medications and surgical interventions can address acute crises, there are a lot of lifestyle changes that can prevent or mitigate heart problems. Since chronic stress appears to begin the cascade of environmental factors that damage coronary arteries, learning to manage chronic stress is an important coping skill. Coping skills can be enhanced by developing a stronger social support network, maintaining an appropriate work-life balance, drawing on spiritual or transcendent resources, and recognizing cognitive distortions and tendencies toward perfectionism, among others.

Diet and weight loss are also factors in maintaining good heart health. Since saturated fats are tasty but not heart healthy in large quantities, limiting saturated fat intake is essential. There are good fats that support heart health. Omega-3 fatty acids are believed to be natural blood thinners and are found in certain oily fish like mackerel, herring, and salmon (Jackson, 2000). Foods like peas, beans, lentils, bananas, and oat cereals contain soluble dietary fiber, which prevents cholesterol from being absorbed and lowers cholesterol blood levels (Jackson, 2000). Limiting saturated fat intake is also essential to maintaining a healthy weight.

One measure of body weight is body mass index (BMI). BMI is calculated based on an individual's height and weight, with scores ranging from under 16 to more than 40. Those who score between 18.5 and 25 are in the normal range. In fact, the higher the score, the greater the risk for heart disease. Waist-to-hip ratio is another measure of heart disease risk. Waist-to-hip ratio is “the relationship between the distance around the waist (waist circumference) and the distance around the hips at their broadest point.…A waist-to-hip ratio greater than 1.0 in men or greater than 0.8 in women is considered a risk factor for heart disease” (Randall & Romaine, 2005).

Exercise, particularly aerobic exercise, is another way to maintain heart health. In addition to helping with either weight loss or maintaining an ideal weight, it also increases HDL cholesterol, which is believed to protect arteries from plaque build-up, and lowers blood pressure, which also protects arteries. Exercise is also an excellent buffer against stress and heart disease. Additionally, exercise improves mood and may reduce reactivity to psychological stressors (Sapolsky, 2004).

There is certainly much more that can be said about keeping the heart healthy, but the essence of heart health is to keep it pumping regularly and without interruption for as long as possible. Managing stress, maintaining a good diet, losing weight, and engaging in regular aerobic exercise are all ways that can enable us to carry on.

Kevin J. Eames
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HEPATITIS

The word hepatitis is a catchall term that refers to any inflammation (–itis) of the liver (hepar) and does not imply a specific cause or connote contagiousness. Inflammation of the liver is defined as an irritation or swelling of liver cells. Hepatitis is a term that encompasses many different causes. Only hepatitis caused by a virus (viral hepatitis) is potentially infectious to others. Consequently, hepatitis from causes other than viruses, such as alcohol (alcoholic hepatitis) or fat (fatty liver hepatitis), cannot be spread through food or by interpersonal or sexual contact.

Hepatitis is generally described using two broad categories. One category refers to how long a person has hepatitis, and the other category refers to what factor caused the hepatitis. Inflammation of the liver that lasts less than six months is known as acute hepatitis. Within six months, people with acute hepatitis are completely healed. The liver typically self-repairs any short-term damage it may have suffered, and no long-term consequences are suffered.

Viral hepatitis A is an example of acute hepatitis. Inflammation of the liver that lasts longer than six months is known as chronic hepatitis. People who progress from acute hepatitis to chronic hepatitis are at risk of developing cirrhosis (severe scarring of the liver that is typically irreversible) and the complications of cirrhosis, such as liver cancer, internal bleeding, and liver failure. Viral hepatitis B and viral hepatitis C can lead to chronic hepatitis.

Hepatitis is also described by its cause. Although hepatitis is most frequently caused by viruses, other stimuli may cause forms of the disease. These include autoimmune liver disease (autoimmune hepatitis), obesity (nonalcoholic fatty liver hepatitis), alcohol (alcoholic hepatitis), and some medications and herbs (toxin-induced hepatitis). This entry only discusses potentially infectious viral hepatitis. A virus is a tiny microorganism that is much smaller than bacteria. Its main activity and goal consists of reproducing more viruses and causing damage. A virus is capable of growth and multiplication only once it has entered a living cell. The main goal of the hepatitis virus is to enter a liver cell, reproduce more hepatitis viruses, destroy the cell, and move on to attack the next liver cell.

History of Viral Hepatitis Viral hepatitis can be traced back to ancient times, when it was believed by scientists that some type of virus existed that attacked the liver, resulting in a yellow discoloration of the skin and eyes, now known as jaundice. From the late 1800s to the early 1900s, scientists believed that there were only two forms of viral hepatitis: infectious hepatitis and serum hepatitis.

In 1963 a major breakthrough in research occurred—the cause of serum hepatitis was identified, and the virus was given the name hepatitis B virus (HBV). It took an additional 10 years for scientists to isolate the cause of infectious hepatitis. This virus was given the name hepatitis A virus (HAV). Around this time, medical researchers realized that other forms of viral hepatitis must exist that were not caused by either HAV or HBV because there were still so many cases of hepatitis that were not the result of one of these two viruses. These cases of unknown viral origin were lumped into the category of non-A non-B (NANB) hepatitis. In 1989 the virus that caused the majority of NANB hepatitis was identified through cloning experiments and was named the hepatitis C virus (HCV).

Although the three most common viruses causing hepatitis are hepatitis A, B, and C, other hepatitis viruses also exist. The hepatitis delta virus (HDV), first isolated in the mid-1970s, was shown to exist only in the presence of HBV. The existence of another hepatitis virus, which is similar to HAV, was suggested throughout the 1980s but was not successfully cloned until 1990, at which point it was named the hepatitis E virus (HEV). Evidence of the existence of a hepatitis F virus (HFV) is, at present, only anecdotal. Hepatitis viruses that do not appear to be significant causes of liver disease are the hepatitis G virus (HGV), discovered in 1995; the transfusion-transmitted virus (TTV), identified in 1997; and the SEN-V, identified in 1999. Other viruses, such as herpes simplex virus and Epstein-Barr virus, can also attack the liver. However, since the liver is not the principal organ damaged by these viruses, they are considered not to be a significant cause of viral hepatitis. Because approximately 10 percent of hepatitis cases still do not have an identified cause, researchers suspect that one or more as yet unidentified hepatitis viruses may exist.

Incidence and Prevalence In the United States, HAV is the most common cause of acute viral hepatitis. Each year, approximately 134,000 Americans are infected with HAV. In fact, around 33 percent of all Americans have at some point been infected with HAV. Almost 100 percent of people who live in U.S. communities with substandard water and sewage sanitation systems, in addition to people living in economically developing countries such as countries in Africa, Asia, and Latin America, have been infected during childhood.

Approximately 2 billion people worldwide have been infected by hepatitis B, and almost 400 million people worldwide, including 1.25 million people in the United States, are chronic carriers of this virus. Approximately 65 million of those chronically infected will die of the disease. HBV is the single most common cause of cirrhosis and liver cancer worldwide. Hepatitis B is endemic in Southeast Asia, China, and Africa. In these areas of the world, more than 50 percent of the population has been exposed to HBV at some point in their lives. The virus has a relatively low prevalence in North America, Western Europe, and Australia, and accounts for only 5 to 10 percent of all chronic liver diseases in these areas.

HCV is the most common cause of chronic liver disease in the United States. It is estimated that almost 5 million Americans (more than 2% of the U.S. population) and more than 1 percent of the world's population are infected with HCV. Although the incidence of people becoming acutely infected with HCV is decreasing, approximately 8,000 to 12,000 deaths are attributed to hepatitis C each year.

Hepatitis Transmission Hepatitis A virus is transmitted by the enteric or fecal-oral route. Enteric transmission consists of introduction of a virus into the body by way of the digestive tract. It occurs when a virus is present in the feces (fecal) of an infected person, and is then transmitted to another person via ingesting (oral) a small amount of infected stools. HBV, HDV, and HCV are transmitted via the parenteral route, meaning that these viruses are introduced into the body by any way other than via the intestinal tract. HBV is transmitted either through contaminated blood, during sexual contact, or from mother to child during childbirth. HDV only occurs in individuals who already have hepatitis B. HCV is transmitted only by blood-to-blood contact. This includes intravenous drug use, blood or blood product transfusions prior to 1992, and possibly tattoos and body-piercings. Sexual transmission of HCV is very rare, and transmission from mother to child at childbirth occurs in only 3 to 5 percent of cases.

Symptoms and Signs of Hepatitis These may vary greatly. At one extreme, some people are very ill, with jaundice, fever, decreased appetite, abdominal pain, nausea, vomiting, and fatigue. At the other extreme, and more commonly, people with hepatitis may be totally asymptomatic—meaning that they have no symptoms—or may have vague, nonspecific symptoms, such as mild fatigue or flulike symptoms. The severity of symptoms that a person is experiencing often bears no correlation to the amount of damage done to the liver.

The only way to determine the type of hepatitis one has, what caused it, and how much damage has been done to the liver, is through a combination of tests. These include blood tests, such as liver function tests (LFTs) and hepatitis-specific blood tests (such as antibody and antigen tests); imaging studies done by a radiologist, such as a sonogram; and a liver biopsy (removal of a tiny piece of liver tissue using a special needle).

Treatment and Prevention Medications used to treat viruses are known as antivirals. Treatment of acute hepatitis, such as hepatitis A, is mostly supportive. This means that treatment is based upon the symptoms being experienced, and no antiviral medication is typically needed.

Treatment of chronic hepatitis, such as chronic hepatitis B or C, is more complicated and depends on numerous factors. Treatment of hepatitis B may include an injectable medication known as interferon, or one or more oral medications either alone or in combination, known as nucleoside and/or nucleotide analogues.

Typically, hepatitis B cannot be cured, and treatment is lifelong. Treatment of chronic hepatitis C involves the use of pegylated interferon (a once-a-week injectable medication), in combination with an oral medication known as ribavirin, which is taken daily. Treatment lasts for 24 to 48 weeks. Hepatitis C is the only virus that can potentially be cured, with recovery rates greater than 55 percent.

Prevention is, of course, the best treatment for any disease, and fortunately, hepatitis A and B vaccinations are available. The development of the hepatitis B vaccine represents one of the most important advances in medicine. This is the first and only vaccine in history that can simultaneously prevent liver cancer, cirrhosis, and a sexually transmitted disease. This vaccine has been incorporated into the immunization programs of more than 80 countries, and routine hepatitis B vaccination of all newborns in the United States has been in mandatory since 1999. The hepatitis A vaccine has been available since 1995. There is currently no vaccination for hepatitis C.

Melissa Palmer
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HIGH-FRUCTOSE CORN SYRUP

On your next trip to the supermarket, randomly review the lists of ingredients on a number of different processed foods, such as salad dressings, candy bars, sodas, sports drinks, jams, jellies, marinades, condiments, flavored yogurt, cereals, canned foods, breads, pancakes/waffles, and fruit drinks. There is a very good chance you will see the words “high-fructose corn syrup.” You may well have heard those words before. But, have you ever considered what high-fructose corn syrup actually is? Most likely, like the vast majority of people, you have absolutely no idea. The goal of this section is to provide more information on high-fructose corn syrup. Since the product has become quite controversial, it is important to offer comments and research findings from various sources. Is high-fructose corn syrup detrimental to one's health and well-being? Should people read ingredient labels carefully and avoid consuming it? Or, is high-fructose corn syrup a useful addition to the marketplace and a product that has been safely used for decades? There are experts and strong opinions on both sides of the issue.

[image: images]

Summer corn grows in a field with the farm in the background. Corn syrup is less expensive to use than sugar and is a main ingredient in high-fructose corn syrup.

(Stuart Monk/Dreamstime.com)

Before proceeding, it is important to provide a definition. What exactly is high-fructose corn syrup? Truly ubiquitous, high-fructose corn syrup is a sweetener and preservative, which is made from changing the sugar (glucose) in corn syrup to fructose (another type of sugar). So, high-fructose corn syrup is a combination of glucose and fructose.

While high-fructose corn syrup is now found in many foods, until 1957, it did not exist. That year, researchers developed an enzyme (glucose isomerase) that could reconfigure the molecules in corn syrup and turn it into fructose. By the 1970s, the United States was producing large amounts of high-fructose corn syrup, and companies were adding the product to their recipes. It certainly made economic sense to use the sweetener, which is less expensive than sugar. And, it had the added bonus of extending the shelf life of processed foods. Moreover, corn was (and remains) an incredibly abundant crop in the United States.

Today, in the United States, companies make two main types of high-fructose corn syrup. One contains 42 percent high-fructose corn syrup; the other contains 55 percent. The one with 42 percent is about as sweet as sucrose or liquid sugar; the one with 55 percent is sweeter than liquid sugar (Orthodox Union). Table sugar has 100 percent sucrose, which is broken down by intestinal enzymes to 50 percent fructose and 50 percent glucose.

Critics Not everyone sees high-fructose corn syrup as a desirable addition to the array of sweeteners. Many have linked it to a host of medical problems. For example, in a 2009 editorial in the Townsend Letter, Alan R. Gaby, MD, reported that he received a cover letter and unsolicited information from the Corn Refiners Association, the national trade association of the U.S. corn refining industry. In essence, the material stated that high-fructose corn syrup was nutritionally the same as sucrose (table sugar). Dr. Gaby began by noting that, “no one on the planet considers sugar to be a health food.”

Yet, according to Dr. Gaby, there are other problems with foods that contain fructose. The malabsorption of fructose may result in “gastrointestinal symptoms that mimic irritable bowel syndrome.” Furthermore, fructose is a “powerful” reducing sugar. “Reducing sugars promote the glycosylation of tissue proteins, which is a factor both in the complications of diabetes and in the aging process.” Dr. Gaby concluded that his reading of the literature on high-fructose corn syrup has led him to believe that the effects “are somewhere between slightly worse than the effects of sucrose and seriously horrible” (Gaby, 2009).

Excess Weight An article in a 2010 issue of the journal Pharmacology, Biochemistry and Behavior reported on two studies conducted by researchers from New Jersey and New York. The goal of this research was to learn the effects of high-fructose corn syrup on the body weight, body fat, and circulating triglycerides of rats. (Levels of triglycerides, a type of fat that travels in the blood, should be kept low.)

During the first study, which continued for eight weeks, male rats were divided into two groups. In addition to their standard diets, some rats were given water containing high-fructose corn syrup (half the concentration that would be found in soda) and other rats had water sweetened with regular table sugar (the same concentration found in soda). The researchers consistently found that the rats drinking the water with high-fructose corn syrup gained more weight than the rats drinking the water with sugar (Bocarsly et al., 2010).

The second study investigated the long-term effects of the consumption of high-fructose corn syrup on male and female rats. As in the previous study, researchers monitored body weight, body fat, and circulating triglycerides. This time, the study continued for six or seven months. The findings are certainly noteworthy. When compared to the rats that ate only rat food, the rats that also had access to high-fructose corn syrup had abnormal weight gain, increases in adipose fat, especially in the abdominal area, and elevated levels of circulating triglycerides. All of these factors negatively impact health. The researchers concluded that the “over-consumption of HFCS [high fructose corn syrup] could very well be a major factor in the ‘obesity epidemic,’ which correlates with the upsurge in the use of HFCS.” Thus, the researchers noted, the increasing use of high-fructose corn syrup might be associated with the fact that about two-thirds of the U.S. population is now either overweight or obese (Bocarsly et al., 2010).

In a stunning piece of research presented to the 2010 meeting of the Endocrine Society and described in an article in Pediatrics Week, a doctoral student at the University of Bristol in the United Kingdom and her fellow researchers determined that when fructose is present as a child's fat cells mature, more cells mature into belly fat cells. Thus, children who consume high-fructose corn syrup in their sugary beverages, a very common occurrence in childhood, may gain excess weight in their abdominal area. Excess belly fat has been associated with cardiovascular problems and Type 2 diabetes. Moreover, the researchers found that these cells had a reduced ability to respond to insulin (“Fructose Sugar,” 2010).

Elevated Blood Pressure In a study conducted at the University of Colorado Denver Health Sciences Center and published in 2010 in the Journal of the American Society of Nephrology, researchers examined 4,528 adults 18 years of age or older with no history of high blood pressure (hypertension). Then, they calculated the subjects’ intake of fructose (found in table sugar and high-fructose corn syrup). The researchers determined that the people who consumed as little as 74 grams of fructose per day (the equivalent of 2.5 sugary soft drinks) increased their risk of developing high blood pressure. The researchers observed that their findings “suggest that high fructose intake, in the form of added sugar, independently associates with high BP [blood pressure] levels among US adults without a history of hypertension” (Jalal et al., 2010).

In another study, published in 2010 in Circulation, Louisiana researchers reviewed the dietary intake of sugar-sweetened beverages, such as sodas with high-fructose corn syrup, and the levels of blood pressure in 810 adults. The researchers found that, over an 18-month period of time, reducing the consumption of as little as one serving per day significantly reduced blood pressure. Similar results were not obtained with diet drinks. The researchers concluded that the reduction in consumption of sugar-sweetened beverages and sugar may be “an important dietary strategy” to lower blood pressure (Chen et al., 2010).

Early Kidney Disease In a cross-sectional analysis published in 2008 in PLoS ONE, researchers reviewed the association between the onset of early kidney disease and the consumption of sodas containing high-fructose corn syrup. The cohort (group studied) included 9,358 people who were at least 20 years old and had no history of diabetes. While drinking sodas containing high-fructose corn syrup did not appear to increase the risk of early kidney disease in men, women who reported drinking two or more sodas in the previous 24 hours were 1.86 times as likely to have albuminuria, a marker for early kidney disease. (Albuminuria means that there is an excess amount of a protein called albumin in the urine. Since the kidneys normally filter albumin from the urine, albumin in the urine means that the kidneys are not working as well as they should—a sign of disease.) At the same time, the consumption of one or fewer sodas appeared to cause no harm. The researchers noted that, “the finding of an individual-level association between sugary soda consumption and albuminuria are consistent with the hypothesis that HFCS [high fructose corn syrup] is contributing to the kidney disease epidemic” (Shoham et al., 2008).

Metabolic Syndrome In a randomized, controlled trial published in 2010 in the International Journal of Obesity, Spanish researchers investigated whether the consumption of high amounts of fructose could cause symptoms of metabolic syndrome, also known as insulin resistance, in healthy adult men, with an average age of 51. (With metabolic syndrome, fat, muscle, and liver cells do not respond well to the hormone insulin. As a result, the pancreas makes excessive amounts of insulin. People with metabolic syndrome also have too much fat around the waist, high levels of blood cholesterol, and borderline or high blood pressure. They have a significant risk for the development of Type 2 diabetes and cardiovascular disease.)

For two weeks, 74 men, who were mostly overweight, consumed 200 grams of fructose each day. (A typical adult in the United States consumes about 50 to 70 grams of fructose each day.) To avoid gastrointestinal upset, the men were advised to spread this consumption throughout the day. After such a relatively short period of time, the researchers observed increases in levels of triglycerides, blood pressure, and body mass index (BMI) and decreases in high-density lipoprotein (HDL or “good”) cholesterol. Twenty-five to 33 percent of the participants developed new-onset metabolic syndrome. These are truly remarkable findings. The researchers commented that, “excessive fructose intake could have a causal role in the current epidemics of hypertension, obesity, and diabetes” (Perez-Pozo et al., 2010).

Triglyceride Elevations In a study published in the Journal of Clinical Endocrinology and Metabolism, on two separate occasions, researchers from Pennsylvania and California provided 17 obese men and women with identical meals served at the University of Pennsylvania. During one meal, the beverage was sweetened with glucose; during the other meal, the beverage was sweetened with fructose.

The findings were striking. Over a 24-hour period, when the subjects drank the fructose-sweetened beverage, the total amount of triglycerides was almost 200 percent higher. While fructose increased the levels of triglycerides in all of the subjects, the increases were most dramatic in the subjects with metabolic syndrome. So, the subjects who were already dealing with this prediabetic condition had the highest increases in triglycerides. The researchers commented that the consumption of fructose “may exacerbate an already adverse metabolic profile in many obese subjects” (Teff et al., 2009).

Type 2 Diabetes At the August 2007 national meeting of the American Chemical Society, which was held in Boston, Chi-Tang Ho, PhD, chair of the Department of Food Science at Rutgers University in New Jersey, and his colleagues presented a report linking Type 2 diabetes to the consumption of carbonated soft drinks that contain high-fructose corn syrup. According to the researchers, soft drinks that are sweetened with high-fructose corn syrup have elevated amounts of reactive carbonyls, reactive compounds that have the potential to activate cell and tissue damage that may result in Type 2 diabetes.

During their investigation, the researchers tested 11 different soft drinks that contained high-fructose corn syrup. The beverages had “astonishingly high” levels of reactive carbonyls. Table sugar does not contain these reactive carbonyls. Dr. Ho said that people with Type 2 diabetes have higher levels of reactive carbonyls in their blood, and these have been associated with diabetes complications. From his study, Dr. Ho determined that one can of soda has about five times the concentration of reactive carbonyls found in the blood of people with Type 2 diabetes. (On an interesting side note, the researchers found that a compound contained in green tea lowered the levels of reactive carbonyls in carbonated soda with high-fructose corn syrup by up to 50 percent.) Dr. Ho noted that people living in the United States consume far too much high-fructose corn syrup, and there is a growing amount of evidence against it (Medical News Today).

Liver Disease and Type 2 Diabetes In a study published in 2008 in the American Journal of Physiology—Gastrointestinal and Liver Physiology, researchers from Saint Louis University in Missouri fed male mice a diet that was high in fat, trans fats, and high-fructose corn syrup. In addition, the mice were prevented from exercising. Other mice, that ate alternative combinations of foods, served as controls. In short, the goal of the researchers was to have the mice emulate the fast food and sedentary lifestyle followed by many Americans, and then observe the consequences of these actions.

Though the researchers were fairly certain that they would see health concerns by the end of the 16-week study, after only a few weeks, the experimental group of mice began to show evidence of serious health problems. The mice were developing liver disease and the early stages of Type 2 diabetes. At the end of 16 weeks, the experimental group weighed 42 percent more than the control group of mice that were fed standard mice food and water without high-fructose corn syrup. According to the researchers, there are data to support the fact that fructose suppresses the feeling of fullness. This stands in contrast to fiber-filled foods, which make people feel full fairly quickly (Tetri et al., 2008).

In a study published in 2010 in Hepatology, researchers from Duke University, Johns Hopkins University, and the University of Colorado reviewed the association between consumption of high-fructose corn syrup and scarring of the liver (fibrosis) in patients with nonalcoholic fatty liver disease. The cohort included 427 adults. Only 19 people with liver fibrosis reported that they did not consume beverages with high-fructose corn syrup. On the other hand, 52 percent consumed between one and six servings of beverages with high-fructose corn syrup each week. Twenty-nine percent reported consuming these beverages every day. Since increased fibrosis of the liver appeared to be related to the consumption of high-fructose corn syrup, the researchers noted that they have identified a “readily modifiable environmental risk factor that may ameliorate disease progression in patients with NAFLD [nonalcoholic fatty liver disease]” (Abdelmalek et al., 2010). Thus, people with nonalcoholic liver disease may be advised to reduce or eliminate their consumption of beverages with high-fructose corn syrup.

Pancreatic Cancer In a study published in 2010 in Cancer Research, researchers from the David Geffen School of Medicine at the University of California, Los Angeles, cultivated human pancreatic tumors in Petri dishes. They added glucose to one set of cells and fructose to another. The researchers found that the pancreatic cells were able to differentiate between the two types of sugar, and they metabolized the sugars differently. While they already knew that cancer cells were supported by glucose, they noted that the cancer cells used fructose to proliferate. The researchers wrote that their findings have “major significance for cancer patients given dietary refined fructose consumption and indicate that efforts to reduce refined fructose intake or inhibit fructose-mediated actions may disrupt cancer growth” (Liu et al., 2010).

The Question of Mercury In January 2009, two different bombshell reports were released. The Institute of Agriculture and Trade Policy issued “Not So Sweet: Missing Mercury and High Fructose Corn Syrup,” which described how researchers had found the toxin mercury in almost one-third of the brands of foods that listed high-fructose corn syrup as the first or second ingredient. These brands included Yoplait, Hershey's, Hunt's, Quaker, and Manwich. While most of the beverages tested did not have mercury, mercury was found in snack bars, yogurt, chocolate syrup, barbecue sauce, strawberry jelly, chocolate milk, and catsup. Many of these foods are marketed to children (Institute for Agriculture and Trade Policy).

Second, an article in Environmental Health revealed that mercury was found in 9 out of 20 tested samples of commercial high-fructose corn syrup, which came from three different manufacturers. How can that be? During the process of manufacturing high-fructose corn syrup, mercury-grade caustic soda may be used to separate cornstarch from the kernels. Also known as sodium hydroxide or lye, caustic soda is produced in industrial chlorine (chlor-alkali) plants (Dufault et al., 2009). Since Americans tend to consume large amounts of high-fructose corn syrup, there remains concern that they may be harmed by mercury. Of particular worry is the possible harm to children.

According to the institute report, manufacturers of high-fructose corn syrup “don't need to buy mercury-grade caustic soda.” It is not necessary to use mercury to produce high-fructose corn syrup. “While most chlorine plants around the world have switched to newer, cleaner technologies, some still reply on the use of mercury” (Institute for Agriculture and Trade Policy).

HFCS Supporters Of course, the Corn Refiners Association, the previously mentioned national trade organization that represents the industry, strongly supports high-fructose corn syrup. The website of the organization lists a number of benefits derived from high-fructose corn syrup. For example, “in addition to providing sweetness at a level equivalent to sugar, high fructose corn syrup enhances fruit and spice flavors in foods such as yogurt and spaghetti sauces, gives chewy breakfast bars their soft texture and also protects freshness. High fructose corn syrup keeps products fresh by maintaining consistent moisture” (Corn Refiners Association).

The Corn Refiners Association notes that high-fructose corn syrup is a natural product made from corn. “High fructose corn syrup contains no artificial or synthetic ingredient or color additives.” It does not cause people to become obese. “U.S. Department of Agriculture data show that per capita consumption of high fructose corn syrup is actually on the decline, yet obesity and diabetes rates continue to rise. In fact, obesity rates are rising around the world, including Mexico, Australia, and Europe, even though the use of high fructose corn syrup outside the United States is limited” (Corn Refiners Association).

The website mentions two studies presented to the 2010 annual meeting of the Endocrine Society by James Rippe, MD, a prominent cardiologist. In the double-blind studies, 63 overweight and obese people were placed on the “weight-stable” American Dietetic Association exchange diet for 10 weeks. As part of their daily food intake, the subjects consumed either 10 or 20 percent table sugar or high-fructose corn syrup in their milk. At the beginning and end of the trials, the researchers measured body mass, body composition, waist circumference, and they took fasting blood samples. The researchers found “no difference between table sugar and high fructose corn syrup on weight gain or any changes in risk factors for metabolic syndrome or insulin resistance” (Corn Refiners Association). It should be noted that these studies were funded by an unrestricted education research grant from the Corn Refiners Association.

Another supporter of the use of high-fructose corn syrup is John S. White, PhD, founder and president of White Technical Research in Argenta, Illinois. Dr. White has written a number of articles on the topic, including one that was published in a 2008 issue of the American Journal of Clinical Nutrition. In this article, Dr. White said that high-fructose corn syrup “is not meaningfully different in composition or metabolism from other fructose- glucose sweeteners like sucrose, honey, and fruit juice.” And, high-fructose corn syrup, according to Dr. White, is not “uniquely” responsible for the high rates of obesity. Dr. White acknowledged that research using extremely high amounts of fructose, “especially when fed as the sole carbohydrate source,” has resulted in “metabolic upset,” but he noted that, “there is no evidence that the common fructose-glucose sweeteners do the same.” As a result, the “studies using extreme carbohydrate diets may be useful for probing biochemical pathways, but they have no relevance to the human diet or to current consumption.” Dr. White maintained that the connection between high-fructose corn syrup and obesity “is neither supported in the United States nor worldwide” (White, 2008).

A year later, in 2009, Dr. White wrote a similar article for the Journal of Nutrition. In this piece, he emphasized his belief that the researchers who have presented “data gathered under extreme experimental methods” mislead those who are “uninformed.” Such data fail to account for the far more modest amount of high-fructose corn syrup in actual human diets. Eventually, an atmosphere of distrustful is created, causing people to shun “what, by all rights, should be considered a sage and innocuous sweetener” (White, 2009).

Other Experts Show Support for HFCS In an article published in 2009 in the Journal of the American College of Nutrition, members of the American Medical Association's Council on Science and Public Health offered a comprehensive review of high-fructose corn syrup. They acknowledged that some researchers have found that “fructose has been directly associated with adverse health outcomes.” However, the members of the council wrote that “most caloric sweeteners contain fructose, and there is little evidence, at present, that HFCS [high fructose corn syrup] contributes more to obesity or other conditions than sucrose does.” So, all types of sugar may well play a role in obesity. In some ways, high-fructose corn syrup is better than sugar. “Compared to sucrose, HFCS provides foods with better flavor enhancement, stability, freshness, texture, color, pourability, and consistency.” The council members concluded that there is currently “insufficient evidence to ban or otherwise restrict use of HFCS or other fructose-containing sweeteners in the food supply or to require the use of warning labels on products containing HFCS.” Still, “dietary advice to limit consumption of all caloric sweeteners, including HFCS, is warranted” (Moeller et al., 2009).

Two papers, both published in 2010, from researchers at the University of Lausanne in Lausanne, Switzerland, also offered support for the safe use of high-fructose corn syrup. The first, published in Physiological Reviews, agreed that the testing of high-fructose corn syrup in animals has resulted in a number of medical problems such as obesity, Type 2 diabetes, and high blood pressure. However, the results of tests in humans are “less compelling.” While it is true “that very high fructose intake can have deleterious metabolic effects in humans as in rodents, the role of fructose in the development of the current epidemic of metabolic disorders remains controversial.” What is clear, the researchers noted, is that the high intake of all types of sweetened beverages is “associated with a high energy intake, increased body weight, and the occurrence of metabolic and cardiovascular disorders.” At the same time, “there is…no unequivocal evidence that fructose intake at moderate doses is directly related with adverse metabolic effects.” Furthermore, “there is…no direct evidence for more serious metabolic consequences of high fructose corn syrup versus sucrose consumption” (Tappy & Lê, 2010). The second report, which was published in Nutrition, repeated the contention that there is “only limited evidence that fructose per se, when consumed in moderate amounts, has deleterious effects.” According to the researchers, it is far more likely that the development of metabolic syndrome is a result of excess caloric intake. “Consumption of sweetened beverages is however clearly associated with excess calorie intake, and an increased risk of diabetes and cardiovascular diseases through an increase in body weight. This has led to the recommendation to limit the daily intake of sugar calories” (Tappy et al., 2010).

In a study that was published in 2008 in Bone, West Virginia University researchers investigated the effects of different sugar-sweetened beverages on bone mass and strength. Adolescent female Sprague-Dawley rats were randomly assigned to consume deionized distilled water (control) or deionized distilled water that contained glucose, sucrose, fructose, or high-fructose corn syrup. At the end of eight weeks, a number of different bone measurements were taken. The researchers found that the “differences in bone and mineral measurements appeared most pronounced between rats drinking glucose versus fructose-sweetened beverages.” And, “the results suggested that glucose rather than fructose exerted more deleterious effects on mineral balance and bone” (Tsanzi, Light, & Tou, 2008).

Earlier a study was presented in which high-fructose corn syrup was found to elevate levels of triglycerides in the blood. Another article, published in 2009 in the Journal of Nutrition, offered different findings. The researchers, who included the previously mentioned Dr. Rippe, agreed that excess fructose consumption may be “detrimental” to metabolic health. But, they added that high-fructose corn syrup “does not seem to be any more insidious than other caloric sweeteners.” All sweeteners contribute to weight gain, and “rates of overweight and obesity have been on a steady rise for decades” (Angelopoulos et al., 2009).

The negative toll that all types of sugar consumption takes on human lipid levels was stressed in a cross-sectional study that was published in 2010 in JAMA: The Journal of the American Medical Association. Researchers from a variety of locations assessed the diets and lipid profiles of more than 6,000 U.S. adults. The adults, who were living within their communities and eating their normal diets, were divided into groups according to their consumption of sugars—less than 5 percent of calories, 5 percent to less than 10 percent, 10 percent to less than 17.5 percent, 17.5 percent to less than 25 percent, and 25 percent or more of total calories.

The researchers determined that, on average, the daily consumption of sugar represented 15.8 percent of the total caloric intake. That figure is appreciably higher than the 10.6 percent calculated in 1977–1978. The researchers also found a significant association between increased intake of sugar-sweetened foods and reduced HDL cholesterol levels and elevated triglycerides. There was clear evidence that higher sugar consumption compromised cardiovascular health (Welsh et al., 2010).

What Should People Do? It is very evident that the majority of people need to reduce their consumption of all types of sugar. As for high-fructose corn syrup, more studies are needed. However, without a doubt, everyone should reduce their consumption of soda, fast food, and all types of processed or refined foods. The rates of overweight and obesity are only fueling the costs of health care in the United States. And, they are causing people to become chronically ill at younger ages. A diet containing higher amounts of fruits and vegetables automatically contains lower levels of sugar. That is a diet everyone should follow.

The Corn Refiners Association, an association representing high-fructose corn syrup manufacturers, has petitioned the FDA for a product name change. It wants to call the ingredient “corn sugar,” which it suggests will better communicate the product and clear up any consumer confusion. The FDA can take six months to respond, and if the name change is accepted the process to implement the change may take up to another 18 months. If accepted, consumers could see the new name in 2012.

Myrna Chandler Goldstein

References

Abdelmalek, Manal F., Ayako Suzuki, Cynthia Guy, A. Unlp-Arida, R. Colvin, R. J. Johnson, and A. M. Diehl. “Increased Fructose Consumption Is Associated with Fibrosis Severity in Patients with Nonalcoholic Liver Disease.” Hepatology 51, no. 6 (June 2010): 1961–71.

Angelopoulos, Theodore J., Joshua Lowndas, Linda Zukley, et al. “The Effect of High-Fructose Corn Syrup Consumption on Triglycerides and Uric Acid.” Journal of Nutrition 139, no. 6 (June 2009): 1242S–45S.

Bocarsly, Miriam E., Elyse S. Powell, Nicole M. Avena, and Bartley G. Hoebel. “High-Fructose Corn Syrup Causes Characteristics of Obesity in Rats: Increased Body Weight, Body Fat and Triglyceride Levels.” Pharmacology, Biochemistry and Behavior 97, no. 1 (2010): 101–106, doi: 10.1016/j.pbb.2010.02.012.

Chen, L., B. Caballero, D. C. Mitchell, et al. “Reducing Consumption of Sugar-Sweetened Beverages Is Associated with Reduced Blood Pressure: A Prospective Study among United States Adults.” Circulation 121, no. 22 (June 8, 2010): 2398–2406.

Corn Refiners Association. www.SweetSurprise.com.

Dufault, Renee, Blaise LeBlanc, Roseanne Schnoll, et al. “Mercury from Chlor-Alkali Plants: Measured Concentrations in Food Product Sugar.” Environmental Health 8, no. 2 (January 26, 2009): 2+.

“Fructose Sugar Makes Maturing Human Fat Cells Fatter, Less Insulin-Sensitive.” Pediatrics Week, July 10, 2010, 162.

Gaby, Alan R. “Editorial: High-Fructose Corn Syrup Propaganda.” Townsend Letter 309 (April 2009): 83.

Institute for Agriculture and Trade Policy. “Not So Sweet: Missing Mercury and High Fructose Corn Syrup.” 2009. www.iatp.org.

Jalal, Diana I., Gerard Smits, Richard J. Johnson, and Michel Chonchol. “Increased Fructose Associates with Elevated Blood Pressure.” Journal of the American Society of Nephrology 21 (2010).

Liu, H., D. Huang, D. L. McArthur, et al. “Fructose Induces Transketolase Flux to Promote Pancreatic Cancer Growth.” Cancer Research 70, no. 15 (August 1, 2010): 6368–76.

Medical News Today. August 2007. www.medicalnewstoday.com.

Moeller, Suzen M., Sandra Adamson Fryhofer, Albert J. Osbahr III, and Carolyn B. Robinowitz. “The Effects of High Fructose Syrup.” Journal of the American College of Nutrition 28, no. 6 (2009): 619–26.

Perez-Pozo, S. E., J. Schold, T. Nakagawa, et al. “Excessive Fructose Intake Induces the Features of Metabolic Syndrome in Healthy Adult Men: Role of Uric Acid in the Hypertensive Response.” International Journal of Obesity 34, no. 3 (March 2010): 454–61.

Shoham, David A., Ramon Durazo-Arvizu, Holly Kramer, et al. “Sugary Soda Consumption and Albuminuria: Results from the National Health and Nutrition Examination Survey, 1999–2004.” PLoS ONE 3, no. 10 (October 17, 2008): e3431.

Tappy, L., and K. A. Lê. “Metabolic Effects of Fructose and the Worldwide Increase in Obesity.” Physiological Reviews 90, no. 1 (January 2010): 23–46.

Tappy, L., K. A. Lê, C. Tran, and N. Paquot. “Fructose and Metabolic Diseases: New Findings, New Questions.” Nutrition 13 (2010).

Teff, Karen L., Joanne Grudziak, Raymond R. Townsend, et al. “Endocrine and Metabolic Effects of Consuming Fructose- and Glucose-Sweetened Beverages with Meals in Obese Men and Women: Influence of Insulin Resistance on Plasma Triglyceride Responses.” Journal of Clinical Endocrinology and Metabolism 94, no. 5 (2009): 1562–69.

Tetri, L. H., M. Basaranoglu, E. M. Brunt, et al. “Severe NAFLD with Hepatic Necroinflammatory Changes in Mice Fed Trans Fats and a High-Fructose Corn Syrup Equivalent.” American Journal of Physiology—Gastrointestinal and Liver Physiology 295, no. 5 (November 2008): G987–95.

Tsanzi, Embedzayi, Heather R. Light, and Janet C. Tou. “The Effect of Feeding Different Sugar-Sweetened Beverages to Growing Female Sprague-Dawley Rats on Bone Mass and Strength.” Bone 42, no. 5 (May 2008): 960–68.

Welsh, Jean A., Andrea Sharma, Jerome L. Abramson, et al. “Caloric Sweetener Consumption and Dyslipidemia among US Adults.” Journal of the American Medical Association 303, no. 15 (April 21, 2010): 1490–97.

White, John S. “Misconceptions about High-Fructose Corn Syrup: Is It Uniquely Responsible for Obesity, Reactive Dicarbonyl Compounds, and Advanced Glycation Endproducts?” Journal of Nutrition 139, no. 6 (June 2009): 1219S–27S.

White, John S. “Straight Talk about High Fructose Corn Syrup: What It Is and What It Ain't.” American Journal of Clinical Nutrition 88, no. 6 (December 2008): 1716S–21S.

HMO. See MANAGED CARE

HOMEOPATHY

Homeopathy is an alternative medicine that employs the law of similars (“like cures”) in its remedies. Instead of confronting an illness using symptom-suppressing drugs, homeopathy treats ailments by introducing the same allergen that is causing the problem. The theory behind this practice states that a small dose of a particular substance will cure the same symptoms that it produces in large doses. If there is a substance that produces symptoms of disease in a healthy person, the same substance in minute amounts can cure those symptoms in a sick person. It is claimed that these remedies, composed of highly diluted plant, animal, and mineral substances, stimulate the body's defenses so that it may heal and protect itself.

[image: images]

Homeopathy was developed by Dr. Samuel Hahnemann in the late 1700s.

(Library of Congress)

This method is used to treat many conditions, and it has been in continuous use in Europe for more than 200 years. It was in the vein of the Hippocratic “law of similars” teachings that German physician Samuel Hahnemann (1755–1843) first developed the technique. He conducted his initial experiment on himself and was able to show that Peruvian bark, which contains quinine, could not only be used to treat malaria, but also caused malarialike symptoms in a healthy person.

Homeopathy is considered a holistic form of medicine that helps the body heal itself. It can be used as a treatment for chronic and acute ailments, and to prevent illness. Instead of suppressing symptoms of disease like conventional allopathic medicine, it introduces minute quantities of allergens. Adherents believe this method encourages the body's immune response to heal itself. There are between 2,000 and 2,500 homeopathic remedies. Each preparation contains minute amounts of an individual substance that is diluted with milk, sugar, or alcohol and then shaken. This process is called potentization and is repeated up to 200 times or more. The further the substance is diluted, the more potent it is thought to be. A remedy may also be administered in pill form, by being placed directly under the tongue, where it can dissolve and easily enter the bloodstream.

When prescribing a remedy, the homeopath considers the patient's personal life, habits, emotions, diet, exercise, sleep patterns, complexion, appetite, moods, libido, posture, environment, and the weather, along with the symptoms she exhibits. While the symptoms may be the same in many people, the treatment for each person will vary. Homeopathic medicine is considered safe for everyone, including babies, but is only to be taken as it is needed. It is used to treat almost every physical condition.

It is administered in emergencies to help with shock or to encourage the heal-ing of injuries, and is also commonly called upon to treat emotional conditions like panic, anxiety, and fear. A typical treatment requires a consultation and a return visit once or twice a month to assess and adjust the prescription. Chronic conditions require extended treatment, while acute disorders may respond after just one visit.

The American Institute of Homeopathy, the United States’ oldest medical society, played a significant role in the country at the turn of 20th century, when 15 percent of practicing physicians were homeopaths. At that time, the nation housed 22 homeopathic medical schools, including ones at Boston University and New York Medical College, 100 practicing hospitals, and more than 1,000 homeopathic pharmacies. However, the paramount advancement of conventional pharmaceuticals eventually eclipsed homeopathic medicine. The formation of the American Medical Association, and later the Food and Drug Administration (FDA), allowed allopathic medicine to advance and preside over homeopathy using political and legislative power.

In recent years, homeopathic medicine has experienced a resurgence of popularity. It is widely used and widely available in Western countries. Studies in the well-respected Journal of Pediatrics and Lancet have proven that it is effective, and a review of multiple studies compiled by the British Medical Journal also concluded that the use of homeopathy had positive results. However, it has yet to be accepted as a standard, mainstream form of treatment because there has been no scientific way of explaining how or why it works.

The mystery of homeopathy's function has to do with levels of dilution. The more diluted the tincture, the more powerful the results, yet in these concoctions, the infinitesimally small amounts of a substance can be diluted to the point where no original molecules remain. This leaves questions as to the true chemistry of the substance and how it produces the claimed healing results.

Those familiar with holistic and Eastern medicine profess that the healing effects of homeopathic medicine are caused by a remedy's subtle energy, which influences a person's vital force. Some homeopath proponents have said that the substance leaves a “holographic imprint” of energy in the dilution, which, in turn, acts upon a person's energetic qualities. They claim that this corrects a person's energy field, allowing the body to function with a higher degree of efficiency and to eliminate the manifestation of symptoms. These hypothetical qualities of electromagnetism have not been proven or understood. Similar concepts, such as the chi in traditional Chinese medicine or the prana in Ayurveda, are widely accepted as the key to healing in the East. Western science has no parallel concept and does not accept it as a legitimate form of treatment.

Brian Regal
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HUMAN CHORIONIC GONADOTROPIN (HCG)

There are many misconceptions about human chorionic gonadotropin (HCG), especially concerning its use as a diet aid and its use by athletes to counteract anabolic steroid problems. The fact is that HCG is a hormone produced by women during pregnancy. The production of the hormone increases up to the 10th week of pregnancy and then decreases. This early increase makes it useful as the key ingredient in home pregnancy kits where a small stick measures HCG levels in a woman's urine to determine if she is pregnant.

However, thanks to Internet blogs the use of HCG as a diet aid has once again gotten new attention. Today, the form of the hormone has been adapted, making it easier for dieters to use. It now comes in a lozenge that can be placed under the tongue and ingested rather than injected. It was in the 1970s that HGC first awakened public interest as an important partner in a weight-loss plan that combined daily injections of the hormone with a 500-calorie-per-day diet.

The official love affair with HCG was short. By 1974 the Food and Drug Administration (FDA) issued a statement that expressed growing concern about the continued use of HCG in weight-loss clinics around the country, saying there was no evidence that the drug was effective in treating obesity. Doctors said that anyone following a diet that low in calories would lose weight no matter what foods were eaten or injections taken. Problems that developed from the injections included blood clots, headaches, and depression.

At that time the FDA also announced that the drug HCG must bear a label saying it is worthless for weight loss. The report stressed that any active drug can have unexpected adverse reactions. The FDA later issued an alert on the dangers of contaminated HCG reportedly being used by athletes and bodybuilders to counter the effects of steroids.

Officials believe the hormone injections are used by athletes to kick-start the production of testosterone following the completion of a steroid cycle. The steroids, particularly synthetic testosterone, confuse the body and stop normal testosterone production when they are injected. HCG is now banned by all professional sports organizations, but its use continues to be a problem. In 2009, baseball player Manny Ramirez received a 50-game suspension when league officials linked him to HCG use. In the spring of 2010, officials with the National Football League (NFL) suspended linebacker Brian Cushing from the first four games of the season when he tested positive for HCG. Along with its use in pregnancy testing, doctors legitimately prescribe HCG to treat cases of undescended testicles in men or infertility in women.

Sharon Zoumbaris Steroids.
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HUMAN IMMUNODEFICIENCY VIRUS (HIV)

The end result of infection with the human immunodeficiency virus (HIV) is the infectious disease acquired immune deficiency syndrome (AIDS). In June 1981, AIDS was first recognized in the medical literature, but at that time, the causative agent of AIDS was unknown, so the disease was given several names describing either symptoms exhibited by patients or social characteristics of those patients. “Wasting disease,” “slim disease,” “opportunistic infections,” and “Kaposi's sarcoma (KS)” were used singly or together to describe the symptoms.

The disease, first recognized in the homosexual communities of large U.S. cities, was also called “Gay-Related Immune Deficiency (GRID)” and “Gay cancer” to describe a salient identity of patients. By 1984 medical researchers had identified a retrovirus as the causative agent in the disease. In 1986 this virus was named Human Immunodeficiency Virus (HIV), and in 1987 the disease AIDS was defined by the U.S. Centers for Disease Control and Prevention (CDC) and the World Health Organization (WHO) as the end stage of infection with this virus—hence the name HIV/AIDS.

HIV is transmitted by intimate contact between bodily fluids. Over 2 to 10 years, the virus kills key controlling cells of the body's immune system until an infected person has no immunological defenses against many different opportunistic infections and cancers. Because infected and contagious people appear healthy for many years, HIV has spread rapidly in geographic locations where individuals engage in sexual relations with many partners, infected women become pregnant and transmit the virus unknowingly to their babies, and injecting drug abusers share needles. In areas of the world with large populations and few medical resources, the rapid spread of HIV and subsequent epidemic of AIDS has destabilized societies by killing the young adults most likely to become infected and thus leaving children without parents and communities without leadership.

Effects of the Virus HIV is a retrovirus, composed of ribonucleic acid (RNA). The term retro originates from the property of these viruses to transcribe themselves, via an enzyme called reverse transcriptase, into a DNA form that is then integrated into the invaded cell's genome. The creation of new viruses then becomes a part of the cell's own genetic instructions. In the early decades of the 20th century, the AIDS virus mutated in West Africa from a form that infected only chimpanzees to one that could infect humans.

Retroviruses had been known to cause disease in animals since 1911, when Peyton Rous (1879–1970), a scientist at the Rockefeller Institute for Medical Research in New York City, discovered that a particular type of cancer in chickens could be transmitted by grinding up a tumor and injecting it into another chicken. By the 1970s, the molecular structure of retroviruses was known, but none had ever been identified as causing disease in humans. In 1980 Robert C. Gallo (b. 1937) and his colleagues at the National Cancer Institute, National Institutes of Health, in Bethesda, Maryland, demonstrated the existence of retroviruses that caused cancer in humans by triggering unchecked replication of T cells.

In contrast, HIV, the retrovirus that causes AIDS, kills the helper T cells that regulate the immune system, thus destroying the body's natural defenses against opportunistic infections and cancers. When the initial infection takes place, HIV causes fever, headache, malaise, and enlarged lymph nodes—symptoms similar to those of many other virus infections. These symptoms disappear within a week or two, but the infected individual is highly contagious at this point, with HIV present in large quantities in genital fluids.

For the next 10 years in adults (and approximately 2 years in infants infected at birth), there may be no disease symptoms at all. During this period, however, HIV is destroying the T cells that are the body's key infection fighters, and this decline is measurable. Once the immune system has reached a certain level of disruption, the infected person begins to experience symptoms. Lymph nodes may enlarge again, energy may decline, and weight may be lost. Fevers and sweats may become frequent. Yeast infections may become frequent or persistent, and pelvic inflammatory disease in women may not respond to treatment. Short-term memory loss may be observed. Infected children may grow slowly or have many bouts of sickness.

The CDC defines the advent of full-blown AIDS as the moment when an individual infected with HIV experiences a T cell count below 200 per cubic millimeter of blood (healthy adults have T cell counts of 1,000 or more). This is the point at which the immune system is so ravaged that it cannot fight off bacteria, viruses, fungi, parasites, and other microbes normally kept in check by the immune system.

Symptoms of people with AIDS may include coughing and shortness of breath, seizures, painful swallowing, confusion and forgetfulness, severe and persistent diarrhea, fevers, loss of vision, nausea and vomiting, extreme fatigue, severe headaches, and even coma. Children with AIDS may experience these same symptoms plus very severe forms of common childhood bacterial diseases such as conjunctivitis, ear infections, and tonsillitis. People who develop AIDS also may develop cancers caused by viruses, such as Kaposi's sarcoma and cervical cancer, or cancers of the immune system known as lymphomas. Eventually, the person with AIDS is overwhelmed by the opportunistic infections and cancers and dies. Antiviral drugs are able to suppress the damage to the immune system but not to eradicate the virus. People living with AIDS must take antiviral drugs, which have many side effects, for the rest of their lives.

Transmission HIV is not easily transmitted. It is not transmitted by hugging, kissing, coughing, using public toilets or swimming in public pools, or sharing eating utensils or towels in the bathroom. Transmission of HIV requires close contact between an infected person's bodily fluids and the blood or other bodily fluids of a noninfected person. The principal way in which AIDS is transmitted is through sexual intercourse—genital, anal, or oral. It is also transmitted easily when injecting drug users share needles, or when needles used in tattooing or body piercing are reused without being sterilized. HIV may be transmitted from mother to child before, during, or after birth, and it may be transmitted in breast milk. Before 1985, when a test for HIV was released, the AIDS virus was also transmitted through contaminated blood and blood products used in surgery or to treat hemophilia.

Education about the routes of transmission, programs to encourage abstinence from sex or faithfulness to one partner, the distribution of condoms and clean needles, and free testing so that people may learn their HIV status have been the major methods by which the transmission of AIDS has been slowed, when such methods have been utilized. Religious taboos against the use of condoms during sex and political views that oppose the distribution of clean needles to drug abusers have inhibited prevention efforts. Cultural resistance to permitting women to refuse unsafe sex and the existence of informal multipartner sexual networks in which individuals do not think of themselves as promiscuous because they have sex with only a few people whom they know well have also hindered the interruption of transmission of HIV.

HIV infection and AIDS are concentrated in places where the methods of transmission are most prolific and where prevention methods are not employed. It was first identified in the United States, for example, in the gay communities of large cities, where frequent and unprotected sexual encounters took place, enabling rapid spread of the virus. Injecting drug users, communities of whom are often concentrated in large cities, spread the virus to one another through shared needles and to their sexual partners during sex.

In much of Sub-Saharan Africa, in contrast, AIDS is more often transmitted heterosexually. HIV transmission is concentrated along highways traveled by men working far from home and seeking sex with female sex workers. Once infected, the men may unknowingly infect their wives. When the wives become pregnant, their unborn children may become infected as well. Cultural practices that discourage the discussion of sex may lead men to deny infection. Because women in many African cultures have no recognized right to demand that their husbands wear condoms during sex, they have almost no options to protect themselves from infection. A popular superstition that a man will be cured of his HIV infection by having sex with a virgin may lead men to have forcible intercourse with young girls, thus spreading the infection further. In Southeast Asia and in India, the sex trade in large cities has been a principal locus of HIV transmission.

History of Research As soon as epidemiologists understood that AIDS attacked the helper T cells that controlled the immune system, they urged virologists to search for a hitherto unknown virus that fit this description. The only viruses known to attack human T cells were the retroviruses identified by the Gallo laboratory at the National Cancer Institute (NCI) in Bethesda, Maryland.

These viruses were known as human T-cell lymphotrophic virus, Types I and II (HTLV-I and HTLV-II), which caused cancer in humans. Three groups of investigators began searching for retroviruses as possible causative agents of AIDS. In addition to Gallo's group, there were virologist Luc Montagnier's (b. 1932) group at the Pasteur Institute in Paris and medical researcher Jay Levy's (b. 1938) group at the University of California San Francisco (UCSF).

In 1984 Gallo's group published four papers in the journal Science that demonstrated a retrovirus as the cause of AIDS. They initially believed that it was in the same family as the other two HTLV viruses; hence, they named it HTLV-III. Montagnier's group at the Pasteur Institute and Jay Levy's at UCSF also identified the causative retrovirus of AIDS at about the same time. They named their viruses, respectively, lymphadenopathy associated virus (LAV) and AIDS related virus (ARV). Within a year, these viruses were shown to be identical. Because the AIDS virus caused destruction of infected T cells instead of the uncontrolled reproduction that occurred in cancer, it was deemed separate from the HTLV family. In 1986 an international group of scientists proposed that the name of the retrovirus that caused AIDS be changed to Human Immunodeficiency Virus (HIV).

The first medical intervention developed for the control of AIDS was a diagnostic test adapted from the laboratory assay that confirmed the presence of antibodies to HIV in cell cultures. This enzyme-linked immunosorbancy assay (ELISA) can have false positives, however, so a second test, known as the Western blot, which assays for specific viral proteins, was used to confirm a positive ELISA test. In 1987 the U.S. Food and Drug Administration (FDA) required that both tests be used before someone would be told that he or she was infected with AIDS. Twenty-five years into the epidemic, these diagnostic tests arguably remain medicine's most useful interventions for addressing the AIDS epidemic because they provide a measurable, replicable means to identify infected individuals.

During the two years of intensive laboratory research during which HIV was identified and characterized genetically, information also emerged about the virus that helped suggest which preventive interventions by political and public health leaders might be possible. Within just a few months after HIV was identified, molecular biologists understood that it mutated far too rapidly—up to 1,000 times as fast as influenza virus—for a traditional vaccine to be made against it. Instead of being able to vaccinate against AIDS, political and public health leaders needed to use educational methods aimed at curbing high-risk behavior to slow transmission, a much harder task.

Molecular and genetic studies also identified the key points in the virus's life cycle, which, if interrupted, would halt the spread of the virus. The first was the CD-4+ receptor on the cell wall of the host cell to which the virus attached. Second was the point at which the enzyme reverse transcriptase caused the single-strand RNA virus to make a complementary copy that transformed it into double-stranded DNA.

Third, the enzyme integrase caused the viral DNA to be spliced into the genome of the host cell. Finally came the point at which the enzyme protease cut newly constructed polypeptides into viral proteins in the final assembly of new virus particles. By 1986 intellectual strategies were in place to intervene in each of these four steps, but scientists were not technologically capable of implementing most of them, and a great deal of molecular information about HIV, such as the existence of necessary co-receptors in step 1, was not yet known.

In 1984 some drugs were known to inhibit reverse transcriptase, so this is where the work on an AIDS therapy began. Scientists utilized an anticancer drug-screening program at the NCI to identify potential drugs for use against AIDS. One of these that showed promise in vitro was azidothymidine, commonly called AZT. After truncated clinical trials in which AIDS patients showed a clear response to AZT, it was approved for use by the FDA in record time and sold under the brand name Retrovir or the generic name zidovudine. Within a few more years, two additional reverse transcriptase inhibitors, known in chemical shorthand as ddI and ddC, were approved by the FDA for treating AIDS. The reverse transcriptase inhibitors improved the condition of AIDS patients but had a number of toxic side effects and were subject to the development of resistance by HIV.

Other than these antiretroviral drugs, treatments for AIDS focused on existing drugs for treating the opportunistic infections and cancer that people with AIDS developed. In 1995 the first of a new class of antiretroviral drugs was introduced. Known as protease inhibitors, these drugs interfered with the final enzymatic step in the viral assembly process. For a brief period, there was optimism that the protease inhibitors would “cure” AIDS because viral loads—the number of virus particles in a quantity of blood—disappeared. It soon became apparent, however, that HIV was only suppressed and that it rapidly rebounded if the drugs were withdrawn. These drugs, too, caused unpleasant side effects. The combination of reverse transcriptase inhibitors and protease inhibitors known as Highly Active Antiretroviral Therapy, or HAART, is nevertheless the most effective “cocktail” of drugs for long-term therapy against AIDS. Pharmaceutical research still works toward a rationally designed, molecularly based drug with minimal toxicity as a therapy for AIDS, but at present, that goal has not been attained.

In November 2006, WHO reported that 2.9 million people had died of AIDS-related illnesses and estimated that 39.5 million people were living with HIV/AIDS. The WHO also reported that there were 4.3 million new infections in 2006, 65 percent of which occurred in Sub-Saharan Africa. There were also important increases in Eastern Europe and Central Asia.

Research continues on a preventive vaccine and on new antiviral drugs. The most effective means for controlling the epidemic, however, still remains diagnosis of individuals infected with HIV, education about how the virus is spread, and public health efforts to change behavior to minimize the risk of infection.

Victoria A. Harden
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HUMAN PAPILLOMAVIRUS (HPV)

HPV is the human papillomavirus. It is neither the same as HIV (human immunodeficiency virus) nor HSV (herpes simplex virus), nor is it a new virus. There are more than 100 types of HPV. They have been around for generations. HPV can cause anything from warts on hands, feet, and the genital area to cancer of the head, neck, anal, penile, and cervical regions. Most HPV infections have no signs or symptoms. Therefore, many people are unaware that they are infected and can transmit the virus to a sex partner.

Who Gets HPV? First and foremost, it is important to understand that anyone can get HPV infections, although some HPV infections require genital contact. There are mainly two broad categories of HPV infections. The first category causes warts—cauliflowerlike lesions—to grow on the hands and feet and is spread by skin-to-skin contact. The transmission does not require sexual contact of any kind, and this type does not cause cancer. The second category of infection is caused by sexual contact (not necessarily intercourse) with a partner who is already infected with one or more types of the HPV, some of which can cause cancer. As with any sexually transmitted disease, the chances of getting infected with HPV increase with the number of sexual partners a person has. An infected carrier can live many years without any visible symptoms or illness but can potentially always be an active transmitter to a sexual partner.

How Common Is HPV? According to the CDC, HPV is the most common sexually transmitted disease. Approximately 20 million people are currently infected with the virus in the United States (Myers, McCrory, Nanda, Bastian, & Matchar, 2000). About 6.2 million Americans get a new genital HPV infection each year (Weinstock, Berman, & Cates, 2004). It is estimated that at least 50 percent of sexually active men and women will acquire genital HPV infection at some point in their lives. Some studies even suggest that by age 50, more than 80 percent of women will have acquired genital HPV infections (Myers et al. 2000). Most infections are transient and clear up on their own.

What Are the Consequences of Having HPV? One of three results can occur from HPV infection: First, it is possible to become a carrier of HPV and never show symptoms for the rest of your life. It can take weeks, months, or even years after you are exposed to HPV to show symptoms of genital warts or have an abnormal Pap smear. For this reason, it is impossible for most people to know when and from whom they contracted the virus. In most instances, HPV is a harmless infection that does not result in visible symptoms or health complications. HPV infections are most common in women and men in their 20s, and most infections clear spontaneously. However, even when infected people are not showing symptoms, they could still be capable of passing the virus on to their sexual partners. This is done without any knowledge of whether the virus could take a more aggressive form or what the consequences could be either to them or to their partners.

The second possible outcome involves developing warts on your hands, feet, and anogenital area (around the anus and in the genital area) that could be irritating, visually unpleasant, and embarrassing. These warts almost never develop into precancerous or cancerous lesions.

The third and the most serious outcome of an HPV infection is that it can lead to precancerous and cancerous lesions of the cervix, vulva, vagina, urethra, anus, penis, mouth, and throat. Of these diseases, cervical cancer is the most significant. Currently, FDA statistics show that there are about 500,000 cases of cervical cancer annually around the world, with 250,000 deaths due to this disease.

In addition, one cannot underestimate the emotional toll it can take on a person who contracts HPV. Emotions of guilt, shame, and anger, compounded with the fact that there is no permanent cure, can create significant psychological upheaval.

Is There a Cure for HPV If I Am Already Infected? No. Unfortunately, like all other viral infections, such as the common cold virus or the herpes virus, there is no cure for HPV. The good news is that most HPV infections resolve by themselves.

Is HPV the Cause of All Cervical Cancers? Ninety-nine percent of cervical cancer in women can be directly attributed to HPV (Walboomers, Jacobs, & Manos, 1999). The cause for the other 1 percent is unknown. However, it should be noted that, out of the existing 20 million cases of HPV infections, very few actually progress to cervical cancer (NIH, 1996).

Is There an Approved Vaccine Available Now? Yes, Gardasil (manufactured by Merck) was approved in June 2006 by the FDA. Cervarix (manufactured by GlaxoSmithKline [GSK]) was approved by the FDA in 2009. The current vaccines do not protect against all strains of the virus, but are designed to prevent 70 percent of all cervical cancers. Gardasil also protects against 90 percent of genital warts. It is important to note that neither vaccine prevents other sexually transmitted diseases such as herpes, AIDS, or gonorrhea.

Who Should Get the Vaccine? The Advisory Committee on Immunization Practices (ACIP) arm of the CDC approved the vaccine, Gardasil, for all girls aged 11–12. The vaccine can be given as early as nine years of age, as well as to females between 13 and 26 years, even if one has already been sexually active. The other vaccine, Cervarix, has not yet been approved in the United States.

Are There Any “Absolute” Ways to Prevent HPV? The answer to this is an emphatic yes, but it may not be practical or realistic. The only absolute way to prevent HPV is total abstinence by both partners prior to their meeting and commitment to sex with only each other from that point forward. This means both you and your current sexual partner must not have any other sexual partners for your entire lives. This method of prevention clearly has serious limitations for most people.

Are There Any Tests to Detect HPV before It Leads to Cervical Cancer? Yes. For sexually active women, routine Pap smears can detect abnormalities several years before they turn into cancer. Cervical cancer is normally a very slow-growing cancer, and it can take decades from the time you have an abnormal Pap smear to the time you actually get cancer.

Perhaps the above information has already convinced you that the only way to proceed from here regarding the vaccine is a decision between you and your doctor or your child's doctor. However, factual information is not the only factor in making health decisions. In the case of HPV, there are conflicting business interests (drug companies), professional interests (doctors), religious interests (pastors and priests), political interests (politicians and community leaders), and last but not least, parents and teenagers. The topic of sex among teenagers has always been a political hotbed in the United States, creating the perfect recipe for controversy. These different groups have taken numerous steps to forward their agendas, and each group has been met with increasing opposition—with the various parties citing freedom of choice, freedom of speech, and even life, liberty, and the pursuit of happiness as justifications for their arguments.

The questions remain: Why do so many controversies surround the HPV vaccination? If each group claims it is acting in the best interest of women and teenagers, shouldn't we be in total agreement? The answer is yes—but even though each group wants to achieve the “big picture” of protecting women and teens, each sees the “correct” path to achieving this goal quite differently.

[image: images]

Dr. Donald Brown holds the human papillomavirus vaccine Gardasil in his hand at his Chicago office on August 28, 2006.

(AP/Wide World Photos)

The benefits of the vaccine are self-evident—according to most scientists, it will irrefutably reduce the occurrence of the second leading cause of cancer in women around the world. Normally, you would think that this kind of medical breakthrough would earn much fanfare and be accepted unequivocally. Not true. On the contrary, the advent of this vaccine for cancer prevention has fallen prey to cultural wars. The vaccine's release has been accompanied by a stormy scientific, moral, and political controversy, entrenched in passionate rhetoric and hidden agendas.

The ACIP voted unanimously to recommend the HPV vaccine to all 11- and 12-year-old girls in June 2006. Soon after, lawmakers in many states wanted to make the vaccine mandatory, in order to ensure early prevention of cervical cancer in girls who were not then sexually active. A new study, approved by the FDA and published in the May 2010 issue of the Journal of Preventative Medicine, showed that one-third of American girls ages 13 to 17 have received the HPV vaccine. In 2009 the Food and Drug Administration (FDA) approved the Gardasil vaccine for boys and men aged 9 to 26 to prevent genital warts associated with HPV. However, the ACIP declined to recommend routine use of Gardasil for men or boys, leaving the decision to physicians whether to vaccinate them or not.

Scientists thought that vaccinating all preteen girls was premature, while conservative parents voiced that mandatory vaccination was immoral and compromised their family values. These varied opinions have led to vocalizations from a number of colorful personalities who have brought the controversy to life and highlighted its numerous pitfalls: the age at which it is recommended, the ethical dilemmas, corporate greed, and public outrage, all of which continue to shape this debate.

Shobha S. Krishnan
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HYPERTENSION

Called the silent killer because it carries no obvious symptoms, hypertension is the same as having high blood pressure. Hypertension is an equal opportunity disease that cost the United States more than $76 billion in health care services, medications, and missed days of work according to the CDC (“High Blood Pressure Facts,” 2011). It can lead to other serious health problems such as heart attack or stroke and it can happen to anyone; adults, children, people on certain medications, or people who make poor lifestyle choices are all susceptible to hypertension (National Library of Medicine and National Institutes of Health, 2011).
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This U.S. Department of Defense poster issued during 1988–2000 warns against the risks of high blood pressure.

(Department of Defense)

The magic numbers 120 and 80 mean a person has healthy blood pressure. When a person's pressure measures between 120/80 and 139/89, this is prehypertension; 140/90 and higher is hypertension or high blood pressure. The top number represents the force at which blood pushes against the arteries when the heart pumps blood. A person's pressure is at its highest when the heart is engaged in pumping. This is called the systolic pressure. When the heart is at rest—in between beats—blood pressure is lower. The second number represents the diastolic blood pressure (National Library of Medicine and National Institutes of Health, 2011).

The number of adults in the United States with hypertension has steadily increased, with the latest figures from the Centers for Disease Control and Prevention (CDC) showing one out of three U.S. adults has high blood pressure (“High Blood Pressure Facts,” 2011). Now studies have found a growing number of young adults are afflicted as well. Two studies, funded through the National Institutes of Health, looked at hypertension rates for men and women ages 24 to 32. One study found that 19 percent of young adults had blood pressure readings in the hypertension range and an earlier, smaller study suggested just 4 percent had hypertension (Rabin, 2011).

The National Longitudinal Study of Adolescent Health or Add Health followed 14,000 individuals beginning in 1995 and reported their results in the spring of 2011. The earlier study by the National Health and Nutrition Examination Survey (NHANES) had found fewer young adults with blood pressure readings of 140/90 or higher. One explanation for the discrepancy is that many young adults do not know they have hypertension. The study authors noted that the number of participants who had been told by a health care provider they had high blood pressure was much closer: 11 percent for Add Health and 9 percent for NHANES (Adams, 2011).

Children who have congenital illnesses or who struggle with overweight issues may have or develop hypertension. While some causes such as congenital heart problems or adrenal disorders cannot be avoided, weight matters can be addressed (National Library of Medicine and National Institutes of Health, 2011).

To get a blood pressure reading, a stethoscope is placed on the crease of the inside of the arm while a special cuff is quickly inflated on the upper part of the arm. The cuff squeezes the arm, and when released slowly, allows the clinician to listen to the patient's heartbeat. There are also digital devices that do the same thing and make it easy for everyone to monitor their blood pressure outside of a doctor's office. This can help consumers know if they need to ask their doctors about medication for hypertension or if the medication on which they have been placed is indeed working.

During the blood pressure reading posture is everything. Research has shown that the most accurate readings are gathered when a person is seated with his back against a chair, both feet are planted firmly on the floor, and the arm used to measure blood pressure is resting on a surface placed at heart level. Relaxing is also recommended (Turner, 2008).

While hypertension can be treated with medication, the best way to avoid and control the condition is to make healthy lifestyle choices. One of the best ways to lower blood pressure is by losing weight and regular exercise. Individuals should always consult their primary care physician before they begin any program of weight loss or regular exercise. At the 26th annual American Society of Hypertension's Annual Scientific Meeting and Exposition, researchers presented a myriad of research in areas such as the benefits of lifestyle practices and barriers to proper hypertension management (American Society of Hypertension, 2011).

Coffee, for example, has been shown to dramatically increase blood pressure in drinkers for a brief period of time. Particularly in men, alcohol consumption has been shown to elevate blood pressure. Even certain professions can increase the risk of hypertension. In U.S. firefighters, the stress from putting out fires seems to elevate the risk of cardiovascular disease, and can cause an exaggerated increase in blood pressure, for those who are not as physically fit (Nephrology News and Issues, 2011).

Another identified cause of hypertension is salt. Particularly in African Americans, salt consumption has been shown to raise blood pressure. Researchers have isolated genes that can predict the risk of developing salt-related high blood pressure. The findings can one day lead to a genetic test to diagnosis the condition (Hironobu, 2006).

Smoking is another contributor to hypertension as nicotine actually raises blood pressure. Stress is also thought to increase blood pressure. Finding ways to positively manage stress and to relax may also succeed in lowering blood pressure numbers.

It is important to know and understand one's blood pressure and take action to control it if necessary. Awareness and control of hypertension can lead people to make healthier lifestyle choices, comply with instructions from physicians, and ultimately save lives.

Abena Foreman-Trice
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HYPNOSIS

Hypnosis has been defined as “a situation or set of procedures in which a person designated as the hypnotist suggests that another person designated as the patient, client, or subject experience various changes in sensations, perception, cognition, or control over motor behavior” (Kirsch, Lynn, & Rhue, 1993). Popular uses of hypnosis include behavior modification especially in the treatment of phobias, stress reduction, and relief from chronic pain.

Hypnoticlike states (Krippner & Friedman, 2009), which may or may not be completely equivalent to hypnosis as the term is used in the contemporary West, have long been part of religious and healing ceremonies within most ancient and indigenous societies. These frequently employ rhythmic chanting, monotonous drumming, eye fixations, and other techniques to alter consciousness and gain behavioral changes. For example, Egyptian hieroglyphics found on ancient Egyptian temples indicate that hypnoticlike experiences were a common practice among its priests, and healing sanctuaries (called sleep or dream temples) were located throughout ancient Egypt and other ancient cultures, such as Greece. These ancient and indigenous practices continue under what we now call hypnosis in the contemporary West.

Suggestion or Hysteria? James Braid (1843–1960) coined the term hypnosis, referring to the Greek god of sleep, Hypnos. Braid eventually concluded that the hypnosis was due to suggestion, but Jean Martin Charcot argued that the effects of hypnosis were related to psychopathology, due to his supposition that “hysteria” was largely responsible for the hypnotic experience. The notion that hypnosis reflects psychological abnormality became known as the Charcot School, which influenced both Pierre Janet and Sigmund Freud, the father of psychoanalysis.

In contrast, Hippolyte Bernheim proposed that normal suggestibility could explain the effects of hypnosis. A. A. Liébault supported Bernheim's view that hypnosis was due to normal suggestion and the Liébault-Bernheim theory of hypnosis became known as the Nancy School in which hypnosis was held to be a normal psychological phenomenon related to suggestion and not necessarily related to psychopathology. The Nancy School's stance eventually triumphed, and the controversy between the Charcot and Nancy Schools’ perspectives propelled hypnosis from its former fringe associations with mysticism and charlatanism into the scientific domain. Near the end of the 19th century, hypnosis was accepted within the scientific community, as illustrated by William James's (1890) chapter on hypnosis in his renowned book.

Principles of Psychology Freud initially used hypnosis successfully in his healing practices, but later rejected it for his psychoanalytic methods. Due to his rejection, a relatively quiet period for hypnosis ensued until experimental psychologist, Clark Hull (1933), summarized experimental work with hypnosis in his book, Hypnosis and Suggestibility. Later, Hull also abandoned the use of hypnosis, which once more fell into another lull period until World War II accelerated interest in hypnosis, when it was used successfully to treat emotional reactions to the war, as well as for dental applications. This led to the growing popularity of hypnosis within psychological and medical settings.

Professional Associations The Society for Clinical and Experimental Hypnosis was established in 1949 and the American Society of Clinical Hypnosis was established in 1957, which are the two major professional hypnosis organizations in the United States. Both societies strongly support the idea that only trained certified professionals should use hypnosis, due to potential adverse side effects for some people, which are associated with their varying capacity for hypnotizability, various personality factors, and especially levels of mental and emotional stability. In 1960, the American Psychological Association officially recognized the American Board of Examiners in Psychological Hypnosis as a certifying board for hypnosis practitioners, and many other mainstream organizations followed suit. However, a cautionary stance on hypnosis remains within most mainstream psychological and medical settings, perhaps because the phenomenon of hypnosis remains mysterious, despite the demonstrated usefulness of hypnosis in various clinical, medical, educational, and other settings from more than 150 years of investigations.

Although a consensus has not been reached on the nature of hypnosis, most theorists have agreed upon broad characteristics of the hypnotic domain. Of course not all persons hypnotized exhibit these characteristics during hypnotic states.

In addition, there are various models of hypnosis, which can primarily be viewed as physiological, psychological, or a mixture of both. These attempt to explain what hypnosis is and how it works by proposing different mechanisms (e.g., atavistic regression, dissociation, hemispheric specificity, modified sleep, role playing, pathological theories, psychoanalytic, suggestion, conditioned behavior response, neurological, systems perspective, social compliance, ego functioning, trait assumptions). One very popular model is Milton Erickson's (1958) naturalistic approach to hypnotherapy, which specifies that all persons possess hypnotic ability and that each person individualistically responds to different hypnotic techniques.

Modern Hypnosis Modern hypnosis focuses predominantly on dissociated control (Bowers, 1992) and neodissociation (Hilgard, 1992) theories. Early in the history of modern hypnosis, Janet (1889) focused his interests on “psychological automatism,” a concept proposing that a part of the personality could split off from conscious awareness and autonomously follow a subconscious development. This idea eventually evolved into the concept of dissociation and became the cornerstone in the study of many psychopathological disorders (e.g., amnesia, fugue, somnambulism, multiple personality disorder later renamed dissociative identity disorder).

Although earlier dissociation theory focused on pathological mental processes, Hilgard (1992) formulated a “neodissociation” theory proposing that hypnosis was a condition whereby the normal functioning of the executive ego was temporarily modified by hypnotized persons, who allow their cognition to be externally controlled by the hypnotist. Some empirical studies with automatic writing demonstrate this effect. Hilgard also demonstrated this effect with the “hidden observer” in which the hypnotized person can perform and experience dual roles, simultaneously being both the observer and the observed. The hidden observer, sometimes known as “witness” consciousness, is a metaphor for the information source of a high level of cognitive functioning not consciously experienced by the hypnotized individual. Not all highly hypnotizable individuals experience the hidden observer, but those who experience profound dissociated states often experience the hidden observer.

Medical Applications There are many medical applications of hypnosis. One of the most common is pain management, such as during childbirth or serious burns. Hypnosis is often used in habit control (e.g., smoking cessation, weight loss), and in psychological explorations of memories to help patients connect with their feelings. It should be cautioned, however, that memories retrieved during hypnosis may be confabulated and are not necessarily trustworthy.

Hypnosis is also being applied to reduce symptoms in children and adolescents with Tourette syndrome. In a study published in the July/August 2010 issue of the Journal of Development and Behavioral Pediatrics, researchers reported a significant percentage of participants showed improvement in tic control through the use of self-hypnosis (Lazarus & Klein, 2010).

In addition, hypnosis is strikingly similar to what is called meditation, also a group of widely varying techniques used to alter consciousness, and increasingly used within psychological and medical settings. In this regard hypnosis, especially self-hypnosis, offers a potent avenue for transpersonal and spiritual exploration (Leskowitz, 1999). One advantage of hypnosis is that its techniques are secular, whereas most meditation practices are embedded within religious traditions that contain metaphysical assumptions (unnecessary for practical applications), which may discourage those of different religious views from benefiting through their use.

Hypnosis is a fascinating area in which people can exhibit truly amazing abilities, such as regulating various body processes generally thought not to be under control. Although the mechanisms of hypnosis remain unknown, hypnotic responsiveness may be viewed as a continuum. On one hand, it may be based on a rudimentary defensive reaction (e.g., freeze response of a threatened opossum) that was a necessity for survival as our human ancestry evolved, and in that sense may be related to various psychopathologies.

Alternatively, it may be based on evolutionarily strengths that are fundamentally growth-oriented and encoded for situations requiring a more proactive approach to survival (e.g., underlying cooperative efforts, such as food gathering or conflict avoidance, that rely on rapid suggestibility for group coherence in following a leader). Either way, hypnotizability may provide a way to ensure that the human species continues to evolve and survive, even when an immediate threat is not pressing for decisive action. As we learn more about enhancing health and wellness through impressive modern technologies, it is important to keep in mind that hypnosis and other ancient and traditional healing methods are inherently useful and may exceed the effectiveness of high technology approaches.

Joan H. Hageman and Harris Friedman
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I

IMMUNE SYSTEM/LYMPHATIC SYSTEM

The natural world is an exceptionally hostile place, with pathogenic and parasitic organisms waiting to exploit any weakness in an organism. Fungi, bacteria, parasitic worms, protistans, and viruses abound in the natural world. The concept of survival of the fittest extends from the lowest life forms to the complex environments of primates. In order to survive, all organisms must possess some mechanism of combating invaders. Humans are no exception to this rule. They are in a biological arms race with the microscopic world. Luckily, humankind possesses one of the most elaborate defensive systems on the planet—the lymphatic system, commonly known as the immune system.

The primary task of defending the approximately 100 trillion cells of the body against this onslaught of invaders rests with the lymphatic system. While other systems do provide some protection, such as the acids of the stomach and the structure of the skin, it is the job of the lymphatic system to initiate an immune response against invading pathogens. The lymphatic system is the system of the body that is responsible for the immune response. This tiered system of defense utilizes physical barriers, such as the skin, and general defense mechanisms, such as the white blood cells. But perhaps the most significant weapon in its arsenal is the specific defense system. In this aspect of the immune response, specialized cells called lymphocytes detect specific invaders (such as fungi, bacteria, and viruses) and eliminate them from the body. This response can be directed against both free pathogens in the body or against cells that have become infected. As an added protection, the specific response has the ability to “remember” an infection, practically ensuring that you will never be infected by the same organism or virus twice.

The lymphatic system does have other roles in the body. First, it acts as a second circulatory system. The lymphatic system is responsible for returning the fluid from the tissues of the body, called interstitial fluid, to the circulatory system. In this regard, the lymphatic system helps regulate water balance, ensuring not only that the tissues have proper fluids, but that excess fluids do not accumulate in the extremities. The second—often overlooked—role is that of a transport system. The lymphatic system moves fat-soluble nutrients from the digestive system to the circulatory system using a special class of molecules called the lipo-proteins.

[image: images]

This illustration shows the primary groups of lymph nodes and the lymph vessel system. The right and left subclavian veins return lymph to the body's blood supply.

(Sandy Windelspecht)

Unlike other body systems, such as the digestive system and endocrine system, the lymphatic system does not have a large number of organs dedicated to the role of immune response. While there are some, such as the thymus and spleen, the majority of the lymphatic system consists of small ducts, minor glands, and specialized cells located in other body systems, which will be discussed in this entry.

Chemicals And Cells The lymphatic system is a complex group of cells, tissues, and organs that are widely dispersed throughout the human body. The lymphatic system has three primary functions. First, its cells are primarily responsible for the immune response of the body. For this reason, the lymphatic system is frequently called the immune system. Most people are familiar with the immune system as it provides resistance to disease. Modern diseases such as acquired immune deficiency syndrome (AIDS) and sudden acute respiratory syndrome (SARS) greatly challenge the capabilities of our immune system.

Second, the vessels of the lymphatic system actually represent a separate circulatory system in the human body. Unlike the cardiovascular circulatory system, the lymphatic system does not directly supply nutrients or oxygen to the tissues of the body, but rather is primarily involved in the return of fluids from the tissues. Finally, the lymphatic system is involved in the transport of select nutrients from the digestive system to the circulatory system.

These initial sections of this entry provide an overview of the molecules, cellular components, and chemical signals of the lymphatic system. The focus is primarily on those aspects that are associated with the immune response, although some transport molecules are also discussed. The interaction of these cells, signals, and molecules to create an immune response will be covered later.

Subcellular Components

Complement Proteins As the name suggests, these proteins complement or assist in the function of the immune response. These are nonspecific components of the lymphatic system, meaning that they do not recognize specific types of pathogens entering the body, but instead target any form of invading bacteria or fungus. From an evolutionary perspective, complement proteins probably represent the simplest and oldest form of immune system. Forms of complement proteins are found in all animals. There are approximately 20 different types of complement proteins in humans; collectively, they are called the complement system.

Complement proteins move throughout the circulatory system in an inactive form, commonly called a zymogen. The mechanism by which they are activated is dependent upon the class of the complement protein. Although complement proteins are found in the circulatory system, they are considered to be part of the lymphatic system due to their association with the immune response.

The complement proteins may either target invading fungal and bacterial cells directly, or they may be recruited by antibodies or other cells of the immune system. The proteins have a variety of functions. Some classes are involved with attacking the membrane of the invading pathogen causing it to lyse, or break. Other classes interact with the antibodies secreted by the B lymphocytes. This is often called the classical pathway, because it is the most common mechanism of complement system activation. Once activated by an antibody, the complement proteins form a pore in the membrane of the invading cell, causing it to lyse.

Some complement proteins act as molecular flags. This class sticks to the surface of the pathogen, but rather than causing the membrane to rupture, these proteins signal macrophages and other phagocytic cells of the immune system to envelop the invading cell and destroy it. Other classes of complement proteins are involved in the inflammatory response or in activating enzymes in the blood.

The complement proteins that directly lyse the membrane of the pathogen do so by what is called the alternative pathway. In this case, the inactive proteins are activated by some component of the bacterial or fungal cell wall. Once activated, the proteins congregate on the invading cell and form a pore through the membrane, disrupting the membrane barrier of the cell and causing it to lyse.

While complement proteins may appear to be an effective mechanism of immune response, they lack the ability to target specific types of cells that are invading the body. The task of targeting specific invaders falls to the cells of the immune system.

Chylomicrons and Lipoproteins One aspect of the lymphatic system that is not involved in the immune response is the transport of fat-soluble material from the digestive tract. This includes not only triglycerides, but also the fat-soluble vitamins. These hydrophobic molecules are packaged within the small intestine into spherical structures called lipoproteins.

Lipoproteins are a combination of fats and proteins. Following enzymatic digestion in the lumen (cavity) of the small intestine, fatty acids are reassembled into triglycerides in the epithelial cells of the small intestine. They are then packaged into chylomicrons. Chylomicrons represent one form of lipoprotein that is manufactured within the lining of the small intestine. Due to their size and hydrophobic characteristics, chylomicrons cannot pass into the capillaries within the villi of the small intestine, and thus are unable to be transported to the liver in the same manner as the majority of nutrients. Instead, they enter into the lacteals of the digestive tract.

Once in the lacteals of the intestines, the chylomicrons utilize the lymphatic system to bypass the liver and travel to the heart via the thoracic duct, where they enter into the bloodstream. At this point the vitamins and energy-rich nutrients within the chylomicron are removed by the tissues, and the chylomicron becomes an empty shell. The other lipoproteins, such as low-density lipoproteins (LDLs) and high-density lipoproteins (HDLs), are manufactured by liver tissue and do not enter the lymphatic system.

Antimicrobial Proteins The surface cells of the body, called the epithelia, are most often the first to experience an attack by an invading organism. For this reason, many of the body's surfaces secrete antimicrobial proteins or enzymes. An enzyme is a chemical compound (usually a protein) that accelerates a chemical reaction. Although enzymes are most often thought of in association with the digestive or nervous systems, in fact they are active in all of the systems of the body.

The surfaces of the eyes and mouth, because they are moist environments and warmer areas of the body, represent an ideal location for a microbial attack. At these locations, the body secretes an enzyme called lysozyme in the saliva and tears. Lysozyme acts by degrading the cell walls of invading bacteria. Because animal cells lack cell walls, they are not disturbed by the presence of the enzyme.

This is not the only example of antimicrobial compounds in the body. Technically, the protease enzymes of the stomach may be considered a part of the immune response, because, in cooperation with the hydrochloric acid of the stomach, they inhibit the activity of pathogenic organisms. In the small intestine, specialized cells called Paneth cells secrete an antimicrobial compound called cryptidin. Even the bacteria located within the large intestine assist with patrolling against incoming pathogens. Escherichia coli (commonly called just E. coli), frequently considered to be a pathogen itself, helps protect the large intestine by secreting a chemical called colicin that prevents growth of pathogenic organisms.

These antimicrobial systems are not designed to completely prevent an attack by a pathogenic organism. Instead, like the complement proteins, the antimicrobial substances noted in this section act to slow the growth of an invader and give the specific defense mechanisms (lymphocytes) time to prepare. In this regard, antimicrobial systems are very effective in their mode of action.

Lymphatic Fluid The fluid content of the lymphatic system is actually derived from the circulatory system. In the circulatory system, the capillaries represent the location where gas and nutrient exchange is most likely to occur with the surrounding tissue. Capillaries are fragile structures, whose walls are typically only one cell thick. However, these cells, called endothelial cells, do not form a solid structure, like that of a hose. Instead, there are small pores between the cells that form the lining of the capillaries.

These pores are too small to allow the cells and plasma proteins of the circulatory system to pass, but large enough to allow a free exchange of fluid with the surrounding tissues. This fluid represents the medium through which nutrients and gases may be exchanged. The fluid, called interstitial fluid, bathes most tissues of the body. Cells typically deposit waste in the interstitial fluid for pickup by the circulatory system, and receive nutrients and gases to conduct their metabolic processes.

The majority of this fluid is reabsorbed back into the capillaries. However, this process is only about 85 percent effective. Each day, about 3.17 quarts (3 liters) of fluid is not reabsorbed back into the capillaries, but instead remains in the tissue. This amount may not sound significant, but in an average adult, there is only 5.28 quarts (5 liters) of blood. It would seem that the loss of fluid from the capillaries would represent a severe challenge for the circulatory system, and the organism as a whole.

The lymphatic system makes up the difference by recycling the interstitial fluid and returning it back to the circulatory system. In most people, the lymphatic system returns around 3.17 quarts (3 liters) of fluid daily. In other words, the output of the circulatory system to the tissues is matched by the input of interstitial fluid from the lymphatic system.

Lymphatic fluid does not contain red blood cells, and in general lacks any pigmentation. However, despite its lack of color, there are plenty of ions, molecules, and cells in lymphatic fluid. These include ions such as sodium (Na+) and potassium (K+), chylomicrons, and a host of cells associated with the immune response.

One of the human body systems’ most important—and difficult—jobs is to protect the body against the myriad of organisms that threaten its health and homeostasis. While each of the human body systems has its own defense mechanisms, the duty to protect the body against dangerous invaders falls primarily to the lymphatic system. This system contains specialized cells called lymphocytes that detect threatening organisms and put into motion an immune response that eliminates them from the body. The immune response also protects the rest of the body against free pathogens and cells that might already have been infected. In addition, this response mechanism actually remembers the infection for future defense purposes; if the invading organism enters the body again, protection will be in place.

Unlike other systems in the human body, there are only a few primary and secondary organs in the lymphatic system. The bone marrow and thymus are the primary organs, while the secondary organs include the spleen, tonsils, adenoid, Peyer's patches, and appendix.

Julie McDowell and Michael Windelspecht
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IMMUNIZATIONS. See VACCINATIONS

INFLUENZA

According to the U.S. Centers for Disease Control and Prevention (CDC) (“Seasonal Influenza [Flu]”), influenza, also called flu, “is a contagious respiratory illness caused by influenza viruses. It can cause mild to severe illness, and at times can lead to death.” Some people also refer to the “stomach flu,” which is not truly influenza, but instead more properly called viral gastroenteritis, which the Centers for Disease Control and Prevention calls “an infection caused by a variety of viruses that results in vomiting or diarrhea” (“Viral Gastroenteritis”).

In 1918, a strain of influenza known as the Spanish flu raced across the world, infecting and killing millions of people. Although few people today remember the pandemic or recall even learning about the event in school, some scientists have studied influenza with intensity and can now distinctly outline its path through time. Although the 1918 pandemic is considered a part of the world's collective history now, influenza continues to have significant impact as a disease, with impressive global consequences. In its seasonal outbreaks, it can affect 10–20 percent of the total world population. Annual epidemics in developed countries are thought to result in 3–5 million cases of severe illness and 250,000–500,000 deaths each year. Data from the tropical and developing countries are limited with regard to accurate reporting, but the disease is known to have high attack rates and can cause considerable morbidity and mortality in these parts of the world. Thus, the study of the influenza, and the virus that causes it, continues with great interest.

In considering influenza, it is important to understand the terminology used to describe its disease manifestations with regard to populations. An outbreak refers to the occurrence of a large number of cases of a disease in a short period of time. Outbreaks of influenza are common and occur yearly in many places. An epidemic refers to an outbreak that is confined to one location, such as a city or a country. Unfortunately, epidemics remain somewhat unpredictable with regard to the timing of onset and the severity of illness. Certain features make influenza epidemics more likely, including the following:

[image: images]

Demonstration at a Red Cross emergency station during the infl uenza epidemic of 1918.

(Library of Congress)

 

Winter months attributable to cold weather, crowding of people (usually to escape the cold), and high humidity;

Origination of the outbreak in either Eastern or Southern Hemisphere countries, with later spread to Europe and North America;

Occurrence of a variant virus with antigenic changes from previously recognized strains;

Presence of human cross-reacting antibody, acquired during previous infection, is low in the population, with regard to both the percentage of people positive for the antibody and the level of antibody present in positive individuals.

During a typical influenza epidemic, attack rates are estimated to be 10–20 percent, but, in certain populations, it can reach 40–50 percent. In temperate climates, epidemics tend to occur almost exclusively in winter months (October to April in the Northern Hemisphere and May to September in the Southern Hemisphere). Isolated cases, or even outbreaks, of influenza A have been reported during the warm weather months. In the tropics, influenza can be seen year-round. Summertime epidemics of influenza have occurred on cruise ships in both the Northern and Southern Hemispheres. Airline travel has also been linked to influenza outbreaks.

In most epidemics, a single strain of influenza will dominate, and other respiratory viruses decrease in frequency. Influenza A epidemics typically begin rather abruptly, peak over a two- to three-week period, and then last for two to three months in total. Usually, children are the first to suffer (often with an illness characterized by fever and respiratory symptoms). Increases in adult infections (with typical flulike symptoms) soon follow. Later manifestations of epidemics include absenteeism from school and work. Influenza B epidemics are generally less extensive and are associated with milder disease than those caused by influenza A. Often, the outbreaks of influenza B are reported in schools, military camps, chronic-care facilities, and nursing homes; it has also caused at least one identified outbreak on a cruise ship.

On occasion, two different strains of influenza circulate simultaneously. In addition, epidemics of influenza may occur during outbreaks of other respiratory viruses, such as adenovirus or respiratory syncytial virus. In some years, the end of an influenza epidemic is characterized by a brief spike in cases attributable to an entirely new strain of influenza. These mini-outbreaks are known as a “herald wave,” and they give scientists a clue as to the likely dominant strain of the flu for the next season.

For an outbreak to be labeled a pandemic, several conditions must be satisfied: (1) after arising in a specific geographical area, the outbreak of infection spreads throughout the world; (2) a high percentage of individuals are infected, which then results in an increased death rate; and (3) the infection is caused by a new influenza A serotype, which is not related to the viruses that circulated immediately before and did not arise via mutation of the preceding viruses. Some characteristics of pandemics include the following:

 

•  Extremely rapid transmission with concurrent outbreaks throughout the globe;

•  The occurrence of disease outside the usual seasonality (including summer months);

•  High attack rates in all age groups, with increased risk for complications and death in healthy young adults not generally affected by seasonal influenza;

•  More severe symptoms in affected populations;

•  High likelihood of increased mortality rates;

•  Multiple waves of disease immediately before and after the main outbreak.

There are ongoing arguments in the medical and historical literature regarding the number of pandemics that have actually occurred as a result of influenza. Most references agree that there have been at least three in the last century.

The descriptions of the previous influenza pandemics are oftentimes disturbing, but understanding them to the fullest extent possible is necessary if preparation for a future pandemic is to be adequate. In addition to the great numbers of illnesses and deaths caused by influenza across the globe, the pandemics have had devastating consequences on social and economic circumstances in many countries.

The Spanish flu, 1918, was the most lethal outbreak of influenza ever and killed an estimated 20–50 million people worldwide. The spread of the virus was facilitated by the movement of troops involved in World War I. Second and third waves of infection occurred, with the latter waves being more deadly than the first. The influenza strain was ultimately identified as H1N1.

The Asian flu, 1957, was a pandemic that started in the Yunan Province of China in February. After causing many to become ill in China during March, it spread to Hong Kong, Singapore, Taiwan, and then Japan. Infection spread to India, Australia, and Indonesia in May; to Pakistan, Europe, North America, and the Middle East in June; to South Africa, South America, New Zealand, and the Pacific Islands in July; and to Central, West, and East Africa, Eastern Europe, and the Caribbean in August. Interestingly, a large conference held in Iowa served as a major landline for infection. Eighteen hundred young adults from 43 states and several foreign countries attended the conference; 200 of the attendees fell ill with influenza. These individuals then returned home and facilitated spread of the infection elsewhere.

Another landline was identified from Russia to Scandinavia and Eastern Europe; otherwise, the infection appears to have spread by sea travel. Within six months, the infection was worldwide. A second wave of infection occurred in early 1958, with regions in Europe, North America, Russia, and Japan involved. In some countries, the second wave was more severe. In total, the pandemic affected 40–50 percent of the world's population, with 25–30 percent showing signs or symptoms of the disease. The mortality rate was estimated to be 1 in 4,000; most deaths were in the very young and the very old. The strain was identified as H2N2, a subtype never before seen in the human population.

The Hong Kong flu, in 1968, was a pandemic that killed thousands of people worldwide (estimates suggest 700,000–1,000,000), including 34,000 in the United States. It began in Hong Kong in the summer months, traveled to Vietnam and Singapore, and eventually on to India, the Philippines, Australia, and Europe. The virus traveled to the United States in September but peaked in December and January 1969 with regard to mortality. Additional waves in 1969 and 1970 were also deadly and included cases in Japan, Africa, and South America. The decreased death rate compared with previous pandemics was thought to be multifactorial: possible partial immunity attributable to similarities to the 1957 Asian flu strain, better medical care, and availability of antibiotics to combat secondary bacterial infections. The strain was identified as H3N2, a virus subtype still in circulation today.

Experts agree that another influenza pandemic is inevitable and possibly imminent. In 2003, a World Health Organization (WHO) report by the Secretariat on Influenza projected that, if a new pandemic occurs, it will result, in industrialized countries alone, in 57–132 million outpatient health care visits, 1.0–2.3 million hospital admissions, and 280,000–650,000 deaths in less than two years. In developing countries, the impact is likely to be even more substantial. More recent estimates suggest that the appearance of a pandemic influenza virus could cause close to 3 million deaths in the United States and more than 100 million deaths worldwide.

More recently, after early outbreaks in North America in April 2009, a new H1N1 influenza virus spread around the world. The WHO declared a pandemic in June 2009, at which point a total of 74 countries and territories had reported laboratory-confirmed infections according to the WHO. This new virus led to patterns of death and illness not normally seen in influenza infections and caused the deaths of young people, including those who were otherwise healthy. Pregnant women, younger children, and people with chronic lung conditions appeared to be at a higher risk for complications and severe illness.

Although there were fears that the virus would mutate into a more lethal form, that did not occur and there were fewer deaths than originally predicted. After the pandemic was declared over, critics suggested the WHO had exaggerated its dangers. The WHO and the CDC declared the outbreak a pandemic in June 2009 and declared it over in April 2010. The WHO later examined its handling of the pandemic following continued criticism that drug companies influenced officials to spend money unnecessarily on stockpiles of H1N1 vaccines. The results found no evidence to support allegations that WHO declared a pandemic to boost pharmaceutical industry profits. Also, officials noted influenza viruses are unstable and can change rapidly due to mutations making it difficult to predict severity. The report stated that WHO and other health authorities’ decisions were influenced by the severity of past pandemics, and simply erred on the side of caution (“International Response”). The CDC estimated that between 43 million and 89 million cases of H1N1 actually occurred during the pandemic, which resulted in up to 403,000 hospitalizations and possibly 18,300 deaths (“Updated CDC Estimates”).

In addition to these statistics, other issues come to mind when considering a future pandemic, namely, the inability of health care systems to meet the demands cast on them during such an outbreak (e.g., there will likely be shortages of medical personnel, lack of respirators for all needy patients, inadequate isolation wards to limit spread of the disease, and too few hospital beds and other equipment for the numbers afflicted by the disease) and the worry that treatment will be delayed enough to clearly affect the death rates (e.g., vaccines may be unavailable in the early phase of a pandemic, with concurrent shortages of effective antiviral drugs in early weeks and months of the outbreak).

Despite the fact that an illness suggestive of influenza has existed for centuries, it was not until the 1930s that medical researchers, such as Richard Shope and Christopher H. Andrewes, were able to identify its viral cause. In spite of considerable medical advancements since that time, influenza continues to affect thousands of humans annually, and men, women, and children still die of flu-related complications each year. A curative treatment is not yet available, and prevention with annual vaccination remains based, to a large extent, on an educated guess. Perhaps most concerning of all is the fact that the virus has been responsible for some of the most devastating pandemics in history and is liable to cause another such event in the near future.

As a virus, influenza is simple with regard to its structure but entirely successful in achieving its goal: replication. Consisting of an inner genome, surrounded by an envelope covered in glycoprotein spikes, the influenza virus is not considered to be a living organism. However, it can easily infect a host, use the victim's own cell machinery to synthesize its proteins, and, with impressive rapidity, make new viral particles. In triggering the immune system and subsequently making its host ill, the new virions are expelled in air droplets with a cough or a sneeze. Usually, the new influenza viruses find other unsuspecting hosts to infect, and the process begins once again.

It is actually the simplicity of the influenza virus that allows its perpetual existence. The viral genome, which encodes for only eight proteins, is composed of an RNA backbone, held together with ribose sugars and phosphates. Lacking a proofreader, RNA viruses are subject to considerable mutation. In the case of influenza, the mutations are enough to cause antigenic drift, a seasonal variation in the HA and NA glycoprotein spikes projecting from the surface of the viral particles. This not only limits the ability to accurately determine what viral strains will predominate each season but also minimizes the chance that the human antibodies produced during previous infection will allow full protection against invasion of the virus in the future. Thus, humans (and other animals) are subject to annual, seasonal attacks of influenza and have suffered from disease outbreaks at least since the time of Hippocrates.

Even more worrisome, however, is the ability of influenza to undergo antigenic shift, a reassortment of viral components from both human and avian sources, allowing production of an entirely new strain of influenza that might have the unrecognizable HA or NA components from the bird genome with the transmission tendencies of the human virus. Thus, a novel influenza strain can spread unchecked, with absolutely no historical immunity to stand in its way. It is this phenomenon that likely led to most of the previous pandemics of the 20th century. The exception to this is the 1918 pandemic, which may have been caused by a purely avian strain of influenza that adapted to humans. Amazingly, medical researchers have been able to evacuate, isolate, and identify the influenza strain of 1918 from preserved autopsy specimens and from tissue obtained from victims buried in Alaska's permafrost. Now known as H1N1, the strain has been shown to have considerable lethality because of various factors such as enhanced replication capacity, high affinity for human respiratory epithelial cells, and mediation of the human immune response.

In most seasonal outbreaks of influenza, the great majority of cases tend to be uncomplicated. Occasionally, more severe manifestations of primary viral pneumonia or secondary bacterial pneumonia occur. More rarely still, extra-pulmonary manifestations are identified. Most health care providers are able to identify patients with influenza by conducting a health history and physical examination. In addition, laboratory testing with rapid antigen tests, serology, or viral culture can confirm the suspected diagnosis of influenza.

Once identified, patients with influenza can be offered supportive care, or, possibly, antiviral treatment (if symptoms have been present less than 48 hours at the time of diagnosis). Prevention of influenza is accomplished with both selective use of antiviral medications and vigilant seasonal immunization.

Currently, much attention is focused on the novel subtypes of influenza A that have more recently been identified, particularly H5N1. This avian influenza strain, initially identified in a human outbreak in Hong Kong in 1997, remains in circulation today. Although it has not yet shown strong human-to-human transmission, it continues to mutate, to cause isolated outbreaks, and to maintain an impressive lethality for its victims. It is just such an influenza strain that causes worry for a future, potentially devastating pandemic. If mutations or reassortment of H5N1 allow more ready spread between human hosts, an outbreak could rapidly spread across the globe among the current population without any hope of an antibody response. It is not difficult to imagine the consequences: high attack rates, severe morbidity and mortality, overwhelmed medical services, shortages of health care providers, political nightmares, and disruption of already fragile economies. Thus, aggressive monitoring of avian influenza strains continues through the efforts of the WHO, along with more than 50 countries and various international partners. Pandemic preparation is well underway, as are ongoing vaccine research and production. With such preemptive surveillance and proactive pandemic preparation, it is hoped that an event reminiscent of the 1918 outbreak can be averted or at least minimized.

The biography of influenza is rich with historical documentation, scientific discoveries, heroic adventures, unfortunate fatalities, and untiring research. Despite this attempt to convey its story in full, it is not likely to end here. Influenza's biography will continue to evolve along with humankind, and the manner in which the virus and humans will exist together remains to be seen.

Roni K. Devlin
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INHALANTS

Inhalants are substances that have a chemical or volatile nature, leading to intoxication when inhaled into the lungs. These are readily available, and among the most common and insidious substances that we know to be abused. There are several general types of substances used as inhalants, whose chemical vapors can be inhaled for psychoactive (or mind-altering) effects. These include the categories of volatile substances—liquid solvents that vaporize at room temperature; cleaning fluids—industrial or household products; fuels—including propane and gasoline; aerosols—sprays containing propellants and solvents; gases—found in household or commercial products; nitrites—a special class of inhalants abused primarily as sexual enhancement; and medical anesthetics.

People often do not think of these kinds of products as drugs—these common products have other uses and were never intended to be misused in this way. According to a recent 2009 study, these everyday substances may include such ordinary household products as gasoline, various glues, paint thinner, nail polish, nail polish remover, and spray paint. Other products misused include rubber cement, airplane glue, aerosol whipping cream and hairspray, and correction fluid. This kind of substance use and abuse is a worldwide problem, since the substances are so readily available and relatively inexpensive. In 2008 some 2 million Americans, age 12 and older, had abused inhalants according to the National Institute on Drug Abuse (NIDA). Those statistics were part of the Substance Abuse and Mental Health Services Administration (SAMHSA) National Survey on Drug Use and Health.

A minority of substances used as inhalants have medicinal purposes, such as nitrous oxide (a dental anesthetic) or amyl nitrite (which expands blood vessels, resulting in lowering of blood pressure). However, the majority of common substances mentioned above have no medicinal purpose. The abuse of these household products can be viewed as “recreational.”

As mentioned in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, text revision (DSM–IV–TR; American Psychiatric Association, 2000), inhalant abuse is defined using the same listing of criteria identified for all other substance use disorders. In other words, abuse has one or more maladaptive patterns of use, resulting in clinically significant impairment or distress. This includes (1) recurrent failure to fulfill major role obligations; (2) recurrent use in physically hazardous situations; (3) recurrent substance-related legal problems; and (4) continued use despite persistent or recurrent social or interpersonal problems due to use. One marked exception is that a characteristic withdrawal symptom is not included in the DSM–IV–TR abuse criteria.

Inhalants are not regulated according to the Controlled Substances Act of 1970 (CSA), which serves as the foundation for the U.S. government's legal battle against drugs of abuse. Moreover, patterns of inhalant abuse are difficult to track, since there is lack of agreement of a national classification of inhalants. However, recent studies and trends in abuse and addiction have caused many state legislatures to place restrictions on the sale of many of these everyday household products to minors. As of 2000, according to the National Conference of State Legislatures, 38 states had “adopted laws preventing the sale, use, and/or distribution to minors of various products commonly abused as inhalants.” In addition, many states have fines, incarceration, or mandatory treatment in place for those selling, distributing, using, or possessing inhalants.

Inhalant intoxication and abuse comes in different formats. In certain cases, the abuser inhales vapors directly from containers or bottles originally packaged by the manufacturer (called “sniffing” or “snorting”). Other abusers pour a small portion into a plastic bag and inhale a concentrated amount (called “bagging”). Still others use rags or bandannas soaked in fluids and held over the mouth (called “huffing”). Abusers can be called “glueys” or “huffers.” Among the street names or slang for what can be “huffed” are glue, air gas, sniff, huff, boppers or poppers, discorama, hardware, snotballs, and laughing gas.

Short-term effects related to inhalant abuse include but are not limited to:

 

•  Loss of inhibitions;

•  Drowsiness;

•  Initial feelings of well-being and relaxation;

•  Flulike symptoms;

•  Reckless behavior;

•  Blurred vision;

•  Unpleasant breath;

•  Nosebleeds and sores around the mouth and nose.

Short-term effects of inhalants are felt immediately, since the chemical vapor enters the bloodstream directly from the lungs. Inhalants are depressants, so they slow down brain function and the activity of the central nervous system. This affects physical, mental, and emotional activity and responses. Common chemicals contained in these substances are fat-soluble, so the chemicals remain stored in the lungs, brain, heart, liver, and stomach lining for an extended period of time. This means that abuse often has long-term and lasting consequences. For example, the hippocampus—a region of the brain controlling memory—can be and often is affected by inhalant abuse. Abusers may lose the ability to learn new things, or even have a difficult time carrying on simple conversations. These short-term difficulties can be permanent.

Inhalants provide a sudden “high,” but can also lead to sudden oxygen deficiency, or hypoxia. This may lead to brain damage or even death. Inhalation of aerosol items can be especially dangerous: these devices can generate very high concentrations of inhaled chemicals. Any use of any type of inhalant can also cause Sudden Sniffing Death Syndrome, or SSDS. Even a single session of inhalant use can induce the potential of dying from SSDS. This condition involves serious cardiac arrhythmia, which happens during or immediately following repeated inhalation. Repeated and high concentrations of inhalants also can cause death from suffocation, since the user may lose consciousness and stop breathing.

One special use of inhalants is seen as a “party drug,” common to the nightclub scene. Amyl nitrite is typical of this sort of inhalant, and is made available in ampules (“poppers”). These are held to the nostrils for quick inhalation, specifically to enhance sexual arousal or stimulation. This type of drug—nitrites—are chemicals that cause vasodilation, and so have some legitimate health use, and are still used in certain medical procedures today. However, some variations of these nitrites have been banned from prescription use since the 1990s. They remain popular—in an illegal or nonprescribed form—among a certain segment of teens and young adults. The potential of SSDS remains with this form of inhalants, as well.

Heavy or frequent inhalant abuse often causes serious physical and psychological health problems. As described by the New Zealand Drug Foundation (“Inhalants and Solvents”), long-term effects may include but are not limited to:

 

•  Weight loss;

•  Muscle spasms or tremors;

•  Constant thirst;

•  Facial sores;

•  Memory loss;

•  Personality changes;

•  Irritability;

•  Seizures;

•  Constant irregular heartbeat;

•  Problems with breathing;

•  Brain and nerve damage;

•  Stupor or coma.

If the abuser continues to use, some of the above damage becomes irreversible. In fact, chronic inhalant abuse has come to be associated with neurological damage. Cognitive changes and abnormalities can be permanent, and can range from mild cognitive impairment to severe dementia.

Inhalants are one of the most easily obtained substances, so children and adolescents are among those most likely to abuse them. According to the NIDA, adolescents can abuse different products at different ages. For example, users ages 12–15 are likely to abuse glue, shoe polish, spray paints, gasoline, and lighter fluid. Inhalant abusers can be identified by such markers as organic solvent odors on their breath or clothes. In addition, concerned loved ones may possibly find spray paint canisters or solvent containers stashed nearby, along with the “huffing” materials such as stained rags or plastic bags.

Different classes of users (e.g., street children, school-aged children from certain geographic regions, or indigenous people-groups) are particularly prone to initial inhalant abuse. Young people involved with the juvenile system and those with exposure to the criminal justice system have been noted to be disproportionately affected by this kind of product abuse. Generally speaking, living in unhappy situations, with family-of-origin and/or school problems, poverty, child abuse and other forms of abusive behavior all are highly associated with inhalant abuse, according to a number of NIDA and other research studies (National Institute on Drug Abuse, “Inhalants”).

Nitrous oxide—one of the few medically relevant inhalants, commonly used for minor dental or outpatient procedures—has long been known to be abused widely among health professionals or their staff members. Similar to nitrous oxide are other anesthetics: ether, chloroform, and halothane. This is one kind of inhalant that is not as readily available to the general public, although if someone has connections or enough money, it can be obtained without a prescription by mail order, Internet, or fraudulent or illegal means.

There are specific laws on record in states across the country prohibiting the use or sale of inhalants, citing the particular chemical compounds that induce intoxication. For example, the state of Illinois has drug statutes that have been active since January 1997, stipulating that use of such chemicals (“in any manner changing, distorting or disturbing the auditory, visual or mental processes”) is legally deemed “an intoxicated condition.” These drug statutes are particularly stringent when it comes to the sale or delivery of such inhalants to young people under the age of 18.

If users do decide to suddenly stop inhalant use, withdrawal symptoms can appear. These often include anxiety, depression, loss of appetite, irritation, aggressive behavior, dizziness, nausea, and a high level of craving. These withdrawal symptoms sometimes resemble alcohol withdrawal. Inpatient drug and alcohol detoxification units have some familiarity with inhalants, more so than the typical hospital emergency department (ED). The point can be made that certain hospital EDs would have more understanding about inhalants, given their proximity to vulnerable subpopulations. However, the better option would be to provide an abuser who wanted to stop his use with knowledgeable medical and clinical help.

Elizabeth Jones
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INSOMNIA

Imagine this scenario. You go to the doctor complaining of a chronic throbbing pain in your temples and across your forehead. The doctor pauses a minute, then says, “You have a headache” and writes you a prescription for aspirin. The aspirin may alleviate the pain, but it does not address the underlying cause of the headache. Sleep medicine pioneer Dr. William Dement suggests that this headache scenario is similar to a diagnosis of insomnia. “Insomnia is simply some sort of difficulty sleeping” (Dement, 1999).

In fact, Dement (1999) asserts that insomnia is itself a symptom rather than a disorder. Kovacevic-Ristanovic and Kuzniar also define insomnia as “a complaint (symptom) related to all conditions that lead to a perception of inadequate, disturbed, insufficient or non-restorative sleep (despite an adequate opportunity to sleep), accompanied by daytime consequences of inadequate sleep” (Kovacevic-Ristanovic & Kuzniar, 2009).

In order to better understand insomnia, it is helpful to understand how the sleep process works. The sleep-wake cycle is regulated by what is commonly called the “biological clock.” More precise than a well-crafted Swiss timepiece, the human biological clock regulates our varying degrees of alertness and drowsiness with remarkable consistency. We remain awake and alert as a result of our biological clock through a process called clock-dependent alerting (Dement, 1999). While we remain awake, we accumulate something else critical to our knowledge of sleep—sleep debt (Dement, 1999). “Our understanding of both clock-dependent alerting and sleep debt had provided the pillars for a very simple and elegant model of what governs why we are awake during the day and sleep at night” (Dement, 1999).

In fact, clock-dependent alerting and the tendency to sleep resulting from accumulated sleep debt combine to form a homeostatic process that Dement (1999) called the opponent-process model. The level of stimulation required to stay awake is balanced against the need for sleep. These two processes interact dynamically throughout the day. “The main reason that we can sleep through the night is that we have accumulated sufficient sleep debt during the day so that the unopposed homeostatic sleep process is free to operate all night long” (Dement, 1999). Insomnia occurs when some biological, psychological, or environmental stimulus disrupts the interaction of this process. The operation of clock-dependent alerting becomes particularly salient in circadian rhythm–related sleep disorders.

Between 33 and 50 percent of the adult population report symptoms of insomnia, while 10–15 percent report symptoms that are distressing or result in impairment (Schutte-Rodin et al., 2008). Those more at risk are older, female, have some other medical or psychiatric problem, or have a job involving shift work (Schutte-Rodin et al., 2008). Those with medical or psychiatric problems appear to be at greatest risk, with those diagnosed with either chronic pain disorders or a psychiatric disorder “having insomnia rates as high as 50 to 75%” (Schutte-Rodin et al., 2008, p. 490).

Most simply, insomnia may be subdivided into transient and chronic (Dement, 1999). Transient insomnia is episodic and short-lived, lasting from a single night to a couple of weeks, while chronic insomnia can last weeks, months, or years. Schenck refers to multiple episodes of transient insomnia as “intermittent insomnia” (Schenck, 2007). Transient insomnia may occur for any number of situational reasons, including changes in routine that disrupt sleep rhythms such as shift work or jet lag, a sleeping environment not conducive to sleep, like a spouse or roommate who snores, or even worry about not sleeping (Schenck, 2007). Excitement or anticipation of a positive event can also disturb sleep.

According to the American Academy of Sleep Medicine (2005), there are 11 sleep disorders that may be categorized as insomnias, some of which will be considered. Many overlap and may be considered together. The first is called inadequate sleep hygiene. “The essential feature of inadequate sleep hygiene is an insomnia associated with daily living activities that are inconsistent with the maintenance of good quality sleep and full daytime alertness” (American Academy of Sleep Medicine, 2005). The activities may be subdivided into those activities that increase mental, physical, or emotional arousal too close to bedtime, and activities that inhibit consistent sleep scheduling, including excessive napping, irregular bedtimes and rising times, or using the bed for nonsleep-related activities, like reading, watching television, and so forth.

Adjustment insomnia, also known as acute insomnia, occurs when an identifiable stressor is significant enough to disrupt sleep. “Specific examples include changes or disputes in interpersonal relationships, occupational stress, personal losses, bereavement, diagnosis of a new medical condition, visiting or moving to a new location, or physical changes to the usual sleep environment” (American Academy of Sleep Medicine, 2005). Adjustment insomnia may also occur with positive stressors, like a work promotion or personal achievement. Once the external stressor is resolved, the insomnia is expected to resolve as well.

Psychophysiologic insomnia develops from the negative interaction between heightened physiological arousal and conditioned responses to the arousal that inhibits sleep. “Arousal may be physiological, cognitive, or emotional, and characterized by muscle tension, ‘racing thoughts,’ or heightened awareness of the environment” (Schutte-Rodin et al., 2008, p. 496). These distressing physiological symptoms become paired with learned associations to the environment that prevent sleep. Imagine the troubled sleeper who lays awake exhausted but unable to sleep. She stares at the alarm clock and dwells on the importance of getting to sleep. The sense of urgency heightens her physiological arousal, which inhibits sleep onset.

This sets up a vicious cycle wherein a baseline condition of heightened tension is exacerbated by worry about not sleeping. The result is similar to what made Pavlov's dogs salivate at the sound of a bell. The patient begins associating her insomnia with her sleeping environment—her bedroom, her nighttime routine, and so forth. Whereas once setting the alarm clock was a neutral stimulus, it becomes a conditioned stimulus that provokes a conditioned response of anxiety about not sleeping, which in turn heightens the person's state of physiological arousal and perpetuates the insomnia.

Idiopathic insomnia is a rare type of insomnia believed to begin at birth resulting from dysfunction in either the brain's arousal system or those systems associated with inducing or maintaining sleep. “One hallmark of idiopathic insomnia is the absence of any factors associated with the onset or persistence of the condition, including psychosocial stressors, other sleep and medical disorders, or medications” (American Academy of Sleep Medicine, 2005). The severity of the disorder determines the psychological health of the patient; patients with mild to moderate idiopathic insomnia exhibit normal psychological levels of functioning and appear to cope successfully when not overfocused on their sleep loss.

Sleep state misperception, otherwise known as paradoxical insomnia, involves the patient's perception of suffering from insomnia when objective measures of sleep reveal otherwise. In other words, they are getting good sleep but believe they are insomniacs. Objective sleep states can be measured in sleep disorder centers by recording brain waves during sleep, otherwise known as a polysomnograph. In one laboratory study, patients with sleep state misperception complained of insomnia but showed no objective sleep disturbance (Salin-Pascual et al., 1992). When compared with patients with objective insomnia and healthy controls, patients with sleep state misperception were not significantly different from controls on total time asleep, time before falling asleep, amount of wakefulness during sleep, and number of awakenings during sleep. By comparison, patients with objective insomnia were significantly different on all of those variables when compared with both the patients with sleep state misperception and healthy controls.

Insomnias due to other factors may be categorized as insomnia due to mental disorder, insomnia due to a drug or substance, and insomnia due to a medical condition. Sleep disturbances are characteristic of both major depressive disorder and bipolar disorder. Anxiety and stress-related mental disorders may also provoke insomnia. Drugs or substances can run the gamut from prescription medication, recreational drugs including alcohol and caffeine, food, or environmental toxins. Insomnia due to a medical condition should involve a cause-effect relationship where the medical condition causes insomnia, not where insomnia and the medical condition co-occur but are independent from one another (Schutte-Rodin et al., 2008).

In general, strategies for treating adjustment, pyschophysiologic, idiopathic, and paradoxical insomnias may be grouped into three categories: (1) sleep hygiene education; (2) cognitive-behavioral interventions; and (3) medication. Education for good sleep hygiene “includes setting a fixed hour for retiring each night, eliminating daytime naps, avoiding caffeine-containing beverages or anxiety-producing activities at night, and assuring that the bedroom is quiet, dark, and comfortable” (Kovacevic-Ristanovic & Kuzniar, 2009). There are a variety of cognitive-behavioral interventions that are successful in treating insomnia, including progressive relaxation training, controlling arousal-provoking stimuli, and two types of paradoxical intention: attempting to stay awake, and sleep state restriction, which involves a prescribed amount of hours the patient is permitted to sleep (Dement, 1999; Schutte-Rodin et al., 2008).

Medications typically used in treating insomnia include a short- to intermediateacting primary sedating medication like Ambien, sedating antidepressants, and, when the patient does not respond to either of those or a combination thereof, use of anti-epilepsy medications or atypical antipsychotics. Over-the-counter sleep aids and herbal supplements are not subject to appropriate clinical drug trials or regulation for purity by the Food and Drug Administration and many physicians discourage their use (Dement, 1999; Schutte-Rodin et al., 2008).

Breathing-related sleep disorders would also meet Dement's definition for insomnia, that which includes any difficulty sleeping. Of those, obstructive sleep apnea appears to be the most prevalent. Dement (1999) asserts that 40 percent of the population suffers from some form of sleep apnea, half of which are serious enough to warrant medical attention. During episodes of sleep apnea, the sleeper's throat collapses, blocking the airway and depriving the sleeper of oxygen, much like a pillow over the face. “At this breathless moment, the immediate future holds only two possibilities: death or waking up to breath” (Dement, 1999). As the sleeper suffocates, the brain becomes increasingly alarmed with the dramatic loss of oxygen and reacts; the sleeper struggles awake with a loud exhalation of breath that resembles a giant snore and is often accompanied by vocalizations.

These micro-awakenings can occur hundreds of times during the night. People suffering from obstructive sleep apnea are often loud snorers and complain of as many of the symptoms as others who suffer from insomnia, but additional symptoms include complaints of dry mouth, headache, and uncontrollable sleep attacks where the patient falls asleep in sedentary situations, while driving, and even while carrying on conversations (American Academy of Sleep Medicine, 2005). Severe cases can lead to significant impairment in social and occupational functioning. Obstructive sleep apnea may be successfully treated through the use of continuous positive air pressure, or CPAP, which occurs through the use of a machine that is calibrated to open the patient's airway sufficiently enough to permit normal respiration. There are a variety of models, but generally CPAP machines force air through the nasal passages with an apparatus that either fits over the face or is fitted against the nostrils.

Movement-related sleep disorders also cause difficulty sleeping. One of these, Restless Leg Syndrome (RLS), “is the third-most-commonly reported sleep disorder, and is one of the most common causes of severe insomnia” (Schenck, 2007). RLS is characterized by abnormal, uncomfortable sensations in the legs that compel the patient to move them in order alleviate the feelings. Patients often describe these sensations as “creeping,” “crawling,” or “tingling” (Schenck, 2007). These sensations occur prior to sleep or when the patient is relaxing. Additionally, they can occur during sleep, compelling the patient to wake long enough to alleviate the symptoms through movement. One patient described how her symptoms presented during the night: “Meanwhile, my patient husband lost sleep because I kicked him all throughout the night. He told me I spooned up against him and ‘jackhammered’ his back with both my knees—rapidly and repeatedly, often throughout the night” (Schenck, 2007). Treatment of RLS typically involves the use of medication.

Another source of insomnia comes from disruptions to the circadian rhythms that coordinate sleep and wakefulness. One such example is delayed sleep phase disorder. A patient suffering from delayed sleep phase disorder will be unable to fall asleep at the conventional or socially acceptable times, delaying her sleep by at least two hours (American Academy of Sleep Medicine, 2005). Similarly, her preferred wake-up time would be later in the morning than would be otherwise conventional. Those required to wake at the conventional time would begin their day with a significant sleep debt and exhibit excessive daytime sleepiness (Kovacevic-Ristanovic & Kuzniar, 2009). A similar such sleep disorder is advanced sleep phase disorder, which involves a disruption of the circadian rhythm wherein the patient becomes ready for sleep much earlier in the evening than is otherwise conventional and prefers to wake up much earlier in the morning than is otherwise conventional; complaints involve excessive late afternoon or early evening sleepiness and early morning insomnia (American Academy of Sleep Medicine, 2005). Both sleep disorders may respond successfully to phototherapy; bright light exposure during the early morning may alleviate delayed sleep phase disorder, while bright light exposure during the evening may alleviate advanced sleep phase disorder (Dement, 1999).

It would seem counterintuitive to think that something as simple and natural as sleep would be so elusive for some, but those who suffer from insomnia and the excessive daytime fatigue that accompanies it know only too well its grave consequences. It is one thing to fall asleep at the movies; it is altogether different to fall asleep while driving a car or operating machinery. Except in rare cases, insomnia is a treatable symptom and those who suffer from it may, with the correct diagnosis and treatment, regain the healthful effects of a good night's sleep.

Kevin J. Eames
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INSTITUTE OF MEDICINE (IOM)

The Institute of Medicine (IOM) represents the health care arm of the National Academies, which along with the IOM, refers to the National Academy of Sciences, National Academy of Engineering, and the National Research Council. Together these private, nonprofit organizations strive to provide the U.S. government with sound independent policy guidance regarding science, technology, and medicine.

The National Academy of Sciences was established by President Abraham Lincoln in 1863 to serve in an advisory capacity to the U.S. government. Over time scientific matters became more varied and complex, which meant the work of these three organizations ultimately became more important. The research council was chartered in 1916, and more recently the academy of engineering in 1964, and the IOM in 1970.

Election to membership in the academies is one of the highest honors a scientist or engineer can receive. IOM members are among the most distinguished leaders in the health care professions; the natural, social, and behavioral sciences; law; administration; engineering; and the humanities. They volunteer their time in service to the nation. Their collective knowledge and expertise aid in informing public opinion and the advancement of medicine.

To accomplish its mission of improving health, the IOM draws on these diverse specialists and a wide array of stakeholders to provide independent, objective counsel on health-related issues. They assist the public and private sectors in making educated health decisions.

Often the studies, and other activities, conducted by the IOM are done in response to congressional orders, but others begin as requests from federal agencies and independent organizations. All study reports and policy documents produced by the IOM are authored by a committee of experts and then undergo peer review by anonymous experts who did not participate in the development of the original research. The evidence-based findings, widely distributed and disseminated, have an impact on the best ways to ensure public wellness. This can directly and indirectly affect the health behaviors of the consumer health user and the general U.S. population.

In one study on tobacco control, the IOM cautioned that children of parents who smoke were nearly twice as likely to start smoking compared to children in households where the parents did not smoke; in another, IOM experts called for uniform certification of personal protective technologies to better shield employees from injury or danger in their workplace. On a broader scale, environmental disasters such as the 2010 Gulf of Mexico oil spill also involved the institute. A review of the health effects associated with the oil spill and setting research priorities for assessing those effects has become part of its agenda. Epilepsy, with more than 40 types, afflicts 1 in 100 adults and 1 in 20 children and has major consequences for all aspects of public health. It is another example of the medical diseases or conditions studied by the IOM for its impact on a population's health and quality of life.

The Institute of Medicine's work touches every American and his overall health. Its role will remain important as approaches to health care and medical science continue to evolve.

Dianne L. Needham
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IRRADIATION

As the distance our food travels from field to table increases, scientists and consumers are asking with more urgency how we can keep our food supply safe. The Centers for Disease Control and Prevention (CDC) estimate that every year, more than 76 million people become ill from something they have eaten, and of these, some 5,000 die from a variety of foodborne diseases (CDC, 2009). The government and nuclear industry suggest food can be treated with irradiation to improve its safety. However, this decades-old idea still raises strong emotions, and—as with any controversial issue—there are two sides to the argument with two vastly different opinions on what it means for our health.

What Is Irradiation? Food irradiation is a way to preserve food and extend its shelf life by exposing that food, either prepackaged or in bulk, to very high-energy, invisible light waves or radiation. Supporters compare the irradiation of food to the pasteurization of milk, using the phrase “cold pasteurization” to describe the process. Like pasteurization, irradiation kills a number of harmful bacteria, but not all, which means foods can be reinfected if not handled properly. Critics of irradiation argue that it is nothing like pasteurization. They challenge the food industry to instead reduce harmful bacteria by cleaning up the process of food handling itself. Critics fear that irradiation may do more harm than good to the very people it is designed to protect.

There are three basic types of energy used for irradiation: X-rays, electron beams, and gamma rays. The majority of irradiated meat is processed using electron beam or gamma ray technology. Gamma rays are produced by cobalt-60 or cesium-137—radioactive substances, called radioisotopes, that continuously emit dangerous rays when not submerged in water. A cobalt-based irradiator consists of a rack of radioactive rods, and requires a substantial amount of space to house the 15-foot-deep pool of water needed to absorb and neutralize the gamma rays when the rods are not in use.

[image: images]

A microbiologist with the U.S. Department of Agriculture vacuum-seals hot dogs in prep-aration for irradiation. Food irradiation is a safety technology that uses ionizing radiation to kill disease-causing organisms in such foods as raw meat, raw poultry, and fresh pro-duce.

(U.S. Department of Agriculture)

Conveyor belts carry the food around the radioactive rack so the rays can penetrate all sides. The rays can penetrate food to a greater depth than electron beams, so irradiation treatment times vary: fresh strawberries might take 5 minutes, whereas frozen meat would need up to 20 minutes of treatment time (Goldstein & Goldstein, 2002). Like cobalt-60 irradiators, cesium-137 irradiators are stored in pools of water when not in use. They use fuel from decommissioned nuclear weapons and other radioactive waste. Cesium is water-soluble, making it very dangerous in the event of an accident, and it remains radioactive for hundreds of years, making it expensive to store.

Electron beam, or e-beam, irradiators lack penetrating power, but they do deliver faster and higher doses of radiation than gamma ray irradiators. They can only penetrate up to four inches, making them suitable for flat products such as hamburger patties. Food packaged in cartons is usually too thick to be processed with this method. The electron beams are not from radioactive sources, so they do not create radioactive waste; however, they do generate ionizing changes in foods. Ionizing radiation works by damaging the DNA of disease-causing bacteria such as Salmonella and E. coli; it either kills the microorganisms or genetically alters them so they can't reproduce. Whereas higher doses damage molecules in the food, lower doses damage only microorganisms and insects. Another positive aspect of e-beams is that the energy produced can be adjusted or turned off, making them safer for the environment and for workers.

The development of X-ray technology for irradiation is a blend of the other two techniques. X-rays penetrate like gamma rays, but are nonradioactive like electron beams. Produced by machines more powerful than those used in hospitals or dental offices, X-rays used in food irradiation penetrate well but have a slower processing speed. This means that larger volumes can be irradiated with X-ray systems, but that the process takes longer to accomplish.

Whichever method is used, food is irradiated at one of three dose levels—a dose being the amount of radiation absorbed by the food. The dose is based on the intensity of the radiation used and on the length of time it is applied. In the early days of the technology, doses were measured in rads—short for “radiation absorbed dose.” However, the U.S. Food and Drug Administration (FDA) later switched from the rad to the gray (Gy), which is equal to 100 rads. A kilogray (kGy) is equal to 1,000 Gy. For example, to kill Salmonella bacteria, chicken receives from 1 to 10 kGy while a single chest X-ray gives a dose of only half a milliGray—many million times less radiation than is delivered to the chicken (FDA, Federal Register 51, 1986).

Over the years, the FDA has approved irradiation treatment for various types of food at low, medium, or high dose levels. Fresh bagged and loose iceberg lettuce and spinach was approved for ionized radiation in August 2008 after it had earlier been approved to kill bugs at lower doses in 2006. A low dose is up to 1 kGy, and is applied to control insects in grains, stop potatoes from sprouting, control trichinae in pork, and delay decay in fruits and vegetables. Medium doses, from 1 to 10 kGy, are used to neutralize Salmonella, E. coli, Campylobacter, and Shigella in meat, poultry, and fish, as well as to delay the growth of mold on strawberries and other fruits.

The highest doses, above 10 kGy, can kill microorganisms and insects in spices, and commercially sterilize foods to the same degree as canning. These highest doses are used for special hospital diets given to immune-compromised patients. Hospitals and other medical facilities routinely use radiation to sterilize equipment. This began in the mid-1960s, when a division of Johnson & Johnson sterilized sutures using radiation. Today, the United States has more than 40 licensed irradiation facilities, and most are used to sterilize medical and pharmaceutical supplies as well as other consumer products such as bandages, baby-bottle nipples, and cosmetic raw materials.

It is important to note that irradiation does not kill viruses, the bacteria that cause botulism, or the prions thought to cause mad cow disease (also known as bovine spongiform encephalopathy). It also does not eliminate the possibility of cross-contamination, especially of meat. Irradiated meat can still become contaminated if handled improperly, so consumers need to follow the same cooking and handling methods as with regular meat. For this reason, opponents question the benefit of food irradiation. They argue that no real need exists if people follow traditional food safety rules, and especially if the food industry significantly improves how food is handled during processing.

Early Radiation French physicist Antoine-Henri Becquerel was the first scientist to harness radiant energy or radiation. For his part in the discovery of the radioactivity of uranium salts, Becquerel shared the 1903 Nobel Prize in physics with Marie and Pierre Curie. Marie Curie was Becquerel's graduate student at the time, and was involved in an intensive study of radiation for her doctoral thesis. Curie was the first woman to win the Nobel Prize, and one of the few scientists to win it twice.

It was American biologist Samuel Prescott who linked radiation with food safety in 1904. A professor of biology at the Massachusetts Institute of Technology (MIT), Prescott initiated studies on the effect of gamma rays from radium on bacteria, and demonstrated that the rays could kill bacteria in food. However, the lack of suitable radiation sources and their high cost hindered his research. That same year, he founded the Boston Biochemical Laboratory so he could continue his work on the problems of bacteria in preserved food.

It was 50 years later that commercial irradiation of food finally kicked into high gear. On December 8, 1953, President Dwight Eisenhower stood before the United Nations General Assembly and gave his “Atoms for Peace” address. The Atoms for Peace program, spearheaded by the U.S. Atomic Energy Commission, aimed to use atomic energy for peaceful purposes. Eisenhower also formed the National Food Irradiation Program, which launched research projects on food irradiation sponsored by both the Atomic Energy Commission and the U.S. Army. The army then conducted a series of experiments with fruits, vegetables, dairy products, fish, and meats, with an eye toward providing sterile foods that it could substitute for canned or frozen meals for soldiers, particularly in combat situations.

The nuclear age brought with it large sources of radiation materials, but consumers were afraid of anything suggesting nuclear exposure after seeing the effects of the explosions at Hiroshima and Nagasaki. Americans also connected the concept of radiation with nuclear power plants and medical X-rays, both caution-filled technologies that constantly guard against unnecessary exposure. To this day, discussion of food irradiation elicits a very emotional response from opponents of the technology, based on these same fears.

When U.S. consumers reacted negatively to the early introduction of gamma irradiation for treating food, American lawmakers decided to maintain tight control of the developing technology—especially because, up to that point, it had been completely funded by the government. In crafting the 1958 Food, Drug, and Cosmetic Act, Congress defined food irradiation as an additive rather than a process. This decision was intended to guarantee continued oversight and testing by the Food and Drug Administration (FDA) as manufacturers became involved in irradiation and rolled out new products.

Defining irradiated foods as additives also ensured that those foods and their packaging would need FDA approval. Moreover, if animal products were involved, approval from the U.S. Department of Agriculture (USDA) was necessary as well. FDA regulations still require manufacturers seeking approval for irradiation products to file a food additive petition with either agency after gathering data to demonstrate safety. USDA regulations also mandate that workers be trained in the safe operation of irradiation equipment. Manufacturers who choose to irradiate meat or meat products need to comply with USDA Food Safety and Inspection Service (FSIS) and FDA requirements, as well as with regulations from the Nuclear Regulatory Commission, the Environmental Protection Agency, the Occupational Safety and Health Administration, the Department of Transportation, and state and local governments.

Even with oversight from so many government agencies, the question of safety testing remains a controversial issue and a battleground between supporters and opponents of irradiation technology. The 1958 act called on the government to set up safe conditions of use and parameters that irradiated food must meet. However, beginning in the 1960s, when the first petition for the treatment of food with radiation was submitted to the FDA, the agency failed to decide on test procedures to establish a reasonable certainty of no harm. Following decades of debate, the final statute did not come until April 1986, and did not prescribe what safety tests should be performed, instead leaving that determination to the “discretion of scientists” (Pauli & Takeguchi, 1986).

In 1963, the FDA approved irradiation of wheat, flour, and canned bacon using cobalt-60 gamma rays, largely on the basis of early research by the U.S. Army. Other products quickly followed, including wheat and wheat products irradiated to control insect infestation. A few weeks later, the FDA again approved irradiation of canned bacon, this time using electron beam radiation at 45 to 56 kGy. The following year, the FDA amended the regulation to include irradiation of white potatoes to inhibit sprout development using cobalt-60 at 50 to 100 Gy.

Labels And Packaging Other changes were made to the regulation, detailing radiation types and doses for a growing list of products, but it wasn't until 1965 that the USDA issued a regulation requiring the labeling of irradiated foods. This new regulation required that the phrase “Processed by ionizing radiation” appear on the labels. It was the first explicit government labeling requirement (Pauli & Takeguchi, 1986). The regulations were amended several times, with the final statement, effective on March 2, 1967, remaining in place until April 18, 1986 (Pauli & Takeguchi, 1986). The labeling regulations required various statements, including “Treated with ionizing radiation” on retail packages of low-dose-treated foods; “Treated with ionizing radiation—do not irradiate again” on wholesale packages of bulk shipments of low-dose-treated foods; and “Processed by ionizing radiation” on foods treated with high-dose gamma ray, electron beam, and X-ray radiation. Manufacturers were allowed to replace the term ionizing radiation with gamma-radiation, electron radiation, or X-radiation, as appropriate.

All foods must be completely packaged before being irradiated, so several petitions for packaging materials were submitted for approval to the FDA beginning in 1965. The regulations were amended several more times as the agency worked to establish clear rules in a rapidly developing technology. However, the FDA continued to wrestle in particular with the issue of how to test irradiated foods for safety.

Historically, the FDA has used feeding studies to determine the safety of a food additive. By the spring of 1967, there was growing concern that petitions for irradiated foods were not meeting the agency's safety standards and were failing to win approval. That year, the FDA's Bureau of Science conducted a seminar for government scientists and administrators to improve the quality of petitions in the hope of increasing the petition approval rate. The report issued from that seminar by the associate director of the Bureau of Science addressed key questions, including, “What is the significance of radiation-induced mutations in microorganisms?”; “What is a sound basis for extrapolation of data from one product to another, from one species to another, or from one level of exposure to another?”; and “What is the significance of the destruction of vitamins?” (FDA, Federal Register 33, 1968).

Those questions were not immediately answered due to the growing concern over the quality of safety data. The situation came to a head in 1968, when the FDA rejected a petition for radiation-sterilized ham that relied on many of the same reports submitted in the original, successful petition for radiation-sterilized bacon in 1963. In a move that received little media attention, the agency revoked the regulations for high-dose gamma ray, electron beam, and X-ray radiation processing of canned bacon in October 1968. The FDA reported noticeable problems in animal studies that raised doubts about the safety of irradiated bacon, listing “significant adverse effects on reproduction in animals fed irradiated bacon, increased death rates in rats and reduced red blood cell counts in dogs and rats.” The report added, “Indications were also present that animals on the irradiated diets may show a higher incidence in the development of cataracts and tumors than animals on control diets” (FDA, Federal Register 33, 1968).

However, even with these concerns about irradiated bacon, another decade passed before the FDA decided to revisit its policies on testing. In 1979, the agency established the Bureau of Foods Irradiated Food Committee (BFIFC) to make recommendations for establishing toxicological testing that would adequately assess the safety of irradiated foods. This time the first questions the committee tackled concerned what exactly should be tested, and what the difference was between an irradiated and a nonirradiated food. The committee focused on any products formed during the irradiation process and eventually concluded that 10 percent of the products of the process were substances not normally present in nonirradiated food. The BFIFC used the term unique radiolytic products (URPs) to describe these substances introduced into food by irradiation.

The committee suggested that URPs would be formed in minute amounts if products were treated at doses below 1 kGy. Based on this assumption, the BFIFC concluded that this small quantity of URPs would be diluted in a large amount of food. It therefore waived the requirement for animal feeding tests, holding that the tests would not provide any significant findings and would be a waste of time and taxpayer dollars. Additionally, the BFIFC recommended that foods comprising no more than 0.01 percent of the daily diet, and irradiated at 50 kGy or less, be considered safe for human consumption without toxicological testing (Pauli & Takeguchi, 1986).

When critics brought up the irradiated bacon study results, the agency responded that the numbers of animals examined in those studies was too small, and that the studies were of too poor a quality to have any statistical significance. The FDA agreed with the BFIFC conclusion, and ruled that adequate safety was demonstrated without the toxicological testing. The FDA adopted the BFIFC recommendations on March 27, 1981 (FDA, Federal Register 46, 1981). Later that year, the FDA's Bureau of Foods stepped in and gathered a second team of scientists, called the Irradiated Foods Task Group, to review all the available data and to put to rest any lingering safety concerns.

The goal of this task group was to compile and summarize any toxicology data available at the time, and to identify patterns and report any adverse findings. Its final report was in agreement with the BFIFC and the FDA that any toxicological testing of irradiated foods was too insensitive to accurately measure problems, given the low concentrations of URPs in irradiated foods. There was no discussion of potential problems associated with any cumulative effects. The task group determined that although toxicological data could be helpful in evaluating the safety of irradiated foods, it was not scientifically necessary. Instead, chemical formulas were created and used to predict the amounts of irradiated food a person might eat and what effect that food would have on overall human health.

At the same time, the FDA continued to approve irradiation requests. In 1983, approval was granted to use irradiation to kill insects and control microorganisms in a specific list of herbs, spices, and seasonings. In 1985, the FDA approved irradiation of pork to control trichinosis. In 1986, approval was given for irradiation to control insects and inhibit mold growth and ripening in a number of fruits, vegetables, and grains. In 1990, poultry was added to the list—although irradiation only reduces and does not eliminate all bacteria, so irradiated poultry still requires refrigeration. The FDA approved irradiation of red meat in 1997, with a dose of 4.5 kGy for uncooked, refrigerated meat and 7 kGy for frozen meat and meat products.

Although no comprehensive information exists on the total amount of food currently irradiated in the United States, industry experts estimate the amount of food being irradiated has remained steady since 2000 when ground beef and imported fruits were included. Since 2000, poultry is no longer being irradiated according to a February 2010 report released by the Government Accountability Office (GAO), which stated the amount of irradiated ground beef in the United States has also declined (GAO, 2010).

The same GAO report described the increased use of irradiation for fruits and spices in the United States, although no exact figures were available since the spice industry does not track information on the exact quantity of spices currently being irradiated. According to the GAO some 88 million pounds of spices were irradiated in 2008. At the same time many spice processors have stopped using ethylene oxide, a gas identified by the Environmental Protection Agency (EPA) as a probable human carcinogen, to alternative treatments. From 2007 through April 2009, some 9.5 million pounds of imported fruit were irradiated according to Animal and Plant Health Inspection Service (APHIS) officials. The fruit included guavas from Mexico and mangoes from India. In addition some 7 to 8 million pounds of purple sweet potatoes and other fruits grown in Hawaii were irradiated to eliminate pests.

Opponents Despite widespread support of irradiation from government, industry officials, and scientists, critics call food irradiation an untested experiment on American consumers. They argue that there is a lack of testing and an attempt by the government to disregard any tests showing adverse effects.

One of the most vocal opponents of food irradiation is the watchdog organization Public Citizen. This group was founded by consumer advocate Ralph Nader, and has been in operation since 1971. Public Citizen has charged the FDA with ignoring studies indicating that food irradiation may be dangerous, especially in light of the test results that caused the agency to revoke approval of irradiated canned bacon. The organization's chief fear concerns the unknown effects of eating irradiated food over time. It argues that irradiation creates toxic substances in the food. For example, critics point to a 1986 FDA statement identifying detectable quantities of hydrogen peroxide, organic peroxides, and hydroperoxides formed during irradiation of foods. These peroxides are the result of free radical chemical exchanges between oxygen and the radiolytic products from the carbohydrates, fats, oils, and water in food. The FDA considered the potential carcinogenicity of hydrogen peroxide created during irradiation, and concluded that there was no specific evidence that it would damage healthy cells before it was neutralized by natural enzymes or antioxidants in the food.

Public Citizen and other opponents also note that Clostridium botulinum spores may survive irradiation and produce botulinum toxin in food. Consumers would not notice the toxins, because irradiation prevents typical signs of spoilage. The FDA identified this as a legitimate concern in its April 1986 rules. The agency found that irradiation below 1 kGy will destroy only a few spoilage bacteria, and will not change the essential spoilage patterns of the food. In other words, the food will continue to rot even after it is irradiated, and that decay should alert consumers to the potential for other toxins.

Public Citizen and others have additionally suggested that irradiation may create potentially harmful radiation-resistant bacteria or viral mutants. Although the FDA admitted that mutants are produced during the irradiation of food, it labeled them “essentially the same as those that occur naturally” (FDA, Federal Register 51, 1986). Government scientists acknowledged that radiation may increase the frequency of mutations, and the FDA reported that this effect on the rate at which mutations occur is the only meaningful impact of irradiation on mutations. However, the FDA ruled that this was not a significant problem.

Other opponents of irradiation have claimed that the FDA has not addressed the destruction of vitamins and other important nutrients during radiation treatments. The Organic Consumers Association (OCA), a nonprofit public interest group, was formed in 1998 as part of a backlash against proposed changes to USDA organic food regulations. In addition to calling for a global moratorium on genetically modified foods, the association has been a vocal critic of irradiation. The OCA estimates that irradiated foods can lose up to 80 percent of important vitamins, including vitamins A, C, E, and B. It claims that different foods lose different vitamins, and that the loss increases with the radiation dose and with the storage time of each food.

Another strong anti-irradiation advocate is Food and Water Watch, a national environmental organization based in Vermont. This group suggests that the government is approaching the issue of foodborne illness from the wrong direction. It advocates an immediate cleanup in the current system of food production, especially in slaughterhouse facilities, factory farms, and large-scale vegetable and fruit production sites.

Food and Water Watch warns that the cost of irradiating the U.S. food supply would dramatically raise food prices for consumers. It estimates that in order to irradiate the 8 billion pounds of hamburger Americans eat every year, the industry would have to build “80 multi-million dollar irradiation facilities” (Food and Water Watch, “Irradiation”). When the costs of transportation and handling are added, Food and Water Watch calculates that consumers would see a jump of up to one dollar per pound in the price of ground beef, in contrast with the USDA estimate that the price per pound would increase by only a few cents.

Supporters The International Food Information Council (IFIC) is a key player on the other side of the debate over irradiated food. The IFIC was created to communicate science-based information on food safety and nutrition to government officials, educators, journalists, nutrition and health professionals, and others who work with consumers. The council is financed thanks to a number of companies in the food, beverage, and agricultural industries.

The International Irradiation Association (IIA) is another group focused on supporting the growth of food irradiation. The IIA was developed in 2003 to improve communication between irradiation industry members and special interest groups. Members include companies with an interest in every aspect of radiation technology, among them Johnson & Johnson, E-Beam Services, and China Biotech Corporation.

The American Dietetic Association boasts more than 68,000 members and is also among the country's strongest supporters of food irradiation. As an advocate organization for the public on food and nutrition issues, the ADA strongly encourages its members to support the availability of irradiated foods, and has worked to make educational resources available to consumers on local, national, and international levels.

International Issues Worldwide, about 50 countries have approved some 60 products to be irradiated. In May 2010 Indonesian officials with the National Nuclear Energy Agency announced their intention to consider the use of irradiation technology. Officials with the agency explained that testing of irradiated products began following the earthquake in Padang, West Sumatra, in 2009 when food was needed for the victims. The country has two irradiator facilities.

The United States, South Africa, the Netherlands, Thailand, and France are among the leaders in adopting irradiation technology (Amin, 2006). Whereas food irradiation has been used for decades in the United States, the technology has been slow to find support in many parts of Europe, especially the United Kingdom. The British Food Standards Agency (FSA) was set up as an independent government department in 2000 to protect the public's health and consumer interests in relation to food. In 2007, it recommended no changes to its current permitted uses of irradiated food.

There are seven categories of irradiated food permitted in the United Kingdom, including fruit, vegetables, cereals, bulbs and tubers, spices and condiments, fish and shellfish, and poultry. As of 2009 the FSA website reported only one license for the irradiation of herbs and spices had been granted. All items must be labeled “irradiated” or “treated with ionizing radiation.” Imported irradiated food is only allowed in the United Kingdom if it was treated in an authorized plant and accompanied by full documentation relating to that treatment.

From the beginning, European governments showed little interest in financing the research needed to advance radiation technology in their countries. In an early effort to move development forward the International Atomic Energy Association (IAEA) established a Joint Expert Committee on Food Irradiation (JECFI) that joined with the United Nations Food and Agriculture Organization (FAO) as well as the World Health Organization (WHO). Beginning in 1964, this alphabet soup of organizations—the IAEA, FAO, and WHO—held a series of meetings to assess the quality and safety of irradiated foods. From those meetings came a series of reports, which concluded that all irradiated foods were safe to eat.

In 1997, the Joint FAO/IAEA/WHO Study Group on High Dose Irradiation released its final report, which stated, “food irradiated to any dose appropriate to achieve the intended technological objective is both safe to consume and nutritionally adequate.” It added that “no upper dose limit need be imposed, and…irradiated foods are deemed wholesome throughout the technologically useful dose range from below 10 kGy to envisioned doses above 10 kGy” (WHO, 1997). The study group's overall objective was to standardize the EU member states’ national laws on irradiation, and each member state was directed to implement legislation laid down in the group's directives. But doubts continued, and so did the debate.

The United Kingdom took labeling regulations a step further in 2000, removing an exemption that allowed small amounts of irradiated foods in compound ingredients to remain unlabeled. The change means that any foods containing irradiated ingredients must now be labeled as such. Concerns were later heightened in Europe when research raised questions about substances known as 2-alkylcyclobutanones (ACBs)—byproducts created when fat in foods such as ground beef is irradiated. A 2003 study by Germany's Federal Research Centre for Nutrition suggested that 2-ABCs may promote colon cancer. This prompted the European Commission (EC) to place a moratorium on many irradiated foods. However, the EC will allow the approval of other irradiated foods in the future if all EU countries reach a consensus on which foods to allow. In the United States, the FDA had already approved the use of irradiation for a variety of foods, including meat, poultry, and eggs, before the German study was published in Nutrition and Cancer in December 2002 (Raul, 2002). Although the German researchers warned against using the study results to discredit irradiation of meat, they also called for more scrutiny of 2-ACBs.

In direct contrast to the UK regulation, the United States requires labels on all irradiated foods except compound food products with irradiated ingredients. For example, potato soup made with irradiated potatoes, onions, and spices does not need to be labeled as irradiated, because the ingredients are not irradiated after they are combined. However, if irradiated potatoes are sold separately after they are irradiated, they must be labeled and carry the irradiation symbol. This parallels the differences in labeling requirements for genetically modified organisms (GMOs) in the United States and Europe. In Europe, foods containing any GMOs require labels, whereas in America, combined foods that use GMOs are not labeled. Americans who wish to avoid irradiated foods or genetically modified foods should select organically processed foods.

That may change, however, in light of a 2007 FDA proposal to modify the way irradiated food is labeled. The measure would allow manufacturers to petition the agency to forego a label entirely if the irradiation makes no material changes to the nutritional or functional properties of the food, or to use other terms for irradiation, such as cold pasteurization. The FDA continues to review the proposal with no stated timetable for a final decision.

The Future Of Irradiation According to supporters of food irradiation technology, the most important reason to continue development is to make the nation's food supply safe. Other factors that support development include improved living standards for people around the world, and an end to food shortages for a growing world population. Critics of irradiation argue that consumers, already facing rising food prices, would feel a bigger financial pinch if additional, expensive irradiation facilities were constructed.

Overall, both sides do agree that food irradiation supports the global trend of centralized mass production and distribution of foods worldwide—a trend that raises the price tag for individual consumers as oil prices climb and global warming increases. Prolonged shelf life means foods can be transported over greater distances. This brings food to isolated or impoverished areas, but also increases fuel consumption and pollution. The use of irradiation is largely unacceptable to European consumers. Americans, on the other hand, have shown some reluctance to purchase irradiated food when it is labeled as such, but otherwise have adopted a “don't ask, don't tell” attitude. Are irradiated foods safe to eat or a dangerous experiment using American consumers? After more than 50 years, it still depends on whom you ask.
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KAVA

Rising health care costs in the United States and side effects of certain prescription drugs have created a growing interest in alternative medicines. But how can American consumers be certain which herbal supplements really work? That depends on whose research you believe. The use of kava to treat anxiety is a perfect example of a supplement some believe is effective while others see it as a serious health risk.

What is kava? Kava comes from a tall shrub that grows in the islands of the Pacific Ocean. Its scientific name is Piper methysticum, and common names include kava, kava kava, awa, and kava pepper. The root and underground stem are used to prepare everything from drinks, capsules, or extracts to tablets and topical solutions. It is primarily used to treat anxiety, insomnia, and menopausal symptoms but has also been used for toothache, urinary tract infections, colds, canker sores, menstrual cramps, and seizures.

Even though the U.S. Food and Drug Administration (FDA) does not approve of its use, the FDA does not have the authority to inspect or regulate supplements or natural remedies like it does prescription drugs. The FDA issued a warning in 2002, telling consumers that kava supplements had been linked to a risk of severe liver damage. Studies on kava funded by the National Center for Complementary and Alternative Medicine were suspended at that time.

Despite the U.S. warning and bans by other countries including Germany and the United Kingdom, kava remains a popular supplement in the United States. The bans were prompted by the deaths of patients in Europe who had used kava. The debate over kava pills prompted the World Health Organization to launch its own study, and its findings, released in 2007, raised questions about the use of stems and leaves of the plants rather than the traditional use of the roots and questioned if this could have been a factor in the problems experienced by the European patients. Additionally, the WHO report called for quality control and a change in the manufacturing process. The ban on the sale of pills was finally lifted in October 2008 and the international trade in kava has resumed.

The term kava is used for both the plant and the beverage made from the root. The word refers to the bitter taste of the beverage, which has been both a social and ceremonial drink in the South Pacific for generations. The root of the plant is pounded or chewed and water added to produce a drink in countries from Fiji, several Polynesian areas, Tonga to many other Pacific Island countries. The soothing, relaxing qualities of the drink first attracted pharmaceutical manufacturers in the 1980s when the market for herbal alternatives was growing at a rapid pace. Kava's popularity grew alongside St. John's Wort, gingko, and ephedra. Kava ranked ninth in U.S. retail sales in 2000.

The FDA issued its warning after reports from Europe showed kava might cause damage to the liver, including hepatitis, cirrhosis, or liver failure. Reports also surfaced in the United States of kava-related liver damage, including the case of a healthy woman who required a liver transplant. Then in 2004 when the FDA banned ephedra, Consumers Union named a “Dirty Dozen” of what it considered dangerous supplements still on the market. Kava was on that list along with aristolochic acid, which is believed to be a potent carcinogen linked to kidney failure.

The dietary supplement industry responded to the warnings and bans on kava by hiring a professional toxicologist to evaluate the potential for liver damage from kava consumption. Its report cautioned that kava should not be taken with prescription drugs associated with liver damage, by those with preexisting liver disease or compromised liver function, and should not be taken along with alcohol. However, the reported added that “there is no clear evidence that the liver damage reported in the U.S. and Europe was caused by the consumption of kava” (Cass, 2002).
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A man prepares kava drink from kava plant root, during a festival in Hawaii, October 7, 2006.

AP/Wide World Photos)

In fact, kava has a long tradition of safe use in the South Pacific, even at considerably higher doses than those suspected of causing problems in Europe. With its discovery by the pharmaceutical companies it has also become a major cash crop for many Pacific Island nations. Early side effects reported by frequent consumers of the beverage were nothing more serious than scaly skin and bloodshot eyes. The Pacific kava trade was hurt by the 2002 ban; however, since the restrictions were lifted in 2008 trade has resumed. Sales of kava are increasing, and new markets are opening including a handful of kava cafés that have opened in the United States. One café in St. Petersburg, Florida, is located across the street from the St. Petersburg High School and attracts a large number of student customers. In an interview with the St. Petersburg Times, the owners of the café were reassuring about potential problems for high school students who drink the kava. “Teenagers can drink kava, just like they drink coffee or tea,” according to Laurent Olivier, the café owner (Matus, 2009).

Still, critics of kava continue to voice concerns about it. The September 2010 edition of the popular consumer magazine, Consumer Reports, released an updated list of “Dirty Dozen” supplements including kava, aconite, bitter orange, chaparral, colloidal silver, coltsfoot, comfrey, country mallow, germanium, greater celandine, lobelia, and yohimbe. To create its list the magazine worked with the Natural Medicines Comprehensive Database, an independent research group to identify the ingredients most linked to serious adverse events by clinical research or case reports. Other factors influencing which ones made the final list included whether the ingredients were effective for their advertised uses and how available they were to consumers.

The report also identified supplements considered to be both safe and effective: calcium, cranberry, fish oil, glucosamine sulfate, lactase, lactobacillus, psyllium, pygenum, and vitamin D. In response to the CR report, the Natural Products Association (NPA) in Washington, DC, said the supplement industry has an enviable safety record and called the CR investigation far from a balanced or accurate representation of the supplement industry or the laws that regulate it. The debate continues and consumers considering kava or any supplements should talk to their primary care provider about any natural remedy. Both prescription drugs and natural supplements can change the way medicines work together. Vitamins and certain foods may also interact with different products and in some cases might cause harmful side effects.
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KELLOGG, JOHN HARVEY

By virtue of his name, physician John Harvey Kellogg is automatically equated with cornflakes and breakfast cereal. However, he was also an influential spokesman for vegetarianism, an early inventor of soy-based meat substitutes, the director of a health sanitarium, and a surgeon. Throughout his life he wrote extensively and lectured on the importance of a healthy diet, exercise, and natural remedies to treat illness. Kellogg, in his own way, changed America's eating habits and was an early visionary who saw the relationship between personal habits and physical well-being.

Early Days Kellogg was born on February 26, 1852, in a rural part of Livingston County, Michigan. He was the fourth of eight surviving children of John Preston Kellogg and his wife, Ann Janette Kellogg. He was a toddler when his family relocated to Battle Creek, Michigan, after his parents joined the newly formed Seventh-Day Adventist Church, which was head-quartered in Battle Creek. The Seventh-Day Adventist Church is the largest American religious denomination to endorse vegetarianism. In Battle Creek, the senior Kellogg joined others to found the Western Reform Institute, a church-affiliated health clinic that specialized in hydrotherapy and vegetarianism.
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John Kellogg spent his lifetime promoting healthy eating and exercise through his work as a doctor and as founder of a holistic sanitarium in Battle Creek, Michigan.

(Library of Congress)

After finishing his medical training John Kellogg eventually took over the institute and renamed it the Battle Creek Sanitarium. His nutritional theory was centered on a meatless diet along with sparing use of eggs, refined sugar, milk, or cheese and complete abstinence from alcohol, tea, coffee, tobacco, and chocolate. He called his health regimen “biological living,” and stressed that for good health individuals also needed regular exercise, fresh air and sunshine, good posture, sensible clothing, and plenty of water, as much as 8 to 10 glasses daily. He was also a strong believer in the value of a daily enema to keep the intestines clean and disease-free. Kellogg served as the director of the sanitarium, popularly known as “The San,” for more than 50 years.

At its peak of popularity the facility had 700 beds and was host to some of the country's most famous and powerful people. In all, more than 200,000 patients received treatment including John D. Rockefeller, J. C. Penney, Henry Ford, and Harvey Firestone. The facility employed more than 1,000 people including 20 fulltime doctors and 300 nurses and bath attendants (Davis, 2004). The building was six stories high with a lobby the size of a football field and indoor swimming pools. It was in every respect a luxury hotel and spa whose director, Kellogg, dressed in white from head to toe for what he described as health reasons.

In his efforts to invent healthy foods for his patients Kellogg worked with his brother Will on a slow-baked cereal biscuit they eventually called granola. They continued to try different recipes and also developed a method of roasting wheat and corn flakes that became a popular cereal. The Kelloggs experimented with nut butters for their patients with poor teeth, so they could enjoy the health benefits of nuts in their diet. Peanuts were the least expensive nut at the time and peanut butter quickly became a favorite at The San, and across the nation.

Business Or Health? However, John was not interested in business; he was interested in reforming American eating and health habits. His brother Will, on the other hand, was more of a businessman and wanted to keep pace with the fierce competition that had developed among cereal companies. An ex-patient of the sanitarium named C. W. Post had started his cereal company based on his own granola biscuits and a cereal-based drink he called Postum. In fact, the Kelloggs were not the first to market dry cereal. In 1893 Henry Perky of Colorado invented a machine that shredded wheat, which he sold commercially under the name Shredded Wheat.

Kellogg and his brother Will incorporated the Toasted Corn Flake Company in 1906 with John as majority stockholder. He shared stock with sanitarium doctors, but Will wanted more say in how things were run and he began to buy up stock until he owned a majority of shares. Will renamed the company, using the Kellogg name and setting off a battle between the brothers, filled with lawsuits and bad feelings that lasted most of their lives. For years John had stressed healthy living as a religious duty of all Seventh-Day Adventists and he had studied the writings of early health reformers including Sylvester Graham. At the same time Will, in an effort to improve the popularity of their cereal, added sugar to the recipe and used advertising to market products as convenient and delicious rather than healthy.

Both brothers had little schooling as boys due to their church's view of Christ's second coming. His parents believed church officials who named the date Christ would reappear. That prediction made school seem unnecessary to Kellogg's parents. The Seventh-Day Adventists evolved from an early religious sect known as the “Millerites,” who were well known for predicting the exact day of Christ's return. The newer group also focused on the second coming and believed the health of their community was the best way to prepare for Christ's return.

Medical Training Kellogg's entry into medical school was also directly tied to the interests of his church. In 1872 Kellogg had just entered a teacher training program at Michigan State Normal College. At the same time Adventist church leaders had grown increasingly critical and distrustful of conventional medicine. The church moved to develop its own professionally trained doctors who would share their religious views. It selected several promising young male Adventists, including Kellogg, to attend a medical training course in New Jersey. Kellogg now began to consider a career in medicine.

Kellogg enrolled in the Bellevue Hospital College in New York to pursue a degree in medicine. He had just completed his undergraduate work. When he graduated in 1875, Kellogg returned to Battle Creek and was offered the position of administrator of the institute. He married Ella Eaton of New York in 1879. The two did not have children but throughout their marriage they served as foster parents to more than 40 children, several of whom they adopted.

Kellogg was interested in the science of nutrition. He served on the Michigan State Board of Health from 1878 to 1891 and again from 1911 to 1917. He also traveled to Europe to study surgical techniques and over the years performed thousands of operations. During his trips to Europe he observed the use of herbs for treatment of various health problems. In France he saw firsthand the laxative qualities of psyllium and brought some seeds to the Battle Creek clinic and introduced them to the patients.

Psyllium is a grain that grows on a stalk and resembles wheat. The outer portion of the seed is edible and has been used as a remedy for everything from bladder ailments, colds, kidney ailments, and diarrhea to constipation. It has been an ingredient for decades in the laxative Metamucil. In 2008 research results showed it is useful in lowering cholesterol levels and it decreases the risk of coronary heart disease (Bazzano, 2008).

Kellogg and his brother also introduced soybean products to patients at his clinic. The brothers invented products that replaced milk and meat with soy. However, Americans for the most part did not embrace soy in their diets until the 1960s and 1970s. It was almost 20 years before soy was endorsed by the Food and Drug Administration (FDA) in 1999 and the American Heart Association in 2000 as a healthy protein alternative. Soybeans are unique in that they supply all the essential amino acids the human body requires, unlike other plant foods.

After decades as the sanitarium director Kellogg faced criticism from the church over some of his decisions. For example, his admission policy was seen as catering to the rich and powerful rather than the common man or the church faithful. In 1906 the church excommunicated Kellogg and severed its ties with the sanitarium. Kellogg finally closed the doors of the sanitarium at the beginning of the 1930s due in part to the effects of the Great Depression. He moved to Florida and renovated a hotel that had been donated by a previous patient at The San. Kellogg managed the Miami–Battle Creek Sanitarium for several years until his death at age 91.
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KETOSIS

Ketones or ketone bodies are created by the liver when it converts fats into chemicals for the body to use as fuel. Ketosis is an abnormal increase of ketone bodies in the bloodstream, triggered by starvation or by a low- to no-carbohydrate diet. Turning off the carbohydrate supply to the body forces it into ketosis and forces the body to turn to fat for energy. During digestion the liver converts carbohydrates into the simple sugar glucose, an important fuel for most body functions. Proteins replace themselves as needed and any excess protein also becomes glucose.

Ketosis occurs during this shortage of carbohydrates for fuel, which triggers the production of large amounts of ketone bodies to compensate for the lack of glucose. Problems develop because the tissue in the brain and in the muscles used for rapid movement cannot use ketone bodies as efficiently as they use glucose for fuel. Critics of low-carbohydrate diets suggest the lack of carbs forces the brain to use ketones for its fuel. This change in fuel slows thinking and reaction times. The brain's need for carbohydrates is one of the reasons the American Dietetic Association recommends 100 grams of carbohydrates per day to avoid ketosis.

The symptoms of ketosis include unpleasant or bad breath odor, nausea, dehydration, constipation, and diarrhea and decreased appetite. Severe and prolonged ketosis may lead to kidney disease, gallstones, gout, or cardiac complications. Advocates of high-protein, low-carbohydrate diets, such as the Scarsdale Medical Diet and the Atkins Nutritional Approach, acknowledge that dieters following their eating programs will experience ketosis. However, they claim the condition can enhance the effectiveness of a low-carbohydrate diet. Supporters of low-carbohydrate diets say research has shown the long-term use of a ketogenic diet is safe. One study, published in 2004, concluded that a low-carb diet resulted in successful weight loss along with a significant decrease in the level of triglycerides, total cholesterol, LDL or “bad” cholesterol, and glucose and a significant increase in the level of HDL or “good” cholesterol in those patients involved in the study (Dashti et al., 2004).

According to the U.S. Department of Agriculture, a number of factors contribute to weight loss for people who choose to follow a low-carbohydrate diet. They include water weight loss, decreased appetite, and the unpleasant symptoms of ketosis along with the elimination of carbohydrates as a food group, which creates a corresponding decrease in calorie consumption. While some organizations like the American Diabetes Association and the Academy of Family Physicians have recognized “low-carb” or ketogenic diets as a suitable approach to weight loss, in contrast others, including the American Dietetic Association and the American Heart Association, continue to oppose their use due to the risks they say are associated with ketosis.

Doctors have also successfully prescribed ketogenic diets for people afflicted with epilepsy. Those ketogenic diets slow down all brain functions, making it less likely the brain will react to the triggers that set off an epileptic episode. The National Institutes of Health has studied the use of ketosis in the treatment of epilepsy and other neurological illnesses. Findings from one study of 150 children whose seizures wee poorly controlled by medication found that about one-fourth of the children had a 90 percent or better decrease in seizures with a ketogenic diet and another half of the group had a 50 percent or better decrease in their seizures (National Institute of Neurological Disorders and Stroke, “Seizures and Epilepsy”). Moreover, it reported some children could discontinue the ketogenic diet after several years and remain seizure-free. One possible side effect noted was a buildup of uric acid in the blood, which can lead to the formation of kidney stones. Researchers are not sure just how ketosis inhibits seizures and studies are continuing.
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LACTOSE INTOLERANCE

Food intolerances or metabolic food disorders are inborn defects in food metabolism. A very common worldwide example is lactose intolerance. Milk and dairy products contain lactose, a milk sugar. Many people lack the intestinal enzyme, β-galactosidase (also called lactase), which breaks down the lactose molecule. When this enzyme is missing, lactose remains intact as it travels through the intestine. Bacteria then begin to work on the undigested lactose when it reaches the colon. This bacterial action produces symptoms of abdominal pain, bloating, cramping, diarrhea, or intestinal gas. While some of these symptoms mimic milk allergy symptoms, milk intolerance is actually a defect in lactose digestion and not a “true” milk allergy.

Lactose, fructose, and gluten are responsible for most food intolerances. Lactose intolerance follows the same avoidance diet that individuals with a milk allergy follow. Avoiding milk and dairy foods is necessary to avoid symptoms and requires constant vigilance. Some individuals are able to tolerate specific amounts of milk and dairy products and remain symptom-free, whereas others cannot. Fructose intolerance and malabsorption necessitate excluding all foods containing fructose.

Dairy-free is a term used by food manufacturers, but it has no FDA regulation in place governing its use. This food will usually have caseinates or whey, which indicates milk protein is present. Thus, it is unsafe for anyone with a milk allergy. Nondairy is a regulated ingredient term, but the regulation allows milk protein (casein) in the product. It too is not safe for anyone with a milk allergy. Some lactose-intolerant individuals can use a small amount of these products and not experience symptoms, but it depends on the individual.

Although there are some medical disorders that are speculated to be triggered by foods, research has no conclusive evidence to date that firmly links them. However, other medical disorders known as food intolerances (nonallergic food hypersensitivity) have evidence showing a connection to food triggers. Lactose intolerance is a common digestive defect worldwide and affects about 70 percent of the world population and is often confused with milk allergy. Symptoms of a milk allergy will usually occur immediately after consuming milk or milk products.

Those typical symptoms involve the immune system and include bloating, diarrhea, gas, hives, vomiting, wheezing, and the possibility of anaphylactic shock. But some of these symptoms are very similar to those of lactose intolerance. Symptoms of lactose intolerance include abdominal cramping, bloating, diarrhea, and gas. Distinguishing between the two is based on results of allergy testing, symptoms, and results of a lactose tolerance test, hydrogen breath test, and, in young children or infants, a stool acidity test.

Infants are usually born with adequate amounts of the enzyme lactase, which breaks down the milk sugar lactose that is naturally present in milk and milk products. After maturity, lactose begins to decline in the adult gastrointestinal tract. For some people, this decline is significant enough to allow lactose to pass undi-gested through the colon, where bacteria begin to work on it. This bacterial action produces the symptoms listed above, but lactose intolerance does not activate the immune system and can be a temporary condition. Normal gastrointestinal flora can be destroyed with antibiotic use and by some cancer treatments. When these medications or treatments are over, the normal gastrointestinal flora returns and with it, sometimes, the ability to digest lactose again.

Cow's milk is found in many dairy and processed foods (butter, cheese, cream, most margarines, and yogurt). Milk is a good source of calcium, pantothenic acid, phosphorus, riboflavin, and vitamins A and D. But enriched soy, potato, or rice milks are also good sources for calcium and vitamins A and D. Nondairy calcium-rich foods are tofu made with calcium, calcium-fortified cereals, fruit juices, and some vegetables.

Beans, meats, nuts, peas, peanuts, soy, and whole grains are good sources of pantothenic acid, phosphorus, and riboflavin. The following ingredients do not contain milk protein and are safe to eat (even though they “sound” risky):

 

Calcium lactate

Calcium stearoyl lactylate

Cocoa butter

Cream of tartar

Lactic acid

Oleoresin

Sodium lactate

Sodium stearoyl lactylate

Milk is included in many processed foods, so label reading is imperative. The term nondairy also does not mean milk-free. Nondairy coffee creamers, whipped toppings, imitation cheeses, soft-serve ice cream, and frozen desserts often contain casein or caseinates. Asian exotic fruit beverages frequently add milk. Many prescription drugs use lactose as a filler.

Lactose-intolerant individuals, infants with Heiner Syndrome, and those with food protein–induced enterocolitis or proctocolitis must follow a milk-free diet as well. But some lactose-intolerant individuals can remain symptom-free after eating milk and dairy products if they do not exceed a specific amount (based on individual response) of lactose or by taking lactase tablets or using Lactaid milk or Lactaid foods. Lactase tablets provide the missing enzyme needed to break down lactose when it is eaten, and Lactaid milk products are sold with the lactose already broken down.

However, caution is advised for any individual who has a mold or fungus allergy. A fungus is used to break down milk lactose, so Lactaid food products and lactase tablets may trigger an allergic reaction in susceptible individuals. Anyone with a milk allergy should avoid Lactaid milk or products because they still contain small amounts of milk protein and are, therefore, high risk.

A food allergy is defined as an exaggerated immune response triggered by a specific food, usually a protein. There are different classification systems in use when defining food allergies and hypersensitivities. In the 1960s researchers Robin Coombs and P.H.G. Gell established the most widely used allergy classification system. This classification system, called the Gell and Coombs Classification System, defines six different classes of hypersensitive reactions. Type I hypersensitivity and Type IV hypersensitivity classes define adverse food reactions (Gell and Coombs, 1968). Type I hypersensitivity reactions occur when IgE antibodies are produced and mast cells or basophils release inflammatory mediators. Type IV hypersensitivity reactions are non-IgE adverse food reactions and are known as food intolerances.

In 2001 the European Academy of Allergology and Clinical Immunology (EAACI) proposed redefining an allergy as “a hypersensitivity reaction initiated by immunologic mechanisms” (Johansson et al., 2001). The EAACI distinguishes an adverse food reaction as a food hypersensitivity. Hypersensitivity is defined as “objectively reproducible symptoms or signs, initiated by exposure to a defined stimulus at a dose tolerated by normal subjects” (Johansson et al., 2001) and is distinguished by whether IgE antibodies are produced or not. If IgE antibodies are produced, the reaction is classified as a food allergy or IgE-mediated food allergy. All other adverse food reactions, including food intolerances such as lactose intolerance and food-related medical disorders or hypersensitivities, are classified as nonallergic food hypersensitivity. Both classification systems are in use today.

Type I hypersensitivity (food allergy) defines a “true” food allergy as a reaction that stimulates the immune system to produce IgE when an allergenic food is eaten. Termed IgE-mediated food allergy, food allergies are divided into two categories: immediate hypersensitivity reactions and delayed hypersensitivity reactions. Symptoms that develop anywhere from within minutes to one to two hours after eating the offending food are called immediate hypersensitivity reactions. In delayed hypersensitivity reactions, symptoms usually do not appear until 24 to 72 hours later and occur at the cellular level of the immune system (a Th2 response). True food allergies are relatively rare and account for only a small percentage of adverse food reactions, involving a limited number of foods.

Type IV hypersensitivity (nonallergic food hypersensitivity) defines all other adverse food reactions and is usually caused by food intolerances, food chemical reactions, or food-related medical disorders. There are different types of nonallergic food hypersensitivity classifications: food intolerances (metabolic disorders), anaphylactoid reactions, and idiosyncratic reactions.
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LIPOSUCTION

Liposuction is a surgical procedure to remove pockets of fat from the body. A narrow tube is inserted into a fat layer beneath the skin, and the fat cells are broken up and suctioned out. Typically, liposuction is used to sculpt the abdomen, hips, buttocks, thighs, knees, upper arms, chin, cheeks, and neck. Cost of the surgery ranges from about $2,000 to as high as $14,000. There is limited medical insurance coverage available for liposuction unless it is necessary to address a diagnosed medical condition.

Liposuction for years was the most common cosmetic surgery in the country according to the American Society of Aesthetic Plastic Surgeons. However, in 2009, for the second year in a row, breast augmentation numbers surpassed liposuction in the United States. Recent advances in liposuction, such as ultrasound-assisted lipoplasty (UAL), have made the procedure less painful and the recovery a little easier. However, despite its popularity, the decision to have surgery shouldn't be taken lightly.

Liposuction has distinct risks—including death. Since its introduction in 1975, liposuction technique has improved. However, there continued to be serious problems with the procedure. There were 95 deaths associated with liposuction between 1994 and 1998. The Philadelphia Inquirer and other Knight/Ridder newspapers printed an article detailing the death of an 18-year-old who died following surgery, apparently from a fat clot that got loose during surgery and traveled through her bloodstream to her lungs. The mother told the newspaper, “We never would have let her do it if we knew she could have died. It wasn't supposed to be a big deal.”

In an April 2001 issue of Teen People, another mother described the agony and shock at the death of her 23-year-old daughter following liposuction. The family received a $500,000 settlement in a malpractice lawsuit against the doctor, who had reportedly damaged a vein in the young woman's leg. The resulting blood clot traveled to her lungs, and she died during a seizure the following day. “Our lawyer thought we should have gotten a much higher sum, but we didn't care. More than anything, we just wanted the public to know what had happened to our daughter,” the mother wrote.

The most common causes of death associated with liposuction are pulmonary embolus, otherwise known as a blood clot in the lung; infections; injury to abdominal organs including the liver and intestines; and drug reactions and side effects of anesthesia. The dangers from anesthesia and infections have been reduced dramatically thanks to the technique known as tumescent liposuction, developed by Paris surgeon Yves-Gerard Illou, who introduced the technique in 1983. The biggest advantage of tumescent liposuction over traditional liposuction is that only local anesthesia is used making this an outpatient procedure. Blood loss is significantly reduced, there is a shorter recovery time, and the patient is able to move around soon afterward.

New technology continues to improve the procedure, making it safer and quicker, which improves outcomes for patients. Some plastic surgeons have turned to ultrasound-assisted liposuction, which uses ultrasound waves to homogenize the fat. However, the American Society of Dermatology rates ultrasound-assisted liposuction as an experimental method. Nutational infrasonic liposuction (NIL) is another new form of liposuction now approved by the FDA for U.S. consumers. Also known as TickleLipo, the procedure, popular in Europe, uses low-frequency acoustic vibration to break up the fat.

Liposuction does not remove cellulite. Nor can a physician guarantee results. Sometimes, the area where the fat was removed may look dimply, a “cottage cheese” effect. Excess skin may stay loose and sag. Fat deposits may develop in new places, and if the patient gains more than 10 pounds after surgery, the fat may come back to haunt the same area, as well.

The American Society of Plastic Surgeons, which offers a web-based clearinghouse at www.plasticsurgery.org, suggests that the best candidates “are normal-weight people with firm, elastic skin who have pockets of excess fat in certain areas. You should be physically healthy, psychologically stable and realistic in your expectations. Your age is not a major consideration; however, older patients may have diminished skin elasticity and may not achieve the same results as a younger patient with tighter skin.” The site notes that the risks increase for people with medical problems, especially heart or lung disease or poor blood circulation.

The surgeons’ site details the different kinds of liposuction procedures, and prospective patients should discuss the options and their expectations with their physician. It also suggests getting help at home for a day or two following surgery. Liposuction can be performed in an office-based center, an outpatient surgery center, or a hospital. Smaller procedures can be done in the doctor's office, but it is important for those considering liposuction to fully discuss the appropriate setting for their surgery especially if other procedures are being done at the same time. How long the surgery takes depends on how much fat is being removed and how many areas are being sculpted. According to www.plasticsurgery.org, following surgery, “You may still experience some pain, burning, swelling, bleeding and temporary numbness.” Most people can return to work within a few days and begin to feel better in the next week or so. A noticeable difference in the way a person looks occurs about four to six weeks after surgery when the swelling has gone down, but it can take about three months for the full effect to emerge.

Scientists and doctors are also attempting to use the excess fat from liposuction and turn it into stem cells. In 2007, an international team of scientists created a breakthrough when they showed that skin cells could transform into pluripotent stem cells; those are cells that have the ability to become any other type of cell. In 2008 a team of U.S. doctors took a quart of fat from a liposuction surgery and injected the same reprogramming genes into the fat. It took just 20 days compared with an average eight weeks needed to turn skin cells into stem cells for the fat to turn into stem cells. An added bonus, the fat yielded many more stem cells. Among potential uses of the new stem cells could be to grow cardiac muscle for diseased hearts. Scientists say the benefits would include that the fat would be collected directly from the patient, eliminating the possibility of immune rejection.
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LIVING WILLS AND ADVANCE DIRECTIVES

Life requires preparation. So does the end of life. This explains why people create wills to ensure that their property and possessions are divided according to their wishes. Medically, people also draw wills to communicate their last wishes for medical treatment and organ donation. These living wills remove some of the difficult decisions that must be made when a person reaches the end of his life. They can reduce the emotional toll faced by loved ones who must let go of someone for whom they care deeply.

Living wills also help those who may become temporarily or permanently incapacitated and unable to make a decision about their current care. Living wills are part of a larger document called an advance directive. An advance directive allows an individual to make decisions about every possible aspect of his medical care in the event that the person cannot decide for himself. This important document is designed to give adults some measure of control over life's expected and unexpected medical situations.

Only 36 percent of Americans have a living will according to a survey released in March 2010 by FindLaw, a provider of online legal information (“Most Americans”). Many Americans believe living wills are documents only needed by older adults, but this isn't true. Legal experts suggest every adult, age 18 and older, should have a living will. After all, accidents and illness happen at any age. Once an individual is considered an adult with the ability to make important decisions about her well-being without parental approval, she too has the opportunity to make her wishes known if something should happen and she is no longer able to speak for herself. Living wills are like a legally recognized advocate for anyone.

The need for a living will has grown as medical technology has advanced. In fact, people who would have died from severe injuries or illnesses just decades ago can now be kept alive much longer thanks in many cases to modern medicine. However, even though the technology can keep an individual alive in a very diminished capacity, many families ultimately face end-of-life decisions that would be best if made earlier by that person. For example, a persistent vegetative state is a condition where an individual is unaware of herself in spite of experiencing periods of wakefulness and physiologic sleep cycles. In this condition an individual's eyes are open yet the person is permanently unconsciousness (American Hospital Association, 2005). Several high-profile legal cases showed what could happen without a living will when individuals lingered in a vegetative state for years. Legal battles have erupted between family members over the question of ending care or using extreme measures to keep a loved one alive.

Living wills and advance directives allow individuals to spell out the type of medical treatments and life-extending steps they do or do not want. These measures include being connected to ventilators to help with breathing when one cannot breathe on his own, having feeding tubes inserted when one cannot feed himself, or receiving cardiopulmonary resuscitation if the heart stops. A living will also allows individuals to choose a person to make decisions on his behalf, such as a spouse or a parent. This person is sometimes called a proxy, and the option to designate a legal advocate is called medical power of attorney (POA).

Do Not Resuscitate (DNR), these three little letters often mentioned in medical television dramas, are a choice included in a living will that is then added to a patient's chart. Once the DNR becomes known to medical personnel (Mayo Clinic, 2009), no extra measures will be taken to keep that patient alive if he stops breathing or his heart stops beating. Although a DNR is a commonsense decision, if not stipulated by the patient, it can also be a heartwrenching choice family members may be forced to make when the moment of death arrives.

When accidental injuries or death occurs, the lack of a living will may put loved ones at odds with each other over what to do for the patient. In this instance, medical decisions can again turn into legal battles that involve lawyers, courts, and even the media. For those not covered by a living will or an advance directive, it is helpful to have a designated POA who will carry out an individual's wishes when she is unable to communicate with nurses and doctors. A person also can express her wishes to family members before the unexpected can strike. Though they aren't easy topics to discuss, a direct and calm demeanor can help make conversations with loved ones go smoothly. These conversations can also reveal if family members agree with the one's wishes and could help determine if the individual needs the services of a POA (Mayo Clinic, 2009).

What specific treatments can individuals choose through living wills and advance directives? CPR is administered when the heart stops beating and is designed to “buy time” until heart function can be repaired. It involves chest compressions and rescue breathing. It can involve the use of a machine called a defibrillator, which delivers a shock to the heart in order to make the heart start beating again or to force the heart back into a regular rhythm (American Heart Association, 2011).

Mechanical ventilation delivers oxygen to the lungs and removes carbon dioxide from the body. It is delivered by a machine that does the breathing for those who cannot breathe on their own (U.S. Department of Health and Human Services, 2011). Nutrition and hydration aid give individuals nutrient-fortified substances through either a stomach tube or intravenously. Another procedure called dialysis gets rid of waste in the bloodstream when a person's kidneys stop functioning. These procedures can be refused through a living will or the will can specify how long they may be administered (Mayo Clinic, 2009).

Organ donation is an important area that receives lots of attention due to the need for donors and the number of people each year whose lives are saved by donated organs. In the United States about 3,700 transplant candidates are added to a national waiting list each month and every day approximately 77 people receive organ transplants. Unfortunately, those statistics include also the fact that 18 Americans die each day waiting for a transplant that will not take place due to a shortage of donated organs (U.S. Department of Health and Human Services, 2006).

Many people feel a responsibility to leave behind their organs upon death, knowing that it can help someone else. Others may believe that their bodies should remain intact after death, often for religious reasons. Interestingly, Belief.net asserts that all American Protestant denominations as well as the Catholic Church recognize organ donation (Easterbrook, 2001). Individuals express their wishes to donate their organs through a living will or an advance directive. There are popular misconceptions about organ donation. Some include the belief that hospitals won't work hard to save lives if they know a person is an organ donor or that age is a barrier to donation. Some believe that they cannot have an open-casket funeral if they donate their organs (Mayo Clinic, 2009).

In reality, organ donation does not prevent open-casket funerals, clinicians in hospitals are only focused on saving the lives before them and not whether the person's organs can go to someone else, and age does not prevent organ donation. For minors, parents can make the decision on behalf their child. Also, organ donation does not add cost burdens to surviving family members. Many states support organ donation as an important and worthwhile decision and include organ donation status on each state-issued driver's license, identification that most adults carry with them at all times.

Research shows that advance directives are strongly associated with dying outside of a hospital setting, important information for those who would prefer to be surrounded by family and loved ones in their final days. Information published in the Annals of Internal Medicine found that the presence of a living will decreased the chances of a person passing away in a hospital. Whether it was a nursing home resident or a person living in his community, people 70 years of age or older who possessed a living will had a higher probability of dying “in place.” Being able to have increased control over location at the time of death may offer empowerment and comfort to many (Degenholtz, Rhee, and Arnold, 2004).

Obtaining an advance directive is easy. There are many resources available to aid those who wish to complete one. According to National Healthcare Decisions Day, an organization as well as the name given to an observance day in the month of April, advanced care planning can have different rules from state to state and websites are available to help individuals understand what their states require. The U.S. government also supports advance directives and living wills through the Federal Patient Self-Determination Act, legislation that calls for all medical facilities that participate in the federal Medicare program to ask patients about their advance directives and provide information if a patient does not have one (National Healthcare Decisions Day, 2011).

Advance directives and living wills are legal documents and while it is not always necessary, a lawyer may be consulted about the procedures and legalities of filling out the document. Copies of the document should go to primary care physicians, family members, and an individual's designated proxy. From time to time individuals should review their choices. As individual health changes or as individuals age, some decisions may need to be reconsidered. A person can change her mind about any item included in her living will or advance directive at any time (Mayo Clinic, 2009).
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LOVE CANAL

The Love Canal was one of the first domestic environmental disasters to gain mainstream recognition in the United States. A small community known as Love Canal located in Niagara Falls, New York, was exposed to toxic chemicals that were buried directly beneath the houses, streets, and schools. In 1980 the Love Canal was declared a national emergency; it was the first time this distinction had been used for something other than a natural disaster. The incident was followed by an intensive period of activity by the federal government to define environmental protection from contamination by toxins.

The Love Canal disaster served another important purpose in bringing awareness to the health dangers of exposure to toxic chemicals. Scientific studies from the Love Canal era helped establish a connection between exposure to toxins and certain diseases. This newfound knowledge of environmentally related diseases motivated many Americans to take a closer look at pollution in their own communities and to toxins inside and outside their homes. Now many watchdog groups, community organizers, and ordinary citizens take a more active role in advocating for safe and healthy living conditions.

Due to environmental disasters like the Love Canal, a growing number of chemicals and toxins are now being evaluated for their possible role in everything from environmentally triggered illness and irritable bowel syndrome to depression. While there are no clear answers to how much chemical exposure is too much, safety standards continue to be based on short-term exposure and do not consider the cumulative effects of the chemicals in the products we use, foods we eat, and all the toxins we now interact with on a daily basis.

The Love Canal community was named after William T. Love, who began the construction of a canal in the early 20th century to connect the upper and lower Niagara Rivers and potentially generate power. This project was eventually abandoned and Love left behind a hole 3,000 feet long, up to 20 feet deep, and almost 100 feet wide (Sherrow, 2001). By the 1940s, the Hooker Chemical and Plastics Corporation established a factory near the canal and began manufacturing industrial chemicals, plastics, fertilizers, and pesticides. The company purchased the unfinished canal and used it as a dumpsite for chemical waste until 1953. It is estimated that the Hooker Company dumped more than 42 million pounds of waste into the canal; some was put inside metal containers or fiber drums, but much of the waste was free-flowing (Sherrow, 2001). There is also speculation that the U.S. Army may have used the canal as a dumpsite in the 1940s, when it was also a landfill for the city of Niagara Falls.

The Love Canal was covered with hard-packed clay (a common landfill technique used to block out water that could become a leachate) and sold to the city of Niagara Falls for only $1 in 1953 (Sherrow, 2001). The Hooker Company stipulated in the deed that the land was not suitable for development because it was filled with chemical waste products, but the city disregarded the recommendation and began construction in 1955 (Bailey, 2010). During the construction of a school on the property workers breached the clay covering and found a pit filled with chemicals. The city responded by moving the school 85 feet off to the side (Sherrow, 2001). Once the pit had been disturbed, it began to slowly leach the toxic sludge into the ground. Studies show that the waste contained benzene, a known human carcinogen that can cause blood cancers or other blood diseases (Sherrow, 2001). The waste also contained large quantities of dioxin, known to cause nerve damage, cancer, and various diseases (Sherrow, 2001).

[image: images]

Children play in the front yard of their Love Canal home in New York on August 4, 1978. The community was built over a chemical waste dump site.

(AP/Wide World Photos)

A small working-class community had built up around the contaminated site, and by 1978 some of the worst effects of the toxic chemicals became apparent. Trees, gardens, and lawns were turning black and dying, and puddles of toxic leakage were reported all around the community in basements, on the school grounds, and in yards (Beck, 1979). Children returned from playing outside with chemical burns and rashes (Sherrow, 2001). A large percentage of residents had a high white-blood-cell count, a possible precursor of leukemia. There was an elevated rate of birth defects and miscarriages (Beck, 1979). Families also reported cases of chronic respiratory problems, allergies, and rashes (Sherrow, 2001).

Residents realized their homes were dangerous. They expected the federal government to have a swift response, but instead they had to remain in the toxic environment and wait for support. The situation made their homes worthless, and most homeowners did not have the money to move. The citizens mounted a grassroots campaign to demand the state and federal government relocate all of the families in the area. On August 5, 1979, President Carter declared Love Canal a federal disaster area. The federal government agreed to buy the homes of people who lived within two blocks of the old dumpsite. However, the residents that were left behind felt victimized and were livid. After another round of protests to the government, President Carter declared a second federal emergency on May 21, 1980, and the remaining families sold their homes to the government.

The Love Canal disaster raised contentious questions about liability for the extensive costs and damages of fixing the contaminated area. Was the state government to blame for willfully building a housing development over a known dumping site? Or was the Hooker Chemical Company at fault for improperly disposing of toxic chemicals? If the liable party could not afford the cleanup process, was the federal government responsible for providing funding? Congress ultimately answered those questions by passing the Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA). This became known as the Superfund Law, and it set up a $1.6 billion fund for toxic waste cleanups and emergencies (Sherrow, 2001). This law states that polluters will pay the cleanup costs if possible, but the government is responsible if the company has disbanded or cannot provide adequate funds.

The Superfund works by placing contaminated sites on the National Priorities List and dealing with the cleanup in order of severity of the threat to public health and safety. Of the 1,562 sites that have been placed on the list, only 319 have been satisfactorily treated and deleted from the list (“Superfund,” 2008). The cleanup process was originally funded by a tax on chemical and oil companies, which are considered the most likely source of future contamination. However, Congress let this tax expire in 1995, which halted many planned cleanups as of 1996. Those cleanup efforts began again slowly, and money now comes directly from taxpayers after any funds are recovered from the polluting party (Sherrow, 2001).

Years after the incident was resolved the residents were still seeking a fair settlement for their suffering. The Hooker Chemical Company and the city of Niagara Falls paid a settlement of $20 million to a group of former residents. The chemical company also agreed in 1994 to pay the state of New York $98 million and in 1995 to pay the federal government $129 million for reimbursement for some of the cleanup costs. The legal process in this groundbreaking environmental case was lengthy. Modern victims of toxic contamination still turn to the Love Canal case as a precedent.
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L-TRYPTOPHAN

Tryptophan is an amino acid that normally helps control the brain chemical serotonin, and affects sleep, mood, and appetite. It is most easily recognized as the ingredient in milk or turkey responsible for a sleepy feeling after a turkey dinner or a glass of warm milk at bedtime. Isolated as a nutritional supplement, it was incorporated into pills and sold in health food stores under a variety of brand names.

Unfortunately, the more than 5,000 people who became ill and the 38 who died from the genetically modified supplement L-tryptophan in 1989 are proof that supplements, even when they are labeled natural, in some cases, can also be deadly.

Once sales of the supplement began in the late 1980s, people across the country developed debilitating symptoms, including muscle weakness, pain spasms, high fevers, and rashes. The common link was L-tryptophan. The problem was eventually traced back to a batch of L-tryptophan from one of the largest chemical companies in Japan. The pills were manufactured after the company had substantially changed its production process. The company had also used genetically engineered bacteria in the production of the drug. Opponents of genetic engineering suggested that the engineered bacteria may have caused the problem. Another theory focused on a recently installed filtration system, which may have let through toxic impurities; the same toxic compounds were discovered in batches of unmodified bacteria used by other manufacturers of L-tryptophan.

As more and more people got sick and the common link was clearly established, doctors theorized that some people were more susceptible to L-tryptophan eo-sinophilia myalgia syndrome (EMS), as a reaction to the pure amino acid. EMS is a serious systemic illness characterized by elevations of certain white blood cells and severe muscle pain. Sadly, the Japanese batch made a reaction more likely. The company destroyed the modified bacteria.

Although L-tryptophan was banned in 1989, in March 2010 the U.S. regulatory agencies reversed that ban on its over-the-counter sale and now allow it to be sold as a dietary supplement. The United States joins other countries including Japan, the Netherlands, and the United Kingdom in once again allowing public access to L-tryptophan for treatment of depression, insomnia, and other disorders.

There are also new supplements for sale that label themselves alternatives to L-tryptophan; they are marketed as antidepressants, as sleep aids, and for weight loss. One alternative, known as 5-HTP, is the acronym for 5-hydroxytryptophan, also called 5-hydroxy-L-tryptophan. The compound is made from tryptophan, a natural amino acid found in foods. There has been some uncertainty about the effectiveness of 5-HTP and the Mayo Clinic and FDA confirmed the presence of a contaminant in 5-HTP similar to the one found in the 1989 L-tryptophan. There have been 10 reported cases of EMS associated with 5-HTP use; however, the manufacturers suggest the contaminant was not at high enough levels to cause illness (Rowland et al., 2009). The FDA suggests that anyone taking these newer products remain vigilant and watch for EMS symptoms.

What if L-tryptophan had been named a drug instead of a supplement? First, its manufacturers would have been required to perform detailed studies of possible risks. Second, the manufacturing process would have been closely regulated, and the plants would have been inspected. As a supplement, L-tryptophan faced none of those safeguards.

However, the FDA did try to take amino acids off the shelves before the L-tryptophan crisis. As early as 1976, the FDA attempted to set limits on the potency of vitamins and certain supplements. Its efforts triggered an avalanche of letters and calls protesting any changes. The reaction from the supplement industry and angry consumers was so strong that it resulted in passage of the Proxmire Amendment. Named after the bill's chief sponsor, Senator William Proxmire of Wisconsin, the legislation prohibited the FDA from putting limits on the potency of vitamins and minerals in food supplements, or, more important, from regulating them as drugs based on their potency. Congress made sure vitamins and supplements would not be regulated without clear and substantial proof of real danger.

Following the lifting of the ban on L-tryptophan the FDA urged health professionals to remain vigilant regarding signs of EMS and continues to advise consumers to be aware of drug interactions with any supplements. L-tryptophan is believed to increase serotonin levels and patients taking antidepressants should watch for signs of serotonin excess or Serotonin Syndrome, which can be life threatening. The timing of when L-tryptophan is taken can influence its effectiveness especially in relation to meals. Taking the supplement with a protein-rich meal may decrease its effectiveness while taking it on an empty stomach will increase its overall effectiveness.
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LUPUS

Lupus is a chronic, autoimmune disease that can trigger the body to attack itself. While scientists are not sure what causes lupus, the end result is damage to many parts of the body including skin, joints, and internal organs. Also known as systemic lupus erythematosus (SLE), this chronic condition lasts a lifetime and may move between active times known as “flares” and quiet periods of remission. When a disease is labeled chronic, that means it lasts longer than six weeks and often for many years.

It is true that genetics may play a role in who gets lupus; if a family member had a similar autoimmune disease, it is more likely you might have one as well. It is estimated that between 161,000 and 322,000 adults in the United States have SLE (CDC, 2010), which is the most common type of lupus. Studies suggest that more than 16,000 new cases are diagnosed each year in the United States.

Female hormones are thought to play a role in causing lupus and more women than men have the disease. In fact, some 90 percent of those who have been diagnosed with lupus are women, most between the ages of 15 and 44 (CDC, 2010). Since hormones play a role in lupus, symptoms may appear or worsen during pregnancy due to a natural change in hormones and their production that coincides with the development of the fetus. Lupus can also be caused by certain medicines, a condition known as drug-induced lupus, which may disappear if the medicine is discontinued. Lupus symptoms can be triggered by an injury, stress, or even a simple infection like the common cold but the disease itself is not contagious and cannot be “caught” from someone else with lupus.

Lupus symptoms include pain in the joints along with swelling and redness, plus additional swelling in the face, legs, or lymph nodes in the neck or arm. There may also be fever, feelings of constant fatigue, chest pain, hair loss, a rash often in the shape of a butterfly on the face, nausea, diarrhea, and stomach pain with accompanying weight loss.

This difficult and complicated illness affects each person differently and other potential consequences of the disease range from a hardening of the arteries to kidney problems, headaches, vision problems, anemia, depression, anxiety, confusion or dizziness, and Raynaud's syndrome, which turns fingers blue or white when exposed to cold.

Scientists do not know what causes an individual's immune system to attack itself. Normally the immune system creates proteins known as antibodies that protect the body from invaders like bacteria and other germs. Autoimmune diseases occur when the immune system does not recognize the difference between healthy tissues and foreign tissues or germs. In individuals with lupus, the immune system creates antibodies but they attack and destroy healthy tissue. This causes inflammation, swelling pain, and damage in various parts of the body.

Surprisingly, even though lupus can attack any part of the body, most people with the disease find it focuses in just a few areas. For example, one person with lupus may have swollen knees and fever while another may experience a great deal of fatigue combined with fever or a rash. Someone else may have kidney trouble; lupus is different for everyone who has it.

Treatment varies just as much as the disease itself. For some patients immunosuppressive drugs and steroids such as prednisone may provide some relief. In fact, prednisone is commonly prescribed for lupus. Other treatment options focus on learning how to manage stress and different ways to exercise that do not increase joint pain. Since there is no cure, physicians see an important focus of treatment as prevention of long-term damage to the body as they also seek to manage pain and discomfort and control the symptoms for their patient. Fortunately for many people, lupus remains a mild disease with only occasional “flares.”

If the disease is severe, drug treatment is necessary and several types are considered including nonsteroidal anti-inflammatory drugs known as NSAIDs. NSAIDs are routinely used for pain relief and to reduce swelling in joints and muscles. They are most effective in cases of mild lupus. Aspirin, ibuprofen, and naproxen are examples of over-the-counter NSAIDs.

Corticosteroids are another type of medication used in lupus treatment. They are defined as synthetic versions of what the human body can already produce, and they can be helpful in treating swelling, tenderness, and pain in many parts of the body since they are known to calm the immune system. These drugs are also referred to as steroids. However, once a treatment program begins it is important not to stop taking corticosteroids all at once. Make sure to follow your doctor's instructions when starting or stopping these medicines.

Antimalarial drugs are sometimes prescribed for lupus patients to treat the rash, joint pain, or mouth sores. Finally, immunosuppressive agents are used in very severe cases of lupus, and work to suppress the immune system and stop or limit damage to vital organs. These are only used when other treatments have failed, and they can cause very serious side effects including an increased risk of cancer and infection.

The term lupus refers most often to SLE, which is the most common form of the disease. However, there are other types as well.

 

•  Discoid lupus erythematosus, also called DLE, mainly affects the skin. A red rash may appear. Or, the skin on the face, scalp, or elsewhere may become scaly or change color. Sometimes DLE causes sores in the mouth or nose. A doctor will remove a small piece of the rash or sore and look at it under a microscope to tell if someone has DLE. If you have DLE, there is a small chance that you will later get SLE. There is no way to know if someone with DLE will get SLE.

•  Drug-induced lupus is a lupuslike disease caused by certain prescription drugs. The symptoms of drug-induced lupus are similar to those of systemic lupus, but only rarely will any major organs be affected. Symptoms can include joint pain, muscle pain, and fever. Symptoms are mild for most people. Most of the time, the disease goes away when the medicine is stopped. More men get this type of lupus because the drugs with the highest risk of causing it are used to treat heart conditions that are more common in men; however, not everyone who takes these drugs will develop drug-induced lupus. The drugs most commonly connected with drug-induced lupus are procainamide (Pronestyl, Procanbid) and hydralazine (Apresoline; also, hydralazine is an ingredient in Apresazide and Bidil).

•  Neonatal lupus is a rare condition that affects infants of women who have lupus and is caused by certain antibodies from the mother acting upon the infant in the womb. At birth, the infant may have a skin rash, liver problems, or low blood cell counts, but these symptoms disappear completely after several months with no lasting effects. Some infants with neonatal lupus can also have a serious heart defect. With proper testing, physicians can now identify most at-risk mothers, and the infant can be treated at or before birth. Most infants of mothers with lupus are entirely healthy (U.S. Department of Health and Human Services, Office on Women's Health, 2009).

Researchers are looking at new treatments for lupus. The U.S. Food and Drug Administration (FDA) announced approval of Benlysta to treat patients with lupus in March 2011. In making its announcement of approval of this medication, the FDA noted it is the first drug developed in 50 years exclusively to treat lupus. As with any medication, it is does not treat everyone effectively. According to researchers the drug helped fewer than half the patients in the GlaxoSmithKline and Human Genome Sciences study. It also was not as effective for African Americans or people of color as a group, although some individuals did see benefits (Jackson, 2011). Trials for the medicine began in 2004 and have been extended as researchers follow the original participants in the trial to observe long-term effects.

Efforts to raise money for lupus research received a boost in 2011 from musician Julian Lennon, who was named Global Ambassador by the Lupus Foundation of America. Lennon is the son of the late Beatle, John Lennon. As Global Ambassador, Lennon will help raise awareness about World Lupus Day and Lupus Awareness Month held each May. He also plans to add his star power to fundraising for research, and he established the Lucy Vodden Research Grant Award in 2010 in memory of his childhood friend, Lucy Vodden. Vodden, who died from lupus in 2009, was a friend of Lennon's as well as the inspiration for his father John to write the well-known song “Lucy in the Sky with Diamonds,” based on a drawing of Vodden by the younger Lennon. According to the LFA, Lennon has been a strong supporter of lupus research.
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MACROBIOTICS

Macrobiotics is a diet and way of living based on the idea that we are the foods we eat, and we can achieve balance and harmony by eating the proper varieties and proportions of certain foods, especially whole grains and vegetables. Macrobiotics principles stem from the ancient Asian philosophy of yin and yang. The name comes from the Greek words macro, meaning great, and bios meaning life. Many people eat a macrobiotic diet, or variations of it, including entertainer Madonna, who swears by it, and actress Gwyneth Paltrow and actor Tom Cruise are fans of it as well.

Early History George Ohsawa is credited with introducing macrobiotics to the West in 1965 with the publication of his book Zen Macrobiotics. He was born Yukikazu Sakurazawa, in Kyoto, Japan, in 1893. As a young man he attended a commercial high school and began to prepare for a career in business. That placement exposed him to Western culture and Western ideas. When he was 18, Sakurazawa was diagnosed with tuberculosis, which was untreatable at that time. During his illness he turned to the writings of Sagen Ishizuka, a Japanese doctor who had developed a theory of nutrition and medicine based on a traditional Asian diet. When Sakurazawa's health improved he devoted his life to writing about Ishizuka's teachings. He then went on to develop his own ideas based on Ishizuka's work and incorporated the concepts of yin and yang into his 12 principles of macrobiotics.

According to Ishizuka, health problems were caused by the imbalance of yin and yang, a concept that Sakurazawa took further when he linked yin with potassium and yang with sodium. After World War II Sakurazawa changed his name to George Ohsawa and named his philosophy “macrobiotics.” In the late 1960s Ohsawa's dietary principles gained a following in the United States as a natural way to maintain health and fight disease. At that time the diet was considered mainly brown rice and was identified frequently with hippies, dropouts, and the drug culture.

Nutritional Fears In 1971 the American Medical Association condemned macrobiotics, labeling it a “major public health problem” that posed a serious hazard to the health of individuals (Wells, 1978). However, Harvard nutritionist Dr. Frederick Stare went on the record supporting macrobiotics and compared it to a typical vegetarian diet in a New York Times interview.

According to the American Cancer Society website, the early U.S. version of macrobiotics practiced by some people involved eating mainly brown rice and water and was linked to severe nutritional deficiencies. However, the ACS has now publicly linked macrobiotic eating with a vegetarian diet and added, “A diet consisting mostly of vegetables, fruits and whole grains is associated with general health benefits and lower risk for several diseases and a macrobiotic diet, by virtue of its main components, can also achieve these benefits” (“Macrobiotic Diet”). However, the organization stops short of accepting the idea that a macrobiotic diet can prevent cancer. The National Institutes of Health's National Center for Complementary and Alternative Medicine (NCCAM) has funded a pilot study to determine whether a macrobiotic diet may prevent cancer but that research is ongoing (“Macrobiotic Diet”).

Yin And Yang While the macrobiotic philosophy is predominantly vegetarian, it also favors in-season and locally grown foods. Specific macrobiotic food choices are as varied as the people who practice it. Yin energy is expansive and includes leafy vegetables that grow upward such as leeks, kale, and bok choy as well as grains, beans, and seaweed. Yang energy is contractive and is associated with root vegetables that grow down such as carrots and other foods including animal products like fish and fowl. Macrobiotic followers aim for a balance of five parts yin to one part yang in their diet. Boiling vegetables in water enhances yin, and baking and roasting and exposing food to heat enhances yang.

[image: images]

Brown rice is a staple in a macrobiotic diet. The word “macrobiotic” comes from the Greek and essentially means long life or great life.

(Hlphoto/Dreamstime.com)

While Ohsawa proposed 10 different diets, the general dietary recommendations suggest that 40 to 60 percent of calories each day should come from whole grains, including rice, millet, barley, wheat, rye, corn, oats, and buckwheat. A classic macrobiotic eating plan would likely include the 40 to 60 percent of calories from whole grains along with 25 to 30 percent of the diet from fresh vegetables. Soybean products or seaweed might be 5 to 10 percent of the daily intake.

New Macrobiotic Food Choices Food preparation is an equally important part of the macrobiotic plan, and cooking is supposed to be done only with gas or wood heat. Electric stoves and microwave ovens are to be avoided, and pots should be glass, ceramic, or stainless steel. Another important aspect is that eating should be done mindfully. That means attention is placed on eating as an activity rather than something done with little thought while watching TV or driving. Plus, food should be chewed thoroughly so it can be savored slowly, allowing for more enjoyment and less food.

Macrobiotics encourages the consumption of sea vegetables, many of which are gaining popularity in the United States. Kombu or kelp is a brown algae used as a flavoring agent in soups and stews. Wakame is a relative of kombu and must first be soaked, and then it can be sliced and also added to soups or salads. Hijiki is a black algae that should be soaked before it can be sautéed with vegetables such as corn, mushrooms, or carrots. Nori is sold in sheets and is familiar to many people as a sushi wrapping. It is rich in calcium and iron and can be crumbled or sliced into slivers and added to salads.

Scientists have confirmed that the macrobiotic focus on using vegetables at their peak and in season is healthy thanks to the antioxidants and phytochemicals in fresh vegetables. A new version of macrobiotic cooking popularized by Japanese chef Mayumi Nishimura is known as “petit macro,” and according to Nishimura, it allows more flexibility in food choices. Nishimura served as the singer Madonna's private chef for seven years, ending in 2007. She lived with the singer and her family and traveled with her on worldwide tours. The chef also suggested that anyone interested in macrobiotics could try it on weekends as a start and recommends that beginners not become overly concerned about food rules.
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MALNUTRITION

Malnutrition is the result of not getting enough calories or nutrition to stay healthy. It can be caused by a variety of factors including an improper diet or the extreme situation of famine. In its most severe form it leads to starvation and death. Even though poverty is considered the leading cause of malnutrition around the world, people in wealthy and developed countries can also suffer from undernourishment and, more seriously, from malnutrition.

Specific deficiencies in a diet if left untreated eventually cause malnutrition as an individual's body struggles to get the nutrients it requires. Anemia is the most common diet deficiency in developed countries. Anemia is caused by iron deficiency. However, there are other less common dietary problems including vitamin A deficiency, which can cause blindness; rickets due to a lack of vitamin D or adequate sunlight; scurvy, which is the result of too little vitamin C; Crohn's disease, which is an inflammation of the digestive tract linked to the immune system; and celiac disease, which is a condition caused by a reaction to eating gluten that damages the small intestine and prevents proper absorption of food.

Malnutrition may develop over time and as it reaches the severe stage it can create problems with the heart, lungs, or kidneys. It can also lead to serious changes in the levels of chemicals found in the blood known as electrolytes. The World Health Organization (WHO) has identified malnutrition as the single most important risk factor for disease in the world. The Universal Declaration of Human Rights, established by the United Nations in 1948, identifies nutrition as a fundamental human right. Yet malnutrition remains one of the world's most prevalent health issues and brings with it long-lasting and widespread costs both in health and in dollars.

Ignorance of basic nutrition may be a factor behind undernourishment in developed nations. An exaggerated faith in vitamin pills as a substitute for fresh food, for example, can cause undernourishment if carried to extremes. Eating disorders such as anorexia or bulimia can also play a role in diet deficiencies and lead to malnutrition. Even an overreliance on processed foods can lead to undernourishment, and in the United States is also linked to growing rates of obesity.

Who is at risk for malnutrition? Infants and children are most at risk for not eating the correct calories or nutrients. Seniors or those who have decreased appetite or who are taking medicines that affect digestion and absorption of nutrients also should be aware of the possibility of undernourishment. People with eating disorders, with certain diseases including celiac, Crohn's, kidney or liver conditions, or cancer are at risk. People who abuse alcohol or drugs may also, over time, suffer from malnutrition.

Signs and symptoms of malnutrition may not appear until the later stages. Early signs include fatigue and irritability, slowed growth, and weight loss. As malnutrition progresses symptoms include bone or joint pain, muscle weakness, bloating in various body parts, brittle nails, dry and scaly skin, and hair loss, along with loss of appetite and a slowdown in the ability of wounds to heal.

Treatment depends on the initial cause of the malnutrition. Once diagnosed, the most immediate change needs to be an increase in calories and nutrients. These can be administered through small meals throughout the day if it is difficult for the individual to eat large meals. Liquid supplements are often used for increasing calories and nutrients without the intake of large quantities of food. Vitamin and mineral supplements may also be prescribed, especially if the malnutrition was caused by a health problem rather than a lack of food.

Efforts to end malnutrition around the world have been growing and various nations, including the United States, have contributed by providing food fortification, supplementation, dietary improvements, improved food access, agricultural enrichment, nutritional education, and improved sanitation and health care. The International Micronutrient Malnutrition Prevention and Control Program (IMMPACT) was established by the Centers for Disease Control and Prevention (CDC) in 2000 with the goal of eliminating deficiencies in iron, vitamin A, iodine, and folate. The IMMPACT program brings together the CDC, the WHO, the Global Alliance for Improved Nutrition (GAIN), and the Micronutrient Initiative (MI). According to the CDC, deficiencies in these four nutrients and zinc affect nearly one-third of the world's total population (“IMMPACT–International Micronutrient”).

These four nutrients are among the 40 that people need to be healthy, and, unfortunately, they are often in short supply. Vitamin A is important for establishing the mucous membranes that protect the eyes. A deficiency in this vitamin causes blindness in half a million children each year (“Hidden Hunger,” 2011). Zinc deficiency can create problems with brain and motor functions and is blamed for more than 400,000 deaths each year. Iron deficiency affects half of all women of child-bearing age in the world and can result in anemia, which weakens the immune system (“Hidden Hunger,” 2011).

As international organizations work to reduce the incidence of malnutrition, they are also confronting its many causes. Severe droughts such as those in the summer of 2010 in Russia, Ukraine, and Kazakhstan have caused price spikes in the international wheat market due to the fact that Russia is the fourth-largest wheat exporter in the world. Russia's 2010 wheat exports were smaller by some 12 million metric tons, and Russian Prime Minister Vladimir Putin also announced a ban on grain exports as a way to secure a reserve of grain for Russian citizens and ease concerns about rising food prices in that country (Kramer, 2010). According to the United Nation's Food and Agriculture Organization (FAO), 1 billion people already suffer serious malnutrition due largely to droughts and crop failures (United Nations, 2010).

Population growth is another factor to be addressed. There are estimates that the global population will expand from its current 6.5 billion to some 9 billion by the middle of this century. That adds up to an additional 77 million people each year, growth that will put pressure on agriculture to meet the extra demand for food (“GM Foods,” 2010).

The development and growth of genetically modified organisms (GMOs) has been considered as a possible solution to meeting foods needs, especially for developing nations. Genetically modified organisms (GMOs) are plants created for human or animal consumption using biotechnology instead of conventional plant breeding. The use of GM crops continues to raise concerns among European consumers, who for years have strongly blocked their use. Concern has centered on food safety, the effect of GMOs on the ecosystem, the possible loss of biodiversity, and potential corporate control of the food supply. Opponents of GMOs include the Organic Consumers Association and Greenpeace.

The European Commission (EC) continues to study the biosafety of GMOs and has invested more than $300 million in research since 1982 (“Biotechnology,” 2010). A report released by the EC in December 2010 suggested that GMOS may provide opportunities to reduce malnutrition and to increase food yields, but the report cautioned that strong safeguards would be needed to control any potential risks (“A Decade,” 2010). The report was a summary of 10 years of EU-funded research projects on GMOs.

There are other ways that nutrient-rich foods can improve or prevent malnutrition. As food prices climb many families, especially those in poverty, tend to switch from buying nutrient-rich fruits, vegetables, and meats to purchasing cheaper, less nutritious foods. Growth of agriculture, while no magic solution, would bring more foods to local markets and to poor people. The utilization of smaller farm and home gardens is also considered a positive way to generate income for poor families. In many developing countries women are responsible for the farm work and by growing their own food, they then create access to food to feed their children. One example of this principle at work was demonstrated by the charitable organization, Helen Keller International. In 1990 the organization encouraged home gardens in Bangladesh and provided families with information, advice, and seeds. By 2003 when the last available research was released, more than 80 percent of the families in the program had gardens and each family's intake of vitamin A from green vegetables had risen dramatically (“Hidden Hunger,” 2011).

President Barack Obama demonstrated a strong commitment to global agricultural development and food security during his attendance at the G8 Summit in Italy in 2009. The countries in attendance jointly announced a new international fund, the Global Partnership for Agriculture and Food Security, during their session. The World Bank is charged with overseeing the partnership and with administering the $20 billion promised by the nations to finance initiatives that improve food security around the globe (Ho & Hanrahan, 2010).

In the United States another organization, Nourish America, has been working for nearly two decades to bring nutritional foods to America's poor and undernourished. In 2010 the program provided almost $3.5 million worth of nutritional products to more than 200,000 Americans according to its website. Nourish America was started in the 1990s by Dr. Michael Morton, his wife, author and journalist Mary Walker Morton, and other philanthropists who saw signs of malnutrition while working with mothers and their children in the nation's homeless shelters.

Nourish America currently provides daily multivitamins to more than 24,000 at-risk children at more than 130 partner sites in 32 states. Those partner sites include Head Start, Healthy Start, and WIC programs; public schools; battered women shelters; YMCA and YWCA; Boys and Girls Clubs; and other community-based and faith-based organizations that serve seniors, children, and teens. The United States will also continue to partner with other international organizations to provide emergency and humanitarian food assistance in response to natural disasters and to find solutions to food insecurity and malnutrition around the world.
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MAMMOGRAPHY

Breast cancer is the most common cancer in women. According to recent figures from the Centers for Disease Control and Prevention (CDC), more than 200,000 U.S. women are diagnosed with breast cancer and more than 40,000 die each year (“Fast Facts”). One important weapon in the battle against the disease is the use of mammography. The test, known as a mammogram, screens the breast using x-ray technology, to find cancer before it is discovered during a self-exam of the breast or a clinical exam by a doctor or nurse. There are two types of mammograms, a screening mammogram for women who have no known problem and a diagnostic mammogram that is used to evaluate a patient or as a follow-up to earlier x-rays that showed an abnormality.

Studies show that regular mammograms can increase a woman's chances of discovering early stage breast cancer when it is more likely to be curable. However, in 2009, the United States Preventive Services Task Force, an independent panel of experts appointed by the Department of Health and Human Services to examine health questions, recommended less frequent mammograms for women and recommended that women start breast cancer screening later in life at age 50 rather than age 40. Their recommendations did not include the small group of women with unusual risk factors for breast cancer. The best advice for any women is to check with their physician and consider individual risk factors. The test can also be helpful for men, who also get breast cancer. In men, the cancer can occur at any age but is most common in men between the ages of 60 and 70 years. Still, male breast cancer is uncommon, for every 100 cases of breast cancer, less than one is diagnosed in men (“Fast Facts”). The American Cancer Society, American College of Surgeons, American Medical Association, and the American College of Radiology all recommend annual mammograms for women past the page of 40 and as requested by their physicians for men.

New technology in mammography now includes the use of magnetic resonance imaging (MRI), ultrasound, and digital imaging. While these technologies improve the quality of the breast image and improve the actual diagnosis, they have not replaced traditional or standard mammography as the best way to spot breast cancer. In fact, according to the results of a trial funded by the National Cancer Institute, led by investigators at the University of North Carolina at Chapel Hill, digital mammography was neither better nor worse than standard mammography in finding breast cancers except in the cases of women with dense breasts when digital was superior.

According to researchers, a chief advantage of digital mammography is that radiologists can fine-tune the images to make any abnormalities more noticeable. No matter which type of equipment is used, both digital and standard mammography equipment must be certified by the U.S. Food and Drug Administration (FDA) according to the Mammography Quality Standards Act (MQSA). The MQSA took effect October 1, 1994, and called for FDA certification of all mammography equipment and facilities, including hospitals, outpatient clinics, doctors’ offices, or other clinics.

A screening mammogram is conducted by having a woman stand and face the mammography machine. She must wear a hospital gown or other covering so that she can expose each breast, which is then placed on a plastic or metal film holder approximately the size of a placemat. The technician lowers the machine until the breast is compressed as flat as possible between the film holder and a paddle or rectangle, again the same size of a placemat. The compression lasts for seconds as the x-rays are taken. While compression is uncomfortable, it is necessary to provide the best view of breast tissue, especially in the case of dense breast tissue. Screening mammograms find some 85 percent of breast cancers.

The radiologist then examines the x-rays to determine the appearance of the breasts and creates a report with the details. A mammogram with no abnormalities receives a rating of BIRADS1, based on the Breast Imaging Reporting and Data System (BIRADS), created by the American College of Radiology. A BIRADS2 is benign or noncancerous if one or more abnormalities were found but are variations of normal. The rating system extends to BIRADS5, which means an abnormality has been found that appears highly suggestive of cancer and a biopsy is recommended.

Since the biggest risk factors for developing breast cancer are age or a positive family history of the disease, guidelines recommend an annual screening mammogram for every woman at age 40 and younger for those women with more risk factors. According to the American Cancer Society one in eight women in the United States will develop breast cancer so education about yearly mammograms and monthly breast self-examination may make a difference. An early diagnosis may mean successful treatment while an end-stage diagnosis may reveal little can be done for the patient.
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MANAGED CARE

The term managed care has grown out of other terms in the U.S. health care system, such as health maintenance organizations (HMOs) and before that prepaid group practices (PPGP). The term managed care today refers to health insurance plans that contract with health care providers and medical facilities to offer care for members, often at reduced costs for what the care would cost if a person had no health insurance. Of course, most providers now offer discounted arrangements to all types of health insurance plans, so that aspect of managed care is less unique than it was a few decades ago.

Generally, within a managed care system, there are specific providers who make up the plan's network. Often, the best financial coverage for an individual patient in a managed care plan occurs if the person uses providers within the network. While in the past some managed care plans would not provide any coverage if a person did not use a network provider, now in many cases, there is some coverage of the costs of the care with a higher proportion of the costs left to be paid by the individual if he goes outside of the network providers. How much of the care the plan will pay depends on each individual network's rules.

In simplistic terms, more restrictive managed care plans generally cost the consumer less to purchase, even if the plan is part of health insurance coverage offered through work whereas more flexible plans cost more. In the past, one way to examine different types of managed care plans was to contrast health maintenance organization (HMOs), preferred provider organizations (PPOs), and point of service plans (POSs). Generally, health maintenance organizations usually only pay for care within the network and a person often must choose a primary care doctor who coordinates most care and is also in the network. Preferred provider organizations (PPOs) usually pay more if a person decides to obtain care within the network, but will still pay a portion of care if a person uses providers outside of the network. Point of service pans (POSs) plans often let an individual choose between an HMO and a PPO each time he needs care.

The term managed care also refers to a variety of techniques intended to reduce the cost of providing health benefits and improve the quality of care as well as to the systems of financing and delivering health care to enrollees. The central principle when using the term in this way is an organized effort to involve both insurers and providers of health care, along with the incorporation of financial incentives and specified administrative structures to reach a goal to provide appropriate, cost-efficient health care of good quality.

In its early origins, the beginnings of what we now call managed care had a focus on ways to deliver care more efficiently, at a lower cost, and with more emphasis on coverage of preventive care services than was true for most existing health care services at that time. Some of the ways to accomplish this were through different economic incentives for physicians, which in some managed care plans included having physicians paid on a salaried basis (in many Kaiser Permanente managed care plans, especially those in California); selective contracting with providers and hospitals to lower costs; and more intensive management of high-cost health care problems. In addition, the coverage of preventive services was another way, over a number of years, to help patients focus on wellness rather than just sickness care and to potentially lower costs of care in the long run by using less expensive preventive approaches to discover and treat health problems before they became more serious and expensive.

History The earliest origins of PPGPs, when the term emphasized that care was provided through a group of doctors working together with a prepaid type of insurance arrangement, began under Henry Kaiser. This form of organization provided health care for workers during the building of the Hoover Dam in the late 1930s and continued during World War II. This was a way to provide health care coverage to workers, often in more isolated geographic locations or newer locations in the West, who were involved with ship building and steel mills as part of the war effort. After the war ended, the plan was opened to the public as Kaiser Permanente and became one of the largest systems of its type. By 1966, approximately 20 percent of all Americans in prepaid care were enrolled in Kaiser Permanente (Kronenfeld, 2002).

The term HMO was initially used in 1974, as part of a piece of legislation supported by President Richard Nixon. Politicians and policy experts became interested in encouraging more Americans to join these groups for their health insurance coverage, and federal legislation was passed that encouraged the growth of such groups as part of an effort to control rising health care costs. In the federal legislation, the prepaid aspects of the plans were emphasized along with the inclusion of preventive care and the idea that the services provided would help people to maintain their health, giving rise to the term health maintenance organization. At this time, many of the early groups had been nonprofit, such as Kaiser Permanente, but for-profit HMOs were also being encouraged. Alain Enthoven pushed the concept of “managed competition,” which became the dominant approach by the 1990s (Enthoven, 1993).

By the 1990s, the term managed care replaced the term HMO as a broader way to describe the mechanisms used to deliver health care. By then, a number of managed care options were offered by large, for-profit health insurance companies such as Cigna. While the Kaiser Permanente original model included salaried physicians and ownership of its own hospitals, the coverage expanded to some states outside of the West where ownership of hospitals was not included. Many of the Cigna plans included salaried physicians as a way to control the costs and provide incentives for physicians concerning the amount of care delivered. However, Cigna plans contracted for care with a variety of local hospitals.

In many states, Blue Cross/Blue Shield plans also began to offer managed care options, generally with groups of private physicians and hospitals contracted to provide services. Growth in managed care started to accelerate at this time. In 1976 only 2.8 percent of the population of the United States was in managed care, and by 1990 some 13 percent of the U.S. population was in some form of managed care. That figure grew to 30 percent in 2000. This growth also reflected important geographical variation, ranging from around 22 percent managed care participation in the South up to 42 percent in the West (Eberhardt, Ingram, and Makuc, 2001).

Comparison Of Care One of the major questions concerning managed care has been whether the quality of care patients receive is the same as the care received by patients not under managed care. It has been widely accepted that older-style, not-for-profit managed care plans deliver high-quality care, generally for less money than traditional care. A more important question since the growth of for-profit managed care companies has been whether quality of care varies between investor-owed and not-for-profit plans. One important study demonstrated that investor-owned plans had lower quality across 14 different measures of quality of care (Himmelstein et al., 1999). Quality scores were better for staff and group model HMOs, such as Kaiser Permanente.

Future Of Managed Care For the past decade, there has been discussion about a managed care backlash and the end of managed care (Robinson, 2001; Mechanic, 2001). Some experts have argued that unrealistic expectations were placed on managed care, especially the idea that it could result in major cost containment. Often, this has occurred only when tight constraints were placed on patients and doctors over use of outside referrals or use of more expensive approaches to treat care. Patients, however, have reacted negatively to such restrictions, and in the past decade more PPOs and POS plans with fewer restrictions have become commonplace. Mechanic (2001) argued that Americans are uncomfortable with the idea of having their health care rationed, and have viewed managed care as a mechanism for rationing. Patients want to be able to trust their physicians and not doubt whether the physician is looking out for the best interests of the patient versus the financial interest of the plan. For these reasons, the managed care term was not used much in the recent debate over health care reform led by President Obama. Managed care approaches are still part of the health care delivery options in the United States, but often of the broader, more open type.
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MANIC-DEPRESSIVE DISORDER. See BIPOLAR DISORDER

MARIJUANA. See MEDICAL MARIJUANA; SMOKING

MAYO CLINIC

The Mayo Clinic is one of the premier health facilities in the world with campuses in Rochester, Minnesota; Jacksonville, Florida; and Scottsdale, Arizona. The clinic offers patient care, research, and a graduate school medical education program that provides hundreds of medical residencies and fellowships. According to the Mayo Clinic's website, the Mayo Clinic mission remains the same today as when the institution began: to inspire hope and contribute to health and well-being by providing the best care to every patient through integrated clinical practice, education, and research (Mayo Clinic, 2011).

The physicians, scientists, and researchers from the Mayo Clinic continue to share their expertise through online articles, books, and a free online newsletter. Web content from the clinic is also provided through RSS feeds, which are a new technology for distributing web content through a subscription. Those subscribers then receive an alert when new and updated topics are published. The clinic also announced a publishing agreement in 2009 with Oxford University Press. The collaboration will result in jointly published medical reference books and textbooks authored by Mayo Clinic physicians and researchers.

[image: images]

The Mayo Clinic building, located in Rochester, Minnesota, includes the medical facility, and also provides space for research and educational activities.

(Pictureguy66/Dreamstime.com)

The institution has come a long way from its early beginnings as St. Mary's Hospital in 1889. The hospital, run by the Roman Catholic Sisters of St. Francis of Rochester, was first known for its surgical expertise thanks to the Mayo brothers and their staff. William J. Mayo (1861–1939) and Charles H. Mayo (1865–1939), the two surgeons, were determined to create an institution that would showcase their humanitarian ideals and promote cooperation, collaboration, and information sharing among their colleagues in medicine. As the clinic grew in size, it attracted the leading medical practitioners of the day and steadily increased its growing specialty areas. By 1915 the institution included an educational branch known as the Mayo Foundation for Education and Research through which the brothers sought to train new generations of doctors in their joint venture with the University of Minnesota.

The goal of the clinic from its earliest days was to treat patients on the premises and also to provide information that could be used by doctors throughout the United States and the world who might be treating patients with similar conditions. In its years of early development, the clinic specialized in surgery, and its areas of expertise quickly expanded to include anesthesia, physiotherapy, social services, dietetics, and nursing education. Today, the Mayo School of Health Sciences offers 96 programs representing more than 57 health science careers. The clinic was named a “Best Hospital” by the 2010 U.S. News & World Report for the 21st straight year as part of the magazine's annual “Best Hospitals” issue.

In fact, the Mayo Clinic ranked second overall among the top medical facilities in the country, and remained among the top three hospitals in 10 of their specialties, putting them just 2 points below first-place Johns Hopkins Hospital in Baltimore in the 2010 U.S. News & World Report annual honor roll. The Mayo Clinic was the most highly regarded for its treatment of diabetes and endocrinology, kidney disorders, and gastroenterology. Other premier hospitals on the list include Massachusetts General Hospital, ranked third overall, Cleveland Clinic, ranked fourth, and Ronald Reagan UCLA Medical Center in Los Angeles, ranked fifth overall.

The brothers incorporated the clinic in 1919 under the Mayo Properties Association in order to ensure its continued success after their deaths. In fact, both William and Charles had retired to neighboring houses in Tucson, Arizona, when in the spring of 1939 William was diagnosed with stomach cancer. He returned to the clinic for surgery and Charles traveled to Rochester to help with his recuperation. While William was recovering, Charles took a trip to Chicago where he had studied medicine at the Chicago Medical School, later known as Northwestern University Medical School. While in Chicago he developed pneumonia and died in May 1939. William's surgery was ultimately not successful, and he died two months later in July 1939.

The current Mayo Clinic cares for more than half a million people each year according to statistics for 2009. The Mayo Health System directly reaches more than 70 communities in the upper Midwest. With almost 4,000 staff doctors and researchers and another 3,000 residents, fellows, and students, the total staff for the Mayo Clinic campuses includes more than 55,000 employees.

Through its medical education program the Mayo Clinic remains at the cutting edge of research in a wide range of medical specialties. The doctoral and master's programs focus on seven biomedical subspecialties, and the 248 medical residencies and fellowships offered represent virtually all medical specialties offered in medicine today. Total revenue for 2009 was more than $7 million (“Mayo Clinic Facts—2009”). The institution is funded through contributions, grants, and endowments as well as government, foundation, and industry funding sources.

William and Charles Mayo were visionaries in the field of medicine and sought to create a unique institution to treat people with dignity. Both men were recognized for their medical talents throughout their careers. Charles was named president of the American Medical Association in 1906 and in 1915 served as a professor of surgery for the University of Minnesota. William was named to the university's Board of Regents in 1907. The brothers remained active on the board of the Mayo Clinic until their deaths. Due to their efforts and the continuing work of its staff, the Mayo Clinic remains a respected facility that balances the needs of patients for humane and effective treatment with the needs of doctors to share professional experience and information in research and education.
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MEDICAID

Medicaid is a U.S. government-sponsored health program for low-income families and individuals that pays their health care costs when they lack access to private health insurance. Medicaid and Medicare are similar-sounding government health care programs, but they are quite different. While Medicaid serves low-income Americans, Medicare is strictly for senior citizens above the age of 65 and younger people with certain disabilities as well as all people with end-stage renal disease. There are strict income criteria for anyone to receive Medicaid and those restrictions vary from state to state. Medicaid also covers a wider range of health care services than Medicare. In contrast, Medicare is available to all U.S. citizens over the age of 65 regardless of their income if they have paid taxes into the Social Security fund. Medicare covers hospital bills in Part A, medical insurance in Part B, and prescription drugs in Part D.

Medicaid became law in 1965 along with Medicare under Title XIX of the Social Security Act. Different groups of Americans are covered under Medicaid but even within these groups certain criteria must be met. Those include age, if someone is pregnant, disabled, or blind, along with requirements for income and resources such as bank accounts, real estate, and whether that person is a U.S. citizen or a lawfully admitted immigrant. In fact, some Americans are eligible for both Medicaid and Medicare. Children are eligible for coverage based on their status even if their parent is not eligible. Also, if a child lives with someone other than her parent, she may be eligible based on her own need rather than on her guardian's eligibility.

The Obama administration announced plans for an additional $206 billion in bonus Medicaid payments to some 15 states if they could sign up eligible children who had previously failed to enroll. The payments, which were established when the Children's Health Insurance Program (CHIP) was reauthorized in 2009, will target some of the estimated 4.7 million children who may be eligible for Medicaid coverage, but whose parents or guardians fail to apply for them.

Each state administers its own Medicaid program and the federal Centers for Medicare and Medicaid Services (CMS) monitors each of those state-run programs and establishes requirements for eligibility standards, service delivery, quality, and funding. Some states have their own name for their program such as MassHealth in Massachusetts, Medi-Cal in California, and TennCare in Tennessee. While state participation in Medicaid has been voluntary, all 50 states have participated since 1982. States provide up to half of the funding for their Medicaid programs, but they must follow federal guidelines in order to receive matching funds and grants from the federal government.

There are two basic types of Medicaid coverage, a community coverage that assists individuals who have little or no medical insurance and the nursing home coverage that pays all of the costs of nursing homes for eligible people once that individual's resources have been exhausted. Medicaid is the largest source of funding for medical and health-related services for Americans with a limited income, and as the baby boomer generation continues to age, nursing home coverage has become the fastest-growing aspect of Medicaid payments.

Another area where Medicaid coverage has escalated rapidly is in the treatment of autism spectrum disorders (ASDs) in state Medicaid programs. A three-year study by Penn State College of Medicine researchers found that dollars spent on treatment for autism was higher than in any other mental disorder and total health care expenditures for ASDs grew by 32 percent from the year 2000 to 2003 when the study was conducted (“Rapid Rise,” 2010). The researchers recommended that states ensure adequate resources to provide adequate care for what they called a particularly vulnerable population.

However, problems have been associated with Medicaid reimbursement amounts for many years. Participation in Medicaid is optional for doctors and nursing homes so many do not participate in the program because the reimbursement rates are low. A report released in the summer of 2010 showed that emergency room visits to U.S. hospitals had increased more than 23 percent in the decade from 1997 to 2007, a figure double what researchers had anticipated based on population growth (Tang et al., 2010). Researchers from the University of California at San Francisco suggested those low reimbursement rates to doctors who care for Medicaid patients may be the key factor behind the increase.

According to Dr. Ning Tang, lead author of the UCSF study, physicians are refusing to accept new patients with Medicaid due to big differences in reimbursement rates. This in turn has pushed those individuals to hospital emergency rooms for everything from ear infections to heart disease. Statistics from the report showed that emergency room visit rates for adults with private insurance and those on Medicare showed no significant change while visit rates for Medicaid patients specifically accounted for the large increase. Researchers suggest this may show that Medicaid patients might not have adequate access to outpatient care. The study also noted that the number of U.S. emergency departments went down by 5 percent during the 10 years the statistics were collected, further shrinking health care access for adults with Medicaid (Tang et al., 2010).

With the 2010 Patient Protection and Affordable Care Act poised to increase coverage to an estimated 16 million Americans by expanding eligibility to the Medicaid program in 2013, researchers suggest there may not be enough doctors or services available to meet projected health care needs. This may be compounded by the 2010 law, which specifically requires states to expand eligibility for Medicaid recipients to all adults who make 133 percent of the federal poverty line by 2014. Medicaid administrators on the state level are looking for additional assistance as they prepare for this large increase in program enrollees while they deal with ongoing budget cuts, furloughs for state workers, and pay cuts as part of an overall effort to balance state budgets. Since the federal government only provides 50 percent of the funding for the programs, states will have to work hard to meet these new financial obligations.

The need to contain Medicaid costs is considered one of the most difficult budget issues facing legislators on the state and federal level. The complexity of the system, the variety of benefit packages available in different states, and the large amount of paperwork required make it vulnerable to billing fraud and other abuses. According to an annual report released by the Centers for Medicare and Medicaid Services (CMS), spending on Medicaid reached more than $339 billion in 2008, and growth is expected to average about 8 percent over the next 10 years, reaching some $674 billion by 2017 (“Medicaid”). That growth rate is more than double the 4.8 percent growth projected in the general economy. So federal and state governments are cracking down on Medicaid waste and overspending as a way to try and ease budget problems.

The amount of money lost to fraud, waste, and abuse is significant if recent figures are accurate; up to $700 billion was reportedly wasted in the U.S. health care system, not limited to federal health care programs; the majority of it due to unnecessary care, fraud, and administrative inefficiency (Waltz, 2010). Congress has also increased funding for a joint HHS–Justice Department antifraud task force known as HEAT (Health care fraud prevention and Enforcement Action Team). On December 20, 2010, the Justice Department announced a $280 million settlement with a pharmaceutical manufacturer who offered customers one price and then falsely reported inflated prices to the lists the government uses when calculating how much to pay for the drugs. This allowed the buyers to pocket the difference between the real price of the drug and the inflated price paid by the government (Waltz, 2010).

The HEAT program started in 2007 and has expanded its operations from two locations to seven metropolitan areas: Los Angeles, Miami, Detroit, Houston, Baton Rouge, Tampa, and Brooklyn. The task force has also charged more than 500 defendants through civil enforcements and has been instrumental in the return of some $441 million in federal Medicaid money back to the government (“Fight against Fraud”). The HEAT website lists activities per month and links to additional information about indictments, pleas, or sentencing. Increased enforcement has been a cornerstone of the administration of President Barack Obama, who in remarks to a joint session of Congress in 2009 suggested much of the health care reform plan could be paid for through savings from the waste or abuse that exists in the current health care system (Waltz, 2010).

One avenue to solving Medicaid budget issues is through changes like a new federal rule passed in November 2008 that allows states to charge premiums and higher copayments to Medicaid participants. The rule will limit financial losses from the program by allowing states to save more $1 billion and the federal government to save approximately $1.4 billion (Sack, 2010).

Unfortunately, the burden of paying for those premiums and copays will fall squarely on the low-income people Medicaid serves. Government estimates suggest Medicaid recipients will pay more than $1 billion over five years beginning in 2008 (Pear, 2008). Additionally, savings would come from a reduced use of services by Medicaid recipients since many of those individuals may find even a modest increase will price a doctor's visit or prescription refill out of their reach. The rules do allow states to set up a sliding scale for deciding premium and copayment amounts. However, groups such as AARP and American Academy of Pediatrics have criticized the rule change, saying the higher fees will make it more difficult for low-income children and seniors to get the health care they need (Pear, 2008). According to recent figures, Medicaid enrollment topped 50 million in 2009, up 2.4 million from 2008, with half the increase among children (Sack, 2010).

Sharon Zoumbaris
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MEDICAL MARIJUANA

The debate to legalize marijuana has been raging for many years, and will continue as long as there are Americans who want to use it recreationally and for medical purposes. Although the federal government bans marijuana use of any kind, certain states sidestepped that roadblock and have allowed its limited use under the umbrella of “medical marijuana.”

The word medical implies something used in medicine to treat a disease state, whereas marijuana (Cannabis sativa) remains classified as an illegal herb in most of the states in the United States, with the exception of those few where the term medical marijuana now protects and justifies its legal availability on the retail market.

Cannabis is an herb whose use dates back as far as 2737 BCE, as first noted in Chinese documents. In 1937, Cannabis use was criminalized in the United States despite the objection of the American Medical Association as expressed to Congress during its debate on marijuana use. At issue, the Drug Enforcement Agency (DEA) listed marijuana as a Schedule I substance, which means it has no acceptable medical use.

More than 60 years later, on March 17, 1999, a group of 11 scientists commissioned by the Institute of Medicine (IOM) to report on marijuana stated that the herb was useful for an even longer list of conditions, including wasting away due to acquired immune deficiency syndrome (AIDS), nausea and vomiting due to anticancer medications, and the pain and muscle spasms associated with multiple sclerosis. However, the argument over whether to classify marijuana as “a panacea” or “a pariah” remained under debate.

Marijuana contains more than 460 active substances and more than 60 specific chemicals known as cannabinoids, with the principal active constituent being Delta (9)-tetrahydrocannabinol (THC), available commercially as a medication in the United States. Unfortunately, THC is normally given orally even though when commercially made it appears its effect on nausea and vomiting, pain, and appetite loss is greater when the herb itself is smoked. Marijuana specifically, and cannabinoids as a group, possess anti-inflammatory, pain relief or analgesic effect, antioxidant, and protective effects on the nervous system cells.

The cannabinoids are known to be “neuro-modulators.” That is, they have the ability to modulate the functions of the nervous system, oftentimes in a therapeutic way. This idea of nervous system protection goes against the popular belief that smoking marijuana causes damage to the nervous system. In fact, the majority of studies done on schizophrenic patients who smoked marijuana confirmed the positive effect marijuana had on the nervous system; patients who smoked marijuana demonstrated better cognitive functions than similar patients who did not inhale the herb.

The use of marijuana can also produce numerous positive outcomes in conditions such as Alzheimer's disease, Parkinson's disease, diabetes, cerebral ischemia, nausea and vomiting, and rheumatoid arthritis. Many of these positive outcomes from marijuana can be attributed to another major active constituent in the herb, cannabidiol. Researchers suggest a combination of cannabidiol and THC taken orally by patients with a variety of conditions that cause chronic pain can yield improvement in their pain management as well as in their quality of sleep.

A good number of case reports exist in medical literature on the use of marijuana and its relation to cancer. THC, for example, has been shown in various research studies to either inhibit or potentiate tumor growth (Preet, Ganju, and Groopman, 2008). The determining factor that governs this dual activity is the type of tumor involved. Overall, it appears that substances in marijuana have the ability to damage the DNA material, and by doing so damage tumor development.

Certain segments of the population, such as HIV patients, are more likely to smoke it to control symptoms such as nausea and muscle pain. Patients suffering from spinal cord injuries also reported marijuana use was effective in blocking the pain sensation they felt. However, not all studies on marijuana and cognition agree that a positive effect exists, as some reported a definite decline in the cognitive ability with its use. This combination of positive and negative effects provides strong arguments for supporters and opponents.

In fact, supporters of medical marijuana suggest the general public may be even more accepting of medical marijuana than are physicians. In the United States, marijuana is the number one illicit drug abused, especially among young adults and teens (Budney, Vandrey, and Stanger, 2010). Studies have shown that smoking marijuana for recreational use may also be associated with failure to complete a college education among young people.

Smoking marijuana also causes impairment of motor skills, regardless of how it might affect the cognitive ability of individuals. Other significant adverse events associated with cannabinoids inhalation reported in the literature included dizziness, vomiting, urinary tract infections, and relapse in multiple sclerosis.

The objection to marijuana use is often based on moral/ethical, political, and/or scientific ground. Recreational use of marijuana can lead to addiction, which requires medical intervention. Fortunately, current effective psychosocial treatments to deal with this addiction are available. However, pharmacotherapies are still lacking. Opponents of marijuana warn that repeated use can lead to a potentially greater abuse of other more serious recreational drugs.

Even if there is continued support in the general public for legalizing marijuana, politically it is a topic that many politicians shy away from due to the belief it might “send the wrong message” of support. Overall, the issue of marijuana remains politically charged as both sides hold strong opinions about its legalization, one more reason the question of its fate remains undecided. Should it be decriminalized by an act of Congress, by voters through the ballots, or by the FDA through scientific rigors? No one definitive answer has emerged. At this point, the general consensus among law enforcement officials and legislators is that drug dealers have to be stopped from making marijuana available until further decisions are reached, whether those decisions are based on scientific or moral indicators.

Currently, some 13 states have legalized marijuana on a limited therapeutic basis, increasing the conflict between state laws and federal laws governing the issue. If states assume their laws are constitutionally based, until the Supreme Court rules on the “legalization” issue, the conflicts will remain unresolved. As of January 2011 in California, the laws state that possession of one ounce or less (28.5 g) of marijuana is considered an “infraction,” resulting with no criminal record. However, federal law enforcement agencies can charge an individual having a small amount of marijuana (less than one ounce) as possession with “intent to sell,” which is a felony.

[image: images]

One-eighth of an ounce of California grapes medical marijuana in a bar-coded bag.

(Eric Broder Van Dyke/Dreamstime.com)

Smoking marijuana carries high risk for developing lung cancer independent from cancer caused by smoking cigarettes (Aldington et al., 2008). Also, smoking marijuana among relatively young individuals (less than 60 years of age) was found to be associated with an increased risk for developing bladder cancer. In a no dose-dependent fashion, smoking marijuana at least once a month increased the risk for developing malignant primary adult-onset glioma. In certain cases, the cannabinoids in marijuana acted as protective agents against the development of cancer. This was evident in the case of head and neck squamous cell carcinoma development where it was shown that moderate marijuana use was associated with a reduced risk of developing this cancer type (Liang et al., 2009).

One potential development of future anticancer agents is related in part to our understanding of the “endocannabinoids system.” Several endogenous substances have been identified in this system with the capability to bind to cannabis receptors. These substances are known as “endocannabinoids” and they are widely distributed in various organs and the immune system, as cannabinoids receptors are now well characterized and identified. Two cannabinoids receptor types identified so far are CB1 and CB2. The CB1 receptors are mainly found in the central nervous system and peripheral tissues whereas the CB2 types are found in the peripheral and immune tissues. Researchers have also located the presence of CB2 in brain tissues as well. Activation of CB1 receptors produces psychoactive effects, but not the same as the CB2 receptors. Therefore, agents that can activate selectively the CB2 receptors have become the target of clinical investigations of many agents.

Two important chemicals that have been identified in the endocannabinoids system are the anandamide and 2-arachidonoylglycerol. They play important regulatory functions governing food intake, reproduction, the immune system, and behavioral activities (e.g., “social play” type). Disruptions in the endocannabinoids functions are associated with obesity and metabolic syndromes, and perhaps are linked to the development of migraine headaches as well.

Moreover, levels of endocannabinoids present in the brain are also associated with mood disorders such as schizophrenia, depression, and anxiety. Perhaps the most interesting aspect about these endogenous compounds is that they play a major role in blocking pain signaling, similar to that of the cannabinoids action found in marijuana in blocking pain sensation. It is believed that this analgesic (pain-killing) effect of the endocannabinoids is in part due to their anti-inflammatory actions.

The presence of cannabis receptors naturally present in mammalian tissues and the potential applications of activating (or blocking) these receptors by chemical agents have become the target of intense research for a multitude of clinical applications. Once again it does raise the question of whether this plant is really a “bad substance.” There is a fine balance of using marijuana as a recreational substance and as a substance of potential “medical” use. This balance may continue to shift as the United States becomes more receptive to the idea of “medical marijuana” or as research uncovers new details about its complicated effects.

Antoine Al-Achi
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MEDICAL POWER OF ATTORNEY

After involvement in an automobile accident in 1983, Nancy Cruzan lingered in a permanent vegetative state for seven years until the U.S. Supreme Court ruled her parents could have doctors take out her feeding tube. Nancy died in December 1990, the same month the feeding tube was removed. The court's Cruzan decision, one of several well-known right-to-die cases, represents the constitutional right to end life-sustaining treatment when it is clear such action is what the patient would have wanted.

Injury, illness, or death are difficult subjects to contemplate yet Americans need to consider the story of Nancy Cruzan and take steps to determine their own fate should something tragic happen in their lives. The medical power of attorney or proxy and living will are the two basic types of directives most frequently used for advance health care planning.

Following Nancy Cruzan's death, Congress passed the Patient Self-Determination Act (PSDA) to ensure individuals are informed of the right to participate in their own health care decisions, even when unable to speak for themselves. The act's intent is threefold: public education regarding state laws governing the refusal, withholding, and withdrawal of treatment at the end of life; encouragement of widespread use of advanced health care directives such as a medical power of attorney or living will to minimize the uncertainty among doctors and family members that can lead to protracted legal fights and prolonged treatment of the dying; and decreasing the cost of end-of-life treatment by reducing unnecessary or unwanted medical intervention. Under the act health care institutions are required to explain to patients that they have options to accept or refuse medical treatment. It also requires patients be made aware of their right to choose advance directives such as proxies and living wills.

The most common situations where people require someone to make medical decisions for them involve patients who have lost their capacity to understand their treatment options due to conditions such as dementia, Alzheimer's, brain injury, or some type of catastrophic accident.

A medical power of attorney, also known as a durable power of attorney for health care, enables patients to appoint a health care proxy or medical agent. This designated individual serves as a patient surrogate in situations when that person does not have the ability to make his own choices. The selected individual or “agent” may only make those decisions on behalf of the patient if the patient's physician certified in writing that he is incompetent. The medical power of attorney can be guided by an existing living will but the person acting for the patient also has the authority to interpret the patient's wishes in situations that are not described in that living will.

Anyone may hold a medical power of attorney except the patient's physician or health care provider or an employee of the health care provider unless that person is also a relative of the patient. Whoever is selected should be knowledgeable about the wishes, values, and religious beliefs of the patient, someone whom the patient trusts with what may become very difficult decisions.

A medical power of attorney differs from a living will, also referred to as a health care directive or declaration. The living will is a document that is limited in scope and addresses the withholding or withdrawing of medical treatment for patients who are terminal or have an irreversible condition. While a living will can help avoid disagreements over treatment options, it will not be enough in every circumstance, especially when treatment may be justified to increase the patient's comfort or has the potential to improve the patient's ability to communicate with others. In comparison, the medical power of attorney is broader in scope and includes all health care decisions with only a few exceptions.

Each state has specific laws governing the medical power of attorney. In some states it is possible to grant what is known as a springing power of attorney, which only takes effect after the patient is incapacitated. However, legal experts recommend those considering this option should specify exactly how and when the power would spring into effect. With the increase in health privacy laws in the United States physicians are not legally allowed to reveal information about the capacity of a patient unless the power of attorney specifically authorizes them to do so.

The necessary documentation for the medical power of attorney and living will may vary state by state, but the forms are usually available online at no or low cost. A person may prepare a directive on his own or consult with an attorney. In order for a medical power of attorney to be a legal document it must be signed and dated by the principal or patient, the agent, and other witnesses. Having the document reviewed and signed by a notary public increases the likelihood of it withstanding a legal challenge and is required by some states. Health care professionals and organizations can provide information and education. These legal directives can be canceled by the person it relates to at any time.

Decisions that need to be considered in this type of planning process include discussion of types of available life-sustaining treatments, what treatments a person would or would not accept if diagnosed with a terminal illness, along with an understanding of that individual's personal values and beliefs. All of these considerations should be formally documented in writing in the proper form, kept in an accessible place, and shared with appropriate individuals. Any type of advance health care directive should be reviewed and updated as a person's medical status changes over time.

While the content of any health care directive depends on an individual's personal scope, important questions to ask include: Will I use nonlife-sustaining measures to relieve pain and suffering? Will I accept resuscitation, mechanical ventilation, nutritional and hydration assistance? Do I have religious objections to any medical therapies? Do I want to be an organ donor?

Advance health care planning through the use of a medical power of attorney is not just for the very ill or very old. Anyone over the age of 18 would benefit from thinking ahead about their future health care preferences and medical treatments. Specifying someone as a medical proxy and providing instructions for medical care ahead of time ensures an individual's desires are met in the event of unexpected illness or injury that renders a person unable to make self-decisions, and minimizes the unknown for family, friends, and health care providers.

Research based on real and hypothetical patterns of patient preferences held by a majority of persons in like circumstances has been conducted by the Agency for Healthcare Research and Quality. The objective is to aid physicians and other health care professionals in their efforts to assist people with advance health care planning and the assessment and selection of end-of-life treatment options. Outcomes show that a person's doctor or primary care provider can help guide a patient's future treatment decisions and advance planning preparation. Caring conversations should lead to well-thought-out advance health care choices. The use of a medical power of attorney along with a living will provides emotional peace of mind when done prior to a person becoming incapacitated.

Dianne L. Needham
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MEDICARE

If you are over 65 years old or younger with permanent disabilities, you are among the more than 45 million Americans who have access to health insurance from Medicare. President Lyndon B. Johnson established this social insurance program in 1965 when many of today's newest recipients were just beginning their careers. Now, thanks to the 45-year-old program, the cost of health care services including doctor visits, hospital stays, and prescription drugs is less overwhelming for many Americans.

Medicare has been called socialized medicine by critics but at the time it was instituted roughly half of all U.S. senior citizens did not have medical insurance at an age when many needed it most. Still, Medicare takes a sizeable chunk out of the federal budget. In 2009, it made up 13 percent of the more than $3 trillion federal budget and equaled 17 percent of the total national health care spending of $2.5 trillion. And if figures from the Centers for Medicare and Medicaid Services (CMS) are correct, that number will almost double to $4.6 trillion by 2019 (“Get Health Reform,” 2010).

Medicare is the elephant in the room during discussions about how to moderate the growth of both federal spending and health care spending. It was at the heart of the fierce debate over the Obama administration's health care reform efforts. Unfortunately, at the same time lawmakers were debating health care the number of uninsured Americans continued to grow at a rapid rate. Nationally, about 19 percent of people below the age of Medicare eligibility were uninsured in 2009, compared to 17 percent the previous year. This is the first year since 1987 that the number of people with health insurance has declined.

Plus, Americans who are eligible for government health insurance have now been enrolling in growing numbers, between 2008 and 2009 another 6 million additional people enrolled even as those covered by private employer-provided insurance dropped. This means the number of Americans receiving government insurance from Medicaid and Medicare was the highest ever in 2009, while the number of U.S. citizens privately insured was at its lowest (Benson, 2010).

American retirees turn to Medicare when they reach the age of 65. However, for some retirees Medicare becomes even more important when their employer-provided coverage plans increase premiums, raise rates, stop subsidizing costs, or are eliminated altogether. Following passage of the Patient Protection and Affordable Care Act in March 2010, analysts predict those numbers could grow even faster. Although under the new law, major provisions to expand insurance coverage do not go into effect until 2014, federal economists calculate an additional 32 million people will eventually be covered by government insurance as the changes unfold.

With those numbers in mind the debate has turned from criticizing the program to controlling its sharply risings costs, especially as the baby boom generation becomes eligible for coverage in larger and larger numbers.

Basic Components What exactly will Medicare offer an aging American population? The program consists of four parts, each covering different benefits. Part A, also known as the Hospital Insurance (HI) program, covers hospital stays, costs for skilled nursing facilities, home health and hospice care. Part A is funded by tax dollars that are paid by employers and workers and it adds up to some 40 percent of Medicare spending (“Medicare: A Primer,” 2009). Americans age 65 and older are almost all automatically entitled to Part A if they or their spouse are also eligible for Social Security payments and if they have made a payroll tax contribution for 10 or more years.

Anyone who is entitled to Part A does not pay premiums for covered services. They must be U.S. citizens or permanent legal residents. They can choose to enroll in a Medicare Advantage plan (see Part C), which is a specialized plan from a private insurer. For those individuals age 65 and over who did not pay enough Medicare taxes during their working years, they can pay a monthly premium to enroll in Part A.

Part B, called the Supplementary Medical Insurance (SMI) program, pays costs related to doctor visits, outpatient, home health and preventive services. Part B is funded by a combination of premiums paid by Medicare beneficiaries and general revenues. Medicare members who have higher annual incomes pay a higher monthly premium. Part B accounts for some 27 percent of Medicare spending and this section is voluntary, meaning enrollees who are still working and receive employer-sponsored health care can delay their Part B enrollment until they officially stop working.

Not surprisingly, although Part B is voluntary, about 95 percent of beneficiaries with Part A are also enrolled in Part B. Additionally, individuals who are not entitled to Part A may enroll in Part B, but those who are eligible must sign up when they are first eligible or face paying a penalty for late enrollment unless they are receiving employment-sponsored coverage.

Part C is called the Medicare Advantage program. It is unique because it allows beneficiaries to enroll in a private plan such as a health maintenance organization (HMO), a preferred provider organization (PPO), or a private fee-for-service plan (PFFS). Many people find the Advantage plans offer more flexibility. These plans receive payments from Medicare for their members when those members receive Medicare-covered benefits including hospital stays, doctor's visits, and in some cases, prescription drug benefits. Part C is financed with the same funds that cover Part A and it accounted for 21 percent of Medicare benefit spending in 2008. Individuals are eligible for Part C if they are entitled to Part A and enrolled in Part B.

Part D is the outpatient prescription drug benefit and is available to beneficiaries through private plans that contract with Medicare, including stand-alone prescription drug plans (PDP) or Medicare Advantage prescription drug plans (MAPD). The Medicare Modernization Act of 2003, which was retooled again in 2006 under President George W. Bush, called for Part D plans to provide a standard prescription benefit. Part D is funded through general revenues and premiums from Medicare beneficiaries. Those individuals eligible for Part A, and who are enrolled in Part B, are eligible for prescription drug coverage under a Part D plan as well. Just like Part B, there is a penalty for late enrollment for anyone who chooses to go without drug coverage from some type of provider. That coverage must be at least comparable to the Part D standard benefit.

Annual Enrollment Choices While basic Medicare options sound as easy as A, B, C, each year recipients face an overwhelming number of choices during their annual reenrollment period, which runs from November 15 through December 31. Of course, those whose coverage does not change and who are also satisfied with their plans can stand pat. But some recipients will have to make a change whether they want to or not. For many, their former Advantage plans no longer exist or their prescription drug coverage has gone away. In 2009, the Centers for Medicare and Medicaid Services (CMS) eliminated close to 18 percent of the Advantage plans, saying they had too few members or were too similar to other plans in terms of benefits provided (Konrad, 2009). That meant an additional 600,000 Medicare recipients had to change plans that year.

For those who were members of a private Advantage plan that was eliminated, they could do nothing and be automatically enrolled in the traditional Medicare A and B plans. But, if they were not enrolled in a prescription drug plan because drug coverage came with their previous Advantage plan, they would have to enroll separately through a private insurer for drug coverage during the end-of-the-year enrollment dates.

What if your plan did not change but your health or financial situation did? Then it might be important to reexamine coverage. The traditional Medicare coverage has monthly premiums and a deductible for hospitalizations and copayments for many doctor visits. Some of the thousands of remaining Medicare Advantage plans can lower those costs. Or in some cases people choose to buy a Medigap or supplemental policy to cover costs Medicare will not. On the other hand, the Advantage plans work like the HMO or PPO systems and going to a doctor out of network can be expensive.

Don't forget to compare Medicare D drug plans as well. It is especially important to look at prices and at the drugs you use to see if they are covered by the plan you have selected and how those costs compare to other drug plan prices. Be careful, Medicare D plans change the list of covered drugs frequently, so a phone call to your prescription provider to check on your specific medications may be an important extra piece of “insurance.”

Donut Hole Of course, there is also the infamous “donut hole” to worry about as well. The “donut hole” is a coverage gap that people with Medicare hit after they spend a certain amount of money on their prescription drugs. This hole presents serious financial problems to many people on fixed incomes who may have to choose between their rent and groceries or their medicines. There is good news and bad news for seniors concerning improved coverage for that gap.

The bad news: according to a report released by the Kaiser Family Foundation, the hole has grown from $2,700 in 2009 to $2,830 in 2010 (Wechsler, 2010). Once these beneficiaries reach that amount they must pay the full cost of prescriptions. After individual costs exceed $6,440 the government will cover 95 percent of any additional drug charges (Wechsler, 2010). In an effort to provide more relief, the Obama administration is working to close the gap and pushing the pharmaceutical companies to pick up much of the cost by 2020. The federal government also offered a $250 rebate to “donut hole” beneficiaries in 2010. By the fall of 2010 more than 1.2 million people with Medicare had received rebate checks (“New Help for Seniors,” 2010).

The good news is that the number of prescription drug plans now voluntarily filling the donut hole has increased. In August 2010, Department of Health and Human Services Secretary Kathleen Sebelius reported one more piece of good news, seniors with Medicare who fall into the hole can receive a 50 percent discount on brand-name drugs and will start to pay less for generic drugs starting in 2011 (“New Help for Seniors,” 2010).

What if you make a mistake or change your mind when deciding on Medicare options and plans each year? You cannot switch or join a Medicare D plan unless you already have some plan with prescription drug coverage. You can switch from one Advantage plan to another during the open enrollment period from January 1 through March 31. You can also switch from an Advantage plan to the traditional Medicare or switch from Medicare to an Advantage plan during the January through March enrollment dates. Of course, there are also changes brought by the government, including proposed legislation to further cut payments to Medicare Advantage plans over the next 10 years.

Medicare Recipients Who are Medicare recipients? Many enjoy good health but at least a quarter have serious problems and have multiple chronic conditions including diabetes, heart disease, cancer, arthritis, and hypertension. Although the majority is age 65 and older, some 16 percent of the 45 million Americans covered are under age 65 and are permanently disabled. These individuals tend to have lower incomes than other recipients. In fact, almost half of all Medicare beneficiaries have an income below 200 percent of the poverty level ($20,800 for an individual and $28,000 for a couple in 2008), and 16 percent have an income below 100 percent of the poverty level (“Medicare: A Primer,” 2009). Most of these people live on modest incomes and depend on Social Security as their primary retirement income. Poverty rates are also substantially higher among women on Medicare than men. More than half of all female Medicare beneficiaries live on incomes below twice the poverty level, substantially higher than the rate for men on Medicare (“Medicare: A Primer,” 2009).

America has changed in many ways since 1965 but one of the most significant changes was the creation of Medicare. At that time less than half of the elderly citizens in the United States had any help to pay for hospital or other medical services. Some were locked out of health insurance based on the cost of premiums; others were denied coverage due to preexisting health conditions. Funding for Medicare may be cut as the federal government works to balance the budget and deal with other financial issues. Will policy makers reduce Medicare, Medicaid, and Social Security? There are no guarantees, especially with increases in health care costs and increasing enrollment in the programs. However, seniors will continue to remind lawmakers that access to affordable health care must remain a high priority for the future.

Sharon Zoumbaris
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MEDITATION

Meditation involves focusing the mind intently on a particular thing or activity, while becoming relatively oblivious to everything else. Some meditation techniques trace their roots back to Eastern religious or spiritual practices. Today, however, people often use meditation in a secular context for inducing relaxation, reducing stress, and enhancing health and well-being. In addition, meditation is sometimes used to help decrease symptoms of depression.

A growing body of research supports the health benefits of meditation. But because many of the studies were not well designed, it is impossible to draw firm conclusions from them. Keeping that caveat in mind, some research suggests that meditation may help alleviate not only depression, but also anxiety disorders, substance abuse, binge-eating disorder, allergies, asthma, chronic pain, high blood pressure, and a host of other medical conditions.

There are several different forms of meditation, all aimed at focusing attention on one thing while freeing the mind of other distractions. The focal point can be a special word, a particular object, a repetitive activity, or even the simple act of breathing. Rather than actively trying to suppress other thoughts, the meditator passively lets them come and go without judgment, gently bringing attention back to the focal point. Most meditation techniques also emphasize finding a quiet spot to practice, assuming a comfortable position, and taking deep, even breaths to promote relaxation.

Meditation works partly by decreasing activity in the sympathetic nervous system, which mobilizes the body during stress, and increasing activity in the parasympathetic nervous system, which counteracts the body's stress response. Research has shown that sympathetic activity tends to be more pronounced in people who are depressed than in those who are not. Regular meditation also may improve the mind's ability to pay attention—an essential skill for regulating mood and getting along in everyday life.
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A young woman meditates in nature. Meditation can bring calmness and physical relaxation, and psychological balance.

(Marco Lensi/Dreamstime.com)

Breathe! Deep breathing exercises are meditation pared down to its most basic elements. The focal point is the breath going in and out. Because such mini-meditations can elicit the relaxation response, they may help control stress and depression. To practice a breathing exercise, find a quiet spot to sit or lie down. Rest a hand on your abdomen, just below the navel. Inhale through your nose as you slowly count to four, feeling your belly push out slightly against your hand as the air enters. Hold for a second. Then exhale through your mouth as you slowly count to four, feeling your belly fall back slightly toward your spine as the air exits. Repeat 5 to 10 times.

Types Of Meditation People do meditation to increase relaxation, enhance general well-being, or cope with mental or physical illness. Below are two types of meditation that are commonly used for health purposes.

Mantra Meditation. In mantra meditation, the focus is on a mantra—a special word, phrase, or sound that is repeated, either silently or aloud, to keep distracting thoughts from entering the mind. The goal is to achieve a state of pure, relaxed awareness. Transcendental Meditation, a modern variation derived from Hindu traditions, was introduced in 1958 by Indian guru Maharishi Mahesh Yogi (ca. 1918–2008).

Mindfulness Meditation. Mindfulness meditation, rooted in Buddhist practices, involves fully focusing on whatever is being experienced from moment to moment, without reacting to or judging that experience. This technique is a core feature of mindfulness-based cognitive therapy, a treatment approach specifically designed to help people who have recovered from depression avoid a recurrence in the future.
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METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS (MRSA)

Methicillin-Resistant Staphylococcus Aureus (MRSA) is a serious staph bacteria that has developed a resistance to many antibiotics. Historically, the most serious MRSA infections occurred in hospitals or other health institutions such as nursing homes and dialysis centers. However, in the past several decades these deadly infections have become more common in the community, where they also continue to develop resistance to treatment.

Where did MRSA come from and why is it now a major public health concern in the United States and in other countries around the world? The Staphy-lococcus aureus organism was first identified in the late 1800s by a Scottish surgeon named Alexander Ogston. Educated before the days of antisepsis, Ogston theorized that abscess formation was caused by a microorganism after he viewed pus under a microscope. What he saw were chains and bunches of cocci.

Ogston named them Staphylococci after the Greek word staphyle, meaning bunch of grapes. Based on their golden color he named the organism Staphylococcus aureus. Ogston was following in the footsteps of other pioneers such as Louis Pasteur and Joseph Lister, who early on had sought to connect the role of germs and antiseptic precautions in surgery. Scientists would later discover that it is not unusual for people to carry microscopic bacteria on their scalp, skin, and nasal passages. Statistics show some 80 percent of the general population carry around staph bacteria on an intermittent basis.

Penicillin was discovered by Sir Alexander Fleming in 1929, but it was not used against staph aureus until the 1940s. Prior to penicillin, bacterial infections could cause serious and many times fatal infections since there was no known treatment or cure. For nearly 50 years after penicillin became available, people gradually took antibiotics’ effectiveness against bacterial infections for granted.

However, as penicillin was increasingly used for treatment, strains of the staph developed a resistance and by 1959 some 90 to 95 percent of all staph aureus strains were penicillin-resistant. Development of drug resistance in bacteria is an age-old battle between science and nature. When an antibiotic kills bacteria or slows their growth, natural selection helps the strongest bacteria then develop traits that aid in their survival against antibiotics. This also leads to the eventual reproduction of the surviving bacteria. Natural selection, an important component of evolution, is one of the main processes in creating genetically heritable traits, which then pass from one generation to the next.

In other words, when staph aureus is exposed to an antibiotic, some will survive while others will not. Those survivors will reproduce bacteria that have inherited that ability to survive. This is stored in the bacterium's genes and ultimately results in the development of complete resistance against a specific antibiotic. When a bacterium carries several resistant genes, it becomes known as a “superbug.”

The longer a bacteria is exposed to an antibiotic, the bigger the risk of developing a resistance. Scientists believe the widespread use of antibiotics has played a key role in the evolution of the superbug, drug-resistant bacterium. This widespread use has included overuse of antibiotics by humans as well as the equally pervasive use of antibiotics in farm animal feed to promote growth and treat diseases caused by intensive agricultural practices. This means that people are unknowingly taking antibiotics in their food, milk, or meats. Antibiotics have even found their way into drinking water systems when the runoff from animal feedlots contaminates groundwater.

Also at issue are pharmaceutical companies and the incentives they have to develop new antibiotics as bacteria become resistant to current drugs. For years, there were new antimicrobials developed and released, but drug companies do not see much return on the money from these products or from antibiotics, which are prescribed for only 10 days. When one considers the newest antibiotics would be used very sparingly to prevent resistance, one sees that drug companies would rather put their research and development dollars into prescription drugs with more profit potential.

One new drug was approved by the FDA at the end of 2010 to treat MRSA. Called Teflaro, the drug is aimed at MRSA infections in the community rather than in health care settings (“FDA OKs Drug,” 2010). The drug received approval for “acute bacterial skin and skin structure infections,” which include but are not limited to MRSA. It was also approved for “community-acquired bacterial pneumonia,” which develops in the lungs of patients exposed to bacteria outside of a hospital.

Over the years MRSA has developed resistance to penicillin, amoxicillin, oxacillin, and other antibiotics, making it impossible for all but the strongest or newest antibiotics to defeat the infection successfully. According to figures from the Centers for Disease Control and Prevention, MRSA strikes 32 out of every 100,000 Americans each year and causes more than 95,000 serious infections and some 19,000 deaths. The CDC figures suggest that MRSA now causes more deaths in the United States each year than AIDS (Klein, Smith, & Laxminarayan, 2007). No updated figures are available from the CDC on MRSA infections from 2005–2010, as hospitals in the United States must switch to the CDC's reporting system. Before the CDC reporting system was initiated, MRSA was reported to the Centers for Medicaid and Medicare. Still, according to the MRSA Survivors Network, other organizations estimate the true numbers to be more than 1 million Americans infected with MRSA and more than 100,000 deaths (MRSA Survivors Network, 2011).
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Doctor Jon Birger Haug leaves a quarantine room after visiting a patient at Aker Hospital in Oslo on October 8, 2009. The patient was quarantined after suspicion of H1N1. In Norway, the decreased use of antibiotics and strict routines have led to less cases of methicillin-resistant Staphylococcus aureus (MRSA), a virulent drug-resistant infection that kills more people in the United States each year than AIDS.

(AP/Wide World Photos)

There are some key differences in MRSA infections that occur in hospitals or nursing homes and those that occur in the community. Historically, those MRSA infections in hospitalized patients or those in medical institutions are often transmitted by health care workers into the body of patients via catheters, dialysis equipment, or on artificial joints or heart valves. When patients get MRSA in health care situations, those infections tend to be more severe when they enter the bloodstream. Although MRSA transmission in the community is growing, most people in this setting get infections of the skin, especially in dormitories, military barracks, correctional facilities, or day care centers.

MRSA infections, as with all staph infections, can be spread by having contact with someone's skin infection, personal items that person used such as towels or bandages. In close quarters, like a locker room, it is easy for the bacteria to spread. However, even if surfaces have MRSA on them, this does not guarantee transmission. The best defense is good hygiene, keeping hands clean, and showering immediately after activities that involve direct skin contact with others. Keeping clothes clean, especially athletic clothes, is also essential.

Symptoms of MRSA infection vary but include swollen, painful pimples or boils that may drain pus. They can quickly turn into deep, painful abscesses with the potential to infect bones, joints, surgical wounds, the bloodstream, heart valves, and lungs. MRSA is diagnosed by testing a tissue sample or nasal secretions for staph bacteria. The sample is examined in a lab where the specific type of staph can be identified.

Treatment of MRSA may include draining the infection and taking a prescription antibiotic. Health care workers caution that when individuals attempt to treat an MRSA skin infection, it could worsen the infection or spread it to others. Anyone suspecting an infection should cover the affected skin, wash their hands, and immediately contact their health care provider or primary care physician. According to researchers at Johns Hopkins Children's Center in Baltimore, a thorough and quick cleaning of the wound makes a significant difference in rapid healing versus persistent infection (“Timely Care,” 2011).

It is also extremely important to take all doses of a prescribed antibiotic even if the symptoms improve unless instructed to stop taking the prescription by a doctor. Antibiotics are prescribed based on the specific bacterial profile of each individual infection. Not all skin sores are caused by MRSA but those that turn red, warm, or form pus should be tested so that they do not develop into more serious infections.

In January 2008 the U.S. Food and Drug Administration (FDA) approved the first rapid blood test that allows health care providers to identify the source of a staph infection in just two hours instead of the two days required by the old tests. This is a significant improvement in diagnosis and is important since an MRSA infection can quickly become serious. And those who have had an MRSA infection are not immune to future infections, making prevention extremely important.

Researchers consider preventative measures an important tool in the fight against infections. Women have been drinking cranberry juice to help treat urinary tract infections for generations. Researchers from Worcester Polytechnic Institute in Massachusetts found that cranberry juice blocks a strain of staphylococcus aureus from initiating infection. The results were presented at the American Chemical Society's national meeting in Boston in August 2010 by Terri Camesano, professor of chemical engineering at WPI (Worcester Polytechnic Institute, 2010). Although the study's main focus was with E. coli and urinary tract infections, the Staphylococcus aureus was included because it can cause a range of staph infections from minor rashes to MRSA. According to the study's author, the S. aureus showed the most significant results in the study and may help researchers in their fight against a number of serious bacterial infections.

In another pioneering study, researchers at the University of Strathclyde, Glasgow, have developed a lighting system based on a narrow spectrum of visible-light wavelengths to decontaminate and prevent the transmission of hospital superbugs including MRSA (“Superbugs Could Be Destroyed,” 2010). The lighting system was discovered and developed by a team of experts that included an electrical engineer, an optical physicist, a microbiologist, and others. According to clinical trial results the technology kills pathogens but is harmless to patients and health care workers and has provided a greater reduction of bacterial pathogens than can be obtained from cleaning and disinfecting alone.

Others are calling attention to the seriousness of MRSA by pushing international health organizations, the CDC, and state health departments to declare MRSA an epidemic and pandemic. The Chicago-based MRSA Survivors Network launched World MRSA Day on October 2, 2009, after it lobbied the U.S. Senate to name October MRSA Awareness Month and designate October 2 as World MRSA Day. Jeanine Thomas, a woman who nearly died from an MRSA infection following surgery, started the U.S. organization. Thomas has combined forces with MRSA Action UK members to raise global awareness about antimicrobial resistance. The groups advocate changes in health care procedures, such as early screening and isolation for MRSA.
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MIND-BODY HEALTH. See PSYCHOSOMATIC HEALTH CARE

MINERALS (FOOD)

Minerals are inorganic elements that cannot be made by the human body. They are stored in varying amounts and along with vitamins are essential for good health. Most minerals, categorized as either major or trace minerals, come directly from plants and water or indirectly from animal foods. One of the most important tasks minerals perform is their ability to maintain the proper balance of water in the human body. The most important water-regulating minerals are sodium, chloride, and potassium. The major minerals include these three as well as calcium, magnesium, phosphorus, and sulfur. Trace minerals include chromium, copper, fluoride, iodine, iron, manganese, molybdenum, selenium, and zinc.

Major minerals are required in amounts of 100 milligrams or more while trace minerals are required in amounts less than 100 milligrams per day. The amount of a mineral or trace mineral that is absorbed and available to any individual is called its bioavailability, which is determined by several factors. Different elements in the diet can decrease the availability of different minerals and excess intake can negatively affect the absorption of other minerals. Minerals can, of course, be obtained from supplements but research suggests that for optimum health, eating a balanced diet is superior to depending on supplements.

Some minerals travel through the body by being absorbed into the bloodstream like water-soluble vitamins. Others, like calcium, act like fat-soluble vitamins and require a carrier for absorption and transport. However, vitamins and minerals differ in one key aspect: vitamins are organic and can be broken down by heat, air, or acid while minerals are inorganic and hold on to their chemical structure. That makes it easier to ingest minerals because they are found in soil and water, through the plants, animals, or fluids consumed each day. Vitamins are more fragile and can be weakened by cooking, storage, and even exposure to air.

Of all the minerals in the human body calcium is the best known because it is most abundant. Approximately 98 percent of calcium is found in bones and teeth as is widely known. Osteoporosis, a disorder linked to inadequate calcium intake and fragile bones, has become a serious public health problem for many U.S. women. However, many Americans may not be aware that calcium also plays a role in the proper functioning of the heart, muscles, and nerves that maintain blood flow.

While requirements for calcium change depending on age, gender, and other factors, a healthy adult should take in between 1,000 and 1,300 milligrams per day. Good dietary sources of calcium include kale, broccoli, dried peas and beans, collard greens, and calcium-fortified foods such as orange juice and cereals. Having too much calcium can create a problem when combined with excess sodium. The calcium binds with the sodium and is excreted when the body attempts to lower sodium levels. Too much sodium in the diet, whether through table salt or processed foods, can mean too much calcium is lost. On the other hand, excess calcium also interferes with the absorption of iron, zinc, and manganese.

Chloride is a component of hydrochloric acid, an important part of gastric juice, which is secreted by glands in the stomach lining and works to digest food. Chloride or sodium toxicity can be caused by dehydration or excess loss of water. Suggested daily intake of chloride is 3,400 milligrams according to government guidelines.

Magnesium is necessary in a number of essential metabolic reactions from energy production to the synthesis of DNA. In some cases it has been shown to protect the heart, improve vision in glaucoma patients, and even reduce hyperactivity in children with low magnesium levels. Whole grains were once an excellent source of magnesium. Today, the beneficial qualities have been refined out of many processed foods, making it harder for some adults to get the recommended 400 milligrams of magnesium. Still, a healthy diet full of fruits and vegetables should provide an adequate amount of magnesium.

Phosphorus is the second most abundant mineral in the human body, just behind calcium. While calcium is largely found in bones and teeth, phosphorus appears in every cell in the body and plays a role in most of the body's chemical reactions. Researchers are now looking at whether calcium and phosphorus need to be kept in balance for optimum bone health but studies are still inconclusive. Phosphorus is found in many foods but there is some concern that Americans may be getting much more than the 1,000 milligrams required each day thanks to the growing consumption of soft drinks and food additives, which contain high levels of phosphorus.

Potassium is essential to every cell in the human body and works in tandem with sodium. Together they regulate water balance and stimulate nerve impulses for the heart and other muscle contractions. Unfortunately, the typical American diet of processed, convenience, and fast foods may contain insufficient potassium along with excess sodium. That imbalance can create high blood pressure, kidney or heart disease. Good sources of potassium include bananas, avocados, potatoes, and whole grains. Daily recommended intake of potassium is 3,500 milligrams.

Sodium has different effects on different people. Some individuals can eat large quantities of salt and processed foods and have no problems while others who eat lots of sodium develop high blood pressure or other adverse effects. Many Americans consume from 2,300 to 4,700 milligrams a day of salt. Nutrition experts recommend limiting sodium intake to no more than 2,300 milligrams per day.

Sulfur is essential for good health and is found in two amino acids: cysteine and methioninein. In its native form, it is a bright yellow crystalline solid. In nature, it can be found as the pure element and as sulfide and sulfate minerals. Adults require relatively large quantities of sulfur. Many people may not be aware that there are no government recommended guidelines for sulfur. Since the sulfur comes from and is used by amino acids, any diet with an adequate protein intake should have sufficient amounts of sulfur.

The trace minerals found in the human body are just as important as their major mineral counterparts and they too carry out a diverse set of tasks. Trace minerals can interact with one another, and these interactions can trigger imbalances. Too much of one can cause or contribute to a deficiency of another. For instance, excess manganese can cause iron deficiency. Also, when the body has too little of a trace mineral problems can develop as in the case with iodine. Too little iodine causes thyroid hormone production to slow down, too much can create a different problem.

Iron is best known for carrying oxygen throughout the body. It also aids in energy metabolism and DNA synthesis. Almost two-thirds of iron in the body is found in hemoglobin, the protein in red blood cells that carries oxygen to tissues. Smaller amounts of iron are found in myoglobin, a protein that helps supply oxygen to muscle. Iron stores are regulated by intestinal absorption.

Although iron is largely associated with animal foods such as red meat, liver, and fish, nonmeat iron sources include spinach and chard, molasses, dried fruits, and whole grains. Quinoa and amaranth contain about four to six times more iron than other grains. Low iron levels can cause anemia, so teens and young women of child-bearing age often need iron supplements. A healthy adult should get at least 18 milligrams daily. However, excess iron can accumulate in the body to toxic levels, so iron supplements should only be prescribed by a doctor.

Chromium is a trace mineral important for the production of a substance called glucose tolerance factor (GTF), a compound that works with insulin to move glucose into cells where it can be used to produce energy. A diet that includes mostly processed foods can deplete chromium because so much chromium is taken up when it is used to metabolize sugary foods. Dietary guidelines call for 120 micrograms (mcg) each day.

Copper plays an essential role in the body's ability to produce energy as well as in iron metabolism, brain and nervous system function, and the formation of connective tissue. Zinc is important in reproduction and, like copper, in neurological function. Additionally, nearly 100 enzymes are dependent on zinc for their function. Zinc comes from the soil where plants are grown, making grains a good food source for zinc, especially quinoa and amaranth. Copper and zinc have similar properties and provide a balancing effect on each other.

Selenium is a natural antioxidant that assists the immune system, protects against cancer, and may play a role in fertility. Research continues to look at selenium's role in preventing or lowering the rates of lung, colorectal, prostate, and skin cancers. Research is continuing as scientists also work to clarify its overall importance in maintaining good health. The richest plant source for selenium is the Brazil nut; a single nut contains double the daily requirement of 50 micrograms (mcg). Other good sources include nuts, seeds, and grains. However, high doses of selenium are toxic and recommendations call for no more than 400 mcg a day. Selenium deficiency due to low levels of the mineral in the soil is still found in parts of China and has been linked to Keshan disease, a heart disorder prevalent in that country.

Fluoride acts to stabilize bone mineral and harden tooth enamel, increasing resistance to tooth decay. Fluoride deficiency leads to problems with dental caries and is common in areas of the world where water has low fluoride concentrations. The discovery of fluoride's effects on dental health led to the use of fluoridated water in the United States and other parts of the world. Iodine is essential for normal thyroid function, which is important for growth and development, particularly brain development. Iodization of salt, especially in the United States, has all but eliminated goiter and other iodine-related physical and mental development issues in this country.

Manganese is found as a free element in nature (often in combination with iron), and in many minerals. It activates several enzymes, which then contribute to the metabolism of carbohydrates, amino acids, and cholesterol. Manganese is found in leafy green vegetables, fruits, nuts, and whole grains. The nutritious kernel, called wheat germ, contains the most minerals and vitamins of the grain. Processed foods like white bread have the germ removed. Many common vitamin and mineral supplements fail to include manganese. Relatively high dietary intake of other minerals such as iron, magnesium, and calcium can also inhibit the proper intake of manganese and a deficiency can slow the production of collagen in wound healing.

Molybdenum can be found in very small quantities in the human body, and like the other trace minerals, is essential for healthy nutrition. It assists in processes such as the development of the nervous system, removal of kidney waste, and energy production in cells. Proponents claim molybdenum may also act as an antioxidant by protecting cells from free radicals. Researchers are continuing their efforts to understand how it interacts with other chemicals. Molybdenum is used as a treatment in rare cases of inherited metabolic diseases like Wilson's disease, in which the body cannot process copper.

Molybdenum comes from foods including legumes, grains, leafy vegetables, liver, and nuts. The actual amount of molybdenum in plants varies according to the amount in the soil. Healthy individuals require a very small amount of this trace mineral. Because so little is needed, just 2.3 milligrams daily, deficiency is rare and occurs only in situations such as when an individual requires long-term intravenous feeding. While knowledge of molybdenum dates back to the Middle Ages, actual research into its importance in the human body began only within the past couple of decades. In 2001, the U.S. Food and Nutrition Board established the recommended dietary allowance, or RDA, of molybdenum for most adults at 45 micrograms, with an RDA of 50 micrograms for women who are pregnant or breast-feeding.
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MYPLATE

Move over MyPyramid and say hello to MyPlate, the latest government effort to battle America's obesity epidemic and to get families eating healthier meals. MyPlate replaces the U.S. Department of Agriculture's MyPyramid, introduced in 2005 to spice up the original Food Guide Pyramid unveiled in 1992.

According to nutritionists the pyramid had grown too complicated for average Americans to understand. The plate is a basic concept and was introduced by First Lady Michelle Obama during a press briefing where she was joined by U.S. Agriculture Secretary Tom Vilsack and Surgeon General Dr. Reginal Benjamin. Obama called it “a quick, simple reminder for all of us to be more mindful of the foods that we're eating” (“First Lady, Agriculture Secretary,” 2011).

The USDA MyPlate logo uses the image of a round dinner plate to provide consumers with a visual representation of a balanced meal consisting of servings of fruits, vegetables, grains, protein, and a small amount of dairy. At the same time the USDA introduced an updated link on its website called ChooseMyPlate.gov.

The ChooseMyPlate.gov site offers consumers everything from informative articles on the food groups to a personalized eating plan, weight loss information, even assistance with planning healthy menus. The site offers the opportunity to ask questions and to analyze individual food choices. There is also a tip of the day, recommendations on foods to reduce such as those high in sodium, and specific nutrition information for special groups including pregnant and breast-feeding women.

The MyPlate program recommends Americans pay attention to portion size or serving size when eating and switch to low-fat or fat-free dairy products, especially milk. The USDA deputy director of the Center for Nutrition Policy and Promotion, Robert C. Post, in discussing the MyPlate program cited federal estimates that show some two-thirds of U.S. adults and as many as one-third of children are now overweight or obese (Reinberg, 2011).

[image: images]

The MyPlate program by the USDA encourages all Americans to make healthy food choices.

(U.S. Department of Agriculture)

The First Lady added that as a mom this new logo makes it easier for her when she looks at her kids’ plates to remember each plate should be half full of fruits and vegetables, leaving room on the rest of the plate for a lean protein, low-fat dairy, and whole grains choices (“First Lady, Agriculture Secretary,” 2011). Nutritionists and supporters of the new logo call the plate a universally used utensil and a recognized part of nutrition education.

The USDA has a history of creating food guides to motivate American consumers to make healthy food choices. Early guidelines were established in 1916 with a focus on protective foods. Later, in the 1940s the government released a guide that included the Basic Seven, which it later updated to the Basic Four in the 1950s. The USDA also created Dietary Guidelines for Americans, with the first goals released in 1977. The Dietary Guidelines continue to be evaluated every five years, with the latest update released in 2010 to support the introduction of MyPlate.

Sharon Zoumbaris

References

“ChooseMyPlate.gov.” U.S. Department of Agriculture. www.choosemyplate.gov.

“First Lady, Agriculture Secretary Launch MyPlate Icon as a New Reminder to Help Consumers to Make Healthier Food Choices.” U.S. Department of Agriculture (USDA) Office of Communications. June 2, 2011. www.usda.gov.

Haven, J., A. Burns, P. Britten, and C. Davis. “Developing the Consumer Interface for the MyPyramid Food Guidance System.” Journal of Nutrition Education and Behavior 38 (2006): S124–S135.

Reinberg, Steven. “U.S. Serves up New Nutrition Guidelines on ‘MyPlate’; The Logo, Which Replaces the Food Pyramid, Is Designed to Encourage Healthful Eating.” Consumer Health News, June 2, 2011.

Welsh, S., C. Davis, and A. Shaw. “A Brief History of Food Guides in the United States.” Nutrition Today (November/December 1992): 6–11.





N

NATIONAL CANCER INSTITUTE

In 1937, the U.S. government passed the National Cancer Institute Act, and by doing so, made a commitment to its citizens to support and coordinate cancer research through its own laboratories and by others and, it is hoped, to one day find a cure for cancer. Over seven decades later this primary tool of the government in the fight against cancer, the National Cancer Institute (NCI), is still a vital part of the National Institutes of Health (NIH) and also one of the 11 agencies that compose the Department of Health and Human Services (HHS). Most important, the NCI is still working to improve the lives and futures of American cancer patients.

In its early days, additional legislation, including the 1944 Public Health Service Act (PHSA), expanded the NCI's role in getting information out to patients and the public. The PHSA has been broadened and expanded many times since then. The National Cancer Act of 1971 added even more responsibilities to the NCI.

It was the 1971 legislation that expanded the scope of the NCI activities to include support of international cancer research and added information dissemination and education programs for patients and the public to the NCI list of duties. To help individuals deal with cancer, the NCI provides programs to doctors and the public about the treatment of individual types of cancer. It also identifies clinical trials that might benefit patients and it provides information to improve long-term survival while educating the public on early detection techniques.

The National Cancer Amendment of 1974 went on to establish the President's Biomedical Research Panel, which keeps the president and Congress informed on policies and issues as well as research with respect to the programs of the National Institutes of Health. Other legislation that increased the NCI's mission include the Biomedical Research Training Amendments of 1978; the Health Research Extension Act of 1985, which consolidated cancer communication activities and highlighted the International Cancer Research Data Bank; and the Health Omnibus Program Extension of 1988,which added rehabilitation research to NCI's duties.

[image: images]

A young girl with leukemia undergoes chemotherapy. The National Cancer Institute is responsible for conducting and supporting cancer-related research; sharing state-of-the-art information about cancer detection, diagnosis, treatment, prevention, control and survivorship; and training physicians and scientists.

(Bill Branson/National Cancer Institute)

The NCI now has a budget of more than $5 million (“NCI Annual Fact Book”). Those dollars support the NCI's main responsibilities, which include coordinating the National Cancer Program; conducting and supporting cancer-related research; sharing state-of-the-art information about cancer detection, diagnosis, treatment, prevention, control, and survivorship; and training physicians and scientists. According to the National Institutes of Health, most of the NCI budget goes to fund grants and contracts awarded to laboratories, universities, medical schools, and private companies in the United States and around the world to fund their efforts to treat and understand cancer in all its manifestations.

According to the NCI, real progress is being made in the fight against cancer. The U.S. government statistics show the rate of new cancer cases overall has gone down since 1999 and the rate of overall cancer deaths has also been declining for more than a decade (“Fact Sheets about NCI”). In other words, cancer is no longer an automatic death sentence, a fact illustrated by the more than 11 million cancer survivors in the United States. The NCI joined with the World Health Organization (WHO) in 2006 as part of its global cancer prevention and control resolution. Resolution WHA58.22 aims to improve cancer prevention, early detection and treatment, as well as provide better care for cancer patients in all WHO member state countries.
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NATIONAL CENTER FOR COMPLEMENTARY AND ALTERNATIVE MEDICINE (NCCAM)

The National Center for Complementary and Alternative Medicine (NCCAM) is the U.S. government agency dedicated to using scientific analysis and research to explore complementary and alternative healing practices for American consumers.

The NCCAM is one of 27 entities that make up the National Institutes of Health (NIH), which is within the Department of Health and Human Services (HHS). The NIH is one of eight agencies that compose the Public Health Service (PHS) branch of HHS.

The NCCAM was first established in the fall of 1991 as the Office of Alternative Medicine (OAM) and was then renamed the NCCAM in October 1998. The four primary areas of focus for the NCCAM include research; research training and career development; outreach; and integration. As part of its research efforts the center supports clinical and scientific research projects that focus on complementary and alternative medicine. It provides national and international grants. The office also analyzes clinical and laboratory-based studies at its Bethesda, Maryland, offices on the NIH campus.

The NCCAM offers training and career development opportunities for pre-doctoral, postdoctoral, and other researchers through its grant awards. The NCCAM also sponsors educational programs, exhibits and conferences, and operates an information clearinghouse for consumers to answer questions and update information through written publications and via a government website.

Its fourth area of focus includes efforts to integrate scientifically proven complementary and alternative medicine practices into conventional medicine via publication of studies; by supporting its inclusion into the curriculum of medical, dental, and nursing schools; and by supporting others who incorporate those changes. The NCCAM received some $122 million for 2009, which is just a small piece of the total NIH budget of $29 billion for that same year (“NIH Announces Five,” 2010).

Research funded by NCCAM includes a $6 million grant to the University of Chicago to study antitumor effects of ginseng on cancer. The 2008 award was made to the university's Center for Herbal Research on Colorectal Cancer. In 2009, the NCCAM also announced a $2.5 million grant for research of asthma disparities among Latino children, awarded to the College of Nursing and Health Innovation at Arizona State University. Statistics show a steadily growing rate of asthma among Latino children, and the grant will seek to determine the causes of different health outcomes among children of different ethnic origins. The study results are expected in late 2013.

International awards included a grant of more than $200,000 for the Chinese University of Hong Kong (CUHK) for a research project dealing with Chinese medicine. The project plans to develop an International Center for Research on Complementary and Alternative Medicine to examine the uses of promising herbal medicines for untreatable diseases like cancer. At that same time a grant was also given to CUHK in partnership with the University of Maryland and University of Illinois at Chicago to set up a Center for Functional Bowel Disorders and Traditional Chinese Medicine, which will study the potential uses of Traditional Chinese Medicine in the treatment of irritable bowel syndrome.

Critics Over the years since its inception NCCAM has more than doubled its budget from $49 million its first year to more than $122 million in 2009, and has grown its research division to more than 25 researchers and support staff. While many support its mission, there are critics of the department who suggest that since its creation in 1991 the NCCAM has not been effective in confirming the success or failure of any alternative medical method. Other critics have questioned whether NCCAM grants are decided based on politics or science. In a 2008 interview, NCCAM director Josephine P. Briggs, MD, a kidney expert specializing in translational research, outlined the center's goals. She stated she would like to have more support and outreach materials available to increase the education of American consumers and to provide them with information about treatments that could improve their health. She also called for continued efforts by NCCAM to enable the integration of complementary and alternative medicine practices that can be shown to be helpful into modern medical practices (“Exploring the Alternatives”). Briggs recommended that people share information with their primary physician about any supplements they may be taking to prevent any adverse interactions.
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NATIONAL INSTITUTES OF HEALTH (NIH)

The National Institutes of Health (NIH) is a collection of 27 different institutes and centers, headquartered in Bethesda, Maryland, whose mission is to enhance health and reduce the burdens of illness and disability for all Americans. The NIH actually dates back to 1887 to the Marine Hospital Service (MHS) and its laboratory on Staten Island in New York City. The MHS was set up by the government to offer medical care for merchant seamen and later took on the task in the 1880s of examining immigrant passengers for infectious diseases when they arrived in America. The examinations were used to try and stop the spread of diseases such as cholera and yellow fever. The MHS was the predecessor of the U.S. Public Health Service (PHS), renamed with its current name in 1948. The NIH is one of the eight health agencies included in the Department of Health and Human Services.
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The National Institutes of Health administrative building is located in Bethesda, Maryland.

(AP/Wide World Photos)

The NIH is funded by Congress, which approved an almost $32-billion budget for 2012. The NIH functions as the nation's largest advocate of biomedical research and now supports more than 40,000 competitive research grants and 325,000 research staff at more than 3,000 research facilities across America according to its director, Dr. Francis S. Collins (2011).

The goal of that research is to find new ways to prevent, detect, diagnose, and treat diseases with the ultimate goal of better health for all Americans. While the majority of NIH research activities are conducted by scientists working in laboratories around the country and the world, the central office or NIH headquarters in Maryland is located on a 300-acre campus that includes some 75 buildings. The various institutes and centers that make up the NIH specialize in specific areas including cancer; heart, lung, and blood diseases; allergy and infectious diseases; human genome research; mental health; dental health; and aging.

Examples of specific research supported by the NIH include a study that developed a screening test to aid in the early detection of autism spectrum disorders and other developmental delays in young children. The study results, covered in the Journal of Pediatrics online edition, described the screening program that correctly spotted a problem 75 percent of the time (“Simple Checklist”).

Other research conducted by the National Cancer Institute of the NIH came from a study of the effects of a high-fiber diet on longevity. The NIH-AARP Diet and Health Study reported that participants in the nine-year study who consumed the highest amount of fiber were less likely to die from heart disease or other chronic diseases compared to those who consumed little fiber (“High-Fiber Diet”).

Infectious diseases, chronic medical conditions, maternal and child health, even dental research are all research priorities under the NIH umbrella of agencies and institutes along with the National Library of Medicine (NLM). The NLM is the world's largest medical library, and it works to support other medical libraries as well as the training of medical librarians and health specialists. In an increasingly technological society, the NLM can provide up-to-date research and information around the globe as it works to support the mission of the NIH and the health of the American public.
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NATIONAL ORGANIC PROGRAM (NOP)

The National Organic Program (NOP) is part of the U.S. Department of Agriculture's Agricultural Marketing Service (AMS) agency and does not deal directly with nutrition or food safety. Instead, it is a marketing program, started in 2002, that focuses on organic products. The NOP was set up to establish regulations to assure U.S. consumers that any organic products would meet consistent and uniform standards. The importance of the NOP regulations to individual Americans varies and ultimately depends on that individual's food concerns. For example, if a consumer wants to avoid genetically modified foods, or GMOs, she might look for the USDA Organic Seal as a guarantee that GMO ingredients are not included in a particular product since NOP regulations do not allow them in organic products.

The history of the NOP in the United States actually goes back to the 1950s and 1960s when a handful of American consumers started buying products grown without chemicals. Farmers experimenting with organic systems would market directly to those consumers or to small health food stores. By the late 1960s, a new generation of environmentally friendly consumers demanded more and more products grown or created without chemicals, which in turn increased the need for more organic items. As the sales of those foods rose so did interest from mainstream agriculture in this new niche market.

However, the issue of what it meant for something to be organic was different for different producers. The first organization to offer organic certification was the California Certified Organic Farmers, a group formed in 1973. Still, different states passed different legislation, some allowed voluntary certification while others demanded that all organic products be certified by their standards. There were no national guidelines.

The first attempt on the national level to develop a common language and uniform standards for organic food came via the Organic Foods Production Act (OFPA). It was included in the 1990 farm bill. At that point organic farming was becoming one of the fastest-growing segments of American agriculture. The United States had under a million acres of organic farmland when Congress passed the OFPA. By 2002 it had doubled and then doubled again between 2002 and 2005. Unfortunately, as the business of organics grew, so did the friction between small organic farmers and large factory farms. Following passage of the OFPA, a National Organic Standards Board (NOSB) was formed to act as an advisory panel and help both sides reach a consensus and decide what the term organic really meant.

The board of 15 members appointed by the secretary of agriculture included a diverse group of farmers, retailers, scientists, certifiers, and consumers. Even though the regulations for organic farming seemed fairly clear-cut, the rules needed for processing organic food proved a more difficult issue. Both sides had strong opinions and neither wanted to compromise. The board finished its first draft of recommendations and submitted them to the USDA in 1995.

For two years the USDA reviewed the standards and then released a document in 1997 that surprised the small organic farmers and producers. The USDA standards had allowed genetically modified organisms (GMOs), irradiated foods, and sewage sludge into “organic” products. The organic community was furious and bombarded the USDA with the largest recorded response to a proposed rule; some 275,000 negative comments poured into the agency (Greene, 2001). There was speculation that the USDA had been under political pressure from the Clinton administration to improve U.S. exports of genetically modified foods in Europe. Still, it would be another three years before the USDA reissued the standards. When those new standards were unveiled, they no longer allowed GMOs, irradiation, and sewage sludge in organic production.

At the same time another debate had developed between big organics and the small organic growers and producers. The big corporations wanted relief from the 1990 legislation that prohibited synthetic food additives and manufacturing agents, which they claimed were vital to large-scale production of organic processed foods. They pressed for the standards to include a list of synthetic substitutions that could be used if the organic versions were not commercially available. The USDA did not help the situation; it left the decision of what it meant for a product to be “unavailable” in organic form to each certifying agency and organization.

Another 12 years passed before the NOP was finally launched in 2002. Then it was immediately challenged. A Georgia chicken producer had persuaded his congressional representative to loosen the rules requiring organic feed for organic livestock. The congressman had responded by adding a rider to a congressional spending bill that would allow livestock producers to use cheaper, nonorganic feed and still call themselves organic if the price of the organic feed was more than double the cost of regular feed. The bill passed but consumers and organic producers again protested in overwhelming numbers and it was repealed a few months later.

This constant assault on the intent of the 1990 Organic Foods Production Act (OFPA) frustrated many organic growers, including a blueberry farmer from Maine who filed a lawsuit against the USDA and then secretary of agriculture Ann Veneman. Arthur Harvey charged that the 2002 rule did not conform to the OFPA. During the course of his lawsuit he gained the support of organizations including the Center for Food Safety, Beyond Pesticides, the Organic Consumers Association, Greenpeace, and the Sierra Club.

Harvey's biggest complaint was over the NOSB approved list of 38 synthetic ingredients that were allowed in processed organic food. Harvey and his supporters argued that synthetics would damage the integrity of organic foods and if any prohibited substances were ever added to the list the organic industry's credibility with U.S. consumers would be destroyed. At the same time the large organic operations were calling on the board to protect the list of ingredients; otherwise, they argued, it would be impossible to successfully produce organic foods for national distribution.

The 2005 court decision ruled in favor of Harvey on three of his seven points and gave the USDA one year to write new rules to match the law. The changes included a limitation on the prohibition of synthetic ingredients. While this left the national list in place and gave industrial organics a set list of synthetic materials for use in organic production, it also provided a tool for eventually adding more ingredients to that list. The Organic Trade Association (OTA), which represents organic producers such as Kraft Foods and Archer Daniels Midland Company, supported those changes while small, independent organic growers and producers called it one more example of how agribusiness was gaining control in the organic market.

NOP regulations describe organic crops as those raised without using conventional pesticides, petroleum-based fertilizers, or sewage sludge–based fertilizers. Animals raised on an organic operation must be fed organic feed and given access to the outdoors or pasture. They cannot be given any antibiotics or growth hormones. To become USDA certified organic, applicants must submit a plan that describes practices and substances used in their production, recordkeeping procedures, and practices to prevent comingling of organic and nonorganic products. The growers and producers must be accredited by USDA-approved agents who conduct on-site inspections. However, any operation that sells less than $5,000 a year in organic agricultural products is exempt from the certification process. While they can label their products organic if they follow the NOP standards, they cannot attach or display the official USDA Organic seal. Also, retail operations, such as grocery stores or restaurants, do not have to be certified organic.

The percentage of organic ingredients in a product determines its label. Products labeled “100 percent organic” by law must contain only organically produced ingredients. Anything labeled “organic” must have at least 95 percent of its ingredients organically produced, and both the “100 percent organic” and the “organic” products are allowed to display the official USDA Organic seal.

Any product that is made up of at least 70 percent organic ingredients but less than 95 percent can use the phrase “made with organic ingredients” on its label and is allowed to list up to three of the organic ingredients or food groups on its principal display panel. For example, soup made with at least 70 percent organic ingredients and all organic vegetables may state on the label “made with organic peas, potatoes and carrots,” or “made with organic vegetables.” However, at 70 percent or less of organic ingredients, the USDA Organic seal may not be added to the packaging. Finally, products that contain less than 70 percent organic ingredients cannot use the word organic on their packaging. They can identify the specific ingredient that is organically produced in their ingredient list but cannot add the word organic anywhere else on the label or packaging.

USDA figures show that close to 5 million acres of land in the United States are now dedicated to organic production. In order to increase that number the U.S. government has set up programs to help farmers convert to organic methods. The USDA initiative called “Know Your Farmer, Know Your Food” benefits organic farmers according to Bob Scowcroft, executive director of the Organic Farming Research Foundation in Santa Cruz, California. Programs being supported by the initiative include the Environmental Quality Incentives Program, which had a budget of $50 million in both 2009 and 2010 to provide technical support for organic farmers or those planning to convert to organic farming. The program offers individual farmers up to $20,000 a year and also provides funds for local farmer's markets and a hoop house program to extend the growing season for organic family farmers. While researchers are still evaluating possible nutritional benefits to eating organic foods, studies also continue to raise questions about the association between pesticides from foods and an increased risk for diseases such as Parkinson's or other cancers.

The USDA's Agricultural Marketing Service announced in 2010 a move to increase its enforcement of national organic standards. The increase came in response to reviews that found major gaps in federal oversight of organic foods, in particular, frequent failure to perform spot testing for pesticides required in the 1990 law. The USDA also released its first edition of its program handbook in 2010. The manual is designed for anyone who owns, manages, or certifies organic operations. Prepared by the NOP, the handbook offers guidance about the national organic standards and also includes instructions that outline best practices in such areas as the use of green waste in organic production systems, the approval of liquid fertilizers as well as recordkeeping, steps to certification, accreditation procedures, and how to apply to become an accredited certifying agent.
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NATIONAL SCHOOL LUNCH PROGRAM (NSLP)

Everyday more than 32 million U.S. schoolchildren buy their lunch as part of the National School Lunch Program (NSLP) thanks to a law passed by President Harry S. Truman more than 50 years ago. However, the program may need a serious overhaul to combat the nation's growing obesity rates among American schoolchildren. Today students are being fed French fries, pizza, and chicken nuggets as school food service managers wrestle with the problem of creating meals that are appealing, low cost, but still follow Dietary Guidelines for Americans for nutrition.

Good news for NSLP arrived late in 2010 thanks to the Healthy, Hunger-Free Kids Act, which was signed into law and will provide an additional $4.5 billion for children's nutrition, including money for school lunches for the next decade. The law will also open up school lunch enrollment for more children and will provide funds to improve food choices, which could translate into less pizza and more salads. The bill is part of President Barack Obama's efforts to end childhood hunger by 2015.

First Lady Michelle Obama voiced additional support for the bill as a way to bolster her “Let's Move” campaign against childhood obesity. By increasing the number of students eligible to enroll in school meal programs and by improving the quality of the food served, Obama and U.S. Secretary of Health and Human Services Kathleen Sebelius supported the bill as a way to meet goals of ending hunger and cutting obesity levels at the same time. Sebelius was among government officials who publicly praised its passage.

Nowhere is poor nutrition more noticeable than among America's youngest citizens. Statistics from the White House Task Force on Childhood Obesity Report, released in May 2010, show that more than 30 percent of American children ages 2 to 19 are overweight or obese. Data from the National Health and Nutrition Examination Survey (NHNES) found the percentage of overweight and obese children has tripled since those figures were first collected in the early 1970s.

Future improvement in lunch food choices may come just in time as research now reveals that children who eat lunch as part of the National School Lunch Program have an increased likelihood of becoming overweight as adults (Millimet, 2010). This is bad news for a generation of young Americans since studies show that children who are obese or have high cholesterol are more likely to develop heart disease as they age. Doctors are already seeing an increase in Type 2 diabetes in children, believed to be a direct consequence of their increased obesity (Belluck, 2008).

Part of the problem comes from the food currently being served in school lunches. By law no more than 30 percent of each meal's calories may come from fat, and less than 10 percent from saturated fat. Regulations also established a standard for school lunches to provide one-third of the RDA of protein, vitamin A, vitamin C, iron, calcium, and calories. However, schools can serve individual food items à la carte, those items can fall outside the scope of the nutrition guidelines and are where schools often try to balance their budgets. These foods include choices children will like and purchase such as pizza, French fries, and fried chicken nuggets.

This budgetary balancing act has been in effect since the late 1960s and early 1970s when President Richard Nixon dramatically increased funding for the NSLP. The problem arose when Congress only increased federal dollars for food costs, not for operating expenses, equipment, or labor, making it necessary for school food service programs to try to walk the line between cost and nutrition. School lunch programs are nonprofit but given the tight budgets faced by many school districts, sales of à la carte lunch items are an important part of their overall operating funds.

Later, to help school lunchrooms improve their budgets, the USDA eased restrictions banning commercial operations from school cafeterias. This was ultimately a poor nutritional choice because it opened the door for fast-food corporations and giant food service companies to introduce burgers, fries, pizza, and chicken nuggets, which were inexpensive and pushed sales up. Children were happy to buy the same high-fat, sugary, salty foods they were often eating at night with their families in fast-food restaurants. Today, high schools across the country sell everything from Subway sandwiches to Taco Bell products, Pizza Hut, Domino's, and McDonald's. The American School Food Service Association estimates that about 30 percent of public high schools in the United States offer branded fast food.

The U.S. Department of Agriculture (USDA) oversees both the federal lunch and breakfast programs. In its initial days, the National School Lunch Program was born out of New Deal politics. Signed into law in 1946, right from the start the program linked nutrition to the priorities of agricultural and commercial food interests; they have always donated surplus agricultural food items to be used as part of the program. During its early years, the number of free lunches served was small. Still, that ability to give farmers an outlet for their surplus commodities was significant and helped the government stabilize prices for a number of products.

In 1994, the USDA launched the School Meals Initiative for Healthy Children (SMI) to improve nutritional quality of school meals. Until the SMI, federal nutritional requirements had not changed since the program's beginning in 1946. As part of the initiative the USDA published regulations to help schools bring their meals up to date with the Dietary Guidelines even as the schools were still required to use federally approved commodity foods, many of which are high in fat.

In addition, a report released in 2008 by the Robert Wood Johnson Foundation's Healthy Eating Research showed more than 50 percent of the commodity foods were sent to processors before they were sent to schools (Muzaurieta, 2008). The processing adds fat, sugar, and sodium. For example, cheese becomes the topping on pizza rather than being served as just cheese, poultry becomes chicken nuggets, and fruit shows up in dessert items rather than used as simple fruit. The commodity foods that schools must use include frozen ground beef, canned or frozen fruits and vegetables, cheese and cheese products, and rice, pasta, and other grains. The schools are allowed to use other bonus foods over and above entitlement foods that come to schools as agricultural surpluses. Those bonus foods might include things such as canned sweet potatoes, canned pineapples, or dehydrated potatoes.

The surplus USDA food, the growth of the fast food industry, and a changing American diet have all contributed to the growing school lunch dilemma. Findings from the second School Nutrition Dietary Assessment Study (SNDA II) showed that schools are falling far short of meeting USDA health requirements. According to the SNDA report the meals are too high in fat, with on average 33 percent of calories in elementary school lunches coming from fat; only 20 percent of all schools met the guidelines for total fat in the average lunch and only 14 percent of schools met the guidelines for saturated fat.

The White House Task Force on Childhood Obesity was established as part of the “Let's Move” campaign, and the 124-page report of recommendations released in May 2010 detailed a total of 70 recommendations including improved food choices and increased lunch program enrollment. The report also suggested better federal nutrition standards for the NSLP and supported additional funding for school meals. The task force called on private companies to lower the fat content and calories from their foods. Mrs. Obama announced that members of her Healthy Weight Commitment Foundation, food firms including Kellogg's, Mars, and PepsiCo, have pledged to cut 1.5 trillion calories from their products by the end of 2015 (“Fighting the Flab”).

While any child at a participating school may purchase a meal through the NSLP, children from families with incomes at or below 130 percent of the poverty level are eligible for free meals (“National School Lunch Program”). About 7 million children were enrolled in the program its first year in 1946. By 1970, 22 million children were participating, and in fiscal year 2009, more than 31 million children got their lunches through the NSLP (“National School Lunch Program”). The program cost the federal government $70 million in 1947 and cost $9.8 billion in 2009 (“National School Lunch Program”). The program is administered through the Food and Nutrition Service at the federal level and by state education agencies on the local level.

Students are being encouraged to change their food choices through efforts like the movie Lunch Line, presented by Applegate Farms. The documentary follows six high school students from Chicago who enter a cooking contest to create a healthier school lunch and end up serving their winning meal to congressional leaders and touring the White House with its chefs. The students had been asked to create a meal that would exceed the USDA standards and use only $1 per meal for ingredients as part of the “Cooking Up Change” contest, sponsored by the nonprofit organization Healthy Schools Campaign. The film has been shown in Detroit, Chicago, Denver, and Washington, DC, along with screenings in Atlanta, Houston, and Los Angeles.
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NATUROPATHIC MEDICINE

The underlying philosophy of naturopathic medicine dates back to 400 BCE, with a focus on helping the body heal itself by increasing vitality through natural means or the healing power of nature. In some ways, this is an approach of many medical healing traditions. In the United States naturopathic medicine is considered part of the complementary and alternative medicine (CAM) approach to healing. The basic philosophy of healing that underlies the field is different from regular medicine, which includes allopathic medicine, or physicians with an MD degree, along with a DO, doctor of osteopathic medicine degree.

The essence of the naturopathic philosophy is vitalism. At its core, vitalism argues that life is too complex to be explained as just an assemblage of chemical and physical reactions. Living organisms are more than just the sum of their parts; they include a vital spark or energy that bears some relationship to the concept of a soul. This is in contrast to the allopathic approach, a mechanistic philosophy that sometimes views living organisms as machines, composed of material parts and biochemical processes that interact according to the laws of nature.

Allopathic medicine focuses on identification of the signs and symptoms of diseases linked to malfunctions in the body. In some ways, older theories such as the Hippocratic four humors and Chinese chi are similar approaches to vitalism as they all argue that disease is a result of an imbalance in the vital force. The goal of naturopathic medicine is to maintain or restore the homeostatic balance of the organism, up until the point of death.

Naturopathic practitioners use an eclectic array of treatment modalities. Some practitioners believe in a strict nature-cure foundation and use only hydrotherapy, diet, detoxification, and lifestyle modification; others include homeopathic medications, acupuncture, botanicals, or physical manipulation. Both mechanistic and vitalistic healing philosophies believe in the healing power of nature, but mechanistic healing works at the symptom level to eradicate the pathogenic agent that is causing harm, while the vitalistic approach focuses on restoring the body's homeostatic balance and keeping that balance through prevention.

Naturopathy was one of many competing ideologies that increased during the unregulated free market period of many different healers in 19th-century America. The naturopathic philosophy of natural healing appealed to sick people who were disenchanted with the aggressive therapies of “regular” allopathic physicians, like purging, bleeding, and treating with addictive patent medicines.

The beginning of naturopathy in North America can be traced to Benedict Lust, who believed he was cured of tuberculosis by Father Sebastian Kneipp's water treatments in Germany in the late 19th century. Lust then immigrated to the United States where he worked on developing naturopathy. In 1901, Lust opened the first school to award the degree of Naturopathic Doctor (ND) in New York. During this same time period, Henry Lindlahr, another follower of Kneipp, began his own practice in Illinois. Rather than using the term naturopathy, Lindlahr called it “natural therapeutics” to emphasize that the practice was about “nature—cure” rather than “nature—disease.”

At this period in the United States, licensure of physicians, where it existed, was optional. Anyone in the United States could state they were a doctor whether they had attended a college or not. Admission to proprietary schools offering medical “degrees” was relatively easy, with no clear requirements for formal education. Many of the 160 medical schools in the United States in 1900 were for-profit businesses with minimal entrance requirements. Competing theories of disease flourished, and naturopathy was only one area of medicine along with such fields as chiropractic medicine.

Naturopaths established formal training and achieved state licensure in the United States at the turn of the 20th century. Although they eventually won licensure in 25 states, this was not a steady progression in licensure or in recognition. Rather, at different points and in different states, the legal right of naturopaths to practice has been won, lost, and won again. For example, these professional privileges were in jeopardy in the 1910s and 1920s when the leading allopathic medical organization, the American Medical Association (AMA), increased the scientific rigor of medical education.

By the early 20th century, allopathic physicians had abandoned the most dangerous and ineffective heroic therapies and had embraced science as an underpinning for treatment including the new science of “germ theory.” Germ theory provided a highly successful model for preventing and eventually treating infectious diseases, the major cause of death at the time, and for improving surgical outcomes with antiseptic protocols.

Allopathic physicians began to campaign against competing “irregular practitioners” such as naturopaths, who continued to espouse alternative philosophies about disease. The allopathic model of medicine, with its assumption of specific etiology, reductionism, and separation of mind and body, dominated 20th-century health care. It became the conventional model of health care, adopted by allopathic doctors and eventually by osteopathic doctors (DOs). Both of these groups of physicians use a more reductionistic, mechanical, and intervention-oriented approach to illness in contrast to naturopathic physicians.

The ideology of natural healing lost much of its intuitive appeal when the “wonder drug” of penicillin and other antibiotics proved effective in curing many common, communicable diseases. The increased use of antibiotics, coupled with declining public interest in naturopathic medicine and the infighting within the naturopathic profession itself, pushed the field toward extinction. In 1968, in a report released by the U.S. Department of Health, Education, and Welfare on “Independent Practitioners under Medicare,” the U.S. House of Representatives recommended Medicare not be expanded to cover naturopathic services because naturopathy was not grounded in medical science and practitioners were inadequately prepared to offer appropriate diagnoses and treatments (Baer, 1994). This report reflected the prevailing view of naturopathy by the U.S. scientific community in the 1960s.

However, by the end of the 20th century, interest in CAM once again increased thanks to public disenchantment with conventional medicine and a desire for a more holistic, preventive approach to health care. Since that time, the naturopathic medical profession has enjoyed significant growth, with an increase in the number of schools in North America, the number of students, and consequently the ranks of practitioners. The number of states currently regulating and licensing naturopathic physicians has enlarged with naturopaths currently authorized to diagnose and treat diseases in 15 U.S. states, the District of Columbia, Puerto Rico, and the U.S. Virgin Islands.

Since naturopathy remains a form of CAM and is considered outside of mainstream medicine and since practitioners cannot prove scientifically that naturopathic medicine benefits its patients, any evidence of demonstrated effectiveness would need to follow a rigorous, scientific, standard of empirical, controlled, double-blind studies. Still, naturopaths argue their approach goes further than what can be seen in clinical trials due to the fact that their healing focus is on the whole body, rather than the impact of a single drug or treatment.

There are three recognized categories of practitioners who utilize naturopathic medicine (National Center for Complementary and Alternative Medicine, 2011). Those include naturopathic physicians, lay naturopaths, and regular physicians who also incorporate naturopathic approaches.

Naturopathic Physicians Naturopathic physicians practicing in North America utilize naturopathic medicine as their primary health care modality. They are mostly primary care physicians who focus on preventive care by employing the body's natural healing processes. They may also incorporate some allopathic treatments and will refer cases to other medical doctors when they determine those patients are beyond their scope of practice. Naturopathic physicians are graduates of one of seven four-year, accredited, naturopathic medical schools in North America and have passed licensing exams in one of the 15 U.S. states, 2 U.S. territories, and 4 Canadian provinces that currently offer licensure.

Lay Naturopaths Practitioners who adhere to a natural health care ideology but lack licensure are known as lay naturopaths, sometimes also called traditional naturopaths, true naturopaths, or nature—cure doctors. They are an eclectic group and include people trained in informal apprenticeships as well as people who have attended unaccredited schools. Unaccredited schools might include correspondence schools such as Clayton College of Natural Health or Trinity School of Natural Health. These lay practitioners oppose state licensing of naturopathic physicians and instead argue for certification, a voluntary form of accreditation that lacks the force of regulatory law over the occupation's work.

Physicians Incorporating Naturopathy Finally, more allopathic and osteopathic physicians have begun to utilize modalities in CAM, including naturopathic modalities. Andrew Weil and Deepak Chopra are examples of two well-known, media-savvy allopathic physicians who have brought attention to and integrated some forms of CAM into what is considered mainstream medicine. As naturopathic medicine gains media recognition, the ranks of allopathic physicians incorporating it into their treatment programs may continue to grow.

Jennie Jacobs Kronenfeld
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NESTLE, MARION

Marion Nestle, influential and award-winning nutritionist, author, scholar, and teacher, is a leading independent voice in the food politics arena. Since the 2002 publication of her seminal book Food Politics: How the Food Industry Influences Nutrition and Health, Nestle has been at the forefront of the food social movement, raising awareness, and shaping the debate around the often insidious interplay of food, nutrition, and politics in the United States.

Through her research, writing, and lectures, Nestle has profoundly impacted Americans’ understanding of the relationship between their food choices and consumption patterns on the one hand and the food industry's marketing and lobbying efforts that drive those choices on the other.

Her own recognition of that intrinsic relationship between consumer choice and food industry lobbying was forged in 1986 to 1988 during her brief stint in government as senior nutrition policy advisor in the Department of Health and Human Services (HHS) and managing editor of the 1988 Surgeon General's Report on Nutrition and Health. Nestle observed firsthand “that everything is political, especially when it comes to dietary advice.”

Her real “lightning bolt moment,” as Nestle describes it, came in the early 1990s during a National Cancer Institute meeting on behavioral approaches to cancer prevention, when a fellow presenter pulled back the curtain on the cigarette industry's strategy of marketing to youngsters. Immediately making the connection to child-directed marketing by food companies, Nestle began compiling research and writing articles on the subject, out of which the highly influential and controversial Food Politics was born, inciting a new food-focused dialogue across the country.

Nestle originally tackled food industry marketing toward children, but gradually her policy reform target expanded to include aspects of both production and consumption while she explored the raging obesity epidemic debilitating Americans. In part, Nestle attributes rising obesity rates to the Reagan administration's deregulating industry and lessening agricultural controls, which indirectly encouraged American farmers to produce more food. As the daily available per capita caloric supply increased to 3,900, Americans consumed more food, making obesity commonplace.

On Wall Street, far from the agricultural production venues, the “shareholder value movement” had stockholders demanding that food manufacturing companies create higher yields by increasing revenues in already excessive caloric foods and food categories. The American three-meal-a-day norm, practiced for decades, quickly gave way to between-meal snacks, increased and excessive portion sizes, packaged convenience foods, and frequent meals consumed outside the home. Americans grew accustomed to and expected lower food prices, ease of access, and “super-sized” portions. Nestle exposed and argued that the food industry and its lobbying groups effectively created a new platform for U.S. food consumption and with that a platform for obesity and related health risks.

As the food industry grew and refocused its attention on high-caloric, high-fat, low-nutrient, and high-profit food, it attempted publicity spins by aligning itself with nonprofit organizations, health-related publications, sponsored journals, and research—all attempting to promote positive health images to products. The result is increasingly tainted scientific claims and a more confused public, unsure of whom to believe. Nestle argues that suspect nutrition labeling, such as “low-fat,” “heart healthy,” “anti-oxidant,” and “organic,” functional foods, and supplements promulgated by the food industry further confuse the general public. Nestle has become a vocal watchdog and inquisitor of the food industry.

Following the success of Food Politics, Nestle's scope broadened to include food safety (Safe Food: The Politics of Food Safety, 2003, updated edition 2010); public guidance on healthy food choices in the face of often intentionally misleading dietary messages and advertising claims (What to Eat, 2006); practices and perils of the pet food industry (Pet Food Politics: The Chihuahua in the Coal Mine, 2008, and Feed Your Pet Right, 2010, with co-author Malden Nesheim); front-of-package food labeling; and, in a forthcoming book, the myths and science surrounding calories. Throughout all of Nestle's publications and international speaking engagements runs the common thread of the role of politics—both governmental and big business—in shaping policy and behavior, often in spite of the science and to the detriment of the consumer.

In addition to writing books and articles, Nestle influences and directs nutrition and food policy dialogues through ongoing public health nutrition research and advisory work. She has served on a wide array of government, professional, and community advisory committees and boards, among them the Food and Drug Administration Food Advisory Committee and Science Board; the U.S. Department of Agriculture/DHHS Dietary Guidelines Advisory Committee; the Commission on Federal Leadership in U.S. Health and Medicine at the Center for the Study of the Presidency and Congress; the Harvard Business School and John F. Kennedy School of Government's Private and Public, Scientific, Academic and Consumer Food Policy Committee; and the Journal of Public Health Policy. Her research interests have continued to evolve throughout her eclectic academic career, centering on the development and analysis of food policy and dietary guidelines; social and political drivers of food choice; the politics of food safety; and the impact of corporate food advertising on children's eating habits and health.

Nestle has a PhD in molecular biology and an MPH in public health nutrition from the University of California, Berkeley. She has taught at Brandeis University and the University of California–San Francisco School of Medicine. From 1988 until 2003, Nestle chaired New York University's Department of Nutrition, Food Studies, and Public Health, in 1996 launched the pioneering graduate program in Food Studies, and laid the groundwork for a food movement and today's food revolution sweeping the nation.

She teaches courses in food policy, the ethics of nutrition and nutrition in the public health arena. She is Paulette Goddard Professor in the Department of Nutrition, Food Studies, and Public Health at New York University; professor of sociology at New York University; and visiting professor of nutritional sciences at Cornell University.

Although sometimes derided in a sexist manner by pro-industry groups as “hysterical,” Nestle's style tends on the contrary to be characterized by reasonableness and common sense, her outrage generally tempered by amusement and grounded in scientific fact. Her impact on policy and regulations, while largely indirect, has been substantial.

Meryl Rosofsky and Jennifer Berg
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NURSE PRACTITIONERS

The United States is facing a shortage of primary care providers and one key solution may be the more than 125,000 trained nurse practitioners. A nurse practitioner (NP) is a registered nurse who has completed an advanced educational program with the minimum of a master's degree and has also received a national certification in an area of specialty such as family health, pediatrics, acute care. or others.

The role of the NP developed in 1965 in response to a nationwide shortage of physicians. That predicted shortage brought an increase in funding for NP programs, and the availability of programs caused enrollment to grow as well. During the 1970s the NP requirements shifted to include continuing education programs, which helped accommodate the demand for NPs. After completing an education program, the NP candidate must be licensed by the state in which he or she plans to practice. The state boards of nursing regulate nurse practitioners, and each state has its own licensing and certification criteria.

The NP often works closely with doctors and consults with them as needed, and in most cases, provides much of the same care as provided by doctors. In fact, an NP can serve as a patient's regular health care provider. Their training emphasizes disease prevention, reduction of health risks, thorough patient education, research, and patient advocacy, allowing a medical practice or medical care facility to see more patients without the doctor having to spend more time in the office.

On the job an NP will collaborate with doctors and other health professionals as needed; counsel and educate patients on treatment options; diagnose and treat acute illness, infections, and injuries; diagnose and treat chronic diseases; perform physical examinations; order and interpret diagnostic studies such as lab tests, x-rays, or EKGs; prescribe medications; prescribe physical therapy; provide prenatal care; and provide health maintenance care for adult patients.

There are a variety of institutions where NPs work. Those include community clinics, health departments, HMOs, hospitals, hospice centers, doctor's offices, school or college clinics, Veterans Administration facilities, and nursing homes. Since nursing is the largest of the health care occupations, nurse practitioners are in high demand. According to the American Nurses Association, approximately 60 to 80 percent of primary and preventive care in the United States can be performed by an NP, and with the changes in health care law the need for qualified nurse practitioners will continue to grow. Statistics show that the nursing field, especially NPs, is one of the 10 occupations projected to have the largest numbers of new jobs in the near future (“Nurse Practitioner”).

Information about programs for nurse practitioners is available from the American Academy of Nurse Practitioners (AANP). Other organizations that oversee NP certification include the American Association of Critical-Care Nurses, the Board of Certification for Emergency Nursing, the National Certification Board of Pediatric Nurse Practitioners and Nurses, the National Certification Corporation for the Obstetric, Gynecologic and Neonatal Nursing Specialties, and the Oncology Nursing Certification Corporation.

Sharon Zoumbaris Primary Care Physicians.

[image: images]

A nursing student from the University of Southern Mississippi draws medication at Forrest General Hospital in Hattiesburg on October 15, 2003. Nursing students at the university spend two days a week at the hospital, taking care of patients under the supervision of registered nurses as part of their training.

(AP/Wide World Photos)
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NUTRIENTS

At its most basic level, nutrition is the process by which we take in food, food provides energy, and energy powers the body and keeps us alive. There are six groups of essential dietary elements, called nutrients, required for a body to remain healthy. These nutrients provide energy, help us grow, and allow us to repair damaged tissues. They include proteins, carbohydrates, fats, vitamins, minerals, and water.

Proteins Proteins are made up of chemicals called amino acids. There are 22 different amino acids; the body can make 13, but the other 9 must come from the food we eat. All amino acids contain carbon, oxygen, nitrogen, and hydrogen. The main work of proteins is to grow and repair body tissue such as bones, skin, and organs. Proteins make up much of the body's muscles and organs, and even some hormones. Proteins also make up hemoglobin, the part of the red blood cells that carries oxygen around the body. Finally, proteins provide a small source of energy. Humans get the protein they need from animal or plant foods, including meat, chicken, fish, eggs, nuts, dairy products, and legumes.

Carbohydrates Carbohydrates provide energy needed for the brain, central nervous system, and muscle cells. Carbohydrates are an often misunderstood nutrient, but they are the biggest source of energy for the human body. They come in two forms, simple and complex. The simple carbohydrates, including sugars such as glucose and fructose, are quickly digested and used for immediate energy. Simple carbohydrates can be found in white potatoes, white rice, and foods made with white, refined flour. Complex carbohydrates—starches and glycogen—take longer to digest, and provide a slow but steady supply of energy. Complex carbohydrates are found in whole grain breads, cereals, and pasta, as well as grains such as bulgur and brown rice.

Fats The various types of fats continue to confuse American consumers. Fats come in three varieties—saturated, monounsaturated, and polyunsaturated fats—and, like carbohydrates, they contain carbon, oxygen, and hydrogen. Basically, different fats get their names from their patterns of hydrogen atoms. All fatty acids, which make up fats, contain chains of carbon atoms, with hydrogen atoms attached to some or all of the carbon atoms. These fatty acids differ in the amount of hydrogen they contain.

In carbon chains in which the carbon atoms are bonded to the maximum number of hydrogen atoms—that is, “saturated” with hydrogens—the carbon atoms are linked to each other only by single bonds. Conversely, in an “unsaturated” carbon chain, with carbon atoms bonded to fewer hydrogens, some carbon atoms are linked to each other by double bonds. The more double bonds, the fewer hydrogen molecules. Fats with one double bond are called monounsaturated; those with two or more double bonds are called polyunsaturated. Both monounsaturated and polyunsaturated fats are considered good fats by nutritionists. The monounsaturated and polyunsaturated fats found in olive oil, other vegetable oils, nuts, and fish are considered part of a healthy diet. These fats provide the high-density lipoprotein (HDL) cholesterol that protects artery walls by carrying away low-density lipoprotein (LDL), or “bad,” cholesterol.

Saturated fats are found in whole milk, red meats, and other animal products, as well as in palm oil and processed foods such as margarine and pastries. These fats lack double bonds between their carbon atoms, and encourage the body to make more LDL cholesterol. LDL cholesterol, considered the harmful type of cholesterol, damages artery linings and forms deposits on artery walls. Nutritional studies clearly link saturated fats and cholesterol in the diet to increased blood cholesterol levels and a greater risk of heart attack, heart disease, stroke, and other health problems. However, nutritionists caution that it is important to have some fat in a healthy diet. Healthy, unsaturated fats build cell membranes and store the fat-soluble vitamins A, D, E, and K. Most important, fats are the body's most concentrated sources of energy, and take longer than proteins or carbohydrates to digest.

Trans Fats Trans fats or trans fatty acids are just about everywhere in the typical American diet. Created through a process called hydrogenation that turns liquid oils into stick margarines or shortening, they are used to increase the shelf life and stability of processed foods. Trans fats are found in many crackers, cookies, and doughnuts, to name just a few snack foods. There is a growing concern among scientists and nutritionists that, gram for gram, trans fats are more damaging than saturated fat. In other words, French fries cooked in partially hydrogenated vegetable shortening have as much artery-clogging potential as potatoes fried in lard or beef fat. In 2006, the U.S. Food and Drug Administration (FDA) added trans fat to the nutrition label requirements established by the National Labeling and Education Act (NLEA) of 1990. Now, food manufacturers must list trans fatty acids or trans fat if a food includes at least 0.5 grams of trans fat.

Vitamins There are 13 vitamins needed by the body for normal growth, digestion, and resistance to infection. They also assist the body in utilizing carbohydrates, fats, and proteins more efficiently. Vitamins are found naturally in many foods, and come in two forms, fat-soluble and water-soluble. The fat-soluble vitamins, A, D, E, and K, are dissolved and stored in fats, meaning that they remain in the body longer than the water-soluble vitamins. The water-soluble vitamins, C and the eight B-complex vitamins, are dissolved and stored in water. This means they pass quickly through our bodies and must be replenished on a regular basis.

Overall, our bodies need varying amounts of vitamins to prevent vitamin deficiency diseases such as scurvy and rickets. Fifty-two percent of Americans take dietary supplements and vitamins in an attempt to compensate for their poor eating habits or other perceived nutritional deficiencies, according to an October 2007 survey by the Council for Responsible Nutrition (Solorio, 2007). Others rely on foods that are enriched with vitamins. For example, milk and milk products are enriched with vitamin A and often with vitamin D. Vitamins are also found naturally in a variety of foods.

Vitamin A is found in fruits, and in dark green or deep yellow and orange vegetables such as carrots, pumpkins, and spinach. It is linked to improved vision and healthy skin. “Vitamin B” refers to a group of vitamins, comprising B1, B2, B6, and B12 as well as niacin, folic acid, biotin, and pantothenic acid. The B vitamins are involved in making the red blood cells that carry oxygen throughout the body. Folic acid, one of the B vitamins, is thought to lower the risk of neural-tube birth defects such as spina bifida. In 1996, the FDA introduced a requirement that folic acid be added to white “enriched” flour to raise the average intake for consumers. A decade later, scientists are looking at the impact of high folic acid intake on cancer. Sources of vitamin B include fish, beef, pork, chicken, whole wheat grains, green leafy vegetables, enriched breads and cereals, and dried beans.

Vitamin C helps build bones and muscles and improves some infection-fighting capabilities, but large quantities can result in kidney problems. Good sources of vitamin C include citrus fruits, strawberries, melons, sweet potatoes, cabbage, tomatoes, and broccoli.

Vitamin D plays an important role in building strong healthy bones and teeth, and also assists the body in absorbing calcium. Along with its addition to foods such as milk and orange juice, vitamin D can be found in egg yolks and fish, and is also synthesized in the body after exposure to sunshine.

Vitamin E is found in vegetable oils, dark green vegetables, nuts, poultry, seafood, and wheat germ. It helps form red blood cells, muscles, and other tissues. Vitamin K is essential for effective blood clotting. It is found in dark green vegetables, whole grains, potatoes, cabbage, and cheese.

Minerals Minerals come from the foods we eat, both plants and plant-eating animals. Our bodies need 21 minerals; 7 of these are considered major minerals, and 14 are called trace minerals. They all contribute to a healthy body in many ways, from regulating chemical reactions, to building bones and teeth, to making hemoglobin in red blood cells. The major minerals comprise sodium, calcium, potassium, magnesium, phosphorus, chloride, and sulfur. Well-known trace minerals include iron, iodine, zinc, manganese, selenium, chromium, and fluorine.

Water Finally, water is the most important nutrient of all. We need more than 2 quarts of water per day to function. The exact amount needed depends on many factors, including activity levels, temperature, and humidity. A person can live for several weeks without food and other nutrients, but cannot survive for more than one week without water. Even though water does not supply any energy, it does other important work. It makes up part of our blood, cools our bodies, and carries waste away as urine. We drink water, but we also get up to 20 percent of our water from the foods we eat.

It is important to remember that all foods are not created equal; some have more nutrients than others. In fact, nutrient density is the term used when measuring the nutrients a food provides when compared to the calories it also provides. Nutritionists recommend eating lots of foods that are nutrient dense, meaning they are high in nutrients and low in calories. The opposite would be nutrient poor foods, those are the foods high in calories and low in nutrient content. These should be eaten sparingly. Nutrient poor diets over time can lead to malnutrition. Malnutrition can be caused by a lack of the proper nutrients over time, or it can also be caused by health problems.

Sharon Zoumbaris
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NUTRIGENOMICS

If you are what you eat as the saying goes, it may be possible in the future to select foods that will make a better you. Molecular biologists and other researchers are working to combine discoveries in human genetics with a broader knowledge of the compounds in food and the complex interactions between you and your diet.

In nutrigenomics they have embraced the idea of individual nutrition, giving a futuristic twist to the concept of personal nutrition. Nutrigenomics is the study of how foods affect our genes and how individual genetic differences affect the way our bodies process nutrients. Nutrigenomics is also referred to as nutritional genomics and both terms have been used interchangeably.

The European Nutrigenomics Organization (NuGO) is among the leaders in this field. The NuGO is made up of a network of scientists funded by the European Union with 23 partners including research organizations, universities, and small businesses from 10 European countries with the common goal of improving nutrigenomics research. The second nutritional genomics symposium was held in the summer of 2010 in Adelaide, Australia, to provide its members with an up-to-date overview of the field with a special focus on identifying gaps in the research that might help prevent or better manage early childhood diseases such as autism and cancer.

Those involved with nutrigenomics believe that the information they uncover will ultimately prevent nutritional deficiencies. For example, consider the question of how many cups of coffee you should drink per day. Genetic tests can determine whether you have a specific genetic variation that makes it hard to absorb calcium in the presence of caffeine. Or consider the question, is a high-fat diet damaging to your health? Scientists now know that about 15 percent of people are born with a form of liver enzyme that causes their good cholesterol to go down in response to dietary fat. This is opposite of what should happen when dietary fat is eaten: in most people the HDL or good cholesterol level goes up.

Scientists suggest that by understanding the role of specific nutrients in foods and how they might cause disease, scientists could one day recommend specific diets for treatment rather than medication. Imagine a time when you could go to a genetic counselor or a physician who would determine your genetic makeup, and then customize your diet to improve your health or heal your disease.

This area of research is new, but the field is growing rapidly. There are companies already offering testing for a limited number of gene-nutrient interactions. Testing kits, available in some supermarket pharmacies and online, have users swab the inside of the cheek then send the sample and a questionnaire about diet and lifestyle back to the company's laboratories. Within weeks, a computerized analysis arrives offering highlights of the genetic test results.

Yet, there is still work to be done to figure out how all the genetic variables in humans relate to health and disease. Add the fact that food is full of hundreds of bioactive compounds, each influenced by where plants are grown or how and where animals are raised, and it is clear that nutrigenomics is in its infancy. But the fantasy of a personalized set of dietary guidelines is tantalizing to those with a family history of chronic disease or weight management issues.

The International Food Information Council surveyed consumer attitudes and determined that 71 percent of Americans favor the idea of using genetic information to improve their nutrition. Another 70 percent of those surveyed were interested in learning more about how genetic information can help improve their diets and overall health. That's impressive given that only 11 percent of American adults consume the USDA recommended daily portions of fruits and vegetables.

However, public health officials worry that without proper consumer education the benefits of nutrigenomics may be lost. European consumers are very skeptical of genetically modified foods, for example, a process where scientists modify the DNA of a food and add genes to improve its qualities. While this is different from nutrigenomics, which pays attention to the natural components in each food, it is easy to see how there could be confusion over the two terms.

There are already certain obvious rules of healthy nutrition that can improve individual health, like reducing the amount of sodium in your diet to improve hypertension or reducing the amount of saturated fat you eat to improve heart health, but scientists are anxious for the day when they will be able to provide comprehensive genetic examinations that can easily pinpoint specific nutritional needs to improve health and eliminate disease.

Researchers already have a good reference guide for the 25,000 or so genes of the human genome and the some 3 million common variants that reside within those genes. All they need to do now is to figure out how all those genetic variables interact with each individual. In fact, the day will come when you will find out exactly why you still need to eat your broccoli. Maybe Hippocrates was right when he wrote, “Leave your drugs in the chemist's pot if you can heal the patient with food.”
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NUTRITION

At its most basic level, nutrition is the process by which we take in food, food provides energy, and energy powers the body and keeps us alive. There are six groups of essential dietary elements, called nutrients, required for a body to remain healthy. These nutrients provide energy, help us grow, and allow us to repair damaged tissues. They include proteins, carbohydrates, fats, vitamins, minerals, and water.

Proteins Proteins are made up of chemicals called amino acids. There are 22 different amino acids; the body can make 13, but the other 9 must come from the food we eat. All amino acids contain carbon, oxygen, nitrogen, and hydrogen. The main work of proteins is to grow and repair body tissue such as bones, skin, and organs. Proteins make up much of the body's muscles and organs, and even some hormones. Proteins also make up hemoglobin, the part of the red blood cells that carries oxygen around the body. Finally, proteins provide a small source of energy. Humans get the protein they need from animal or plant foods, including meat, chicken, fish, eggs, nuts, dairy products, and legumes.

Carbohydrates Carbohydrates provide energy needed for the brain, central nervous system, and muscle cells. Carbohydrates are an often misunderstood nutrient, but they are the biggest source of energy for the human body. They come in two forms, simple and complex. The simple carbohydrates, including sugars such as glucose and fructose, are quickly digested and used for immediate energy. Simple carbohydrates can be found in white potatoes, white rice, and foods made with white, refined flour. Complex carbohydrates—starches and glycogen—take longer to digest, and provide a slow but steady supply of energy. Complex carbohydrates are found in whole grain breads, cereals, and pasta, as well as grains such as bulgur and brown rice.

Fats The various types of fats continue to confuse American consumers. Fats come in three varieties—saturated, monounsaturated, and polyunsaturated fats—and, like carbohydrates, they contain carbon, oxygen, and hydrogen. Basically, different fats get their names from their patterns of hydrogen atoms. All fatty acids, which make up fats, contain chains of carbon atoms, with hydrogen atoms attached to some or all of the carbon atoms. These fatty acids differ in the amount of hydrogen they contain.

In carbon chains in which the carbon atoms are bonded to the maximum number of hydrogen atoms—that is, “saturated” with hydrogens—the carbon atoms are linked to each other only by single bonds. Conversely, in an “unsaturated” carbon chain, with carbon atoms bonded to fewer hydrogens, some carbon atoms are linked to each other by double bonds.

Fats with one double bond are called monounsaturated; those with two or more double bonds are called polyunsaturated. Both monounsaturated and polyunsaturated fats are considered good fats by nutritionists. The monounsaturated and polyunsaturated fats found in olive oil, other vegetable oils, nuts, and fish are considered part of a healthy diet. These fats provide the high-density lipoprotein (HDL) cholesterol that protects artery walls by carrying away low-density lipoprotein (LDL), or “bad,” cholesterol.

Saturated fats are found in whole milk, red meats, and other animal products, as well as in palm oil and processed foods such as margarine and pastries. These fats lack double bonds between their carbon atoms, and encourage the body to make more LDL cholesterol. LDL cholesterol, considered the harmful type of cholesterol, damages artery linings and forms deposits on artery walls. Nutritional studies clearly link saturated fats and cholesterol in the diet to increased blood cholesterol levels and a greater risk of heart attack, heart disease, stroke, and other health problems. However, nutritionists caution that it is important to have some fat in a healthy diet. Healthy, unsaturated fats build cell membranes and store the fat-soluble vitamins A, D, E, and K. Most important, fats are the body's most concentrated sources of energy, and take longer than proteins or carbohydrates to digest.

Trans Fats Trans fats or trans fatty acids are just about everywhere in the typical American diet. Created through a process called hydrogenation that turns liquid oils into stick margarines or shortening, they are used to increase the shelf life and stability of processed foods. Trans fats are found in many crackers, cookies, and doughnuts, to name just a few snack foods. There is a growing concern among scientists and nutritionists that, gram for gram, trans fats are more damaging than saturated fat. In other words, French fries cooked in partially hydrogenated vegetable shortening have as much artery-clogging potential as potatoes fried in lard or beef fat. In 2006, the U.S. Food and Drug Administration (FDA) added trans fat to the nutrition label requirements established by the National Labeling and Education Act (NLEA) of 1990. Now, food manufacturers must list trans fatty acids or trans fat if a food includes at least 0.5 grams of trans fat.

Vitamins There are 13 vitamins needed by the body for normal growth, digestion, and resistance to infection. They also assist the body in utilizing carbohydrates, fats, and proteins more efficiently. Vitamins are found naturally in many foods, and come in two forms, fat-soluble and water-soluble. The fat-soluble vitamins, A, D, E, and K, are dissolved and stored in fats, meaning that they remain in the body longer than the water-soluble vitamins. The water-soluble vitamins, C and the eight B-complex vitamins, are dissolved and stored in water. This means they pass quickly through our bodies and must be replenished on a regular basis.

Overall, our bodies need varying amounts of vitamins to prevent vitamin deficiency diseases such as scurvy and rickets. Vitamin A is found in fruits, and in dark green or deep yellow and orange vegetables such as carrots, pumpkins, and spinach. It is linked to improved vision and healthy skin. “Vitamin B” refers to a group of vitamins, comprising B1, B2, B6, and B12 as well as niacin, folic acid, biotin, and pantothenic acid. The B vitamins are involved in making the red blood cells that carry oxygen throughout the body. Folic acid, one of the B vitamins, is thought to lower the risk of neural-tube birth defects such as spina bifida.

In 1996, the FDA introduced a requirement that folic acid be added to white “enriched” flour to raise the average intake for consumers. A decade later, scientists are looking at the impact of high folic acid intake on cancer. Sources of vitamin B include fish, beef, pork, chicken, whole wheat grains, green leafy vegetables, enriched breads and cereals, and dried beans.

Vitamin C helps build bones and muscles and improves some infection-fighting capabilities, but large quantities can result in kidney problems. Good sources of vitamin C include citrus fruits, strawberries, melons, sweet potatoes, cabbage, tomatoes, and broccoli.

Vitamin D plays an important role in building strong healthy bones and teeth, and also assists the body in absorbing calcium. Along with its addition to foods such as milk and orange juice, vitamin D can be found in egg yolks and fish, and is also synthesized in the body after exposure to sunshine.

Vitamin E is found in vegetable oils, dark green vegetables, nuts, poultry, seafood, and wheat germ. It helps form red blood cells, muscles, and other tissues. Vitamin K is essential for effective blood clotting. It is found in dark green vegetables, whole grains, potatoes, cabbage, and cheese.

Minerals Minerals come from the foods we eat, both plants and plant-eating animals. Our bodies need 21 minerals; 7 of these are considered major minerals, and 14 are called trace minerals. They all contribute to a healthy body in many ways, from regulating chemical reactions, to building bones and teeth, to making hemoglobin in red blood cells. The major minerals comprise sodium, calcium, potassium, magnesium, phosphorus, chloride, and sulfur. Well-known trace minerals include iron, iodine, zinc, manganese, selenium, chromium, and fluorine.

Water Finally, water is the most important nutrient of all. We need more than 2 quarts of water per day to function. The exact amount needed depends on many factors, including activity levels, temperature, and humidity. A person can live for several weeks without food and other nutrients, but cannot survive for more than one week without water. Even though water does not supply any energy, it does other important work. It makes up part of our blood, cools our bodies, and carries waste away as urine. We drink water, but we also get up to 20 percent of our water from the foods we eat.
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NUTRITION FACTS LABEL

To reassure American consumers about the content of the foods they buy and eat, the federal government passed the National Label Education Act in 1990 requiring all packaged foods in the United States to have a Nutrition Facts label on them. These labels provide information on certain nutrients and are one of the best sources of understanding the quality of an overall diet. The labels must contain information about calories, fat, carbohydrates, fiber, sodium, cholesterol, and vitamin and mineral content of the food. In 2006 trans fats were added as a requirement. Now the labels break down the fat counts into total fat, saturated fat, trans fat, and in many cases, polyunsaturated fat and monounsaturated fat. They may also list essential vitamins and minerals beyond the required ones. Here's what can be learned from a Nutrition Facts label.
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Nutrition facts labels give consumers important information about processed foods.

(PhotoDisc, Inc.)

Calories A calorie is a measurement of heat needed to raise 1 kilogram of water 1 degree Centigrade. Since food “stokes the furnace” of the human body, foods have assigned calorie values. Fat and alcohol are high in calories. Foods high in both sugars and fat contain many calories but often are low in vitamins, minerals, or fiber. There are numerous calorie counters readily available—online and often in cookbooks. If you reduce your caloric intake, you'll lose weight. If you increase the amount of calories you consume, you'll gain weight. But that doesn't mean that a low-calorie diet is the best way to lose weight. That's how those awful grapefruit and black-coffee diets originated. Sure, severe reductions in calories for a week will cause weight loss. However, once old eating habits return, so will the lost weight. A pound equals 3,500 calories. So to lose a pound in, say a week, an individual would have to eat 3,500 calories less or burn off 3,500 calories in exercise or some combination of the two.

Exercise burns calories. For example, walking briskly can burn off about 100 calories per mile. Bicycling for a half hour at nearly 10 mph will burn about 195 calories. The specific number depends on the person's weight and the intensity of the activity. A variety of interactive exercise counters, available on the Internet, allow individuals to plug in their weight, age, and change variables such as the length of time and intensity of the activity.

The following formula will help determine the approximate number of calories needed per day to maintain body weight. Moderately active males should multiply their weight in pounds by 15. For example, if a man weighs 170 pounds, he needs to eat about 2,500 calories per day to maintain his current weight. Moderately active females should multiply their weight by 12. A 130-pound female needs about 1,560 calories per day. However, the number of calories needed per day decreases as the level of activity goes down. Relatively inactive men should multiply their weight by 13 pounds and women in that category should multiply their weigh by 10. So that 170-pound man who is relatively inactive needs only 2,210 calories and the 130-pound inactive woman needs only 1,300 calories to maintain body weight.

The information on nutrition labels is based on a 2,000-calorie-per-day diet, an important fact to remember for those working to maintain their weight.

Calories from Fat Numerous health and government authorities, including the U.S. Surgeon General, the National Academy of Sciences, the American Heart Association, and the American Dietetic Association, recommend reducing dietary fat to 30 percent or less of total calories. However, that doesn't mean an individual has to pass by all high-fat food products. For example, peanut butter with sugar added has 190 calories in a 2-tablespoon serving. Of those, 130 calories are from fat—68 percent. Add that peanut butter to two slices of whole wheat bread, which have 120 calories and 20 calories from fat, and the equation is different: now the fat is down to about 48 percent. It's still higher than the recommendation, but by adding a glass of skim milk and an apple, it is possible to reduce the fat content to a healthy level.

Trans Fat This is measured in grams and food manufacturers are required to list trans fats, or trans fatty acids, if a food contains at least 0.5 grams. The FDA did not establish a Daily Value or % DV for trans fats, but scientists have reported links between trans fat and saturated fat and increased levels of LDL cholesterol, which can increase coronary heart disease. Trans fat is commonly found in margarine, commercial baked goods, and in fried foods. Scientists suspect that gram for gram, trans fats are twice as damaging to the heart as saturated fat. Trans fat is made by adding hydrogen to vegetable oil during hydrogenation to keep the fat from turning rancid and to increase the shelf life of processed foods.

Total Fat This is also measured in grams. For someone eating a 2,000-calorie-per-day diet, daily fat intake should not exceed 65 grams. Fatty foods are always high in calories. Despite its bad image, though, fat isn't all bad. Some fat is needed because fats supply energy and help the body absorb fat-soluble vitamins A, D, E, and K. Fats contain both saturated and unsaturated fatty acids. Saturated fat raises blood cholesterol more than other forms of fat. Limiting saturated fats to less than 10 percent of calories will help lower blood cholesterol levels. High levels of saturated fats and cholesterol in the diet are linked to increased blood cholesterol levels and a greater risk for heart disease.

While polyunsaturated and monounsaturated fats could help lower blood cholesterol levels, the recommendation still holds that total fat account for no more than 30 percent of daily calorie intake.

Cholesterol The human body makes cholesterol, but it is also obtained from food. Animal products, such as egg yolks, higher-fat milk products, poultry, fish, and meat are high in cholesterol—and usually also in saturated fats. The daily value for cholesterol should be 300 milligrams. There are two kinds of cholesterol: LDL, the “bad cholesterol,” and HDL, or “good cholesterol.” LDL stands for low-density lipoproteins. If there's too much LDL cholesterol in the bloodstream, it can build up within the walls of the arteries and contribute to the formation of plaque, which can ultimately clog the arteries. That blockage could affect the flow of blood to the heart, and cause a heart attack, or to the brain, and result in a stroke. Doctors can measure the level of LDL in the blood—ideally it should be below 130.

High-density lipoproteins (HDL) is the “good” cholesterol because experts believe HDLs can carry cholesterol away from the arteries and to the liver, where it's passed from the body. HDL levels typically range from 40 to 50 milligrams/dL for men and 50 to 60 milligrams/dL for women. Levels below 35 milligrams/dL are abnormally low and a risk factor for cardiac problems. Low HDL levels can be caused by cigarette smoking, obesity, and physical inactivity.

Sodium Sodium is a trace mineral that helps maintain body fluid balance. Salt is an excellent source of sodium. One-quarter teaspoon, the typical serving, provides 540 milligrams of sodium, or 25 percent of the daily recommended allowance. Milk and processed foods are other sources. Sodium intake should stay below 2,400 milligrams. That might sound like a lot, but realize how quickly these sources add up. A frozen turkey pot pie, single serving, contains about 29 percent of the recommended daily sodium intake. Hot dogs typically have at least 21 percent of the daily total of sodium per hot dog. Even a tablespoon of ketchup has 190 milligrams of sodium or 8 percent of the daily value. Lower sodium intake could help people avoid or control high blood pressure—a risk factor in heart disease and strokes. For anyone eating many processed, packaged foods and exceeding daily sodium intakes, doctors recommend looking for ways to duplicate those foods while cooking using fresh ingredients. Many herbs and spices have no sodium and can add tremendous flavor to foods. These include garlic, basil, pepper, parsley, chives, vinegar, sage, cinnamon, nutmeg, and cloves.

Total Carbohydrates Carbohydrates provide energy for the brain, central nervous system, and muscle cells. They are found largely in sugars, fruits, vegetables, and cereals and grains. Meats generally have no carbohydrates. There are simple carbohydrates, such as sugars, and complex carbohydrates, such as breads and pastas, that the body breaks down into sugars. Someone with a 2,000-calorie-per-day diet should limit carbohydrates to 300 grams. Someone with a 2,500-calorie-per-day diet can consume up to 375 grams of carbohydrates. A medium baked potato with skin has 51 grams of carbohydrates. An apple has about 21 grams of carbohydrates, a tablespoon of sugar has 12 grams, and a slice of pie can pack 60 or more grams of carbohydrates.

Carbohydrates are divided into three kinds: monosaccharides or simple sugars, such as glucose and fructose; disaccharides—composed of two monosaccharides—such as maltose, sucrose, and lactose; and polysaccharides, which are starches and glycogen. On the Nutrition Facts label, total carbohydrates are broken down into two categories: fiber and sugar.

Dietary Fiber Fiber helps the body digest food. Soluble fiber, combined with a low-fat diet, may reduce levels of bad cholesterol. The RDA for fiber is 25 grams. Generally, grains, such as oat, wheat, and rice products, are good sources of fiber, as are some vegetables. Some foods that might seem as though they would be high in fiber, such as cereals, in fact have very little. High-sugar cereals often have just 1 gram of fiber; a high-fiber hot wheat cereal could have 5 and a 100 percent bran cereal could have up to 8 grams or more. Some fruits, such as an apple (3.5 grams), a banana (2.4 grams), three prunes (3 grams), and a half grapefruit (3.1 grams), also have high fiber content.

Sugar Sugars in foods are the monosaccharides and disaccharides described above. In some foods, carbohydrate makeup is almost entirely sugar. For example, a tablespoon of fruit preserves, sweetened only with fruit juices, derives 9 of its 10 grams of carbohydrates from sugar. Breads and pastas, on the other hand, have much higher polysaccharide contents. One pita bread pocket, for example, has 2 grams of sugar out of its 24 grams of total carbohydrates. Looking at the Nutrition Facts label becomes especially important for anyone seeking to cut down on the simple sugars.

Protein Protein is actually a combination of 22 amino acids. The human body makes 13 of these amino acids on its own. These are called nonessential amino acids. But 9 of the amino acids—essential amino acids—must come from food. Protein builds up and maintains the tissues in the body. Protein comprises much of the muscles, organs, even some hormones. Protein also makes hemoglobin, the part of the red blood cells that carries oxygen around the body. Protein makes antibodies to help fight off infections and disease. Protein is found in meat, chicken, fish, eggs, nuts, dairy products, and legumes.

Vitamins and Minerals These are expressed on Nutrition Facts labels as a percentage of the Recommended Dietary Allowance (RDA). Anyone eating a varied diet most days, and not severely limiting calories, should not need additional vitamin or mineral supplements.

Some foods are enriched with additional nutrients. For example, enriched flour and bread contain added thiamine, riboflavin, niacin, and iron; skim milk, low-fat milk, and margarine are usually enriched with vitamin A; and milk is usually enriched with vitamins A and D. The ingredient list on packaging will provide information on which nutrients are in the food. In a nutshell, vitamin A is found in fruits and dark green and deep yellow vegetables, such as carrots, pumpkins, and spinach. Vitamin A is important to your vision and healthy skin.

Vitamin B actually refers to a group of vitamins—B1, B2, B6, B12, niacin, folic acid, biotin, and pantothenic acid. These vitamins play a role in making red blood cells, which carry oxygen to all the parts of the body. In other words, the B vitamins help with energy. Fish, beef, pork, chicken, whole wheat grains, green leafy vegetables, dried beans, and enriched breads and cereals are sources of vitamin B. Vitamin C strengthens bones and muscles and also has some infection-fighting capabilities. However, large doses can result in kidney problems. Good natural sources of vitamin C are citrus fruits, strawberries, melons, sweet potatoes, cabbage, broccoli, tomatoes, and peppers. Vitamin D contributes to strong healthy bones and teeth and it also helps the body absorb calcium. Vitamin D can be obtained through fortified milk products, egg yolks, and fish. Another great source for vitamin D is sunshine. Vitamin E helps form red blood cells, muscles, and other tissues throughout the body. Vitamin E also helps the body store vitamin A. It's found in vegetable oils and dark green leafy vegetables, nuts, poultry and seafood, and wheat germ and fortified cereals. Vitamin K is essential for blood clotting. It's also found in dark green vegetables, whole grains, potatoes and cabbage, and cheese.

Calcium Calcium warrants special attention because new research is pointing to an even more crucial role than previously thought and because calcium requirements are highest for young people whose bones are developing. Calcium is used in building bone mass and also plays a role in the proper functioning of the heart, muscles, and nerves maintaining blood flow. Adequate calcium can also reduce the risk of osteoporosis, a weakening of the bones that can occur late in adulthood. Calcium is found naturally in dairy products and in dark green leafy vegetables.

Iron Iron is a trace mineral found in red meat, liver, fish, green leafy vegetables, enriched bread, and some dried fruits such as prunes, apricots, and raisins. Recommended iron intake for young women is 15 milligrams per day; for boys aged 15 to 18, it's 12 milligrams per day, decreasing to 10 milligrams per day after age 19. The level of iron required for women stays the same until menopause. Blood loss, such as menstrual cycles, is a major cause of iron deficiency. Low iron levels can result in iron-deficiency anemia. Iron supplements can be taken, and individuals can eat more foods that are higher in iron content. Vitamin C can help iron absorption, while coffee, tea, wheat bran, eggs, and soy inhibit iron absorption. Medications such as antacids, for example, can also interfere with iron absorption.

Iron demands are typically highest for pregnant women. The requirement for iron doubles in the second trimester and triples in the third as blood volume increases and the fetus grows dramatically.
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NUTRITIONAL DISEASES

To many Americans, nutritional diseases are considered a thing of the past, relegated to history thanks to modern medicine, vitamins, and the industrial agriculture that fills our stores and our cupboards. Unfortunately, nutritional diseases still exist in the world thanks to food shortages, poverty, and malnutrition. There are also new, modern twists on nutritional diseases, like obesity. According to the most recent figures, some 33 percent of adult Americans are overweight or obese (Flegal et al., 2010).

Nutritional disorders exist in other cases because eating too much of one thing can create a deficiency in another, as in the case of sodium and calcium. Excess sodium intake often brings calcium deficiency due to the fact that sodium and calcium metabolism are linked and higher sodium intake may increase calcium excretion.

This lack of vitamins, minerals, and other essential nutrients can result in osteoporosis from too little calcium; anemia from an iron deficiency; osteomalacia and rickets from too little vitamin D; beriberi and Korsakoff's syndrome due to a lack of vitamin B1, also known as thiamine; and scurvy from a lack of vitamin C.

Scurvy, among the first of the nutritional diseases to find a cure, is caused by a lack of vitamin C and was common among sailors centuries ago. Those sailors were eventually known as “limeys” when it was discovered that eating limes or lemons during a voyage cured the condition.

Rickets, another disease of deficiency, develops when there is a lack of vitamin D in the diet. Although some vitamin D is produced by the body when it is exposed to sunlight, some must be supplied through food. Simply eating foods high in vitamin D such as milk, fish, or liver and an increase in exposure to sunlight can correct the condition. In many cases the bone deformities from the rickets will improve over time.

Beriberi is another disease that improved when thiamine, or vitamin B1, was added to the diet. Symptoms of beriberi, a nervous system disease, include lethargy and fatigue as well as pain, an irregular heart rate, and swelling. Beriberi is rarely diagnosed in developed countries thanks to the amount of vitamin-enriched foods now available. However, today the disease is seen in alcoholics since excess alcohol makes it hard for the body to absorb thiamine but also increases the body's need for B vitamins. Korsakoff's syndrome, a memory disorder, also comes from a lack of vitamin B1.

Osteomalacia and osteoporosis are both diseases caused by a lack of vitamin D. Osteomalacia should not be confused with osteoporosis, which is caused by a lack of calcium and leads to decreased amounts of bone. Instead, osteomalacia produces a softening of bones that can then bend or become misshapen. The prognosis for curing most of these diseases is excellent if they are diagnosed and treated with supplements or food choices that provide the needed nutrients. Individuals should not attempt to diagnose perceived nutritional imbalances without consulting their primary care physician or a registered dietitian or qualified nutritionist.
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O

OBESITY

When a person's caloric intake (food consumption) exceeds his or her energy expenditure (exercise and daily activity), the net calories are stored in fat cells in the body. (Fat cells are built during childhood and are never lost, though they can shrink by dieting.) If this imbalance continues, the individual will gain significant weight. We call this extreme weight obesity. The most common definition of obesity is a body mass index (BMI) over 30. An index between approximately 19 and 24 is considered healthy. Overweight is defined as a BMI of 25 to 29.9. A BMI of 40 or higher, morbid obesity, is an immediate health threat. The Belgian anthropometrist Adolphe Quetelet developed the BMI equation. It uses a formula to compare an individual's weight-to-height ratio. BMI does not, however, indicate what percent of an individual's weight is fat. Some extremely muscular individuals, for instance, have a BMI that indicates they are overweight, despite the fact that they are in peak physical shape.

This equation, however, tells us little about the full story of obesity. The inability to keep calorie intake and energy output balanced predisposes the fat man, woman, and child to medical, social, emotional, and even financial hardships. Despite the fact that many American adults are now either overweight (61%) or obese (20%), fat prejudice, ironically, is still pervasive. In fact, the International Size Acceptance Association claims that a bias against fat is the last legally allowed—and even encouraged—form of discrimination.

Most doctors would not dispute the health dangers of obesity (though fat activists might). However, the social implications of obesity have fluctuated wildly throughout history. Figurines of earth goddesses are common archeological finds from across many eras and cultures. Used in rituals, these naked images of small, plump women suggest that, prehistorically, obesity was desirable. No doubt the images symbolized fertility and sexuality (some are very explicit). Even as late as the 16th century, the most erotic female form was the rubenesque, named for Peter Paul Rubens, who immortalized the obese female nude in his paintings. During much of European history, a fat body type advertised wealth (necessary to purchase large quantities of food) and social standing (hard physical labor prevents weight gain). Many societies in Africa, Asia, and the Pacific still value the large body.

Science has uncovered some strong evidence for the causes of obesity in our culture: increasingly sedentary lifestyle; high consumption of simple carbohydrates and fats (especially the refined sugars and greasy preparations common in junk and fast foods); and stress. To a lesser degree illnesses such as hypothyroidism (underactive thyroid), genetic predisposition, and psychotropic (mind-altering) medications may lead to excessive weight gain. The cause of American obesity is a combination of bodily predispositions or abnormalities and environmental factors.

Evolution and modernization may have collided to produce an environment where obesity is not only likely but unavoidable for many people. Evolution of our bodies, brains, hormonal and neurobiological systems, and our metabolisms is imperceptibly slow, taking thousands of years to complete even a simple biological change. However, cultural changes are often revolutionary—occurring rapidly, even in a matter of years—rather than evolutionary. The development of our species was marked by struggle. Scarcities of food could last several months. The human, like many other mammals, adjusted to a “feast or famine” environment created by seasonal changes. In periods of abundance, our primitive ancestors probably gorged themselves, acquiring layers of fat tissue. In seasons of scarcity, their bod-ies burned their own fat to survive. Modern science has nearly eliminated the seasonal fluctuation of food availability. Unfortunately, no one told our metabolisms.
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Room-sized calorimeters are one tool to assist in the fight against obesity.

(U.S. Department of Agriculture)

The results of this phenomenon can be very troubling, but also interesting. Dieting to lose weight, in fact, might tell our brain that the body is starving. When the brain receives this message, it slows the metabolism down to conserve fat. When the dieter stops dieting and food is once again plentiful, our body tells us to feast and gain weight for the next period of starvation (dieting). Obesity, from the body's point of view, is desirable.

We can see why obesity has become a modern-day problem, a problem of affluence. Unfortunately, even poor countries are experiencing sharp rises in obesity as they become more Westernized. Consequently, obesity has become a focus for both national and international organizations, particularly health organizations. The World Health Organization (WHO) now considers obesity to be a global epidemic with more than 250 million adults obese, and many more who are overweight. The United Nations Educational, Scientific, and Cultural Organization (UNESCO) has organized a fact-finding committee to assess the obesity problem in third world countries. In 2004, the U.S. Department of Health and Human Services (HHS), for the first time, classified obesity as a disease. In 2005, the U.S. Department of Agriculture (USDA) and HHS jointly published the Dietary Guidelines for Americans, the culmination of a five-year cooperative project to assist overweight Americans in their search for a healthier lifestyle.

Unfortunately, obesity will continue to be a problem until the world—particularly the West—deemphasizes junk and fast foods, the sedentary lifestyle (both at work and at play), and, ironically, its obsession with dieting. Scientists are beginning to voice the belief that dieting does not work for at least 90 percent of the people who diet. Obesity can best be managed by the adoption of a healthy lifestyle that emphasizes exercise, conscious and careful eating habits, and acceptance of one's body, no matter what shape it is in.

Outlook According to journalist Mike Adams (2004), “There's a war brewing over obesity. [T]he leaders and promoters of western medicine, who are saying that obesity is now a disease, [are on one side].…[A] growing group of people who are fighting against this idea [are on the other].” Overweight Americans question the cultural fiat that stigmatizes obesity. Even the word obesity itself has come under attack by large-size Americans who find fat honest and descriptive of a certain body type. Obesity, they insist, is identified with an obsessive food consumer, a glutton. In as much as gluttony is one of the seven deadly sins, overweight people are judged as moral misfits. Many fat activist groups contest this assumption; the most vigilant is the National Association to Advance Fat Acceptance (NAAFA), founded in 1969. NAAFA feels that discrimination against fat Americans is nowhere more true than in the scientific professions, which have consistently failed fat people. According to many fat Americans, obesity is not only a clinical diagnosis, it is also a moral indictment.

The scientific community bases its opinions on the grounds that obesity is unhealthy. Many health issues are either unique to or exacerbated by obesity: cardiovascular, endocrinal, metabolic, gastrointestinal, renal and genitourinary, integument (skin and appendages), musculoskeletal, neurological, respiratory, and psychological disorders. Organizations such as NAAFA point to the dismal statistics of weight loss programs: 95 to 98 percent of diets fail over three years; furthermore, science can't decide whether excess weight or excessive dieting is the real culprit. As a result, NAAFA wants the research agenda to change from a focus on finding ways to make fat people thin to ways to make fat people healthy. NAAFA also accuses the diet industry of setting dieters up to fail in order to keep the market for their products.

Healthy or Unhealthy: What the Health Professional Sees According to the World Health Organization (WHO), obesity is spreading throughout the world as more and more nations adopt Western diets. Obesity burdens the most vulnerable people in society: children and adolescents, the poor and working poor. Experts believe that 300,000 people a year die because of obesity. Furthermore, obesity is one of the most preventable causes of death, second only to smoking. Obesity, according to these experts, causes or exacerbates almost every major health problem including cancer and hearth disease. The National Institutes of Health (NIH), the Office of the Surgeon General, and the WHO also point to the double-bind of fat people: they suffer physically, and they are then punished socially. A study that followed obese adolescents found that “compared to thinner peers, overweight girls completed fewer years of school, were twenty percent less likely to be married, and had ten percent higher rates of household poverty.” Although health professionals agree that fat people face discrimination, they criticize any movement that would casually accept obesity. This concern is voiced by Susan S. Bartell, a psychologist who specializes in women's weight issues: “it is a part of a greater tendency in this country toward not working hard to do what we should be doing. We want to take the easy way out. Fat acceptance is about taking the easy way out” (Skomal, 2005).

Healthy or Unhealthy: What the Fat Person Sees Fat activists vehemently challenge these assertions, particularly that obesity causes death. Representing the estimated 38 million Americans whose weight is above average, NAAFA responds to the health issue this way: “Just being fat does not signify poor health. In fact, research shows that the health risks once associated with weight may instead be attributable to yo-yo dieting. Because fatness is most often caused by heredity and dieting history [and because most diets fail], it is becoming apparent that remaining at a high, but stable weight and concentrating on personal fitness rather than thinness may be the healthiest way to deal with the propensity to be fat.”

Furthermore, fat activists point out that because fat people must deal with insensitivity in the medical profession, many do not seek treatment for illnesses clearly unrelated to their weight. Doctors often insist that fat patients, regardless of their complaint, must lose weight. As one fat activist suggested, if you go to your doctor because your feet hurt, and she says you need to lose weight, ask her, “And what do you do for thin people whose feet hurt?” This sarcastic response raises a serious point. If prejudicial doctors assume weight is always related to their fat patient's illness, they might overlook a real cause. Some professionals may see obesity as an exaggerated threat, especially in cases of prescribed treatment. Fat activists are shocked by the use of bariatric surgery to “cure” obesity; having a part of one's stomach removed, they insist, is an amputation that should only be considered for immediate life-and-death situations, such as unresponsive infections and cancers.

According to activist Marilyn Wann, fat Americans are not supporting overeating or unhealthy relationships with food. The goal of fat activism for a healthy lifestyle is not far from mainstream medical advice: emphasizing general health over any specific focus on one problem. People of all sizes should be encouraged to eat sensible, well-balanced meals. All people should avoid refined sugars and fatty foods as much as possible. Most important—and the issue about which both sides find common ground—is the need for regular exercise. Dieting alone is not a panacea for good health and a happy life. The issues surrounding obesity are not likely to go away any time soon.

Mary Jo Thomas
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OBSESSIVE-COMPULSIVE DISORDER (OCD)

The defining features of obsessive-compulsive disorder (OCD) are recurrent, uncontrollable thoughts (obsessions) and actions (compulsions). The most common mental disorder coexisting with OCD is depression. Prevalence estimates vary widely, but researchers have reported that up to two-thirds of people with OCD may develop depression at some point in their lives.

Obsessions are intrusive, upsetting thoughts that keep coming back despite efforts to push them away. Because the thoughts cause so much anxiety, people try to counteract them with some physical or mental act, which is where compulsions come into play. Compulsions are ritualistic actions that people feel driven to perform in an effort to reduce the anxiety produced by an obsession.

Typical obsessions involve frequent, exaggerated thoughts about being diseased, dirty, or sinful, or doing abhorrent things. Examples of common compulsions include repetitively washing one's hands, cleaning, checking the locks, putting objects in order, counting, or silently saying a phrase. Such obsessions and rituals control people with OCD rather than the other way around, preoccupying their thoughts and consuming time that could otherwise have been spent doing more productive things.

OCD affects about 2.2 million U.S. adults, striking men and women in roughly equal numbers. It usually starts in childhood, adolescence, or early adulthood. Compared to those with OCD alone, people whose OCD is combined with major depression tend to have more severe and longer-lasting OCD symptoms as well as a greater number of hospitalizations and suicide attempts.

Although adding depression to the mix makes treatment a bit more complicated, both disorders usually respond well to medication and/or psychotherapy. With appropriate treatment, most people are able to feel better, reduce their obsessions and compulsions, and regain control of their lives.

Criteria for Diagnosis The symptoms of OCD are defined by the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, text revision (DSM–IV–TR), a diagnostic guidebook published by the American Psychiatric Association (2000) and widely used by mental health professionals from many disciplines. People with OCD have obsessions and compulsions that cause serious distress, take up more than an hour a day, or interfere with daily activities. Most adults with the disorder recognize that their obsessive thoughts and compulsive behaviors are excessive or unreasonable, but they feel powerless to stop. Children may not real-ize that their behavior is out of the ordinary, however.

Obsessions are recurring, unwanted thoughts, impulses, or mental images that intrude into people's minds and cause great distress or anxiety. These thoughts are more than just excessive worries about real-life problems. Typical themes include being very fearful of dirt or disease, having repeated doubts, and keeping things orderly or symmetrical. Some people experience disturbing aggressive im-pulses or mental images of distressing sexual scenes. Despite efforts to ignore or suppress such thoughts, the obsessions keep coming back time and again.

Treatment When people have OCD and depression simultaneously, both conditions need to be addressed during treatment. Below are some of the main treatment options for OCD. For psychotherapy treatment, cognitive-behavioral therapy (CBT) helps people identify maladaptive thought and behavior patterns and replace them with more adaptive ones. One offshoot of CBT developed specifically for treating OCD is called exposure and response prevention. The exposure part of the treatment involves confronting thoughts and situations that provoke obsession-related distress. The response-prevention part involves voluntarily refraining from using compulsions to reduce distress during these encounters. For medication treatment, selective serotonin reuptake inhibitors (SSRIs), a widely prescribed class of antidepressants, can help relieve symptoms of anxiety as well as depression. SSRIs are considered a first-choice treatment for OCD. If these medications do not provide enough relief, a tricyclic antidepressant called clomipramine may be used instead.

Compulsions Compulsions are ritualistic behaviors (e.g., washing and cleaning, arranging objects in order, checking something repeatedly) or mental acts (e.g., counting, repeating words silently) that people feel driven to do over and over in response to an obsession or according to rigid rules. The rituals are aimed at reducing distress or preventing some calamity from occurring. However, they are either clearly excessive or not connected in a realistic way to what they are intended to prevent. At best, the rituals provide only temporary relief from the anxiety caused by obsessions.

Shared genetic factors may help explain why OCD and major depression occur together so often. Major depression is more common in the close family members of people with OCD than in the family members of those without the disorder. Biological and environmental factors may play central roles as well. When people have both OCD and major depression, the OCD usually comes first.

Obsessions and compulsions can be very demoralizing and disruptive to everyday life, and the stress created by them may trigger depression in some people. It is also possible that abnormalities in brain function and chemistry associated with OCD could render the brain itself more vulnerable to the development of other disorders, including depression.

There is some evidence that depression in people with OCD may differ somewhat from garden-variety depression. Both people with OCD plus depression and those with major depression alone are prone to experiencing a low mood, loss of interest in most activities, lack of energy, trouble concentrating, and suicidal thoughts. But those with OCD plus depression are less likely to have difficulty sleeping and changes in appetite, and they are more likely to experience inner tension and pessimism.

These differences in symptoms may derive from differences in brain physiology. For instance, researchers have found that people with major depression alone tend to have increased metabolic activity in the thalamus, a structure inside the brain that acts as a relay station for sensory input, filtering out important information from the mass of incoming signals. In contrast, people with both major depression and OCD tend to have decreased activity in the thalamus.

The response to antidepressants also differs, suggesting that there may be underlying differences in brain chemistry as well. SSRIs, which increase the available supply of a chemical called serotonin in the brain, can help relieve symptoms of both OCD and depression. But higher doses may be needed when OCD is present, compared to the doses needed to treat major depression by itself. Other types of antidepressants that work well for people with major depression alone do not seem to be as effective for those with OCD.

Linda Wasmer Andrews
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ONLINE HEALTH RESOURCES

The past two decades have seen the use of the Internet for everything, ranging from leisure to business. The reason for this growth is simple—the Internet provides an easy medium for the widespread dissemination of information to the public. In the area of health care, a plethora of Internet health resources have cropped up, ranging from information websites to direct online consultation with physicians or other health care professionals. The advent of these online health resources has allowed patients quick access to basic medical information. It is increasingly common for patients to search for tips on how to live healthfully or to search for possible explanations to their symptoms.

As of 2002, as many as 80 percent of individuals reported having looked up health information online at least once, with even more among select demographics, such as college graduates (Pew Research Center, 2005). This trend holds incredible potential. This means that patients can readily access basic health information without having to contact a health care professional. Furthermore, it enables patients to educate themselves and take on a greater role in managing their own health, helping patients ask the right questions of their physicians, and more.

Unfortunately, the flip side to this trend is the danger of misinformation present on the Internet. While there are accurate, credible sources available online, unfortunately many are not without factual problems. Whether intentionally er-roneous, biased, or just incomplete—online health resources can give patients inappropriate expectations when they visit their physicians. This can have deleterious effects on the patient-physician relationship if the physician is unable to provide the treatment or course of action that a patient expects from reading online resources (Erdem and Harrison-Walker, 2006).

The Medical Library Association (MLA) maintains a guide to help patients navigate the maze of online health resources (Medical Library Association, n.d.). First, the guide recommends that patients identify the sponsorship of the website. Government, educational institution, and professional organization websites are generally reliable sources (.gov, .edu, and .org addresses). While commercial and independent websites may still contain good information, it is important for patients to recognize that commercial information may be biased in order to promote a particular treatment or product. Furthermore, patients should attempt to identify whether information given is referenced from a professional or otherwise reliable source, as well as checking to see if the information is current or recently updated. The MLA guide keeps a brief list of useful, credible online health resources for consumers to go to for information, available at www.mlanet.org/resources/userguide.html.

However, even with credible sources such as these, it is important for patients to remember online health resources are not a substitute for the evaluation or diagnosis by their physician or primary care provider. Additionally, individuals should follow their physicians’ instructions, even if those instructions do not agree with information they may have discovered online. With a little bit of care and effort, consumers can check the credibility of online health information. With the right attitude, online resources will be able to serve as a valuable tool for patients to use to educate themselves and enhance the quality of their care.

David Chen
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ORGANIC FOOD

Organics are the new darling of the food industry. More than a niche market, they have expanded during the past decade by a healthy 20 percent annually, while other industries struggle to stay afloat. Statistics from the Organic Trade Association's “2011 Organic Industry Survey” showed total sales of U.S. organic products at more than $28 billion for 2010, a 7 percent increase from the previous year (Roberts, 2011). The 2010 sales figures were well above organic food and beverage sales of $17 billion in 2006, according to U.S. Department of Agriculture (USDA) figures (Food and Drug Administration, 2008). Everyone from Trader Joe's and Whole Foods to Wal-Mart and the big-box supermarkets are rushing to fill their shelves, produce bins, and meat counters with anything and everything organic.


Dirty Dozen of Foods with Most Pesticide

The “dirty dozen” of foods that are most likely to have pesticide and chemicals include apples, cherries, grapes, peaches, nectarines, pears, lettuce, strawberries, bell peppers, celery, potatoes, and spinach. The U.S. Food and Drug Administration (FDA) routinely tests produce for harmful chemicals like pesticides, fungicides, and herbicides. The FDA rates the foods on a scale of 1 to 100 based on how much measurable pesticide residue it contains after the produce is washed. A low rating means a food has small amounts of chemical residue; numbers closest to 100 represent the highest pesticide levels.

Strawberries have one of the highest levels of pesticide residue. Their score of 82 is influenced by their soft skin. Strawberries are among the most heavily chemically treated fruits in this country.

Apples top the list with a score of 89. U.S.-grown cherries rated a 75, although domestically grown cherries contained significantly higher pesticide levels than imported cherries. Grapes were the opposite; domestic grapes had a rating of 43, but imported grapes had a higher rating of 65.

Of all the fruits, peaches received the highest rating of 100, making them the fruit with the most harmful residue levels in the United States. Nectarines, a sister to the peach, were lower at 84. Pears also have a lower number of 65.

The vegetables on the list included lettuce with an FDA rating of 59. The other vegetables on the list ranged from bell peppers, celery, and potatoes to spinach. The peppers and celery rated between 85 and 86; both contained high pesticide residues.

More than 60 percent of nonorganic spinach tested by the FDA showed traces of pesticides, including DDT. It has an FDA rating of 60. Finally, potatoes had the lowest rating of the “dirty dozen,” at 58.

—Sharon Zoumbaris



As the small and large organic producers jockey to get their products to consumers, the big corporations new to organics are working to change the stringent organic rules to avoid the higher costs that come from having to meet such exacting standards. This leaves small-scale organic farmers struggling to keep their customers in the face of rising food prices and fierce competition from the big players.

In this mad dash to give consumers unprecedented organic choices, the questions remain, are organics healthier or just more expensive? And are they better for the environment, farmers, or consumers? Another major issue looming over the organic food industry is the question of scale. Does the move toward industrial-sized organic farming undermine the benefits and identity of organic food itself? Or is it a logical way to introduce more consumers to organics? That red-hot debate between “little organics” and “big organics” is a factor in purchasing decisions for some Americans. From the earliest days, supporters of organic farming envisioned a way to feed people and build a food ecosystem using sustainable practices, working with rather than against nature. Another aim of organic agriculture was to nurture the earth and achieve a harmonious fit with the land and the local community. Organic food today remains a reaction to the use of synthetic fertilizers in industrial agriculture, which depletes the soil, pushes small farmers off the land, and replaces them with single-crop agribusiness operations.

Labels In the food industry, labels are a tool consumers use to gauge the value of a product. Organic is one of the most recognized labels in today's supermarkets, but many consumers remain confused about the different organic designations. According to the USDA, all packaged or processed food using the term 100% Or-ganic must contain all organic ingredients. Production processes have to meet federal organic standards and be independently verified by accredited inspectors. A different label, USDA Organic, faces less strict standards: up to 5 percent of their total ingredients excluding salt and water may come from nonorganic or synthetic sources. Items labeled Made with organic ingredients must include at least 70 percent organic components; the remaining 30 percent must come from the USDA-approved list of additives and synthetic ingredients. Produce, fruits, and vegetables labeled organic have to be grown without synthetic pesticides and synthetic fertilizers, and cannot be genetically engineered or irradiated.

Organic beef or chicken may not be cloned animals; must be raised on 100 percent organic feed; may not be given growth hormones, antibiotics, or other drugs; and cannot be irradiated. The USDA has no laws concerning seafood standards. This means fish can be labeled organic even if it contains contaminants such as mercury or polychlorinated biphenyls (PCBs) as long as it doesn't use certified organic logos.

The use of natural or all natural on a label by the USDA for meat and poultry means the meat contains no artificial flavorings, colors, chemical preservatives, or synthetic ingredients. Grass-fed on a label suggests a diet of natural grass, but it also applies to cattle fed grass indoors in a pen or only allowed outside for the first few months of their lives. The label pasture-raised refers to animals that were allowed to roam freely outdoors where they ate grasses and other plants.

Any dairy product with an organic label comes from cows fed 100 percent organic feed but no bovine growth hormone (BGH) or antibiotics. Organic eggs come from hens fed 100 percent organic feed, raised without growth hormones or antibiotics. The term cage-free for poultry or eggs means little because the birds may still live in crowded, unhealthy conditions.

The label free-range or free-roaming on eggs or chicken suggests the animals spent time outdoors. However, U.S. government standards for these terms are vague and do not guarantee different conditions than those for animals raised in conventional factory farms. In other words, if a coop door is open for five minutes a day and the birds remain packed inside, the eggs or chicken can legally be labeled free-range.

Is Organic Food Better or Just More Expensive? Organic food products routinely cost more than their conventional counterparts, which supporters say just means organic farmers get paid a fair price for their food and their labor. Ask supporters of organic food, and they will tell you the extra money spent on organic products is part of a daily contribution to their health and the health of the planet. These advocates say there are hidden costs in cheap conventional foods, including the price of environmental damage from pesticides and synthetic fertilizers; waste and overuse of energy resources needed for fertilizing, harvesting, and processing food and for transporting it thousands of miles; the effects on human health from toxic residues left by arsenic, added hormones, and antibiotics; worsening soil quality; and an increasing lack of biodiversity.

Supporters of organics say that if these elements were factored into conventional food prices, consumers would pay less in comparison for organics. Another reason organic food is more expensive, advocates say, is that the U.S. government pays subsidies to conventional growers. That money keeps prices low in the grocery stores even though consumers eventually pay for the subsidies through increased taxes. According to supporters of organics foods, this amounts to corporate welfare for big agribusiness from the USDA and the federal government.

Over time, the formula for subsidies based on crop type and volume has changed; now two commodities, corn and soybeans, receive more than 70 percent of the earmarked federal funds. USDA statistics for the period from 1995 to 2003 showed that three-quarters of the subsidies went to the top 10 percent of growers. In other words, the government subsidies supported big industrial operations rather than small family farms (Kingsolver, Hopp, & Kingsolver, 2007). In 2007, Indiana Senator Richard Lugar criticized those subsidies, still in place today, and said they hurt the family farmer. Ironically, the Federal Farm Bill that governs subsidies was originally introduced after the Great Depression as a way to alleviate poverty among small farmers and rural communities.

By providing subsidies for commodities the government creates a situation where fruits and vegetables, which do not receive the same price supports, are more expensive calorie for calorie. For example, a dollar can buy more than 1,000 calories of fast food but only 200 or so calories of fresh fruit. For families with a limited income, the choice comes down to having a larger quantity of food to eat instead of having a smaller amount of fresh fruits and vegetables. Another issue for low-income families is access to fresh fruits and vegetables due to what authorities are calling food deserts. The term food desert is defined as a geographic area that lacks access to affordable healthy foods due to distance from a supermarket or large grocery store combined with no easy access to transportation. According to the Centers for Disease Control and Prevention, food deserts exist in the United States, although estimates of how many Americans are affected varies greatly.

Add to this equation the fact that organic food continues to cost on average more than its conventional counterparts and it is easy to see that low-income Americans face significant hurdles in finding and purchasing organic food. Price remains a big obstacle even as the government supports projects such as farmer's markets, community gardens, and other types of programs aimed at increasing the availability of fresh food in urban and rural settings. The USDA's Community Food Projects Competitive Grant program is an example of the government's support of these programs.

Nutritional Values For decades studies that compared the nutrition of conventional crops and their organic counterparts could find little difference. However, as the organic market grows, so does the body of research and scientists are now producing results that dispute earlier industry-sponsored studies. The “Fruit and Soil Quality of Organic and Conventional Strawberry Agroecosystems,” a study led by a Washington State University professor, while limited to organic strawberries, is being called the most comprehensive, and persuasive, of the new studies showing clear nutritional benefits from organic farming. Scientists have applauded the design of the research as both comprehensive and meticulous. Those researchers concluded that the organically grown strawberries were superior in taste and nutritional quality as well as being better for the soil than conventional strawberries (Reganold, 2010).

A 2009 French study, which also concluded there were nutritional benefits to organically grown food, went on to dispute earlier data released by the United Kingdom's Food Standards Agency. That report found no difference between conventionally grown food and organically grown food. The French scientists criticized the British report, suggesting their conclusions were based on extremely limited data and at the same time ignored the potential chemical or pesticide exposure to consumers and also ignored environmental issues.

These results followed another study led by Charles Benbrook, former executive director of the Board of Agriculture of the National Academy of Sciences, which concluded that “the average serving of organic plant-based food contains about 25 percent more of the nutrients encompassed in the study than a comparable-sized serving of the same food produced by conventional farming methods” (Benbrook, 2008). Although the two-year project focused on plant foods, it also suggested that there was strong evidence that poultry and livestock raised on organic food produced meat, milk, and eggs with higher levels of protein, more vitamins and minerals, and improved levels of heart-healthy fats.

As new research results continue to be released organic supporters say the argument needs to shift from an examination of differences between organically and conventionally grown food and focus instead on the potential health benefits of eating organic foods rather than foods treated with chemicals, pesticides, drugs, or hormones.

The Future of Organics Americans are willing to pay for something they place a high value on, but they are extremely value-conscious consumers. What does that mean for organic food? Stores such as Whole Foods and Trader Joe's are thriving, thanks in part to their ability to sell at increasing volumes, while offering organic products at lower prices. The increase in organics in many more stores, including Wal-Mart, means that families of all economic levels will have increased access to organic choices. In fact, up to 57 percent of organic shoppers now buy their food at mainstream grocery stores and discounters rather than at smaller health food stores, according to statistics from the Food Marketing Institute (Fromartz, 2006). Still, in tough economic times American consumers may not care where or how their chicken or beef was grown as long as the cost is low.

On the other hand, American consumers are turning in increasing numbers to farmer's markets and the growing number of community gardens, especially in urban areas to find low-cost organically grown food. A growing number of Americans interested in supporting small organic farms are buying directly from farmers through efforts called community-supported agriculture programs or CSAs. For a yearly or monthly fee, members receive fresh, organic produce throughout the growing season. For example, one week's order might include broccoli, peppers, zucchini, and melon but not out-of-season produce such as potatoes, grapes, or strawberries.

Will the power of this alternative food economy be able to shape Americans’ opinions about the benefits of organic food? Although no one can be absolutely certain of the outcome, supporters of organics hope time will prove them right before too much damage is done to the environment or to our nation's health.

Sharon Zoumbaris
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ORNISH, DEAN

Dr. Dean Ornish (born July 16, 1953, in Dallas) is a physician who has developed a system he maintains is scientifically proven to reverse heart disease without drugs or surgery, replacing those invasive techniques with a very-low-fat diet, exercise, and stress management. And unlike many diet book authors, Ornish has published research findings about his program in medical journals such as the Journal of the American Medical Association and the American Journal of Cardiology.

The doctor, whose best-selling books include Dr. Dean Ornish's Program for Reversing Heart Disease: The Only System Scientifically Proven to Reverse Heart Disease without Drugs or Surgery (1990); Eat More, Weigh Less: Dr. Dean Ornish's Life Choice Program for Losing Weight Safely While Eating (1993); Stress, Diet and Your Heart (1982), first gained attention from the medical community in 1989 when he released data showing a reduction in overall heart blockages in his patients. What was unusual was that the improvement came not from the standard treatment of drugs or surgery, but instead from a high-fiber, low-fat, vegetarian diet along with stress-management techniques.

His most recent book, The Spectrum (2007), is a lifestyle and diet program rather than a specific or strict diet plan. Ornish explains in the book there are no rules, forbidden foods, or guilt, just a blueprint to help individuals determine where they fit on a spectrum of healthy choices and how they can make healthy changes to reduce their risk of diseases often associated with obesity.

In 2008 Ornish published a randomized controlled trial in collaboration with Dr. Peter Carroll, Chair of Urology at the UCSF School of Medicine, and the late Dr. William Fair, Chair of Urologic Oncology at Memorial Sloan-Kettering Cancer Center, that indicated the progression of early-stage prostate cancer may be stopped or even reversed with diet and lifestyle changes. Additional studies listed on the Preventive Medicine Research Institute (PMRI) website and published in November 2008 in The Lancet Oncology showed that diet and lifestyle changes significantly increased telomerase and telomere length. Telomeres are located on the end of chromosomes and are thought to control longevity. According to the findings, this is the first time any type of lifestyle change had been shown to increase telomerase.

Founder and president of the Preventive Medicine Research Institute of the University of California at San Francisco, Ornish champions what other cardiologists at first labeled “radical” ideas. Many in the medical establishment still continue to insist Americans will never find a soy and plant diet acceptable.

Ornish wasn't always a maverick. Growing up in Dallas, he was a straight-A student in high school. While at Rice University, he came down with a case of mononucleosis and returned to his parents’ home to recuperate. There he met the Swami Satchidananda, who was staying with the Ornish family during a lecture tour. Under the swami's influence, Ornish said in a Discover magazine interview (Grady, 1987) that he started to practice yoga, meditate, and eat a vegetarian diet. Following his recovery, Ornish transferred from Rice to the University of Texas at Austin and graduated first in his class in 1975.

His next move was to the Baylor College of Medicine in Houston, and it was there Ornish said he began questioning the standard treatment for heart patients. At the time, the Baylor-affiliated Texas Medical Center was a world leader in coronary-bypass operations. Yet years later Ornish told Discover that “having a bypass without changing your lifestyle is like trying to mop up the floor around an overflowing sink without turning off the faucet” (Grady, 1987, p. 55). In 1977 Ornish conducted his first medical experiment, a study titled “The Effects of Stress Management and a Low-Cholesterol Diet on Heart Disease.” That study showed that after only 30 days on his plan, subjects said their chest pain was somewhat alleviated and more blood was flowing to their hearts. After graduating from Baylor, Ornish started his internship and residency at Massachusetts General Hospital, a Harvard University affiliate. By the time Ornish left Harvard in 1984, he had completed his internship and residency, conducted more original research, and published his first book, Stress, Diet and Your Heart.

In the summer of 1984 Ornish moved to San Francisco and established the Preventive Medicine Research Institute with Shirley E. Brown, whom he later married. The institute is based in Sausalito and is affiliated with the University of California at San Francisco, where Ornish joined the faculty as an assistant clinical professor of medicine. National recognition came in 1988 and 1989 following another Ornish study. He presented those results at a meeting of the American Heart Association and went on to win grants from the National Institutes of Health, among other major research organizations.

His work continued to achieve mainstream success when the Mutual of Omaha Insurance Company in 1993 agreed to provide full reimbursement to patients enrolled in Ornish's program for reversing heart disease. In the spring of 2000 the Health Care Financing Administration announced a demonstration project involving the Ornish program as an alternative to conventional medical treatments for selected Medicare patients. Meanwhile, dozens of health insurers now reimburse the cost of Dr. Ornish's program for selected patients. Today the idea of a low-fat diet is more acceptable to mainstream cardiologists who recommend that patients make food choices based on the U.S. Department of Agriculture Food Guide Pyramid or the so-called Mediterranean diet, which is rich in fruits, vegetables, and whole grains.

Ornish admits that there is nothing new about his approach that, in fact, is similar to the low-fat food plan developed in the 1970s by the late Nathan Pritikin, the California inventor, author, and founder of the Pritikin Longevity Center. In the late 1950s Pritikin was diagnosed with heart disease following an angina attack. Dissatisfied with the standard treatment for heart disease, Pritikin began to experiment with his diet. After seeing favorable results from his regime, he wrote several books, including his bestsellers, The Pritikin Program for Diet and Exercise (1979) and The Pritikin Promise: 28 Days to a Longer, Healthier Life (1983). Pritikin, like Ornish, promoted a diet filed with fresh fruits, vegetables, and whole grains, with only 10 percent of calories from fat. And like Ornish, Pritikin was also criticized by some doctors who called his diet unnecessarily severe.

Dr. John McDougall is another physician who developed a low-fat, vegetarian eating program, similar to the Ornish plan. McDougall established the St. Helena Health Center in 1987, located in California's Napa Valley. He is also the author of several best-selling diet books, including The McDougall Plan (1985), The McDougall Program for Maximum Weight Loss (1994), and The McDougall Program for a Healthy Heart (1996).

Ornish continues to break new ground in his research. In the 1998 book Love and Survival: The Scientific Basis for the Healing Power of Intimacy, he offers readers clinical and anecdotal evidence as well as research findings to support his newest theory that having deeply intimate, loving relationships can be invaluable in preventing and treating heart disease. The book classifies love broadly from the love of a mate to the love of family, friends, and God. But the overall message, along with his dedication to Molly, whom he married in 1998, remains that love and intimacy are among the most powerful factors in determining a person's health or illness.

Marjolijn Bijlefeld and Sharon Zoumbaris
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OSTEOPOROSIS

Osteoporosis, also known as “porous bones,” causes bones to weaken and become susceptible to breaks and fractures. The root cause of the disorder is related to the process of how bones constantly remodel themselves. Osteoblasts create new bone in response to signals in the blood. Osteoclasts serve to break down bone, and they miraculously know when to stop. When this delicate dance becomes imbalanced, bone loss can exceed bone replacement, leading to osteoporosis.

In the United States alone, approximately 10 million people suffer from this bone disorder. Of those, approximately 8 million sufferers are women. In fact, women are four times as likely as men to develop osteoporosis. For another 44 million Americans, half of whom are over the age of 55, osteoporosis is a major public health threat. While being female and of advanced age are primary risk factors, the disease can strike at any age.

Certain groups of people are more likely than others to be affected by osteoporosis. These groups include women, older adults, people with a family history of the bone disorder, or those who have had broken bones; also, people with small, thin statures and people with low sex hormones are at a greater risk. Significant risk also has been found among people of all ethnic backgrounds. Factors that can be controlled, but also place individuals at risk for osteoporosis, include diets that lack adequate amounts of vitamin D and calcium and may contain too much protein and sodium; alcohol abuse and cigarette smoking; and health disorders such as anorexia, rheumatoid arthritis, and gastrointestinal diseases.

Occasionally, children and teens develop osteoporosis. When this happens, it's usually due to a medical condition or medication. These rare cases are called juvenile osteoporosis, and the condition can pose significant problems since it occurs during a young person's main years for bone development. Conditions that can cause juvenile osteoporosis include diabetes, cystic fibrosis, leukemia, and osteogenesis imperfecta or “brittle bone disease.” Medications linked to juvenile osteoporosis include drugs used in chemotherapy for cancer, anticonvulsants for seizures, and steroids for arthritis.

Even rarer is idiopathic osteoporosis, which has no known cause. When this occurs, it happens more often in boys than in girls and it usually develops before the onset of puberty. While most of the bone density may return during puberty, children with juvenile osteoporosis usually have lower peak bone mass as adults than their peers who never experience the condition.

Symptoms Symptoms of osteoporosis are not obvious. The condition has even been called “the silent disease.” Many may not realize they have it until they experience a bone break. People with osteoporosis can break or fracture bones just by having a minor fall. In more extreme cases a sneeze can cause bones to break or fracture. In rarer cases, bones can break spontaneously. Sometimes spinal fractures can be felt in the form of severe back pain or seen in the form of stooped posture or height loss. Sometimes there is no pain.

Bone breaks and fractures are very debilitating occurrences that happen due to osteoporosis. They lower the quality of life and life expectancy. The rate of hip fractures is two to three times higher in women than in men; however, the one-year mortality following a hip fracture is nearly twice as high for men as for women. One in two women and one in four men over the age of 50 will experience an osteoporosis-related fracture in their lifetime. While fractures can happen in any bone, they are most likely to occur in the hip, spine, and wrist. By the year 2025, fractures due to the bone disorder are expected to rise to more than 3 million (National Osteoporosis Foundation).

There are other staggering statistics associated with this condition. Women who get hip fractures are four times more likely to experience a second one. While women experience more hip fractures than men, men are twice as likely as women to die within the year following a hip fracture. In women, the risk of hip fracture is equal to the combined risk of breast, uterine, and ovarian cancer. Caucasian women over the age of 65 are twice as likely to suffer from fractures as African American women.

Bone mineral density (BMD) refers to the amount of bone material present per square centimeter of bone. It also indicates the presence of osteoporosis or osteopenia, a precursor to osteoporosis. When physicians test for BMD the outcomes are described by two scores, the T-score and the Z-score. The T-score compares a patient's BMD to that of a healthy 30-year-old of the same gender and ethnicity. The Z-score measures the degree to which a patient's BMD deviates from the average BMD for his or her age, sex, and ethnicity.

A normal T-score is –1.0 or higher depending upon age. A T-score between –1.0 and –2.5 indicates the presence of osteopenia. Osteoporosis is defined by a T-score of –2.5 or lower. The T-score is used mostly for postmenopausal women and men over age 50 because it is a better predictor of future fracture risk. The Z-score is used primarily for premenopausal women, men under the age of 50, and children.

These results are gathered using specialized testing called dual energy x-ray absorptiometry (DXA). DXA can determine low bone density before a fracture can occur, if bones are losing density or staying the same, predict future fractures, and determine the need for treatment.

Treatment While osteoporosis cannot be cured, it is treatable. Medications for the condition work to slow bone loss and improve bone density. These medications are classified as antiresorptive medications and bone-forming (anabolic) medications.

Antiresorptive medications go into bones and cling to the areas that are under attack. When osteoclasts try to break down parts of the bone, bisphosphonates interrupt the process so that more bone building can occur. Most medications fall under this category. Bone-forming (anabolic) medications are being looked to by researchers with increased interest. This type of therapy involves the parathyroid hormone (PTH). Currently, a form of PTH called teriparatide is used to help patients with osteoporosis. This approach works by stimulating osteoblasts. Some researchers believe this therapy is superior to others for the improvement of bone quality. However, a combination of the two types of therapies is recommended in order to maintain gains in bone density.

Estrogen loss is the main culprit behind the development of osteoporosis in women and can cause them to lose up to 20 percent of their bone mass in the five to seven years after the onset of menopause. Recommendations for prevention, detection, and treatment are especially important for this group. After menopause, the breakdown of bone becomes out of balance with the creation of new bone. Menopause occurring before the age of 45, extended periods of absent or infrequent menstrual flow, or low hormone levels can cause a reduction in bone mass.

A healthy, osteoporosis-reducing diet can go a long way in maintaining bone health. Adults up to age 50 require 1,000 milligrams of calcium per day. Women age 51 and older and men age 71 and over need 1,200 milligrams of calcium daily. Milk, whether skim, low fat, or whole, is one of the top sources of calcium. An 8-ounce glass contains 300 milligrams. For individuals concerned about lactose intolerance, cheese and yogurt are great substitutes. Greens and sardines also are good sources of calcium. Vitamin D, also a necessity, is contained in fatty fish such as salmon. Milk too can be fortified with vitamin D.

Lifestyle choices like exercise and sun exposure also affect osteoporosis risk. Getting about 15 minutes of sun per day allows the body to produce its own vitamin D. Weight-bearing exercises such as brisk walking, weight training, yoga, and even dancing put stress on bones that lead to the creation of more bone material and bone density improvement.

Men and women with osteoporosis need to prevent falling down. Some factors that lead to falls include poor vision and balance, diseases that can affect walking, and some medications. Men and women with the disease can prevent falls by using a cane or walker, wearing shoes with nonslip soles, avoiding slick sidewalks while outdoors, and using kitty litter or salt when icy conditions exist.

Falls can occur indoors as frequently as they can occur outdoors. Some ways to prevent indoor falls include removing clutter from rooms and floors, using plastic carpet runners for ease of walking, making sure that carpets have skid-proof backing, and wearing low-heeled shoes that provide support. Household accommodations such as stair rails, bathroom grab bars, and rubber bathmats also help prevent falls. When reaching for items in high places, individuals should use a sturdy step stool with wide steps. Buying a cordless phone can prevent having to rush to answer a call. Lighting is an important feature for avoiding falls in the home as well. Keeping a flashlight nearby can be handy for the unexpected loss of light.

Abena Foreman-Trice

References

National Osteoporosis Foundation. “About Osteoporosis.” www.nof.org/aboutosteoporosis.

PubMed.gov. “Parathyroid Hormone as an Anabolic Skeletal Therapy.” www.ncbi.nlm.nih.gov/pubmed/16296873.

Richmond, B. J., M. K. Dalinka, R. H. Daffner, D. L. Bennett, J. A. Jacobson, C. S. Resnik, C. C. Roberts, D. A. Rubin, M. E. Schweitzer, L. L. Seeger, M. Taljanovik, B. N. Weissman, and R. H. Haralson. Expert Panel on Musculoskeletal Imaging. “Osteoporosis and Bone Mineral Density.” [Online publication]. American College of Radiology (ACR). 2007. www.acr.org/SecondaryMainMenuCategories/Quality_safety/app_criteria/pdf/ExpertPanelonMusculoskeletalImaging/OsteoporosisandbonemineraldensityupdateinprogressDoc17.aspx.

WebMD. “Osteoporosis Guide.” www.webmd.com/osteoporosis/guide/osteoporosis_symptoms_types.

WebMD. “Osteoporosis Medications: How They Work.” www.webmd.com/osteoporosis/features/medications.





Volume 3: P–Y

Encyclopedia of Wellness

From Açaí Berry to Yo-Yo Dieting

Sharon Zoumbaris





P

PANDEMICS

The term pandemic has often been thrown around with little regard to a proper definition, especially in popular media and common usage. This is likely due to the fact that traditional definitions have varied. Strictly speaking, a pandemic is any epidemic that has spread into multiple world regions. It is important to distinguish the concept of world regions from countries. For instance, a disease spread between Canada and the United States but not anywhere else would be an epidemic, not a pandemic.

Pandemics typically involve a new infectious disease or reemerging infectious disease that a large proportion of the population has no natural immunity to, otherwise known as immunologically naïve. This lack of immunity causes a much higher rate of infection than would be expected in a given amount of time from the disease. Contrary to the view that is often presented in popular media, a pandemic need not be fast-spreading. In fact, some of the greatest pandemics in history have recurred in waves over the course of hundreds of years, although there is often a single, most devastating wave that is the best-known and remembered.

The World Health Organization (WHO) defines a pandemic (with the above criteria) as a disease with sustained human-to-human transmission in at least two distinct world regions (WHO, 2009). These criteria are also important for recognizing what can or cannot be called a pandemic. For example, human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) is a current pandemic because it is infectious, with sustained human-to-human transmission in multiple world regions. On the other hand, obesity has sometimes been inaccurately referred to as an epidemic or a pandemic. Although the usage may be useful for attempting to describe the importance or severity of obesity as a public health issue around the world, obesity is not infectious and there is no direct human-to-human transmission, meaning it cannot be considered a pandemic.

H1N1 Pandemic of 2009 A recent pandemic beyond HIV/AIDS, which public health officials around the world consider ongoing, which received tremendous media attention, was the novel H1N1 (“swine flu”) pandemic from 2009 to 2010.

H1N1 refers to two particular subunits of the influenza virus, hemagglutinin and neurominidase. These supplanted the “normal” seasonal variants of influenza as the dominant flu strain for 2009. The novel H1N1 was dubbed swine flu in the United States because it was a reassortment of human, avian, and swine influenza. First recognized in Mexico in March 2009, it quickly spread around the world and was declared a pandemic by the WHO on June 11, 2009.

There was great initial concern and a strong reaction to the novel H1N1 for several reasons. The first was simply that, other than some individuals over the age of 65, virtually none of the world's population had any immunity against it, meaning the virus had the potential to infect far greater numbers and potentially cause more serious disease than the seasonal flu. Second, novel H1N1 had a different age distribution than seasonal flu. The majority of deaths caused by novel H1N1 occurred among young people, a surprising statistic since a seasonal flu most commonly kills the elderly. It was equally surprising that these deaths occurred among previously healthy young individuals (WHO, 2010).

Third, no vaccine was available at the start of the pandemic to immunize people against the new flu strain even though one was developed during the pandemic. Finally, worries about pandemic influenza were already heightened following the H5N1 scare in the preceding few years. The H5N1 had already demonstrated a high mortality rate.

The public health response worldwide was overwhelming and, in retrospect, most likely overdone. Schools in many regions were shut down, while individuals of virtually all ages, employees, college students, and others alike, were asked to stay home if ill. Although there was no possibility of actually catching novel H1N1 from eating pork products, the nickname of “swine flu” led many individuals to erroneously avoid pork and actually led to the slaughter of pigs in several countries along with import bans in others.

During the actual pandemic, numerous reports came out suggesting that novel H1N1 was more virulent than seasonal strains. This information fueled concerns about the devastating potential that an influenza pandemic could have. Ultimately though, flu cases peaked by late 2009 and rapidly went into decline. The WHO officially announced the end of the pandemic on August 10, 2010. The total number of lab-confirmed deaths worldwide attributed to H1N1 by the end of the pandemic was 18,036.

Unfortunately, since worldwide seasonal flu deaths are estimated statistically to affect 5–15 percent of the population worldwide with 250,000–500,000 deaths per year, it is impossible to directly compare the novel H1N1 number to other seasonal flu numbers, as the total of deaths is undoubtedly much higher. However, a retrospective analysis published in 2010 (Belongia et al., 2010) found that despite initial reports during the pandemic, novel H1N1 actually did not have a higher mortality rate than seasonal flu. Instead there was some evidence that it may have actually had a lower mortality rate.

In the end, the novel H1N1 pandemic did not have the devastating effects that were feared. Certainly, the strong public health response likely helped lessen its impact, but it appears likely that novel H1N1’s virulence and pathogenicity were also grossly overestimated. There have been numerous accusations that many advisors to the WHO had conflicts of interest in the form of financial stake in pharmaceutical companies manufacturing vaccines, which may have pushed the WHO to declare pandemic status when it may not have been warranted. The WHO has defended its decision as a choice that was based on clearly defined epidemiological criteria. Investigations by several bodies into the appropriateness of the response to novel H1N1 continue.

Historical Pandemics Pandemics have affected humans since recorded history. Although there are certainly many diseases responsible for the pandemics of the past, some of the greatest include the bubonic plague, cholera, influenza, smallpox, measles, tuberculosis, and others. Two of the more well-known pandemics in history include the following.

Bubonic Plague: The bubonic plague has recurred throughout history numerous times. Caused by the bacteria Yersinia pestis, the first recorded pandemic was the Plague of Justinian (541–750), which was also the first major outbreak of bubonic plague. During this time period, the plague affected almost the entire known world, across Asia, Europe, and Africa. Over its 200-year course, it was believed to have eliminated at least a quarter of Europe's population and killed 25 million worldwide (Benedictow, 2004). Approximately 600 years later, the disease returned in the form of the infamous Black Death (1346–1353). The 14th-century wave of that version of the disease claimed approximately 75–100 million lives in Europe, another quarter of Europe's population at the time. The disease continued to reappear in Europe over the next several hundred years, claiming millions more (Benedictow, 2004).

Influenza: Various outbreaks of influenza have been described repeatedly over the course of recorded human history, typically associated with the emergence of a new, especially virulent influenza strain. The greatest influenza pandemic of the 20th century was the Spanish flu (1918–1920), notable not only for the high number of deaths, but also for how quickly it struck and disappeared again. Unlike seasonal influenza, the Spanish flu predominantly killed young, healthy adults. The Spanish flu was the most global of any pandemic in history, spreading into the majority of the world's remote regions. The severity of the pandemic was heightened by World War I, with troop movements during the war putting large numbers of people in tightly confined spaces, traveling long distances around the world. The actual case-fatality rate is not known, but it has been estimated at 10–20 percent, killing approximately 50–100 million people (Taubenberger et al., 2006).

Unlike pandemics caused by other diseases, which often recurred over the course of many years, the Spanish flu quickly disappeared again. One theory suggests that the virus mutated to a less lethal form, although this has never been confirmed. It is worth noting that the name Spanish flu is a misnomer and although the origin of the virus has been debated, it most likely originated in the United States or France, not Spain.

Future Pandemics A major concern for any future pandemic is the possibility of an entirely novel disease emerging and spreading rapidly around the world. Of known diseases, scientists suggest the primary candidate for a pandemic outbreak in the near future is influenza. Many of the pandemics of the past, like cholera, bubonic plague, and others, are unlikely to recur due to advances in medical treatment and public health measures. Influenza, on the other hand, has the potential to rapidly mutate into a highly virulent strain before a vaccine can be developed, and spread around the world in a very short period of time, especially with the current level of global travel.

Though influenza is the prime candidate for a pandemic in the near future, there has also been growing concern over diseases, once quickly and readily treatable, which are now developing drug resistance. Examples include multidrug-resistant tuberculosis (MDR-TB) or methicillin-resistant staphylococcus aureus (MRSA).

Finally, there is another, more unusual potential pandemic scenario public health officials around the world have now prepared for, the possibility of an artificial pandemic created as the result of biological warfare. With the scientific advances in the field of genetic engineering, it is virtually impossible to predict what form a weaponized pandemic might take, though public health officials have shared several viral hemorrhagic fevers as potential candidates.

Surveillance is the first and perhaps the most important part of preparing to respond to a pandemic. The WHO, along with other public health officials in countries around the world, continuously monitor and sample influenza viruses, watching for unusual mutations or other signals of a disease outbreak. Similar mechanisms are used in other parts of the world to watch for unusual disease cases or unusual epidemiological patterns of disease.

Surveillance aside, public health officials plan for pandemics by building strong public health infrastructures, including the ability to rapidly distribute vaccinations and/or medication as needed in a pandemic, maintaining strategic stockpiles of important drugs, having the systems in place to mobilize and organize all the necessary elements of a pandemic response (e.g., law enforcement, health care workers, etc.) quickly and effectively, and demonstrating the ability to coordinate such responses with the rest of the country and rest of the world (WHO, 2009). Some of the tools available to officials in the event of an outbreak include isolation/quarantine of suspected cases, closing schools, canceling public gatherings, altering work schedules, and more.

Individuals have an important role to play in helping control the damage pandemics can cause. First and most important, individuals should simply get accustomed to good, basic hygiene, including regular hand-washing. Furthermore, individuals should stay home if they become sick to avoid spreading the disease. Finally, individuals should be ready to cooperate with instructions from public health officials to ensure a coordinated event at the local, national, and international levels.

David Chen
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PASTEUR, LOUIS

The French microbiologist and chemist Louis Pasteur is, with German biologist Robert Koch, one of the founders of bacteriology and immunology. Pasteur was born in Dôle, France, and studied in Paris at the École Normale Supérieure, where he showed promise as an artist but soon turned to science. In 1849 he was appointed acting professor of chemistry at the University of Strasbourg. From 1854 to 1857, he was professor of chemistry and dean of sciences at the University of Lille, eventually returning to the École Normale Supérieure as administrator and director of scientific studies. In 1867, the Sorbonne appointed him professor of chemistry. His own microbiological research center, the Pasteur Institute, was inaugurated in Paris in 1888.

From his early work on crystals, such as those of tartaric acid, a product in the fermentation of grapes, Pasteur proceeded to examine the process of fermentation itself, a topic that would provide him with important background information and methods for his later research on contagious diseases. Yeast had been thought to be a chemical structure that served as a catalyst in the conversion of sugar into alcohol, but Pasteur discovered that yeast was organic matter, feeding on sugar and thus producing alcohol. When wine soured, it simply indicated the presence of the “wrong” kind of microorganisms. Pasteur conducted numerous experiments to prove his point, also examining the souring of milk. In 1857, he discussed this latter problem in his famous report on lactic acid fermentation. Pasteur's discoveries raised the question of how these microorganisms entered the fluids. There existed at the time a belief in “spontaneous generation,” which meant that microorganisms could come into existence without parental organisms. Pasteur proved, however, that nothing would happen with a fermentable fluid when surrounded by sterile air. As soon as “regular” air was brought in contact with the substance, microorganisms began to develop. Hence, he concluded that air contains spores of microbes.

[image: images]

French scientist Louis Pasteur made important contributions to the field of microbiology.

(Library of Congress)

The next step for Pasteur was to examine the problem of contagious diseases that seemed to spread through direct or indirect contact. Could microorganisms possibly cause these as well? There had been germ theories of disease for a long time, yet they could not be proven until Pasteur's day. Pasteur was aware of these theories and in 1857 became convinced that microorganisms might also be responsible for infectious diseases. Though at first it was only a theoretical concept, in the mid-1860s, Pasteur began to work on an actual problem: he was asked to examine a deadly disease of the silkworm, which threatened to ruin the silk industry in France.

By the late 1860s, Pasteur had identified two different silkworm diseases and the microbes that were responsible for them. Even though in the middle of his investigation Pasteur suffered a stroke that left the left half of his body permanently paralyzed, he continued to work. Indeed, already as a young student he had been convinced that it “means a great deal…to have will power; for deeds and work always follow the will.”

However, his findings did not have an immediate effect, as many physicians did not think that a link existed between the ailments of the silkworm and those of human beings. In 1876 and 1877, however, Pasteur showed that microorganisms were the cause for a disease in higher animals and human beings: anthrax. At about the same time, Robert Koch came to the same conclusion. In 1877, Pasteur published a study on anthrax, a paper that became a significant document in supporting the germ theory of disease.

Pasteur applied the methods he had used in his experiments with fermentation to prove that anthrax bacteria spread the disease. These experiments showed that no matter how often an infected substance was passed from animal to animal, anthrax bacteria continued to multiply and thus remained potentially as deadly as in the blood of the first infected animal.

Since he had established these facts, Pasteur wondered what could be done to protect human beings and higher animals from those often-deadly diseases. He thus became interested in the concept of vaccination that had first been applied by the English physician Edward Jenner. Pasteur realized that a germ can change and consequently can actually be used as a vaccine. He first experimented with the problem of fowl cholera in chickens and found that some cultures of microorganisms did not cause the disease and instead made chickens resistant against virulent cultures in the future.

Pasteur became convinced that it would be possible to produce vaccine in the laboratory. He proceeded to create a vaccine against anthrax, the effectiveness of which he demonstrated in a well-publicized demonstration in 1881. However, his antirabies treatment is usually cited as Pasteur's greatest triumph. In July 1885, he successfully treated the first human being, Joseph Meister, a boy suffering from rabid dog bites.

If Pasteur were alive today, he might be worried that we depend on techniques directed against microorganisms above all. Indeed, Pasteur taught that many other factors might have an effect on the course of an illness, such as the hereditary constitution of a patient, his or her nutritional state, his or her emotional equilibrium, the season of the year, and the climate.

Even before the opening of the Pasteur Institute, Pasteur had many students who would make important contributions to microbiology. Currently, the Pasteur Institute is a private nonprofit foundation with about 20 establishments on five different continents. Research is focused on fighting infectious viral, bacterial, and parasitic diseases such as AIDS. It has produced eight recipients of the Nobel Prize; its distinguished alumni include Alexandre Yersin, a French doctor of Swiss extraction who discovered the bacterium that causes bubonic plague, Yersinia pestis, which was named after him.

Anja Becker
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PAULING, LINUS

Americans can thank Dr. Linus Pauling, a two-time Nobel Prize–winning scientist for this country's love affair with vitamin C. At age 65, when most people consider retirement, Pauling began his research on the therapeutic effects of vitamin C. He published those findings and his opinions in his 1970 book Vitamin C and the Common Cold. In his book he claimed massive amounts of the vitamin would boost the immune system and protect people against a variety of diseases including colds. He also supported the idea that vitamin C would work well in the control of cancers. Pauling personally took 18,000 milligrams of vitamin C each day, which is more than 300 times the recommended daily allowance.
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Pauling, a Nobel Prize–winning chemist, remained a strong proponent of the use of vitamin C.

(Library of Congress)

Pauling was born in Portland, Oregon, in 1901 to Herman and Lucy Pauling. The family lived a modest existence until 1910 when Pauling's father died. Luckily, Pauling was able to earn a scholarship to study at Oregon State College. He was then accepted into the doctoral program at California Institute of Technology (Cal Tech) and received his degree in 1925. Pauling's early research focused on the use of x-rays to examine the molecular structure of crystals. He later turned his research to the way molecules bond and that research led to the creation of many of the medicines, dyes, plastics, and other synthetic fibers still in use today. From there he studied in Europe under noted physicists Arnold Sommerfield, Erwin Schrodinger, and Niels Bohr. These three top scientists were all working in the new field of quantum mechanics.

After two years in Europe, Pauling returned to Cal Tech as an assistant professor of chemistry. He later was promoted to full professor and eventually to chairman of the chemistry department. He worked at Cal Tech for more than 30 years. In 1954 Pauling was awarded the Nobel Prize for Chemistry for his work on the nature of the chemical bond that holds molecules together, research that led to the discovery of the structure of DNA. His work also led to a new understanding of the disease sickle cell anemia. He won a second Nobel Prize, this one for peace in 1963 for his work toward a nuclear test ban treaty. Pauling is the only person to have won two undivided Nobel prizes.

It was after World War II that Pauling turned his attention to the effects of the atomic bomb and the dangerous health effects of nuclear fallout. He joined Albert Einstein's Emergency Committee of Atomic Scientists along with other propeace organizations and protested the development of the hydrogen bomb while he lobbied for a nuclear test ban treaty. The award ceremony for Pauling's peace prize coincided with the signing of a limited nuclear test ban treaty between the United States and the Soviet Union. He worked as a research professor at the Center for the Study of Democratic Institutions in California from 1964 until 1967.

However, it was after Pauling was awarded his second Nobel Prize that he began his story of the role of nutrition in fighting disease. It was then he began his famous work in support of the therapeutic value of ascorbic acid, also known as vitamin C. It was biochemist Irwin Stone who introduced Pauling to the value of vitamin C in preventing colds. Stone had suggested people were only getting about 1 or 2 percent of the amount of ascorbic acid they needed to be healthy. Stone's research was published in 1972, in a book titled The Healing Factor: Vitamin C against Disease.

Pauling credited Stone's research for sparking his own ideas and wrote the foreword for Stone's book along with Dr. Albert Szent-Gyorgyi who was the recipient of the 1937 Nobel Prize for his discovery of vitamin C. Szent-Gyorgyi was the first to suggest vitamin C could be used in treating cancer, and at age 80 Szent-Gyorgyi founded the National Foundation for Cancer Research in 1973. The NFCR supports cancer research, along with public education on the prevention, early diagnosis, treatment, and continuing search for a cure for cancer.

Meanwhile, Pauling and several colleagues founded the Institute of Orthomolecular Medicine (IOM), later renamed the Linus Pauling Institute of Science and Medicine, in Palo Alto, California. Pauling is regarded as the founder of the science of orthomolecular medicine, which looks at using natural substances, especially nutrients, for the treatment of illness and for maintenance of good health. Orthomolecular medicine focuses on the use of a whole food diet together with high dosages of vitamins, minerals, and amino acids as a way to prevent or to treat disease.

According to the International Society for Orthomolecular Medicine (ISOM) website, vitamins and supplements are important for good health. The ISOM website describes such orthomolecular treatments as dietary manipulation, nutrition supplementation, herbal remedies, homeopathic treatments, detoxification, and safe forms of megavitamin therapy. Megavitamin therapy dose size is defined in scientific terms as a dose that is 10 times the Recommended Dietary Allowance (RDA) or more.

Although Pauling was recognized for his theories, studies have shown little benefit to vitamin C even when used in large doses. The Women's Health Initiative Study, released in early 2009, reported no difference in cancer or heart disease rates among those participants using vitamins E and C compared to those taking a placebo. At the same time, an editorial in the Journal of the National Cancer Institute noted that most trials had shown no cancer benefits from vitamins with a few exceptions. In fact, scientists suspect that eating whole fruits or vegetables rather than taking synthetic vitamins provide the real benefits of a healthful diet (Parker-Pope, 2009).

The federal government chose to recognize Pauling's contribution to science by issuing the Linus Pauling stamp on March 6, 2008, as part of the U.S. Postal Service's new American Scientists stamps. Pauling died in 1994 of cancer at the age of 93. He maintained that his use of vitamin C had delayed the onset of the cancer, possibly for some 20 years. While the medical community remains skeptical of some of Pauling's ideas, the Food and Drug Administration (FDA) in 2007 did approve the first clinical trial in the United States to study whether high doses of intravenous vitamin C would be a safe and effective treatment in the fight against cancer.

Scientific studies have demonstrated that high doses of vitamin C had shown significant anticancer effects in some animal studies. Other early clinical research had also suggested that intravenous doses of vitamin C had in some cases improved symptoms and prolonged survival in terminal cancer patients (Riordan et al., 2001). Researchers are also looking at the effects of taking 500 milligrams of vitamin C twice daily to lessen Alzheimer's stroke or head trauma damage. And a major study in Europe has suggested that blood levels of ascorbic acid above a certain level are associated with a more than 60 percent drop in the chances of getting cataracts (Ordman, 2010).
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PERSONAL TRAINER

A personal trainer is a fitness professional who traditionally works one-on-one with clients who are seeking support to reach their fitness goals. They may own a workout studio, work independently in a client's home, or be employed by a fitness club. Personal trainers provide fitness screening and testing, design individualized exercise programs, and coach clients through exercise sessions. Personal trainers do not diagnose, prescribe, treat, or counsel their clients; unless specifically licensed in these disciplines, these skills are considered outside the personal trainer's scope of practice.

The Certified Personal Trainer (CPT) obtains his skill set by independent study or by attending college classes or specialized training courses that offer certification preparation. Certification is received by passing a comprehensive written test. After becoming certified, the CPT must complete a certain number of continuing education courses to maintain certification. According to the American Council on Exercise, in 2005, there were more than 300 fitness-testing organizations worldwide offering to certify prospective personal trainers. Because of the wide variability in competency levels required by some organizations, there was concern within the fitness industry that the public was not adequately protected from unqualified or ineffective practitioners. In response, the more stringent certification organizations have sought accreditation through independent examination quality assurance groups, such as the National Commission for Certifying Agencies (NCCA) and the American National Standards Institute (ANSI). This change has served to establish comprehensive, effective certification testing, standardize continuing education course requirements, and increase awareness that CPTs are competent, knowledgeable professionals.

Qualified personal trainers will be well versed in the basics of human physiology, anatomy, biomechanics, and kinesiology and are trained to effectively screen and test new clients. Screening clients includes understanding the various health conditions that might affect physical activity, as well as knowing which medications can alter biochemistry and affect the body's response to exercise. Screening also involves helping clients set realistic and measurable fitness goals, so a basic grasp of behavior change psychology is useful knowledge. Fitness assessment testing provides trainer and client with baseline scores and a periodic measurement of changing fitness levels. Fitness testing requires the personal trainer to understand the specific physical testing protocols, formulas, and apparatus used to evaluate physical functioning. Examples include the sphygmomanometer for blood pressure measurement, the Ross Submaximal Treadmill Protocol to test oxygen uptake, or skinfold calipers that measure body mass index (BMI).

As personal trainers begin to design individualized client exercise programs, they incorporate their knowledge of how the human body responds and adapts to various exercises, including but not limited to cardiovascular training, strength training, and flexibility training. Personal trainers help prevent training injuries by developing programs that provide a correct balance in musculature. Mind-body exercises have become popular within the last 10 years, so today's personal trainers are learning to incorporate elements of yoga, tai chi, and qigong into training sessions. Injury prevention and first aid are important skills for all fitness professionals, and current cardiopulmonary resuscitation (CPR) and automated external defibrillator (AED) training are usually required to maintain certification and employment. Above all, the qualified personal trainer will have an understanding of human behavior that enhances his ability to motivate clients toward successfully meeting their fitness goals.
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PHYSICAL EDUCATION

Formal physical education instruction has traditionally played a fundamental role in bringing health information to students throughout the world. This is based on the long-standing recognition that health is important to learning and that schools can play an important role in educating youth about healthy living. The roles that schools have played in health education are well documented. We must never forget that because public school education reaches a huge number of youth throughout the world, schools and their curricula, including physical education and formal health classes—reinforced by other curricula—will always serve as an important vehicle for providing health information to youth.

And there is increasing evidence that students who meet fitness criteria also do better on standardized tests than classmates who are not as fit. A 2006 study of fifth- through ninth-grade students in California found those who matched six fitness criteria, including aerobic capacity to healthy body mass index, scored more than 40 percent higher on math and reading tests than their less-fit classmates (Schachter, 2010). Still, shrinking school budgets are prompting school boards and administrators to cut physical education along with art and music. According to recent figures, only 3.8 percent of elementary schools, 7.9 percent of middle schools, and 2.1 percent of U.S. high schools offer daily PE classes or the equivalent (CDC, 2006).

Physical Education History Society generally recognizes that among the first cultures to institutionalize sports were the ancient Greeks. The first Olympiad of the ancient Greek world was held in 776 BCE. Not only were physical games and competition a part of ancient Greek society, but they surrounded all elements of that society (at least for the privileged classes), including philosophy, religion, medicine, and views of mental health. The ideas of health rested on these basic concepts: “balance, harmony, proportion, equilibrium, regularity and proper mixture of blending (temperament)” (Von Staden, 2006).

In Greek life, health resided at the top of a hierarchy of values, followed by prosperity, pleasure, and owing no debts. Health was viewed as necessary so that all other important aspects of life could be enjoyed, including family and children. Moderation and moral behavior in all parts of life were also a part of the Greeks’ ideas about good health behaviors (Von Staden, 2006). Some of these values still affect our modern views of health and life.

The 19th century witnessed an expansion of physical education into schools, especially in Europe. In 1814, Denmark started to require physical education. By 1820, some American schools had begun to integrate physical education into their curricula. Generally, these included games and exercises. In 1866, California became the first American state to require physical education in its schools (Mechikoff, 2009).

Charles Beck was the first physical education teacher in the United States. He modeled his program on the German system that emphasized gymnastics. Dio Lewis, deploring the health of Americans of the day, advanced physical education and its instructional pedagogy when he established the Normal Institute of Physical Education in Boston in 1861 (Welch, 1994). Today, many school systems throughout the world require some degree of formal physical education, including colleges and universities (“Physical Education,” 2009). Almost all governments are involved to some extent in health education in schools.

In 1984, the Centers for Disease Control and Prevention (CDC) in the United States conducted an extensive study of 30,000 students in fourth through seventh grades in 1,071 classrooms in 20 states to determine the effectiveness of formal health and fitness programs. Data indicated that students in formal health education increased their knowledge of health issues, developed better attitudes about health, acquired better health behaviors and skills, and were able to better perform those than students who did not receive similar instruction. According to the data, time exposed to health instruction plays a significant role in instructional effectiveness. The study reported that 50 hours of instruction is required to reach a stable level of health information (CDC, 2006).

In recent years in the United States, the CDC, through its Healthy Youth! Program, has become active in promoting compressive health and physical education (CDC, 2006). In 1999, the New Jersey State Department of Education moved to support a “comprehensive health education and physical education” based on CDC principles. The New Jersey program design reflects these values:

 

•  Empower students to make informed decisions about issues that impact their present health, the health of their family and friends, and the health of society at large.

•  Enable students to enact health-enhancing behaviors before damaging patterns have become firmly established.

•  Enhance students’ ability to become cautious and competent consumers.

•  Strengthen students’ ability to recognize, analyze, and react to unhealthy or dangerous situations in a safe and appropriate manner.

•  Strengthen students’ ability to focus on learning, academic achievement, and preparation for the world of work.

•  Empower students to navigate through and around conflicting messages, risky behaviors, and mounting pressures and to develop dependable support systems.

•  Assist students to recognize, understand, and address immediate or chronic health problems in order to prevent long-term health problems.

•  Empower students to choose lifetime physical activities that they enjoy and in which they have confidence.

•  Enable students to participate in lifetime activities that promote, support, and maintain wellness (New Jersey Department of Education, 1999).

The department stated the rationale for these values as: “Good health is necessary for effective learning. Feeling physically and mentally healthy is essential as students face intense competition, peer and media pressure, and the stresses of daily physical, emotional, social, intellectual, and work-related activities” (New Jersey Department of Education, 1998). The relationship with health and physical education is well developed in New Jersey's Comprehensive Health and Physical Education curriculum. The curriculum standards for Grade 8 illustrate this relationship. Along with major attention given to health issues, the curriculum addresses these physical education issues: motor skills; movement concepts; strategy (offensive, defensive, and cooperative strategies and their appropriate applications); sportsmanship, rules, and safety; sport psychology; fitness and physical activity; training; and achieving and assessing fitness.

Value of Physical Education Current values of physical education in connection with health education reflect many of the CDC principles, in their evolution over the years. This value is again seen in physical education moving away from large group instruction to small groups supported with adequate equipment to promote participation. Good programs now encourage the success of all students in activities, lessening the role of the athletic leader. Modern approaches reduce the role of competition and grades in favor of teachers as guides, promoting cooperation among participants, and self-improvement.

Physical education has had its detractors over the years. Often, these negatives attacks are attached to claims that the programs take time away from academic subjects and that instructional programs are elitist, as they encourage high attainment of athletic skills. The counterargument is that physical education promotes teamwork, excitement, and good health and other intrinsic and extrinsic gains.

Like most areas in modern society, comprehensive physical education and health instruction are concerned with gender and race discrimination, individual lifestyles, family lifestyles and compositions, athletes as role models (and the means that mass media uses to present these models to youth), aggression and violence in society, and the role that athletics plays in endorsing these actions.

Social and political issues also are a part of modern physical education. These include environmental issues: health and injury, affordable health care, ethnicity, sporting conduct and ethical behaviors, social mobility, life changes for individuals, social planning that ensures safe participating areas for sports, and the political and economic use of sports in modern life. Comprehensive health and physical education programs often face problems (e.g., the filtering and/or censorship of information is a common problem). Sexual health is an important aspect of compressive health and physical education, and cultural conflicts often play a role in how sexual health information is delivered.

Science, including mathematics, has contributed greatly to the advancement of physical education in the 20th and 21st centuries. Based on the training provided to teachers of physical education, we can easily see the influence of science on the modern curriculum. Biology provides an understanding of human structure and functions as well as human growth and development and how to adapt to different human circumstances.

Kinesiology provides insight into the mechanics and anatomy in relation to human movement. Nutrition and its relationship to both sports performance and general health promote a healthier society. Microbiology, cell biology, immunology, and genetic studies offer the physical education curriculum and programs important for preventing disease. For example, using a microscope, Joseph J. Kinyoun—in the Laboratory of Hygiene, which he established as part of the United States Marine Hospital Service (USMHS)—isolated the organism that caused cholera. This laboratory later became the National Institute of Health.

Mathematics and statistics are important means of measuring the many components of health and physical education, including food intake, drug dosages, weight measurements, temperature measurement, and blood pressure readings. Sports medicine relies on mathematics and statistics to provide diagnostics and treatment for a wide array of injuries encountered on playgrounds, gyms, and sports arenas.

The use of technology in physical education classes is also being expanded, in some areas thanks to government dollars. The U.S. Department of Education (DOE) has awarded millions of dollars in grants to schools and community-based organizations for its Physical Education Program (PEP). This federally funded initiative helps grant recipients improve PE classes so they focus more on lifestyle education. Grant funds have been used to purchase heart rate monitors, Wii Fit equipment, elliptical machines, pedometers, and other equipment, allowing students to learn how their bodies work and how different activities would impact their fitness. For example, students use the heart rate monitors to calculate their target heart rate zone following an activity, integrating math into their PE class.

W. Bernard Lukenbill and Barbara Froling Immroth
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PHYSICAL ENDURANCE

Physical endurance can be defined as the time span between the beginning of a physical activity and the termination of that activity because of exhaustion. Endurance activity mainly utilizes the body's cardiovascular system, including the heart, lungs, and blood vessels, to deliver the oxygen necessary to help fuel and sustain repeated muscular contractions.

Early Endurance Endurance was first necessary to mankind as a survival skill. Most predators in the animal kingdom are covered with fur and cannot sweat efficiently; instead they rely on panting for thermoregulation. Because of this, predators must use their strength and speed alone to catch prey. If they do not capture their prey within 10 to 15 minutes they risk becoming overheated and are forced to rest. They also do not hunt during high heat for the same reason.

By comparison scientists theorize that early humans, with their comparatively hairless bodies, were able to meet their food source needs by what has been termed persistence hunting. Persistence hunting calls for great endurance on the part of the hunter and utilizes to best advantage the capacity of humans to regulate body temperature by sweat evaporation. The modern-day Bushmen of the Kalahari offer some insight into how scientists think our ancestors hunted. They do not need to use distance weapons such as the bow and arrow or the atlatl. Instead, they typically begin a hunt in the high heat of midday while their prey is at rest. After selecting a target, a marathon begins. Their strategy is to outlast and run their prey to exhaustion by never providing it a chance to completely cool down. The hunt lasts many hours, with the animal attempting to rest unsuccessfully, until it is finally immobilized by heat stroke and may then be slaughtered at close quarters.

So we see the ability to physically endure is very different from strength and power. Physical power involves activities that require maximal effort set within a minimal period of time. Power and strength work is essentially anaerobic (without oxygen) because the body is using its energy at a faster rate than it can be reproduced. In comparison, physical endurance requires submaximal effort, yet sustains that lesser effort over a maximal period of time. It is considered aerobic (with oxygen) as the body works to keep energy expenditure and energy production rates at synchronized levels. It does this by stabilizing body temperature and waste products removal, and constantly replenishing muscle fuel sources.

Modern Endurance Needs While modern humans may no longer need to hunt food for survival, physical endurance is still an important factor in modern life. The objective of athletic endurance training is to develop the body's energy production systems so they can meet the demands of activity for as long as they are required. Endurance training has a positive impact on overall health. It is often recommended for optimal functioning of the heart, improving blood circulation and keeping cardiovascular diseases at bay. Endurance training also improves the flexibility and stability of joints by strengthening the muscles and ligaments that surround the joint, making them more resistant to injury. Increased mental alertness and the ability to concentrate for longer periods of time are an added benefit to endurance training. The respiratory system benefits as well by adapting to increased demands with a greater supply of oxygen to working muscle. Finally, endurance workouts alter metabolism and so encourage a decrease in excess body fat.

Some examples of modern-day endurance sports include 5k and 10k races, marathons, triathlons, ironman competitions, century bike rides, and cross-country skiing. Superior performance in any of these sports is determined by many factors. Genetic makeup plays a part, along with respiratory, cardiovascular, musculoskeletal, and metabolic systems adaption to endurance-specific training. In fact, a large heart is a hallmark characteristic of great endurance athletes. The left ventricle of the heart in particular increases in size over time. The larger the left ventricle, the more blood it can capture, and the more blood it can capture, the more blood it can pump. The volume of blood pumped with each contraction by the heart's ventricles is known as stroke volume. Stroke volume and heart rate in turn are important determinants of overall cardiac output, and adjust the volume of blood going out to the working muscles. The amount of blood received in the muscles depends on several more factors: the amount of resistance in the blood vessels, adequate blood vessel dilation, red blood cell volume for good oxygen capacity, and the amount of capillaries found in the muscle fiber.

Economy and Intensity There are marked differences in the amount of oxygen different people use when doing identical endurance tasks; athletes with a high exercise economy are able to expend less energy and consume less oxygen. In the 1930s researchers Dill, Talbot, and Edwards (1930) studied differences in exercise economy and concluded it was a major factor in endurance performance. Their pioneering research led to our knowledge of what constitutes good exercise economy. VO2max is the maximum volume of oxygen that muscles are capable of utilizing per minute. Surprisingly, VO2max is not a good predictor of endurance performance. More significant is the speed at which an athlete can perform at VO2max. For example, two marathon runners may have the same level of aerobic power, but one reaches VO2max at a running speed of 19 km/hr while the other reaches VO2max at 21 km/hr. So VO2max provides an indicator of aerobic potential, but it does not show how much of that potential is being tapped. In fact, other markers such as lactate threshold (LT) are actually better indicators of performance outcome. Genetically, men are at an advantage to women when it comes to cardiac endurance. They have greater stroke volume and cardiac output and so can transport more blood and oxygen to their muscles. However, women have a greater capacity to metabolize energy sources, which provides an advantage the longer a physical endurance demand is extended.

The metabolic factors that influence physical endurance include adequate lactate removal and the avoidance of metabolic acidosis. The lactate threshold (LT) indicates the highest exercise intensity that can be sustained for a long time period. It is also the exercise intensity at which lactate starts to accumulate in the bloodstream. When exercise intensity stays below the lactate threshold, lactate produced by the muscles is utilized by the body without excess buildup. But when exercising without oxygen at higher intensities and there is a higher reliance on glycolysis as an energy source, the body's metabolic system begins to encounter a lag between lactate production and lactate removal.

Additionally, hydrogen ions (H3O+) begin to accumulate, leading to metabolic acidosis and muscle fatigue. The point at which lactate is produced faster than it can be metabolized it is referred to as the anaerobic threshold (AT). Accurately measuring the lactate threshold involves taking small blood samples during performance testing where the exercise intensity is progressively increased. Measuring the threshold can also be performed noninvasively using respiratory gas-exchange equipment that measures air inspired and expired.

When the muscle fibers receive oxygenated blood from the heart, it is used by mitochondria in the muscles to generate energy. The mitochondria are often called cellular “power plants” because they generate adenosine triphosphate (ATP), a source of chemical energy that contracts and moves skeletal muscle. The density of mitochondria is an important determinant of physical endurance, since mitochondria control the rate at which ATP is produced.

Regarding muscle fiber, slow-twitch (Type 1) fibers are very efficient at using oxygen and can generate more fuel (ATP). They fire more slowly than fast-twitch fibers and can provide continuous muscle contractions over an extended time. Great endurance athletes tend to have a higher proportion of slow-twitch fibers.

The overall factors affecting the endurance performance include genetics, age, gender, exercise economy, and specificity of training. Heredity accounts for between 25 and 50 percent of the variance in VO2max values, and research suggests heredity also plays a role in individual exercise economy, with responders who show larger improvements versus nonresponders who have less improvement with identical training. A higher proportion of slow-twitch skeletal muscle is another genetic gift that increases endurance performance. Age-related decreases in VO2max are generally accepted to be about 1 percent per year or 10 percent per decade after the age of 25. Gender plays a smaller role in the VO2max values of male and female endurance athletes, about a 10 percent difference. Training for endurance must be specific to be of value. Power-based anaerobic training will not engender the same physical changes needed for good endurance performance.

From the beginning of recorded history, we see that the human race has shown great interest in promoting physical stamina and endurance. From early human survival via persistence hunting, to Pheidippides, a Greek runner who reportedly covered 150 miles in two days in 490 BC, and the first Olympians whose distance races helped build battle endurance, until today's venerated Tour de France athletes, feats of remarkable physical endurance have indicated an apex of human health and well-being.
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PILATES

Pilates (pronounced puh-LAH-teez) is an exercise method developed by Joseph Pilates to promote well-being. The exercises he designed incorporate specific breathing patterns, focused muscle contractions, torso stabilization, proper body mechanics, and good support of the spine for better body alignment. Pilates believed a well-aligned body would, in turn, provide a fluidity and economy of all body movement. For many years his method was called “Contrology,” which he defined as the complete coordination of mind, body, and spirit.

Joseph Hubertus Pilates (1880–1967) was a German national working in England before the start of World War 1. As a German, he became a political prisoner of war, and was placed in a British internment camp on the Isle of Man. At the camp he and his fellow prisoners found it difficult to adequately exercise and stay fit. To keep himself strong and flexible, Pilates developed a unique fitness routine that could be accomplished in a small space.

He trained some of his fellow inmates in his new technique as well, and when the great flu pandemic of 1918 arrived at the camp, the British military observed that inmates who had exercised with Pilates had a high survival rate. Assuming their survival was a direct result of Pilates's fitness routine, the military, within a short time, moved Pilates to a rehabilitation hospital to work with ill and injured men. To assist patients who were supposed to remain on their backs in bed, Pilates refitted some hospital beds by removing the springs and attaching them to the bedposts to create a resistance system. This new apparatus allowed a patient to work on his strength and flexibility while still on bed rest. Much of today's Pilates exercise equipment, including the Universal Reformer, the Cadillac, and the Wunda Chair, are built with spring resistance and a sliding carriage, and are considered refined versions of his original hospital bed prototype. After the war, Pilates moved back to Germany for several years, and then to the United States in 1925.

He and his new wife, Clara, set up a New York City Body Contrology studio located in the same building as several ballet rehearsal studios and before long, dancers who needed help with injuries were visiting Pilates's studio. Even New York City Ballet dancers without injuries found his unique approach beneficial and soon filled his studio. Admirers included the well-known dance choreographers George Balanchine, Jerome Robbins, and Martha Graham. As Joseph Pilates wrote in Return to Life through Contrology (new edition 2001), “Physical fitness is the first requisite of happiness. Our interpretation of physical fitness is the attainment and maintenance of a uniformly developed body with a sound mind fully capable of naturally, easily, and satisfactorily performing our many and varied daily tasks with spontaneous zest and pleasure.”

Today we call the ability to accomplish ADLs (activities of daily living) with ease and vigor a necessary component for wellness. In 1945 Pilates wrote a book titled Return to Life through Contrology, which described his philosophy, explained the health benefits of his method, and delivered 34 movement progressions plus six guiding principles. Pilates wrote his six principles because he was convinced that a fusion of mind and body during Contrology training was vitally important. His reasoning behind incorporating mind-body fusion was simple: It would eliminate the need to think about movement before actually moving, thereby creating an optimal physical dynamic that was economic, graceful, and balanced. This fusion would then provide a reserve of energy for sports, for recreation, and for life's emergencies.

[image: images]

A woman practices pilates on a modern version of the Reformer developed by Joseph Pilates.

(Lunamarina/Dreamstime.com)

Pilates Six Guiding Principles

Breath Pilates thought of the lungs as bellows and advocated using full breaths to completely pump air in and out of the body. He advised his practitioners to “squeeze every atom of air from your lungs until they are almost as free of air as a vacuum.” This was done to keep the blood circulating, oxygenate the muscles, energize cells, and carry away waste products that could cause fatigue. His original 34 Contrology exercises worked in coordination with specific breath flow patterns and these patterns have remained an integral part of Pilates exercise today.

Centering To Pilates, centering included body alignment, placement, and positioning. He referred to the abdomen, lower back, hips, and gluteals as the body's “powerhouse.” He proposed that, when performing Pilates, all energy should originate from the powerhouse and flow out to coordinate movement of the extremities.

Concentration Intense focus is used to guide all movement in Pilates. Pilates said that only by bringing full attention and commitment to each exercise could maximum value for effort be obtained. He said that mastering movements to the point of automatic, subconscious reaction would create grace and balance.

Control Joseph Pilates believed muscle control was essential to maintain good postural alignment. All his exercises call for slow, controlled motion performed at constant speed throughout. He stated, “A few well-designed movements, properly performed in a balanced sequence, are worth hours of doing sloppy calisthenics or forced contortion.”

Precision Every movement in Pilates has a purpose and is considered intrinsically important to mastering the exercises. Each exercise requires exact movement of each part of the body. Pilates believed that repeatedly performing in a precise manner would, in time, lead to economy of movement.

Flow Once the precision required is mastered, Pilates is performed in a continuous manner with transitions that flow with grace and ease into one another. These transitions were designed by Pilates to help build stamina. The transitions from one exercise to another are considered just as important as the exercises themselves.

Today Pilates is done as a series of movements on a thick mat or on Pilates-specific resistance apparatus, such as the Universal Reformer or the Pilates Cadillac. Equipment like the Reformer and the Cadillac use coils or trapeze arms with springs to provide progressive resistance as they are lengthened. Each individual exerciser's weight is used to create the needed resistance. This is different from traditional weight training that uses heavy objects moved against gravity, which Joseph Pilates believed could be harmful.

Pilates movements are performed in order, with low repetitions, and at a prescribed speed. Breathing during Pilates exercise is done with awareness, deeply filling the back and sides of the ribcage on inhalation, and focusing on an engagement of abdominal and pelvic floor muscles while exhaling and inhaling. Practitioners believe correct breathing not only sends oxygen to the muscles but will also reduce upper neck tension. Joseph Pilates said, “Even if you follow no other instructions, learn to breathe correctly.”

To get the best out of each exercise, correct postural alignment is considered crucial during Pilates exercise. Optimal alignment places the pelvis, ribcage, shoulders, and head in “neutral position,” and uses the body's natural stabilizer muscles to maintain that alignment. Alignment is also used to guide extremity range of motion and keep joints free from strain. The effectiveness of Pilates in preventing or reducing back pain has not been scientifically proven to date, although it should be noted that many Pilates exercises are very similar to common physical therapy rehabilitation exercises used to treat low-back pain.

A study conducted at Florida Atlantic University found that Pilates reduced back pain in 22 subjects who followed a 12-week Pilates program. And while there have been claims that Pilates creates long, lean muscles, Michele Olson, PhD, FACSM, a researcher at Auburn University states, “People made these assumptions some 80 years ago because dancers often practiced Pilates, and they often have long, lean bodies. Back then, the physiology research wasn't available compared to what we have now. Muscles cannot grow longer, but you can improve your flexibility from the exercises. Muscles are lean anyway; they are non-fat structures in our body. You can increase your lean tissue, but what you're doing is actually putting on muscle. So you are actually increasing muscle, which is a good thing, but not narrowing the muscles.”

While advocates believe that, when done correctly, Pilates is a suitable form of exercise for all persons and regardless of age, there are possible risks. EMG (electromyography) results indicate that “The Teaser,” a mat exercise where the body forms a “V” position, creates such a strong contraction in the hip flexors that it can place unsafe pressure on lumbar disks. Other classic Pilates exercises like the Roll-Over and the Jack-Knife, where the upper back rolls off the floor and places a great deal of body weight on the cervical vertebrae, are suspect. In vulnerable individuals this pressure could block blood flow from the jugular veins, or even cause cervical disks to rupture. Similar body positions have been declared high-risk and were removed from general fitness classes more than a decade ago. There are divergent schools of thought on correct Pilates instruction today. Classical Pilates teachers choose to preserve Joseph Pilates's methods as he developed them, adapting only within the framework of his traditional exercises; other Pilates advocates have sought to expand and change his exercise method, and have begun to create new Pilates-based exercises designed to suit their modern client base.
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POLYCYSTIC OVARY SYNDROME (PCOS)

Polycystic ovary syndrome is a common hormonal disorder believed to affect some 10 percent of American women of childbearing age. Often young women go undiagnosed until they try to become pregnant and cannot. There are a host of associated symptoms but except for infertility, most are easily dismissed for years by the women rather than seen as pieces in a frustrating health problem.

While no two women have the same symptoms, the characteristics include gaining weight, especially around the waist; an inability to lose weight; menstrual irregularities; acne; excess facial hair; anxiety and/or depression; fatigue; sleep apnea; male-pattern baldness or thinning hair; food cravings; ovarian cysts.

PCOS is an endocrine or hormonal disorder and while the exact cause is unknown, experts believe genetics do play a role. Women with PCOS likely have a mother, sister, or other female relative who also has PCOS. Symptoms often appear in adolescence but in some women they do not appear until their 20s.

The major problem with PCOS is the hormonal imbalance that develops. The ovaries of affected women make more androgens than normal. Androgens are male hormones such as testosterone. Even though females make some androgens, in a woman with PCOS that level of testosterone is disproportionately high. High levels of testosterone then impact the women's ability to release eggs during ovulation.

The change in hormones can seriously affect insulin, which controls the change of sugar, starches, and other food into energy the body can either use or store. Women with PCOS frequently develop insulin resistance and their body then produces too much insulin, while at the same time their endocrine system struggles to use the excess insulin that has already been released. Food is no longer changed into energy and instead gets stored as fat, especially around the middle. PCOS causes steady weight gain and often leads to obesity. This can be especially difficult for women since American media vigorously promotes a body image of exceptionally slim women as the ideal. Also, since excess insulin is known to increase production of androgens, a vicious cycle continues; high levels of androgens create too much insulin and the insulin keeps the androgen levels high. Without a diagnosis, many women with PCOS simply think their inability to lose weight is something they are doing wrong and this can intensify their feelings of anxiety or depression as they struggle to control their growing girth.

There is no specific test for PCOS, although there are several exams or tests routinely used to aid in the diagnosis. Blood tests to measure androgen hormone levels and glucose are routinely used. A pelvic exam may be done to determine if ovaries are swollen or enlarged, which would indicate the possibility of cysts. A medical history is needed, including details of menstrual periods, weight gain, or other symptoms. The doctor generally begins the diagnosis with a physical exam to check blood pressure, and to look for other signs of the disease.

PCOS is a chronic condition that cannot be cured. However, there are several treatment options used to improve symptoms. One main goal of treatment is to prevent women with PCOS from developing heart disease or diabetes. Doctors have had some success prescribing Metformin, a prescription drug used to treat Type 2 diabetes for women with PCOS. Although Metformin has not specifically been approved by the Food and Drug Administration (FDA) for PCOS treatment, it has shown some improvement in controlling insulin levels, which then lowers testosterone production. Because of excess testosterone and insulin resistance, losing weight will remain especially challenging for PCOS patients. But weight loss can decrease excess insulin, which can lower testosterone levels and break that cycle.

Doctors can also prescribe medications that stimulate ovulation, which help women who wish to become pregnant. Women with PCOS are also encouraged to pay close attention to their nutrition, to eat a controlled-carbohydrate diet with small but frequent meals to prevent spikes in blood sugar, which can trigger more insulin production and to limit processed foods with added sugars. It is believed that if a woman can achieve a 10 percent loss in body weight it might be possible that normal menstrual cycles can be restored (U.S. Department of Health and Human Services, 2010).

Birth control pills can also be used by women with PCOS who are not trying to get pregnant to reduce male hormone levels, help control acne, and to control menstrual cycles. Unfortunately, women with PCOS may also have higher-than-average rates of miscarriage if they become pregnant, may experience gestational diabetes or preeclampsia, which is pregnancy-induced high blood pressure, and may also have a higher rate of premature delivery. Studies are now underway to determine if Metformin can be used safely by pregnant women.

There are several serious long-term health problems associated with PCOS, including the increased risk of heart disease and diabetes. In fact, the risk of heart attack is up to seven times higher for women with PCOS (U.S. Department of Health and Human Services, 2010). Women with PCOS are also at greater risk from high levels of cholesterol, from high blood pressure, and have a greater chance of developing diabetes than women without PCOS.

One last difficult aspect of PCOS is the emotional toll it takes on women with the disease. Sufferers often feel responsible for their weight gain and embarrassed by their appearance, especially with the acne and hirsutism or excessive hair growth. There are PCOS support groups available as well as hair removal by electrolysis or laser. Research is continuing into the root causes of the disease as well as new treatments to alleviate symptoms, as researchers hope to offer millions of women relief from a difficult, frustrating condition.
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PRESIDENT'S COUNCIL ON FITNESS, SPORTS, AND NUTRITION

Childhood obesity, diabetes, and other diseases of excess are at unprecedented levels and have many Americans asking how we can improve the health and fitness of our youth. First Lady Michelle Obama has joined the list of prominent Americans calling for a national focus on the need for healthy eating and more exercise for children. In June 2010 the First Lady unveiled the newest name for the program that promotes fitness and health for all Americans. The updated President's Council on Physical Fitness, Sports and Nutrition now reflects a mandate that coincides with the First Lady's “Let's Move!” initiative to focus on healthy eating and to encourage families to pursue an active lifestyle.

The original President's Council on Physical Fitness and Sports (PCPFS) was founded on July 16, 1956, by President Dwight D. Eisenhower after a study showed American children were less physically fit than children in other countries. Originally named the President's Council on Youth Fitness, the agency name was changed to the PCPF four years later in 1960 by President John F. Kennedy. The Kennedy administration wanted to reflect an expanded mandate to serve Americans of all ages. And in 1968 President Lyndon B. Johnson added the word sports to the council title in a move to emphasize the importance of participation in sports. Johnson also began the tradition of presenting Presidential Physical Fitness Awards in 1966; the Presidential Sports Award program was created in 1972.

The Obama administration expanded the focus and changed the name to the Presidents Council on Fitness, Sports, and Nutrition (PCFSN) to help combat childhood obesity. According to U.S. Department of Health and Human Services Secretary Kathleen Sebelius, nearly one in three American kids is overweight or obese, which then puts them at a much greater risk of diabetes, heart disease, and cancer (HHS, 2010). The PCFSN is made up of 25 volunteer citizens appointed by the president to serve as advisors and to promote healthy lifestyles through fitness, sports, and nutrition programs that educate, empower, and engage Americans of all ages, backgrounds, and abilities.

Assisted by the U.S. Public Health Service, the PCFSN provides guidance to the president and to the secretary of health and human services on how to encourage more Americans to be physically fit. In its efforts to educate Americans about the benefits of physical fitness, the Council develops and distributes publications and pamphlets, and works with individual citizens, civic groups, private enterprise, community organizations, and others to promote fitness for all Americans. The PCFSN encourages and supports the development of community recreation and sports programs and works with business, industry, government, and labor organizations to set up workplace physical fitness programs. The Council also partners with agencies to encourage research in sports medicine, physical fitness, and sports performance.

In addition, the Council promotes and maintains the President's Challenge Physical Activity and Fitness Awards program, which encourages all Americans to include up to 30 minutes of physical activity each day for adults and up to 60 minutes each day for children. Under the umbrella of the challenge program are youth physical fitness tests, adult fitness tests, two school recognition programs and two physical activity award programs, the Presidential Active Lifestyle Award (PALA), and the Presidential Champions Award. The PALA is an important component of the “Let's Move!” initiative and is available for free on the PCFSN website.
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First Lady Michelle Obama joined military families and members of the president's council for a day of fitness activities.

(President's Council on Fitness, Sports and Nutrition)
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PRIMARY CARE PHYSICIANS

A primary care physician (PCP) is another name for a physician or doctor who is the basic, first contact in the medical care system. Physicians, no matter what area of medicine they specialize in, must first complete medical school. To become primary care physicians, graduates from medical school take postgraduate training in primary care programs, including general medicine or family medicine or internal medicine. Some HMOs consider pediatricians and gynecologists as PCPs. In other instances insurance companies also allow allergists caring for people with asthma and nephrologists who treat patients on kidney dialysis to act as PCPs.


Preventive Care Checklist for Adults

Preventive care is an important cornerstone of wellness. These dozen exams, services, and screenings should be standard for all adults, with specific tests recommended for women and pregnant women.



Adults

1. Alcohol screening and, if needed, cessation program

2. Blood pressure measurement, every two years for most adults, more frequently depending on risk factors

3. Cholesterol screening, beginning at age 35, younger for smokers, those with high blood pressure or those at high risk

4. Colorectal cancer, beginning at age 50, younger based on physician recommendation or for those at high risk

5. Dental exam, at least yearly or every six months for evaluation and cleaning

6. Depression screening

7. Diabetes screening, especially important for those with high blood pressure

8. Eye exam, for everyone, especially anyone with a change in vision or eye problem

9. Glaucoma screening, for everyone over 65, earlier if at high risk or for those with a family history

10. Influenza vaccine, for everyone, especially those over 65 or with compromised immune systems

11. Obesity screening

12. Prostate cancer screening for men, at age 50, younger based on physician recommendation or for those at high risk

Adult Women

1. Mammography, every one to two years after age 40 with a baseline film at age 35

2. Breast cancer check, yearly and repeated self-examination

3. Pap test, ages 21 to 65 every 1 to 3 years depending on physician recommendation

4. Chlamydia screening

5. Osteoporosis screening for women age 40, younger for those at high risk


Pregnant Women

Anemia screening

Breast-feeding counseling

Folic acid screening

Genetic testing

Hepatitis B screening

RH compatibility screening

Tobacco use screening and cessation program

Urinary tract infection screening

—Sharon Zoumbaris



The PCP set of skills includes basic diagnosis and nonsurgical treatment of common illnesses and medical conditions. Diagnosis is based on interviews, information about symptoms, prior medical history, health details, and a basic physical examination. Primary care physicians are also trained in the use of and interpretation of medical test results, including blood and other patient samples, electrocardiograms, and x-rays. If more complex tests are needed those are usually obtained through referrals to specialists. In many managed health care insurance programs the primary care physician must see patients before they can be referred to a specialist. That places a demand on PCPs, who see conditions ranging from uncomplicated upper respiratory infections to coronary heart disease, depression, arthritis, and other chronic conditions.

Studies have found that when the knowledge base and quality of care provided by PCPs versus specialists are compared, the specialists are more knowledgeable in their domain. However, it was also found that in the area of preventive health care, primary care physicians performed best for patients (“Summaries for Patients,” 2002).

Unfortunately, shortages of primary care physicians are an increasing problem in the United States as well as in other countries. The World Health Organization (WHO) has identified worsening trends in access to PCPs in developed and developing nations (“World Health Report,” 2006). At the same time, primary care positions in the United States are increasingly being filled by foreign medical graduates as fewer American medical students are choosing careers in primary care (Bodenheimer, 2006).

One reason medical school graduates are turning away from primary care careers is the difference in income between specialists and primary care physicians, a gap that is widening. In 2004 the median income of specialists was almost twice that of primary care physicians. Data from the Medical Group Management Association indicate that while income for PCPs increased another 2.8 percent in 2009, specialists such as dermatologists saw a 12 percent increase that same year (Baginski, 2010). Another reason that medical students may choose not to become primary care physicians are more on-call hours.

A system of primary-based health care has the potential to reduce rising health costs while maintaining quality when the PCP acts as a type of gatekeeper to regulate access to more costly procedures or specialists. The primary care physician also advocates on behalf of the patient and her specific medical needs by helping her coordinate care with other medical providers such as rehabilitation clinics or hospitals. As the number of seniors in the U.S. population grows in the next few decades, the need for PCPs will increase. An aging population brings with it increases in the prevalence of chronic health conditions, most of which would ideally be handled in the primary care setting. Supporters of a primary health care system suggest it is time for a national primary care policy that will work to increase the number of medical school graduates entering the field and at the same time support those PCPs already in the workplace.
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PRITIKIN, NATHAN

Nathan Pritikin (born August 29, 1915, in Chicago; died February 21, 1985, in Albany, New York) was a self-taught nutritionist and an inventor who championed the concept that a low-fat, high-fiber diet of natural foods like fruits, vegetables, and whole grains, combined with regular aerobic exercise, could prevent and reverse heart disease and other diseases of affluent society.
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Dr. Robert Atkins, center, speaks during a discussion with nutritionist Nathan Pritikin, right, on WNBC-TV's Live at Five in New York City on June 24, 1981.

(AP/Wide World Photos)

The Pritikin program, introduced in 1977 when Pritikin and his cardiologist, Dr. David Lehr, appeared on 60 Minutes to explain what they described as a new way to treat heart disease, led to Pritikin's career as an inventor and author as well as the 1975 establishment of the Pritikin Longevity Center and Spa in California.

Now based in Florida, the center offers health and weight-loss programs to individuals as well as families. Several years ago the spa introduced a family program to encourage youngsters and their parents to visit the facility together to address nutritional and obesity-related health problems. Plans were also announced in January 2010 for the Pritikin Center to explore a partnership with the Indian company VLCC to set up medical spas in India and other overseas locations, modeled on the Pritikin program.

Pritikin wrote six books, including the first, Live Longer Now (1974) and his best-selling Pritikin Program for Diet and Exercise (1979). Other titles included The Pritikin Permanent Weight-Loss Manual (1982), The Pritikin Promise: 28 Days to a Longer, Healthier Life (1983), The Official Pritikin Guide to Restaurant Eating, co-authored with wife Ilene (1985), and Diet for Runners (1985). Newer titles authored by Nathan Pritikin's son Robert Pritikin include The New Pritikin Instinct (1998) and The Pritikin Principle: The Calorie Density Solution (2000).

Published in 2007, The Pritikin Edge: 10 Essential Ingredients for a Long and Delicious Life continued promoting Pritikin's program of changes in lifestyle and diet as a way to treat heart disease. The book, written by Paul Tager Lehr, son of Pritikin's cardiologist, and Dr. Robert Vogel, the cardiologist and chief medical officer of the Pritikin Center, also examines the rising rate of obesity in children and adults, as well as the continued growth in high blood pressure and Type 2 diabetes in the United States.

Although Pritikin received little formal education (he dropped out of the University of Chicago), he began his lifelong study of human anatomy and physiology as a youth. During World War II, Pritikin began to develop his theory concerning the causes and cures of heart disease. Scientific thinking at that time held that heart disease was caused, in large part, by stress. Yet in looking over statistics on the civilian populations of Europe, he noticed that death rates due to heart attack had fallen during the stress-filled war years. In a 1991 interview in Vegetarian Times, Pritikin's son Robert said that his father had also noticed that while stress was high, rationing during the war meant people were eating very little meat and few dairy products. After the war, when rationing ended but stress subsided, Pritikin noted that the rates of heart disease went right back up.

Pritikin's years of research were put to the test in 1956 when he had his own cholesterol checked. It was over 300. He then underwent a stress electrocardiogram, which showed coronary insufficiency. A second cardiologist and second testing confirmed that Pritikin's arteries were clogging up. He was diagnosed with substantial coronary heart disease. He was 41 years old. A prestigious team of cardiologists gave him the standard prescription of the day: stop all exercise, stop climbing stairs, take it easy, and take naps in the afternoon. But Pritikin's readings of population studies had convinced him that dangerous arterial plaque would form at any cholesterol level over 160. If he could get his cholesterol level down with dietary measures, he figured he might have a chance of surviving. By April 1958, he had become a vegetarian. He had also started running three to four miles daily. By May, his cholesterol had fallen to 162. By January 1960, his cholesterol had dropped to 120, and a new electrocardiogram showed his coronary insufficiency had disappeared.

Encouraged by the results of his diet and exercise program, Pritikin launched several research projects over the next 25 years that validated the efficacy of his program. But the medical establishment was slow at first to accept Pritikin's theory that heart disease could be cured through dietary changes and exercise. Groups like the American Heart Association and the American Medical Association initially dismissed his claims and criticized the diet, saying it did not show lasting benefits and it was too restrictive as a lifelong program. Pritikin ignored the criticism. His studies on heart disease, diabetes, hypertension, and nutrition were published in several key medical journals, including the New England Journal of Medicine, Journal of the American Medical Association, and Circulation. Pritikin's theories and practices are similar to the low-fat, high-fiber diet recommended by Dr. Dean Ornish, a physician whose medical studies have also shown significant reduction in heart disease when patients are treated through diet, exercise, and stress reduction. Dr. John McDougall is another physician who developed an eating program sharing the common theme of low-fat and high-fiber foods. Like Pritikin and Ornish, McDougall also established his own health facility, the St. Helena Health Center.

The Pritikin diet calls for a menu rich in natural foods: fruits, vegetables, whole grains, all varieties of legumes (such as pinto beans, black beans, and lentils), moderate amounts of nonfat dairy products like nonfat milk and nonfat yogurt, and small amounts of poultry, lean meat, and seafood. Limited, too, are salt, sugar, and other refined carbohydrates like white flour. On a typical day an individual following the Pritikin diet would eat three meals and three snacks consisting of many different foods, such as hot oatmeal with banana and strawberries for breakfast; fresh fruit and yogurt for a midmorning snack; pasta with marinara sauce, fruit, and steamed vegetables for lunch; soups such as minestrone, lentil, or gazpacho for an afternoon snack; for dinner, broiled seafood, a large green salad, steamed asparagus, and a baked potato; and for dessert or an evening snack, popcorn or frozen yogurt.

Pritikin went public with his program through lectures, his presentations to medical communities, and the establishment of his Pritikin Longevity Center in Santa Barbara, California, an in-residence program of nutrition, exercise, and lifestyle education that has attracted people from all over the world. The Pritikin Longevity Center in Florida continues to operate as both a lifestyle-training program and a research center, with a laboratory that works to investigate the relationship between diet, exercise, and disease prevention. Movie producer and documentary filmmaker Michael Moore stayed at the Florida center after the release of his movie Sicko.

Pritikin also established the Pritikin Research Foundation, a nonprofit organization that both conducts and funds research examining the relationship between diet and disease. Robert Pritikin, Nathan's son, was named director of the Pritikin Program in 1985. In 1984, shortly before Nathan Pritikin's death, the National Heart, Lung, and Blood Institute announced that lowering blood cholesterol reduced the risks of heart attacks and coronary disease, vindicating Pritikin's earlier dietary recommendations.

Years before Pritikin first learned of his heart disease, he had been diagnosed with leukemia, an illness that would eventually lead to his death. Pritikin suspected that radiation he had been exposed to during World War II had contributed to his contracting leukemia. For decades, the leukemia was in remission. In 1984 the cancer reappeared. Pritikin suffered complications caused by his cancer treatments and grew increasingly weak.

Even though his health was failing, Pritikin continued to work on new technology designed to remove fats from the blood without the use of drugs. Pritikin held more than two dozen patents in physics, chemistry, and electrical engineering, and marketed his inventions to companies including Honeywell, General Electric, Bendix, and Corning. Following his death in 1985, Pritikin's autopsy published in the New England Journal of Medicine showed a heart and arteries that were in extraordinarily healthy condition, “like that of a 16-year-old,” noted the supervising pathologist. Nathan Pritikin was buried in Santa Monica, California.
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PROBIOTICS

A probiotic is an expansive term referring to bacteria and other microorganisms that can be found in a number of food products and have generally been considered to be beneficial to human health. Knowledge of the functions of probiotics goes back several hundreds of years, as people used them to create and preserve foods such as dairy products, meats, and baked goods.

In the early 1900s, more scrutiny was directed at the microbes in human bodies. Researchers determined that benign and helpful microbes could be introduced into the body through eating. They worked with the research of Bulgarian scientist Stamen Grigorov, which indicated that Bulgarian yogurt was fermented with the help of the starter culture Bacillus bulgaricus. They determined that the bacteria found in that particular yogurt and sour milk were not to be found naturally in the human intestinal tract. Researchers also observed that there were an extraordinary number of Bulgarians who were more than 100 years old compared with people in other countries studied. They concluded that the consumption of the yogurt, with its special bacterial composition, was linked to the longevity of Bulgarians. The microbe was renamed Lactobacillus bulgaricus.

Fellow Institute scientist Henry Tissier was studying the presence of bacteria in children at the same time, and his research indicated that those children who were breast-fed by their mothers had higher levels of the bacteria Bifidobacterium bifidum than children who were not breast-fed. When he also discovered that sick children's stool contained fewer numbers of the Bifidobacterium than healthy children's, he suggested that treatment start with the administration of these bacteria.

The work of these scientists indicated that specific microbes could be digested to improve the health of the intestines. It soon became apparent that it was almost commercially impossible at the time to create an ingestible bacteria formula that would help cure intestinal problems. Research continued through animals and occasionally people, but it did not take off particularly well until renewed studies in the United States indicated their benefits.

Nutritionist Werner Kollath seems to have coined the word probiotic in 1953 as he discussed the benefits of foods that contained helpful bacteria as opposed to harmful antibiotics. After that, the definition has been debated and hashed out, resulting in medical, pharmaceutical, and alimentary probiotics. Alimentary probiotics are used in food production and fermentation. The two strains first promoted by Elie Metchnikoff and Henry Tissier, Lactobaccillus and Bifidobacterium, have been most used to produce food and supplements that are probiotic.

There are many health claims for probiotic supplements and foods—from helping inflammatory bowel disease to diarrhea, eczema symptoms, bad breath, and respiratory problems. However, the lack of regulation in the claims of these products is beginning to become a problem as illness caused by food-borne microorganisms becomes more common.

The World Health Organization and the Food and Agriculture Organization of the United Nations convened in 2001 to examine the health claims of probiotic foods and to determine what was accurate and appropriate for mass consumption. Following the study, the organizations determined that there should be a standard to judge and evaluate any product that claims to have beneficial probiotics. The groups formed a set of guidelines that addressed the basic problems.

Basically, the probiotic had to be specifically identified, tested thoroughly, and labeled with information such as proper storage, minimum bacteria count left at the expiration date, and exactly what manufacturers claimed it would do. Even with these guidelines, there is no legal regulation regarding the labeling of probiotics in the United States.

Health officials are addressing the lack of regulation, and organizations are meeting to craft Food and Drug Administration (FDA) requirements for proper labeling, description, and evaluation of health claims. The number of ways that probiotics can be consumed means that the FDA will have to consider each possibility in a different category: food, drugs, and supplements. It introduced a regulation for “Dietary Supplement Current Good Manufacturing Practices and Interim Final Rule” in 2007 that required dietary supplements to be produced in a clean and consistent manner to maintain proper quality of the supplement. Probiotics have shown that they have promise to help with a variety of human health complaints, but further research and regulation seem to be necessary to monitor their quality and effects.

Kelsey Parris
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PSYCHOSOMATIC HEALTH CARE

Psychosomatic health care or psychosomatic medicine is a multidisciplinary field focusing on the often-complex interactions between psychological, social, and behavioral elements that impact individuals’ health. A variety of health care providers contribute to the practice of psychosomatic medicine in both inpatient and outpatient medical settings, including physicians, psychologists, psychiatrists, and neurologists, among others. A team comprising a mixture of these providers works together during the onset, duration, and/or resolution of medical and psychological issues to assure that both areas are addressed equally and satisfactorily. In this way, the person is treated as a unified whole, rather than addressed via isolated aspects of health. Psychosomatic medicine may also be referred to as consultation-liaison psychiatry, medical-surgical psychiatry, psychological medicine, and psychological care of the complex medically ill (Levenson, 2007).

History The word psychosomatic was first used in 1818, and psychosomatic medicine was first introduced in 1922 (Gitlin, Levenson, & Lyketsos, 2004, p. 5). The term psychosomatic comes from the combination of psyche, meaning mind, and soma, meaning body. Therefore, the name psychosomatic medicine recognizes the interaction of mind and body as an important consideration in wellness and the treatment of disease. Although the interaction between mind and body may now be taken as common knowledge, this was not always the case.

In the 17th century, René Descartes promoted and popularized mind-body, or Cartesian, dualism (Decartes, 1984). This line of thought asserted that the nonphysical mind and the physical body were separate entities on parallel tracks that could only have limited interactions with each other through the pineal gland. Descartes's identification of mind and body as distinct entities as a point of view remained popular in medical science until the mid- to late 1900s, although traces of this view can still be seen in the modern medical system.

Over time, more and more individuals began to embrace the idea that the mind and body were more intimately intertwined. Rather than being separate entities, the mind and body are enmeshed in a fluid, reciprocal relationship. Determining where mind begins and body ends, or what affects the mind versus the body, is virtually impossible. The practice of psychosomatic health care operates under the premise that they constantly affect each other. Thus, barriers to both physical and mental health must be addressed in order to promote overall well-being.

Interdisciplinary treatment teams practicing psychosomatic medicine were first present in hospitals in the 1930s (Gitlin, Levenson, & Lyketsos, 2004, p. 5). However, psychosomatic medicine did not become a formal clinical discipline until many decades later. It was recognized in 2003 as an official subfield by the American Board of Medicine. As recognition of the links between mind and body grow, so does the number of health care professionals who achieve board certification in these disciplines. In 1991 the American Board of Professional Psychology began board certification in Clinical Health Psychology.

Mind-Body Research Currently, more than one in four acutely medically ill patients meet criteria for a psychological illness, and some estimates of prevalence for specific disorders (e.g., depression) are even higher (e.g., Silverstone, 1996). A broad range of issues has been tackled by health care providers practicing psychosomatic medicine. Some of these issues are more general, such as the link between stress and health, and others are more disease-specific (e.g., anxiety and cancer).

It has long been believed that high levels of acute and chronic stress increase risks for disease, and research in the past few decades has supported this. Doctors now suggest our bodies adapt when confronted with stress by producing behavioral, cardiovascular, metabolic, and immune changes (i.e., the “fight-or-flight” response). When these responses occur in the absence of a real (e.g., immediately life-threatening) experience or continue to occur even after the threat has passed, it means these “fight-or-flight” responses are overactive. During overactive reactions, medical problems are more likely to develop, such as chronic inflammatory disease (e.g., arthritis), infectious disease (e.g., influenza), and cancer (e.g., Kemeny & Schedlowski, 2007).

In the modern Western world, stresses often are psychological instead of physical. In other words, we perceive and react to social situations, job problems, and so forth as stressors when there is no actual physical threat to our physical well-being. In turn, the onset or worsening of disease can increase stress further, which may then contribute to disease progression. This is one way in which psychological and physical problems interact with each other.

Beyond general stress, evidence indicates that psychological disorders affect medical disease as well. For example, studies have shown that depression contributes to an array of medical illnesses and mortality (e.g., Stover, Fenton, Rosenfeld, & Insel, 2003). Another example is the well-documented association between anxiety and medical disorders (e.g., Sareen, Jacobi, Cox, Belik, Clara, & Stein, 2006). These related medical conditions include, but are not limited to, cardiovascular disease, thyroid disease, respiratory disease, gastrointestinal disease, and migraine headaches. Although depression and anxiety are two of the most thoroughly researched psychological conditions, evidence also supports the detrimental effects of most other psychological illnesses on physical well-being to varying extents.

Assessment Within psychosomatic medicine, several types of assessment are used to identify any negative influences that psychological illness may be having on a patient's physical illness and vice versa. Psychosomatic medicine is unique in its combination of both medically and psychologically oriented tests.

An array of psychologically based testing may be used. A measure of mental status is almost always included in this array to determine if the patient's memory and attention are intact. For example, a cognitive disorder may involve memory difficulties. If a patient has a cognitive disorder, the psychosomatic treatment providers will test for memory deficits. The patient's medical condition may be getting worse because the patient is forgetting to take his or her prescribed medications. Additional neuropsychological screeners that are more specific to different types of memory problems, information-processing speed, and other related domains may be used to address similar problems as well.

Diagnostic interviews and/or screeners for particular psychological disorders may be used in addition to cognitive testing if a disorder is suspected to be present and contributory to the patient's medical problems. For instance, a patient with increasingly poor liver function due to alcohol dependence may use alcohol to self-medicate for anxiety symptoms. If it becomes apparent when speaking with the patient that he or she identifies traumatic and intrusive memories as a reason for drinking, following up with an assessment for posttraumatic stress disorder would be appropriate. An affirmative assessment could then lead to treatment, which may result in reduced drinking and liver damage.

Several medical tests are utilized by practitioners in psychosomatic health care as well. Brain imaging may be used to clarify the interaction between psychological and physical problems. For instance, if a patient survived a brain injury but sustained damage to an area of the brain that plays a large role in attention, the patient may have difficulty listening to a treatment provider explain a complex medical regimen and thus experience problems with medication adherence or appointment attendance.

Electrophysiological tests that measure brainwaves, heart activity, and other bodily processes can be very informative as well. To illustrate, electroencephalography (EEG) can be used to examine brainwaves and determine the presence of unhealthy sleep patterns. It may be the case that an individual has deficient sleep, which could lower his or her risk for infectious disease as well as create depressed mood and exacerbate general stress levels.

Finally, lab tests that use blood, urine, and so forth could show that certain substances in the body are abnormal and are contributing to medical and/or psychological symptoms. For example, high levels of thyroid stimulating hormone (TSH) suggests poor thyroid functioning, which can mimic the symptoms of depression (e.g., fatigue, poor concentration). If a medically ill patient's lab results show high levels of TSH, and he or she is showing symptoms of depression, poor thyroid functioning should be considered as a possible contributing factor for the depression symptoms and cotreated with medication and psychotherapy.

These are only a few examples of domains of testing that are covered in the field of psychosomatic medicine that can clarify the ways in which physical and psychological states may affect each other. Multiple methods are often used to increase confidence that these interactions are well understood so that proper treatment can occur to increase patients’ well-being both medically and psychologically.

Treatment Psychosomatic health care involves treatment catered to each individual patient's issues, as determined through the various assessment methods. Medical and psychological treatment providers interface to provide treatments that will complement each other to achieve the best outcome for the patient both physically and psychosocially. In this way, treatment emerges from a “biopsychosocial” perspective that takes into account the patient as a whole rather than a patient with distinct, and unconnected, medical and psychological difficulties.

The psychosomatic health care practitioner will focus on delivery of treatments that manipulate the psychological and social components of the overall clinical picture, taking into account which approach will best impact the biological components as well. For example, a patient who just suffered a heart attack may not meet diagnostic criteria for a psychological disorder, but it may be apparent through an assessment that he or she has little to no skill in general stress management. Therefore, providing psychoeducation and teaching the patient relaxation and stress reduction skills provides a mechanism for the patient to reduce cardiovascular reactivity to stressors, reduce overall stress, reduce risk for future cardiovascular complications, and improve overall quality of life.

Another patient may have a similar medical event, but it may become apparent through the assessment that he or she does qualify for a diagnosis, such as schizophrenia. Due to the established link between schizophrenia and poorer cardiovascular outcomes, going above and beyond stress management is warranted. For example, beginning a regimen of antipsychotic medication, educating the patient and his or her family on the condition, and referring the patient to an outpatient care facility to manage the newly diagnosed disorder would be warranted.

Applications to Prevention and Wellness Although assessment and treatment is extremely relevant in medical settings where patients are exhibiting mental and physical health issues, the spirit of psychosomatic medicine can be applied in a preventive way to individuals who are relatively healthy physically and psychologically. As discussed earlier, the stress response is a natural response. Everyone experiences it to an extent in their everyday lives. Psychosomatic medicine practices can provide a powerful tool to maintain well-being by helping people recognize the link between stress, psychological health, and physical health.

Once people recognize this critical link, they can begin to identify how areas in their life negatively impact both their mental and physical well-being. This awareness helps individuals begin to prioritize promoting the globally healthy self. It is not unusual for individuals to initiate self-care only when there is evidence of a problem. However, actively identifying areas for improvement and addressing them through self-care may prevent disease and promote wellness. The old saying goes “an ounce of prevention is worth a pound of cure,” and a psychosomatic medicine approach that focuses on wellness may decrease the likelihood of problems occurring. A psychosomatic medicine approach can assist individuals in decreasing stress and negative psychological symptoms, such as intermittent sadness or anxiety, before these symptoms expand to exert detrimental influences in the form of a diagnosable medical or psychological illness. Consider the following example:

Laurie is 31 years old, is married, has two children, and recently was laid off from her job. Because Laurie's husband recently returned to school full time to get an advanced degree and a better job, the plan was for Laurie to be the primary source of income in the household. Laurie feels guilty about losing her job, and she and her husband have started arguing frequently about the issue. Finances are a major stressor in the family. Laurie is experiencing added stress because she has been unsuccessful so far in her ongoing job hunt. She has increased duties in childcare since they can no longer afford daycare, and she has less emotional support from her husband who is attending classes and is out of the house more. She feels frustrated because she does not know how to cope with all of these adjustments. Laurie worries at night about all of these issues and she finds that her sleep is suffering more and more as time goes on, and she also is not eating as healthily because she feels she does not have time to do so.

Beyond the physical strain on her body from multiple sources of stress, Laurie is putting herself at risk for health problems due to decreased sleep and poor eating. Specifically, much of the body's immune responses that fight off infection occur during sleep, and the body needs sufficient nutrition to adequately overcome infections. Deficiency in both of these areas can be particularly detrimental when facing large amounts of stress as in Laurie's situation.

In addition to stress and feelings of guilt, Laurie may begin to experience other symptoms such as decreased energy and weight changes. These changes may further lead to decreased feelings of self-worth and lack of motivation to continue her job search. As these symptoms worsen, Laurie's sleep and eating habits may further decline, creating a negative spiral toward anxiety and depression. It is in this way that Laurie may be putting herself at risk for issues such as insomnia, depression, obesity, and so forth.

However, these long-term outcomes are not inevitable. Building in stress management, social support, and resources for good physical self-care can prevent this sort of downward spiral away from well-being and into disease. Building these psychological and medical wellness skills into everyday life not only decreases risk for medical and psychological illness, but it also improves overall quality of day-to-day life. Daily stress management practices, good sleep habits, physical exercise, and a well-balanced diet are just a few ways individuals can increase their mood, energy, productivity, and so forth—in short, their overall personal well-being. These practices allow individuals to be better psychologically and physically prepared for mental and medical stressors of varying magnitudes that will inevitably surface each day. The premise of psychosomatic medicine allows individuals to arm themselves with the tools to exert control over their well-being, and empower them to make positive changes in their mental and physical health.

Conclusion Psychosomatic health care is an area that recognizes the far-reaching and reciprocal effects of balancing physical and psychological wellness. The intimate enmeshment of body and mind has not always been appreciated (e.g., Cartesian dualism). However, the existence and success of psychosomatic medicine as a distinct field of practice is a testament to the overwhelming importance of considering both physical and mental health domains when optimizing wellness. Whereas psychosomatic medicine is typically practiced in settings where illness has already occurred, its basic foundations may be implemented to ensure that well-being reaches its fullest capacity within each individual who is willing to make the efforts to address both his or her psychological and physical health needs.

Amanda Wheat and Amy Wachholtz
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PSYCHOTHERAPY

Psychotherapy may involve the use of “talk therapy” and other psychological techniques to treat mental disorders or other personal issues. The focus is on changing detrimental behaviors, thoughts, moods, emotions, and perceptions that may be contributing to a person's problems.

Several types of psychotherapy can be beneficial for people with depression, for example. The two with the strongest research support are cognitive-behavioral therapy (CBT) and interpersonal therapy (IPT). In CBT, individuals work to change habitual patterns of thinking and behaving that are associated with their depression. In IPT, individuals work to address interpersonal triggers for their mental, emotional, and behavioral symptoms. Research has shown that both CBT and IPT can be effective as short-term (12- to 20-week) therapies for depression. For mild to moderate depression, psychotherapy alone is sometimes sufficient. For more severe depression, psychotherapy may not be enough by itself, so it is often combined with antidepressants.

Psychotherapy relies heavily on verbal interaction between a patient and a therapist. Although the therapist serves as a guide, the patient plays an active and central role in the treatment process. The best results are achieved when both parties tackle the process with vigor, concentration, and commitment. Therapy sessions typically last 45 to 50 minutes. Homework activities also may be assigned between sessions.

The relationship between patient and therapist is unique. Although it is not a friendship, it is most effective when built upon trust and rapport. Confidentiality is another key element, which is emphasized in the ethical codes published by the American Psychiatric Association, American Psychological Association, and other professional organizations. Both parties have responsibilities. To get the most out of psychotherapy, the patient must be honest and forthright, even when it involves talking about topics that may be embarrassing or uncomfortable. The patient also should be actively engaged in the process, open to new insights, and willing to take steps for change. Meanwhile, the therapist must be willing to listen carefully and respectfully. The therapist also should guide the patient in recognizing and modifying unhealthy patterns.

Approaches to Psychotherapy By some estimates, there are currently more than 400 different therapeutic approaches. However, most boil down to one of three basic orientations.

Action-Oriented Therapies These approaches focus on current patterns of thought and behavior rather than past experiences. A classic example is behavioral therapy, which systematically uses the principles of learning to decrease undesirable behaviors and increase desirable ones. The primary goal is to help patients make positive changes, whether or not they understand how their problems started. CBT, an outgrowth of behavioral therapy, falls solidly into this category. IPT, with its stress on changing interpersonal behaviors and learning new social and communication skills, also may be considered an action-oriented therapy.

Insight-Oriented Therapies These approaches focus on self-understanding, based on the assumption that greater insight will lead to better functioning. The best-known example is psychodynamic therapy, which emphasizes the role of past events in shaping current experiences as well as the importance of unconscious influences on behavior. Although psychodynamic therapy is frequently used for depression, its effectiveness has not been as well established as that of CBT and IPT. In some cases, psychodynamic therapy may not be feasible until the worst symptoms of depression are under control with other treatments.

Table 1. Types of Psychotherapists










	Mental health professionals from several disciplines provide psychotherapy. Each ﬁeld has its own licensure requirements, which vary from state to state. In addition, the disciplines differ in training, credentials, and typical treatment approach.



	 
	Training and Credentials
	Typical Treatment Approach
	Can Prescribe Medication?



	Psychiatrist
	Medical school plus at least four years of residency training. Many are board certiﬁed by the American Board of Psychiatry and Neurology.
	Prescribing and monitoring medication. Some provide psychotherapy as well. Others work closely with therapists from other ﬁelds.
	Yes



	Clinical Psychologist
	Doctoral degree including a clinical internship plus at least one year of postdoctoral experience. Some are board certiﬁed by the American Board of Professional Psychology.
	Providing psychotherapy and doing psychological testing. Some also provide other psychologically based treatments, such as cognitive rehabilitation and biofeedback.
	In New Mexico and Louisiana only, with advanced training.



	Psychiatric Nurse
	Licensure as a registered nurse plus additional training in mental health care. Advanced practice registered nurses have a master's degree or above in psychiatric–mental health nursing.
	Providing psychotherapy and helping manage medication. Some are supervised by medical doctors, but those with advanced practice credentials may work independently.
	In many states, with advanced training.



	Clinical Social Worker
	Master's degree or above, usually plus two years of supervised clinical experience.
	Providing psychotherapy and helping people overcome social and health problems. Some provide assistance in getting help from government agencies.
	No



	Marriage and Family Therapist
	Typically master's degree or above plus postdegree experience. A few states do not require licensure or certiﬁcation, however.
	Providing individual, couples, and family therapy. The focus is on mental health problems in the context of close relationships.
	No



	Mental Health Counselor
	Typically master's degree or above plus postdegree experience. California does not require licensure or certiﬁcation, however.
	Providing psychotherapy and advising people on how to cope with problems of everyday living. Therapy often takes a problem-solving approach.
	No



	Pastoral Counselor
	Training as a mental health professional plus in-depth religious or theological training. Requirements for licensure or certiﬁcation vary.
	Providing psychotherapy in a spiritual context. Both spiritual resources and psychological techniques are utilized for healing and growth.
	No





Growth-Oriented Therapies These approaches often are grouped together under the label humanistic therapy. They are concerned with fostering personal growth through direct experience. The primary focus is on current feelings, rather than thoughts and behaviors, as well as the potential for future development. Other common themes include taking responsibility for oneself and putting trust in spontaneous feelings and natural processes. Emotion-focused therapy is one growth-oriented approach that has been adapted to the treatment of depression.

Group, Couples, and Family Therapy Any of these approaches can be used in individual therapy, in which a patient works one-on-one with a therapist. However, the approaches also are sometimes used in situations where more than one person meets with the therapist at the same time. Group therapy involves bringing together several patients with similar diagnoses or issues for therapy sessions. The interaction among group members adds an extra dimension to each person's therapy, providing support and perhaps modifying behavior. The therapist can use the interaction to help group members explore shared problems.

Couples therapy and family therapy are a little different, in that the “patient” is the relationship rather than an individual. Partners or family members may meet with the therapist either separately or at the same time, but the focus remains on how they relate to one another. The assumption is that destructive relationship patterns can contribute to a host of mental, emotional, and behavioral problems, including depression. One person's depression, in turn, can take a heavy toll on a marriage or family. The aim of couples and family therapy is to correct faulty patterns of interaction, improving the relationship as a whole and helping the individuals in it function better.

One downside to medication is the risk of harmful side effects. Psychotherapy is relatively safe by comparison. Nevertheless, it may involve confronting unpleasant situations or disturbing thoughts and feelings. Occasionally, the process may give rise to considerable distress, which is one reason it is crucial that psychotherapy be carried out by a qualified mental health professional.

Appropriate psychotherapy can help people with depression and other issues pinpoint and address factors that may be contributing to their symptoms. Psychotherapy also can help depressed individuals regain a sense of control over their lives and return to activities that were once sources of pleasure and meaning. For those people, as the depression starts to lift, they gradually become able to experience enjoyment and fulfillment in their lives again.

In addition, research suggests that appropriate psychotherapy may reduce the risk of future episodes of depression and other mental illness issues or decrease their severity. Through effective psychotherapy, people with depression and other problems can learn lifelong skills that help them cope more effectively with future problems and avoid unnecessary suffering.

Linda Wasmer Andrews
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QIGONG

Its movements are synchronized like ballet and sometimes practitioners mimic the motions of animals. Qigong (pronounced chee-gung) is more than just physical exercise, it's a form of classical Chinese exercise said to help practitioners achieve both optimum mental and physical health. Similar to the ancient Chinese practice of tai chi, qigong emphasizes positions, breathing techniques, and mental focus. Researchers estimate some half million Americans now practice qigong as a way to relax, improve respiration, blood flow, heart rate, and digestion. Studies are also underway to explore possible health effects of qigong for diabetics. According to the Centers for Disease Control and Prevention, some 24 million Americans have some form of diabetes, with Type 2, the most common form, accounting for upward of 90 percent of all U.S. cases.

Researchers at Bastyr University in Seattle launched a pilot study in 2009 to investigate the effects of qigong when compared to other physical exercise or con-ventional diabetes treatment on glucose control in adults with Type 2 diabetes (Sun, 2009). Researchers say they found participants in the qigong group had significantly lower levels of fasting blood glucose, less insulin resistance, and reduced stress along with weight loss when compared with the other two groups.

Researchers at Arizona State University also examined the advantages of qigong and tai chi and compared these two wellness practices to other exercises or to a sedentary state. The research, published between 1993 and 2007, studied the effects of tai chi and qigong on overall health, physical function, quality of life, immune system functioning, psychological symptoms, and other factors (Jahnke et al., 2010). The Arizona study reported strong evidence that the qigong and tai chi offer help for physical function, bone health, heart improvement, lung function improvement in addition to psychological and quality-of-life benefits. While results are not yet conclusive, qigong has become an accepted treatment in the United States as part of the field of complementary and alternative medicine. It also continues to be used extensively in China in the practice of traditional Chinese medicine.

Qigong dates back as far as the Yellow Emperor (2696 BC to 2598 or 2597 BC) in ancient China according to Chinese history. Although it became a component of traditional Chinese medicine, during the fall of the Qing Dynasty (from the mid-17th century to the early 20th century), there was little done to shape its development. Later, during the rule of Mao Zedong (1949–1976), the Chinese government promoted a socialist view and rejected all ties to traditional Chinese philosophies. However, qigong resurfaced in the 1950s and by the 1970s support for traditional Chinese medicine improved and qigong departments were established within the Chinese universities and hospitals that practiced traditional medicine. Qigong continues to grow in popularity in the United States. TV host and cardiologist Dr. Mehmet Oz showed his enthusiasm for qigong when he advised his audiences “if you want to be healthy and live to be 100, do Qigong” (Li, 2010). He also described it as a miracle exercise for people seeking to avoid drugs, surgery, and expensive doctor bills.

When practiced correctly qigong consists of a series of gentle movements involving the entire body. It is combined with meditation, visualization, and breathing, the combination of which is designed to balance each individual's opposing yin and yang forces and unblocks his or her qi or chi, the energy force that flows through the body. There are several types of qigong, which are differentiated by four kinds of training: dynamic, static, meditative, and activities requiring external aids. Dynamic qigong is recognized as a series of choreographed movements designed to increase the flow of chi throughout the body. Tai chi is one well-known type of dynamic qigong. Other examples include the Wild Goose or Dayan qigong, where the practitioner mimics the movements of animals.

Static qigong is performed by holding poses or positions for a period of time, and because of the duration of poses, it resembles the practice of yoga. All types of qigong involve some form of meditation. Additionally, the slowed movements and breathing exercises promote relaxation and reduce stress. As with the meditative form of qigong, many systems of qigong training include the use of external agents such as food and drinks, massage, or other body conditioning.

The practice of qigong is also an important component in Chinese martial arts. The ability to break hard objects is a well-known martial arts activity attributed to qigong training. While Americans routinely equate sweating at the gym with healthy exercise, practitioners of qigong describe it as a healing form of exercise that for some has accomplished what Western medicine has not been able to cure. U.S. qigong instructors, such as Dr. Roger Jahnke, director of the Institute of Integral Qigong and tai Chi (IIQCT), suggested the future for qigong may be as a tool in bringing down rising U.S. health care costs (Jahnke et al., 2010). Jahnke and others associated with qigong suggest its preventative properties can help Americans take control of their health and their wellness. Only time will tell, but qigong supporters are confident time is on their side.

Sharon Zoumbaris
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RECOMBINANT BOVINE GROWTH HORMONE (rBGH)

A cold glass of milk is considered by many to be a completely wholesome snack. However, more and more Americans are asking if that milk is rBGH-free. This controversial question comes from the use of bovine growth hormone in dairy cows. Known as recombinant bovine growth hormone (rBGH) or recombinant bovine somatotropin (rBST), its use in U.S. dairy cows was approved by the FDA in 1993 after years of testing and studies. At that time the FDA ruled that milk and meat from cows given rBGH were the same as those from other cows and safe for U.S. consumers.

Critics continue to dispute those findings and warn that rBGH is bad for the health of the cows and may even pose health risks for people. At the same time, a growing consumer demand for dairy products free of rBGH has resulted in more of these products showing up on supermarket shelves in the United States as more and more retailers are moving to rBGH-free products. Internationally, the use of rBGH in dairy cows has already been banned in all of the European Union nations, as well as Canada, Australia, New Zealand, and Japan.

Among critics of the use of rBGH or rBST in dairy cows is the American Nurses Association, which publicly supports the development of national and state laws and policies that would specifically stop the sale and use of rBGH. Other organizations calling for an end to rBGH use in U.S. dairy cows include Health Care without Harm (HCWH), an international coalition of more than 400 organizations in some 50 countries working to raise awareness about food and environmental issues. The group supports buying fresh food locally, purchasing certified organic food, avoiding food with growth hormones and antibiotics, and the need for sustainable food systems in health care facilities.

In answer to consumer concerns, Kraft Foods introduced hormone-free cheeses in 2008. In 2009, General Mills responded to a campaign by groups including HCWH and Breast Cancer Action (BCA) and announced it would stop using rBGH milk as an ingredient in its popular Yoplait yogurt products. General Mills is among a growing number of manufacturers to heed consumer demands for rBGH-free products. Wal-Mart, Starbucks, and Chipotle Restaurants joined other retailers who have stopped using milk from rBGH-treated cows in their store brand products. Kroger, Safeway Dairy Group, and Publix Super Markets are either partially or completely rBGH-free as well (Sayre, 2008).

The rBGH hormone is a genetic replica of a hormone animals produce naturally, and was one of the first applications of genetic engineering used in American food production. It is injected into the cows after they give birth, and it acts to boost their milk production by up to a gallon per day and keep them making milk longer. It works by altering the gene that sends glucose to the cow's mammary gland, which in turn produces more milk.

The FDA requires a warning label on Posilac, its trademarked name, which lists more than 20 potential side effects of rBGH on cows including cystic ovaries, uterine disorders, decrease in gestation length and birth weight of calves, increased incidence of twins, problems with the placenta after birth, and serious problems with mastiris, an inflammation of the udder.

The increased incidence of multiple births may be shared by dairy cows and women according to a 2000 study in the Journal of Reproductive Medicine. That research showed women who drank milk with rBGH were three times more likely to have twins than women who did not (Barone, 2007). The reason appears to be the substance IFG-1 (insulinlike growth factor), which is found in cows’ milk and encourages cells to divide. Milk from cows treated with rBGH has three times more IFG-1 than milk from untreated cows.

According to the study's author, Dr. Gary Steinman, an assistant clinical professor of obstetrics, his research showed a relationship between bovine growth hormone in the food supply and the fact that the U.S. rate of twin births has almost tripled in the last 30 years (Barone, 2007). Steinman said the use of assisted reproductive technologies in the United States doesn't fully account for the increase in multiple births in this country. He added that “the rate has gone up twice as fast here in the U.S. as in Britain, where there's been a moratorium on synthetic BGH” (Bakalar, 2006).

Scientific studies have also found that high levels of IFG-1 in the blood have been associated with prostate and breast cancer, although no studies have shown that milk from cows treated with rBGH directly causes cancer (Hankinson, 1998). However, statistics continue to show that cows treated with rBGH, first sold under Monsanto's brand name Posilac, have higher rates of problems including udder infections, uterine disorders, diarrhea, foot problems, and twin births (Kingsnorth, 1998).

Monsanto maintained for years there is no difference in milk or dairy products from cows given rBGH. To support that claim, Monsanto sued the Oakhurst Dairy Company of Portland, Maine, in 2003, when the company printed a pledge on its milk containers saying it did not contain artificial growth hormones. Monsanto complained that since it was the only seller of the hormone for dairy cows in the country, the label must refer to it.

Company officials also suggested that the label was designed to make milk buyers think there was a difference between milk from cows getting the hormone and other cows, and they argued that this was untrue. The suit was settled when Oakhurst agreed to add the words, “FDA states: No significant difference in milk from cows treated with artificial growth hormone.”

In recent years more dairy products are carrying rBGH-free statements on their labels, moving the controversy over its use to the state level. In October 2007, the Pennsylvania Department of Agriculture (PDA) declared “rBGH-free milk” labeling was illegal. The department eventually withdrew the ban, but other states have also considered similar action, including New Jersey, Ohio, Kansas, Utah, and Indiana (Sayre, 2008).

In 2008 Monsanto sold Posilac to the Eli Lilly Corporation for $300 million along with a portion of future Posilac sales. Monsanto announced it would focus instead on its GMO seed and crop business. Almost immediately the Lilly Corporation came under criticism by Breast Cancer Action (BCA), a nonprofit education and advocacy organization, which launched a campaign to stop the manufacture of rBGH. According to the organization's website, the campaign, titled “Milking Cancer,” is aimed at stopping the pharmaceutical giant from making the hormone. As the sole manufacturer of Posilac, if Lilly stops making rBGH it would no longer be available. The earlier BCA campaign focused on persuading General Mills to discontinue the use of rBGH in Yoplait yogurt. That campaign was successful.
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RECOMMENDED DIETARY ALLOWANCE (RDA)

The first set of Recommended Dietary Allowances (RDAs) was released by the Food and Nutrition Board of the National Academy of Sciences in 1941, thanks in part to the efforts of President Franklin Roosevelt to bring about a national conversation on nutrition. Roosevelt had asked that solid nutritional information come from the National Nutrition Conference for Defense that year. The RDAs were the most specific recommendations by the government to this point calling for specific intakes of calories and nine essential nutrients including protein, iron, calcium, vitamins A and D, thiamin, riboflavin, niacin, and ascorbic acid or vitamin C. The conference was born of the recognized need for nutrition education for U.S. consumers.

The last RDAs were issued in 1989 and were replaced by the Dietary Reference Intakes, DRIs, also created by the Food and Nutrition Board of the Institute of Medicine.
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REFLEXOLOGY

Reflexology is a holistic health practice by which pressure is placed on the feet and hands in order to promote health and well-being. In particular, reflexology is used to diagnose illness, reduce stress, and treat illness.

Reflexology proponents maintain that reflexology was practiced in ancient Egypt, Greece, India, China, and Japan, but there is no evidence that when foot therapies were practiced in these cultures, they were related to the modern understanding of reflexology “zones.” Reflexology was first practiced in 1913 by a doctor named William Fitzgerald, who called it “zone therapy” and who came up with the idea that the body is broken into zones that correspond to specific areas of the hands and feet. It was promoted by Eunice Ingham, a nurse, in the 1930s and 1940s, but it did not become popular until the 1990s.

[image: images]

Reflexology is a form of alternative medicine, which applies pressure to feet, hands, or other specific parts of the body using specific techniques.

(Photosoup/Dreamstime.com)

According to proponents, by placing pressure on specific areas of the hands and feet, this will affect the corresponding body parts and result in better blood flow to the affected regions. In that sense, reflexology is like acupuncture, which finds that acupuncture points correspond to areas of the body, and by inserting a needle into a particular point, healing will occur.

In reflexology, the body is broken into 10 zones, with 5 on each side of the body. The left foot (and hand) is linked to the left side of the body, while the right foot or hand is linked to the right side. Further, the region from the arch of the foot to the toes represents the body above the waist while the area from the arch to the heel represents the body below the waist. The big toe, for instance, corresponds to the head, brain, and the pituitary gland. The ball of the right foot corresponds to the lungs and heart, while the ball of the left foot corresponds to the lungs, and the top of the instep corresponds to the lower back and hips.

The principle behind reflexology is that humans have pressure sensors in the hands and the feet that allow us to detect danger, and that are connected to internal organs that are then put into motion when a danger arises. By pressing the correct zone, stress is released in the corresponding area of the body, unblocking blockages and increasing blood flow.

Reflexology practitioners are trained to use their fingers and thumbs in a particular way when manipulating the hands and feet. Foot rollers can be used too. Unlike acupuncture, reflexology is not regulated and can be practiced by anyone, including laypeople, massage therapists, or nurses and other medical practitioners. Most reflexologists do get some training, however, at locations like the International Institute of Reflexology. A standard course lasts six months and offers 200 hours of training.

The American Reflexology Certification Board (ARCB) has, since 1991, offered certification to reflexologists in the United States, who have concluded at least 110 hours of training and can pass the organization's written and practical tests. According to the ARCB, which provides demographic information on practitioners, the average reflexologist in the United States is white, female, in her 40s, and practices reflexology part-time.

Reflexology is said to reduce stress, and some practitioners claim that reflexology can cure illness. It has been claimed that reflexology can reduce wrinkles, help in weight loss, improve circulation, reduce toxins, balance energy, and bring the body into equilibrium, not to mention treat virtually every illness and disorder. For many practitioners, however, it is primarily used to treat stress and is promoted as an adjunct to Western or Eastern medicine and not as a substitute for it. Sessions last for 30 to 60 minutes and are not focused on particular body parts, as in acupuncture; instead, the whole foot is worked.

Reflexology is also used to assess stress levels, as the presence of calluses, bunions, or hammer toes, for example, is said to indicate stress in other parts of the body.

A number of studies have been conducted in the last 10 years on the benefits of reflexology, and none appear to demonstrate a relationship between receiving reflexology treatments and improvements in health, or in the accurate reflexology diagnoses of medical problems. On the other hand, reflexology, like massage, has been shown to relax patients, leading to a temporary reduction in stress.

The benefits of reflexology can also be attained through wearing reflexology sandals or walking on special reflexology paths. Reflexology sandals are slides with rubber or plastic nubs molded into the sole, which stimulate the feet when walking. Reflexology sandals are only intended to be worn for about 20 minutes per day. A reflexology path is a path laid with stones placed in a particular pattern; walking on the stones will stimulate the reflexology points and thus improve health and relieve stress. Reflexology paths are common in many Asian countries and can also be found in the United States.
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REGISTERED DIETITIAN

Registered dietitian is the most recognized career in the nutrition field. A registered dietitian is someone who has earned a bachelor's degree in nutrition, finished a period of supervised practice, and passed a registration examination. Registered dietitians work in a variety of basic settings including clinical, community, management, and consultant dietetics. In a clinical setting, registered dietitians will collaborate with doctors and other health care professionals and provide services for patients in hospitals or senior care facilities. They develop nutrition programs, evaluate the results, and continually assess patients’ needs.

Those who work in nutrition management often oversee large-scale food service systems in company cafeterias, prisons, health care facilities, or schools. A registered dietitian in this setting would handle the budget and the purchase of food, and enforce sanitary and safety regulations. People with advanced degrees in nutrition and food science also conduct research projects for business, industry, health care institutions, and the government. These experts may investigate the effect of diet on health, or help develop food products.

A number of registered dietitians offer personal nutrition counseling directly to the public. For those not interested in private practice, there are growing opportunities in new areas working with supermarkets, professional sports teams, and other businesses, as well as in traditional settings in home health agencies, public health clinics, and hospitals.

Another emerging area of work for registered dietitians is with specialized diets to deal with chronic disease. Julie Barto, a registered dietitian publicly teamed up with a Food Network celebrity chef to create a program especially for people with multiple sclerosis (MS). The materials are packaged as the MS Active Wellness nutrition program. Barto worked with a team to highlight information aimed at helping those with MS make small cooking adjustments and food choices that will eventually create improvements in their energy and health. The information is available in a series of videos designed to demonstrate cooking techniques as well as featured recipes and a discussion of how certain foods can alleviate some MS symptoms.

Registered dietitians must meet a number of educational criteria to earn the RD credential, including completing a bachelor's degree at an accredited university or college. That course work must be approved by the Commission on Accreditation for Dietetics Education (CADE) of the American Dietetic Association (ADA). Next they need to complete a CADE-accredited supervised practice program lasting from six months to a year in length at some facility, agency, or food service business.

Following completion of all educational coursework and programs each individual must pass a national examination given by the Commission on Dietetic Registration (CDR). Registered dietitians have to meet continuing professional educational requirements throughout their careers to maintain an active certification.

According to the U.S. Bureau of Labor Statistics the job outlook for registered dietitians is expected to increase at least through the year 2014. Reasons for that growth include an increased emphasis on wellness and preventative health, more public interest in nutrition, an expanding senior population, and the continued growth of physician clinics and residential care facilities. The only area where those job numbers are expected to show little growth is in hospital employment of registered dietitians because of anticipated reduced lengths of hospital stays (American Dietetic Association, “Registered Dietitian [RD]”).
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REIKI

Reiki is a healing practice that originated in Japan. It is derived from two Japanese words, rei, or “universal,” and ki, or “life energy.” Reiki seeks to treat the whole person including body, mind, spirit, and emotions. Current Reiki practice can be traced to the spiritual teachings of Dr. Mikao Usui in Japan during the early 20th century. Usui's teachings included meditative techniques and healing practices. Chujiro Hayashi, a student of Usui, placed less emphasis on the meditative techniques. That version of Reiki was then taught to American Hawayo Takata who introduced it to Western cultures in the late 1930s. In the United States today the type of Reiki practiced and taught by Hayashi and Takata is considered traditional Reiki as numerous other variations have been developed and are now widely practiced.

An increasing number of U.S. medical institutions such as hospitals and pain centers are integrating more mind-body and alternative practices into patient care. The National Institutes of Health (NIH) includes Reiki in the complementary and alternative medicine category and is funding studies on its usefulness in treating pain and other symptoms of everything from cancer to AIDS. Through its Center for Complementary and Alternative Medicine, the NIH released statistics that show in the United States some 4 in every 10 adults use some form of complementary and alternative medicine including Reiki, acupuncture, Pilates, and therapeutic touch. The growing interest in alternative therapies may be based on positive anecdotal reports of effectiveness and on studies that indicate Reiki can be effective at reducing pain, anxiety, and stress and increasing a sense of well-being (Hayes, 2008).

According to a 2007 National Health Interview Survey, conducted by the U.S. Department of Health and Human Services, National Institutes of Health, National Center for Complementary and Alternative Medicine (NCCAM), more than 1.2 million adults in the United States had used an energy healing therapy, such as Reiki, in the previous year and more than 161,000 children had used energy healing therapy in that same year.

Reiki practitioners place their hands lightly on or just above the person receiving treatment to facilitate that person's own healing response. Reiki is based on the idea that there is a source of energy that supports the human body's innate healing abilities. According to Reiki's principles, each individual has the innate ability to channel Reiki energy. However, that ability may be difficult to get to without the instruction of a Reiki teacher. Practitioners channel that energy into the body and facilitate healing. While Reiki can be practiced as a form of self-care, it is often received from someone else and is available in a growing variety of health care settings, including medical offices, hospitals, and clinics.

In a Reiki session, the fully clothed client lies down or sits comfortably. The practitioner places her hands lightly on or just above the client's body, palms down, using a series of 12 to 15 different hand positions. Each position is held for anywhere from two to five minutes or until the practitioner can feel the flow of energy. That energy is often described as heat or tingling in the hands. When it slows or stops the session ends.
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A practitioner performs Reiki on a client. During a Reiki session, the client lies down or sits comfortably while the practitioner places his or her hands lightly on or just above the client's body, palms down, using different hand positions to facilitate healing energy.

(Erik De Graaf/Dreamstime.com)

The number and duration of sessions depends on the needs of the client. People turn to Reiki for relaxation, stress reduction, and it has been used by people with anxiety, chronic pain, HIV, and other health conditions as well as by people recovering from surgery or experiencing side effects from cancer treatments. Scientific research is underway to learn more about how Reiki may work and its possible effects on health and diseases. In the United States Reiki is considered alternative medicine and is not recommended as a replacement for proven conventional care or as an alterative to seeing a doctor about a medical problem.

Currently, training and certification for Reiki practitioners are not formally regulated. While many of the people who seek training in Reiki have increasingly been licensed health care professionals, there are no licensing or professional standards for the practice of Reiki. Those interested in learning the practice are taught by experienced practitioners, known as Masters. Training has three degrees or levels, each one focused on a different aspect of Reiki. Each degree includes one or more initiations, also known as attunements or empowerments. Reiki energy is activated through these initiations provided by the Reiki Master teacher. Reiki cannot be self-taught. In first-degree training, students learn to perform Reiki on themselves and others. Second-degree training provides training on how to perform Reiki on others from a distance. Master-level training or third-degree is for those students who seek to become a Reiki Master. This process can take years. Although Reiki is spiritual in nature, it is not a religion and has no dogma or belief system. Reiki founder Usui recommended that practitioners of Reiki follow certain ethical ideals to promote peace and harmony.

The NCCAM has supported studies to investigate various aspects of Reiki and its potential uses for treating the symptoms of fibromyalgia as well as if it can reduce nerve pain and cardiovascular risk in people with Type 2 diabetes.
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RELIGION AND SPIRITUALITY

Individuals have held religious and spiritual beliefs since the beginning of recorded history. For some, these religious and spiritual beliefs provide a core sense of identity, purpose, and values that direct life choices. Because religion and spirituality are such strong motivators of human behavior, issues regarding religion and spirituality often bring up strong feelings, both positive and negative. Recently there has been a growing interest and body of research that examines how religious and spiritual beliefs affect one's physical and mental health and wellness. This interest and research has spanned several fields, including psychology, health behavior, medicine, gerontology, epidemiology, and sociology. In this section, we (1) define religion and spirituality and note its prevalence, (2) briefly review the existing research linking religion and spirituality to health and wellness, and (3) discuss possible mechanisms by which religion and spirituality may affect health and wellness.

What Is Religion? The majority of Americans report having religious and spiritual beliefs, and many indicate that their religious and spiritual beliefs are important to their lives. For example, surveys indicate that 96 percent of people believe in God or a universal spirit (Gallup, 1995), 92 percent identify with an organized religion (Kosmin & Lachman, 1993), 90 percent pray, 71 percent belong to a church or synagogue, and 42 percent attend worship services weekly (Hoge, 1996). Thus, the impact of religious and spiritual beliefs is widespread. Polls also indicate that the level of interest in religious topics and the number of people who believe that religion is influential has been increasing in recent years (Princeton Religion Research Center, “Dramatic Rise,” 1999).

Religion and spirituality are two constructs that have historically been synonymous. Although most individuals still view religion and spirituality as closely linked, researchers have recently clarified the definitions of these constructs. Religion has been defined as the adherence to a belief system and practices associated with a tradition and community in which there is agreement about what is believed and practiced regarding the sacred (Hill et al., 2000). Spirituality, on the other hand, has been defined as a more general feeling of closeness and connectedness with the sacred (Hill et al., 2000). Thus, a person might be (1) both spiritual and religious, (2) spiritual but not religious, (3) religious but not spiritual, or (4) neither spiritual nor religious. Most people, however, experience spirituality in the context of religion. Other types of spirituality include humanistic spirituality (i.e., connection to humankind), nature spirituality (i.e., connection to the environment), and cosmos spirituality (i.e., connection to the whole of creation). Most of the existing research on the connection between religion, spirituality, and wellness has focused on religious involvement rather than personal spirituality. Thus, religion will be the focus of our brief review of research.

Early Doubts In the past, scientists have been somewhat antagonistic toward religion and spirituality, and skeptical about research purporting any possible benefits of religion and spirituality on wellness. We present two reasons for this stance. First, in the United States there has been a precedence valuing the separation of church and state. Because many universities are entities of the state, some have considered religion and spirituality to be a topic that should not, or even cannot, be studied scientifically. Second, scientists have often been less religious than the general population. For example, in a national survey, clinical psychologists were less likely to believe in God or report regular involvement with a religious organization than was the general population (Shafranske & Malony, 1990). Furthermore, clinical psychologists also tended to identify more strongly with spirituality than religion (Shafranske & Malony, 1990). A person's values affect what is viewed as an important or valuable topic to study, as well as how research findings are interpreted.

This negativity permeated early writing on the relationship between religion, spirituality, and health. Research on the connection between religion and physical health reminded scientists and readers of charlatans and witch doctors, or of the dangerous “religious” healings of the past. In the area of mental health, Freud (1927) viewed religion as an unhealthy defense mechanism, a strategy that people use to fulfill their wish for an omnipotent father figure. Freud's negative attitudes toward religion seemed to arise from his work with clients; many had unhealthy experiences with religion and were also suffering from mental health problems. Other prominent psychologists also expressed negative views toward religion and spirituality, including B. F. Skinner (1953) and Albert Ellis (1980).

Early research on the relationships between religion, spirituality, and health generally reported a positive relationship, but the early studies lacked scientific rigor (e.g., cross-sectional rather than longitudinal designs; failing to control for other variables that might obscure the relationship between religion, spirituality, and health; Powell, Shahabi, and Thoresen, 2003). Namely, suppose a researcher conducted a study on religion and physical health and found that, on average, the religious participants in the sample were healthier than the nonreligious participants. There are several interpretations of this finding. It could be that (1) religion causes better health, (2) healthier people choose to be more religious, or (3) there is some other variable that is causing people to both be religious and have better health.

Although these concerns have cast some doubt on the veracity of claims that religion and spirituality truly affect health and wellness (see Sloan, Bagiella, & Powell, 1999 for a persuasive argument), there has recently been a marked increase in studies that examine the religion-health connection using high-quality designs that are longitudinal and/or control for possible confounding variables (Miller & Thoresen, 2003). The overall conclusion of these research studies has remained the same. On the whole, there appears to be a positive association between religion and spirituality and both physical health (Powell et al., 2003) and mental health (Koenig & Larson, 2001).

Physical Health In the area of physical health, the most consistent evidence occurs in the area of religious involvement and mortality. Namely, religious individuals have a lower risk of death, even when controlling for possible confounding variables such as demographic and socioeconomic factors, social support, and depression (Powell et al., 2003). For example, in a large nationwide survey of 3,617 individuals, participants who attended religious services at least once a month were 30–35 percent less likely to die over a 7.5-year follow-up period than were participants who attended religious services less than once a month, even after adjusting for possible confounding variables (Musick, House, & Williams, 2004). Evidence for a religion–physical health link has also accrued in the areas of heart disease, hypertension, stroke, cancer, gastrointestinal disease, self-rated health, physical disability, and self-reported physical health symptoms (Ellison & Levin, 1998). For example, in a study of 6,545 individuals, participants who attended religious services weekly were 17 percent less likely to die from cardiovascular disease over a 31-year follow-up period than were those who attended religious services less frequently, even after adjusting for possible confounding variables (Oman, Kurata, Strawbridge, & Cohen, 2002).

Mental Health In the area of mental health, the majority of research again supports a positive relationship between religion, spirituality, and positive mental health. Religious individuals generally report greater well-being, hope, and optimism, as well as less depression, anxiety, and risk of suicide (Koenig & Larson, 2001). For example, in a study of 1,125 individuals, religious attendance was positively related to satisfaction with life, even when controlling for several demographic variables (Levin, Markides, & Ray, 1996). In a study of 111 depressed hospital patients, patients who were more religious reported that their depressive symptoms resolved more quickly than those who were less religious (Koenig, George, & Peterson, 1998). Religious individuals tend to be less likely to abuse alcohol or take illicit drugs (Koenig & Larson, 2001). For example, in a national survey of 7,370 individuals, participants who were religious were more likely to abstain from alcohol than drink, and were also more likely to be moderate drinkers than heavy drinkers (Michalak, Trocki, & Bond, 2007). This relationship held even when controlling for several demographic variables.

Several mechanisms have been proposed to explain the link between religion, spirituality, and physical and mental health (Ellison & Levin, 1998). First, religious involvement may involve the regulation of individual lifestyles and health behaviors. For example, many religious groups advocate a specific set of behaviors (e.g., abstaining from drug use, moderate alcohol intake, and sexual monogamy), as well as resources to promote self-control (e.g., social norms). Second, religious involvement provides a unique source of social integration and support. Religious individuals often have well-developed social networks that they are able to rely on for both instrumental aid (e.g., food, financial assistance) and emotional support. Third, religious involvement provides individuals with meaning. Many religions provide the individual with a worldview that specifies a purpose for religious followers. This may help religious individuals to be more hopeful and optimistic. Fourth, religion provides followers with a useful way to cope with stress. Pargament (1997) has noted that religious individuals often engage the Sacred in order to cope with difficult life events. Religious coping mechanisms such as prayer may help individuals interpret stressful events in ways that reduce stress, such as viewing the event as an opportunity for spiritual growth. In addition, religious or spiritual individuals may see themselves as working alongside God to deal with a difficult situation, giving them greater confidence that they can effectively navigate their circumstances, no matter how difficult.

Negative Aspects Although religion and spirituality are generally linked with positive health and mental health, this does not mean that there are no harmful effects of religion and spirituality on health, or that religious involvement is helpful for all individuals. For example, Pargament (1997) has noted that some styles of religious coping may be maladaptive and actually lead to poorer health outcomes. Examples of maladaptive religious coping styles are passively leaving the responsibility to resolve a problem to divine intervention, praying for God's vengeance on another person, or ruminating about unresolved anger toward God. Also, religious involvement may induce shame and fear, especially for individuals that do not live up to their religious values. Religion has also been associated with certain negative personality traits (e.g., authoritarianism, rigidity, dogmatism, suggestibility, and dependence; Gartner, 1996) that may lead to poorer physical health or mental health. Finally, some traumatic events may cause a person to deeply struggle with or even fall away from his faith. This sort of spiritual struggle is especially stressful and has been found to be associated with poor health outcomes, including increased risk of mortality (Ai, Seymour, Tice, Kronfol, & Bolling, 2009).

In sum, research evidence has accumulated that supports a positive overall relationship between religion, spirituality, and wellness, including both physical and mental health. As scientific rigor of studies has increased, studies have bolstered the conclusion that, overall, religion and spirituality encourage health and wellness through reducing a person's exposure to stress, enhancing social support and meaning, and helping people deal more effectively with stress.
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RESTING METABOLIC RATE

Resting metabolic rate is the rate at which your body consumes calories during rest. Your body burns up calories simply to support its basic functions. Total daily energy expenditure (TDEE) is the term used to describe how much energy is used or how many calories are burned by one person during a 24-hour period. TDEE has three main components, which include resting metabolic rate, the thermic effect of physical activity or exercise, and the thermic effect of food. To create a baseline for the appropriate overall calorie intake, it might be helpful to know your resting metabolic rate. Once you determine it, you can multiply it by another factor, depending on your activity level, to calculate an approximate daily calorie need.

Men and women use different formulas to calculate their resting metabolic rate. For women, start with 655, then add your weight × 4.3, add your height in inches × 4.3, and subtract your age in years × 4.7.

Here's an example for a 20-year-old female, 5’4" or 64 inches tall, weighing 130 pounds.

655 + (130 × 4.3 = 559)

+ (64 × 4.3 = 275) – (20 × 4.7 = 94)

or

655 + 559 + 275 – 94 = 1,395.

That means this young woman's resting metabolic rate is about 1,395 calories per day.

For men, the formula is this:

66 + (weight × 6.2) + (height in inches × 12.7) – (age in years × 6.8)

Our example here is a 22-year-old male, 5’10" (or 70 inches) weighing 190 pounds.

66 + (190 × 6.2 = 1,178)

+ (70 × 12.7 = 889) – (22 × 4.7 = 120)

or

66 + 1,178 + 889 – 150 = 1,983.

Knowing your resting metabolic rate is just a starting point in determining the amount of calories to consume. Your active metabolic rate, or the amount of calories you burn while moving around and doing other physical activities, will obviously be higher. About 65 to 80 percent of the calories your body burns up are consumed while your body is at rest. One rule of thumb is that sedentary people should multiply their resting metabolic rate by 1.2; moderately active people can multiply it by 1.4; and serious athletes can multiply it by 1.8.

The single most important factor is determining resting metabolic rate is lean muscle tissue. Muscle tissue uses up to 22 percent of an individual's daily calories just to exist. For Americans anxious to lose weight, increasing the metabolic rate by developing more muscle tissue is a key weight loss strategy. In fact, resting muscle uses five times as many calories a day as fat does.

One reason women have more trouble losing weight than men is that women have less muscle than men and burn fewer calories. Researchers have also found that yo-yo dieting, which causes a repeated weight loss followed by weight gain, can permanently lower an individual's metabolism, as can certain medications. Aging adds another hurdle for women who, once they reach around age 40, start to lose muscle and gain equivalent amounts of body fat as their metabolism slows. These changes can accelerate in the years after menopause. Still, while some weight gain is inevitable, as Americans get older they can work against this problem with exercise and weight training.

Nutritionists also recommend basic lifestyle changes such as eating a more healthful diet and lowering the amount of food consumed at each meal. Meal content should include a serving of good quality protein at every meal since 25 to 30 percent of the calories from protein are used up in its metabolism.

This is where the thermic effect of food comes into play because a percentage of calories consumed each day are used in digesting what has been eaten. The thermic effect of food accounts for approximately 10 percent of the daily energy expenditure for the average person. For carbohydrates, just 6 to 8 of every 100 calories are used and just 2 to 3 of every 100 fat calories are burned during digestion. For individuals looking to manage their weight or lose weight, the choice of a healthy diet with good protein along with exercise can be a winning combination.

Marjolijn Bijlefeld and Sharon Zoumbaris
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RETAIL CLINIC

Health care is a business. In the 19th and early 20th centuries, doctors bartered their services, often accepting farm products or crafts from patients in exchange for treatment. The transaction between the patient and provider was arm's length. But all of that changed with the introduction of health insurance in the mid-20th century. Increasingly, third-party payers (i.e., government, insurers, and employers) assumed control of the pricing and purchasing of health care (Starr, 1982). Providing health care services became more of a wholesale business with doctors and hospitals selling their services to third-party payers instead of directly to patients (Honaman, 2006).

However, the emergence of the retail clinic offers consumers an alternative to wholesale health care. Retail involves selling small quantities of goods and services directly to the consumer. Consequently, there is no middleman (third-party payer) so the costs are reduced.

Retail clinics, also known as retail-based health clinics or convenient care clinics, have become one of the fastest-growing segments of the health care sector (Costello, 2008). Even though thousands of freestanding primary care clinics have been operating across the United States, including many in shopping mall locations, they have been staffed primarily by physicians. The retail health clinics represent a new model for primary care services for the consumer. They offer a limited number of services at lower prices and almost always are staffed by a nurse practitioner (Turner, 2007).

Despite rapid growth and increasing national attention to retail clinics, these clinics are still a fairly new phenomenon, and little is known about them. There are few sources of reliable information and studies that detail and describe these clinics. However, what has been suggested by consumers and researchers alike is that retail clinics represent an affordable alternative for primary care. They offer increased access to groups that typically have difficulty accessing health care services, especially the uninsured and minorities. Yet, as of 2007, only 2.3 percent of families in the United States reported ever having visited a retail clinic (Tu & Cohen, 2008).

At the beginning of 2006, there were only 60 retail clinics in the United States (Consumer Reports, 2009). By the end of 2008, industry expert Merchant Medicine reported a year of record growth for retail clinics. There were approximately 1,175 retail clinics located in 37 different states, with Florida reporting the highest number of retail clinics in operation (122) than any other state. This represents a net increase of 274 clinics from 2007. In addition, a total of 55 retail clinic operators were identified, and 43 different retailers were reported as “hosting” these clinics in their stores. In the host capacity, the retailer functions as a landlord and leases space to the clinic operator (Merchant Medicine, Retail Clinics and the Changing Primary Care Landscape).

In the face of such positive growth, however, there was a more significant development: clinic closures. Approximately 150 retail clinics were closed during 2008, and about 80 of the closures were the result of some privately backed clinic operators going out of business while others exited because they were not willing to wait up to two years for profits (Merchant Medicine, Retail Clinics and the Changing Primary Care Landscape).

In addition, the retailers associated with retail clinics began to change their strategies. Some retail pharmacy chains began pursuing acquisition strategies and buying clinic operators. Meanwhile, the world's largest discount retailer, Wal-Mart, has rejected buying clinic operators and prefers to function as a landlord. However, Wal-Mart continues to experiment and test different clinic models, including a telemedicine model, as well as partnering with hospital system–owned clinics in an effort to cobrand the retail clinic.

What Do We Know about Retail Clinics? Retail clinics are in many ways an experiment that links retailers and health care. Clinics are typically located in retail stores such as Wal-Mart, Target, Walgreens, and CVS, and grocery chains such as Publix or Kroger. Therefore, instead of the consumer entering the health care system in the routine manner by visiting a physician in his office or the emergency room, patients may now access health care when they go shopping. This means that there is a new portal of entry to the health care system for the consumer, one that lies outside of mainstream health care (Tu & Cohen, 2008).

By offering patients a new portal for medical care, retailers are separating basic health care services from traditional providers and offering patients a means of escaping what has previously been a captive system. This captive system has contained few alternatives for patients, especially within the restrictions of tightly managed medical care. Retailers are also revising the relationship with the patient's physician, who is not involved in the decision to seek services at a retail health care clinic. Such changes will require a new logic about marketing as customers toggle between retail and traditional health care system boundaries.

New Portal of Care Retail clinics function as a portal to the primary care system, especially for those who do not have a regular source of care. In the Rand Corporation Study (2008), which analyzed data for 1.3 million clinic visits from 2000 through 2007, fully 60 percent of those surveyed did not have a primary care physician (PCP). Young adults (ages 18–44) in particular did not have a regular source of care, and they accounted for 43 percent of all clinic visits (Mehrotra et al., 2008).

Most of the users of retail clinics appear to understand that retail clinic visits are for basic medical needs, including minor injuries and illnesses. Only 2.3 percent of clinic patients end up being referred to the emergency department. Listed below are the 10 simple conditions and preventive care that were identified in the Rand Corporation Study as reasons for visiting a retail clinic. They represented approximately 90 percent of retail clinic visits:

 

Upper respiratory infections

Sinusitis

Bronchitis

Sore throat

Immunizations

Inner ear infections

Swimmer's ear

Conjunctivitis

Urinary tract infections

And either a screening test or a blood test (Mehrotra et al., 2008).

 

Meanwhile, another major study looked at family use of retail clinics. The researchers analyzed data from the 2007 Health Tracking Household Survey that was conducted by the Center for Studying Health System Change. The analysis revealed that users tended to be younger families and people who had difficulty gaining access to the health care system, including the uninsured and minorities. Uninsured families accounted for 27 percent of retail clinic visits. The finding that such families used clinics at a much higher rate than their share of the population is consistent with previous research about uninsured consumers (Tu & Cohen, 2008).

Most clinics offer extended hours, including evening hours and weekends. Typically no appointments are needed, and there is little waiting time. Clinic visits tend to be brief or about 15 minutes. Patients usually can use waiting time productively by shopping elsewhere in the store (Andrews, 2004; Rice, 2005; Spencer, 2005). The charges for services at a retail clinic tend to be much lower than what would be expected in an emergency department or physician practice.

Health care innovations precipitated the development of retail clinics. Retail clinics are possible because of cost-reducing innovations in health care such as the development of inexpensive yet reliable tests for strep throat and other infections. They are also possible because of the development of rules-based treatment protocols that expand diagnostic and treatment capabilities of nonphysician providers such as nurse practitioners (Robinson & Smith, 2008).

What Does the Future Predict for Retail Clinics? The impact of the retail clinic is potentially very substantial. It includes lower costs for services, increased access to primary care especially for the uninsured and underinsured, increased convenience for the customer, and perhaps a solution for the shortage of primary care physicians. Even though these clinics may appeal to consumers, they directly challenge existing models of physician-directed care that have prevailed in the United States for more than a century (Winkenwerder, 2008).

However, the larger question remains regarding the future of retail clinics: Will they be profitable? If the clinics are not profitable, retailers will look for other means of entering health care markets. Because retail clinics are capital-intensive, they take time to return a profit. Many private investors that initially backed retail clinic operators thought that they could make a quick return off of their investment. They were not prepared for a long-term commitment. Smart Care, one of the privately backed retail clinic operators that closed, saw investors exit before clinics were launched (Merchant Medicine, Primary Care Meets Private Investor). But retailers and large investors and entrepreneurs appear to still be in the game and willing to continue to revise their business models to achieve success.

Retail clinics have a short history in health care. Yet because of the “fast” nature of the retail industry, they have undergone an accelerated evolution of growth and development in search of profitability. The early “host” model in which retailers leased store space to privately backed clinic operators still exists, but there have been some revisions to the model. Larger pharmacy retailers have transitioned to owners of clinic companies through acquisition and have shifted from opening new clinics to also developing new markets, products, and services such as pharmacy benefits management programs with self-insured employers (Merchant Medicine, Retail Clinics: 2008 Year-End Review and 2009 Outlook, 2009). Furthermore, the growth of hospital-linked retail clinics bears watching as hospitals have discovered that these clinics perform as feeder systems for them (Freudenheim, 2009).

Putting Consumers First In Money Driven Medicine (2006), author Maggie Mahar suggests that the purchase of health care is different from other purchases because the transaction is based on trust and the belief that the physician will put the patients’ interests first. This is contrary to what occurs among corporate retailers who may put their shareholders’ interests ahead of their customers.

Corporate retailers such as Wal-Mart and McDonald's are expected to be honest, but they are not expected to be selfless; they are not expected to put their customers’ interests ahead of their shareholders’. But physicians are not retailers, and health care is not a retail industry or even a service industry in the ordinary sense of the term (Mahar, 2006, pp. 343–44).

Given the trend toward retail clinics, especially hospital-linked retail clinics, the nature of the health care industry may be changing.

Myron D. Fottler and Donna M. Malvey
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RITALIN

Ritalin is the trade name for a drug developed and distributed by Novartis. Its chemical composition is methylphenidate hydrochloride. It is packaged in 5-, 10-, and 20-milligram tablets to be taken orally, and is freely soluble in water. Ritalin contains such inactive ingredients as lactose, magnesium stearate, polyethylene glycol, starch, sucrose, talc, and tragacanth. It is available in slow release (SR) form as well as the standard form.

Ritalin is a central nervous system stimulant. The primary approved medical use of Ritalin is in treatment of narcolepsy, hyperactivity, attention deficit disorder (ADD), and attention deficit hyperactivity disorder (ADHD) in children, though it also is prescribed for adult use in specifically indicated conditions. While little is understood about the way in which Ritalin affects the central nervous system, it is presumed that it activates the medulla of the brain and the cortex to produce the stimulation. It increases the production of dopamine and norepinephrine in the brain. The affects Ritalin has in children are something of a mystery, in that it reduces hyperactivity. The mechanism by which this is accomplished may be an overstimulation that produces an increased compensatory reaction in the child's chemistry or neurology that causes an actual decrease in stimulation or activity.

In children, the affects of Ritalin peak between two (standard) and four (SR) hours after ingestion and 33 percent of the dosage is effectively absorbed into the child's system. In adults the effective absorption is 14 percent. Effective rates of absorption are generally greater in females than in males, which may suggest lower effective doses for females in individual cases. ADD and ADHD specify a general syndrome that may be identified as hyperkinetic child syndrome, minimal brain damage, minimal cerebral dysfunction, and minor cerebral dysfunction. All of these respond effectively to the application of Ritalin.

Typically the prescription of Ritalin for such conditions is effective when combined with other types of therapy such as psychotherapy, educational support, and guided or structured socialization. Symptoms of the syndrome suggesting this combined approach to treatment tend to be a cluster of developmentally inappropriate behaviors including moderate or severe distractibility, short attention span, hyperactivity, emotional instability, and impulsivity. In some cases an abnormal EEG, learning disability, and other neurological indications may be present.

Ritalin should not be prescribed for patients with significant anxiety, tension, agitation, hypertension, cardiac abnormalities, instability or anomalies in pulse rate, hypersensitivity to medications, glaucoma, underlying medical conditions, motor tics or Tourette's syndrome, and tendencies toward psychosis. These conditions are likely to be aggravated by the application of Ritalin, and instances of blurred vision, seizures, strokes, and sudden death have been reported. This medication should be avoided in patients who are treated with monoamine oxidase inhibitors and for two weeks following the termination of such treatment. It should not be prescribed for children less than six years of age. Pregnant and nursing mothers should avoid Ritalin if possible.

A large, long-term study of the drug's effects on preschoolers underscored the importance of careful monitoring of preschoolers with ADHD who take Ritalin according to Thomas R. Insel, director of the National Institute of Mental Health in Bethesda, Maryland. The findings, reported in the fall of 2006, showed that some preschoolers developed more stimulant-related side effects, including irritability, insomnia, and weight loss than older children with ADHD have in prior studies. The U.S. Department of Health and Human Services list of medications approved for use with ADHD patients suggests Adderal as the top choice for children age 3 and older, and Ritalin for children age 6 and older.

Methylphenidate was first synthesized in 1944 and beginning in the 1960s was used to treat children with ADHD or ADD. Production and prescription rose significantly in the United States in the 1990s as the diagnosis was more widely accepted. The medication comes in short-acting, long-acting, or slow-release varieties. In each variety, the active ingredient is the same but it is released differently in the body. Long-acting or slow-release (SR) forms are often preferred for school-aged children because the medicine only needs to be administered once a day before school. This means less disruption for the child as she no longer needs to make a daily trip to the school nurse for another dose. Dosage amounts are determined by many factors, including if the child needs medication only for the school hours or for evening and weekends, too.

[image: images]

Kirstie Alley displays a picture of Raymond Perone, a 10-year-old suicide victim, while testifying in front of the Florida House Education Council for a bill to limit the prescribing of psychotropic drugs like Ritalin in Tallahassee, Florida, on April 19, 2005. According to Marla Filidei of the Citizens Commission on Human Rights, Raymond committed suicide while withdrawing from the use of Ritalin.

(AP/Wide World Photos)

In the company's advertisement brochure, Novartis has issued a specific warning regarding drug addicts. “Ritalin should be given cautiously to patients with a history of drug dependence or alcoholism. Chronic abusive use can lead to marked tolerance and psychological dependence with varying degrees of abnormal behavior. Frank psychotic episodes can occur, especially with parenteral or injected abuse. Careful supervision is required during withdrawal from abusive use, since severe depression may occur. Withdrawal following chronic therapeutic use may unmask symptoms of the underlying disorder that may require follow-up.”

A recent form of abuse of the drug is now occurring among high school and college students who are using the drug in increasing numbers to help them learn and complete mentally challenging work. While it is still unproven whether Ritalin or Adderal provide any significant boost, students believe they do. Figures from the U.S. poison control centers showed a 76 percent increase in calls concerning teens and ADHD medications from 1998 to 2005. The pills are sometimes provided by students who already have a prescription for treatment of their hyperactivity or attention disorders, but Ritalin and other prescription medications are increasingly available through Internet sales.

J. Harold Ellens
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RODALE, JEROME

Long before organic food was considered fashionable Jerome I. Rodale bought a farm in a small Pennsylvania town and set out to learn how to grow food without chemicals. In the decades that followed Rodale become one of the first and best-known advocate for sustainable agriculture and organic farming in the United States. Over the decades and long after his death, his publishing company continues to introduce the concepts of organic food and its health benefits to millions of Americans through its magazines and books.

Rodale learned about organic theories for food and for living through Sir Arthur Howard, a British agronomist whose own views were shaped by Eastern spiritual concepts and a belief in a connected circle of life. Howard's organic philosophy started when he was sent by the British government to India in 1905 to establish an agricultural research base.

In India, Howard saw how local farmers fertilized with composted animal and vegetable wastes, and he concluded that their soil fertility, abundant crops, and livestock that appeared to be immune to pests and diseases were the result of these methods. Howard used his research and his firsthand experiences to develop a philosophy that recognized what he saw as a dangerous connection between increased animal diseases and the use of chemical fertilizers. Rodale discovered Howard's writings in the early 1940s, which coincided with American agriculture's embrace of chemical fertilizers. In fact, from 1940 to 1941 U.S. fertilizer use increased sevenfold (Green, 1971). Fertilizer usage has continued to grow; USDA figures for 2009 showed conventional U.S. agriculture spent more than $20 million on chemical fertilizer that year, almost double that of 2005 (“Chemical, Fertilizer”).

After Rodale read Howard's work he bought a 60-acre Pennsylvania farm and continued to correspond with Howard about farming ideas and methods. His publishing company, which he started with his brother with the profits from his business, launched Organic Farming magazine. Unfortunately, subscriptions were slow. Rodale then widened the scope of the publication to include home gardeners and rereleased the magazine in 1942 as Organic Farming and Gardening, with Howard working as a long-distance associate editor. The magazine remains a successful publication with readership of up to 70 million subscribers according to its website.

Rodale's interest in health may have come from his early childhood. He was born in 1898 in New York City and was frequently ill as a youngster. He worked as an accountant before going into the electrical equipment business with his brother. In 1930 they moved the company to Pennsylvania where he eventually bought his farm. In 1947 Rodale formed the Soil and Health Foundation to promote scientific research, education, teaching, and training on organic farming. He continued to promote organic farming and gardening techniques on his farm through the 1960s.

In 1971 the Rodales bought a 333-acre farm, also in Kutztown, Pennsylvania, to use for scientific experiments, which they hoped could educate others about the environmental sustainability and economic viability of larger-scale organic farm production methods. Named the Rodale Research Center, today it is called the Rodale Institute. Research continues in organic agriculture according to the Rodale Institute website, where researchers compare conventional agriculture with organic methods. According to the institute, new research continues on issues including carbon sequestration in chemical versus organic plots and new techniques for weed suppression.

Less than a decade after he launched his first magazine, Rodale introduced another publication in 1950 devoted entirely to health and named it Prevention. The magazine was designed to promote preventing disease rather than trying to cure it and in later editions it also focused on alternative health methods including the benefits of eating organic foods.

In 1971 the New York Times Magazine named Rodale “Guru of the Organic Food Cult.” His farming theory was based on three key elements. First, the long-range health of the soil is paramount to healthy food and is enhanced by a high level of organic matter. Second, organic matter offers a more balanced delivery of nutrients to plants than do chemical fertilizers. Finally, the third point was that a delicate balance in the soil keeps pathogenic organisms in check but chemical fertilizers and pesticides upset that balance (Green, 1971).

At that time Rodale's beliefs contradicted the official USDA position on organic plants, which stated that there was no evidence that organic plants were any better than their conventionally grown counterparts. Tragically, Rodale died in 1971 just after the New York Times magazine article was published, leaving his son Robert in charge of Rodale Press and of the company's educational efforts on organic farming. Robert took the organic point of view and expanded it into other social and environmental issues. He called for an America that would promote more responsible use of the land and its resources through recycling and other methods.

Rodale also initiated a comparison of organic and conventional farming methods in 1981 called the Farming Systems Trial. The project started as research on the economic viability of larger-scale organic agriculture with the goal of documenting the steps necessary to convert from conventional farming to organic. However, at the same time it illustrated that comparable crop yields could be obtained without the use of chemical pesticides or fertilizers. Results showed that organic crop yields were comparable to conventional yields.

By 1985 the USDA was interested in the research being done by the Rodale Institute and together the two sponsored the first workshops on regenerative agriculture that year. Encouraged by this success, Robert Rodale and the institute were able to win the first federal funding for what was called the Low Input Sustainable Agriculture Program. This has since grown into the more-than-$9-million Sustainable Agriculture Research and Education Program, which supports joint public and private studies and efforts between conventional agriculture and organic agriculture. During the 1980s Rodale introduced the Cornucopia Project, which documented the cost of energy and chemicals used in conventional food production and distribution. They also advocated the use of local and regional food production systems to lower food costs.

Robert Rodale planned to expand his father's vision throughout the world and in 1983 sent a delegation of Rodale experts to Tanzania, East Africa, to teach resource-efficient farming workshops. This trip and others resulted in the development of the institute's Regenerative Agriculture Resource Center (RARC) program, which focuses on farm research, farmer-to-farmer training, and exchange of information to support sustainable agriculture. Unfortunately, Robert Rodale was killed in an automobile accident on a trip to the Soviet Union in September 1990. He was there for discussions on a joint venture to publish materials on regenerative agriculture in the Soviet Union.

His widow, Ardath Rodale, took over following her husband's death, and in 2008, J. I. Rodale's granddaughter, Maria Rodale, was named Chairperson of Rodale Inc. Eighty years after the company's inception, the commitment to J. I. Rodale's principles continues to grow. In 2010 Maria Rodale published Organic Manifesto: How Organic Farming Can Heal Our Planet, Feed the World and Keep Us Safe. Other accomplishments over the years by the Rodale Institute include a partnership with Pennsylvania State University to establish the Penn State/Rodale Center for Sustaining Agriculture and Natural Resources in Urbanizing Environments. Its mission is to sponsor research and educational programs that highlight rural/urban community practices that are profitable, environmentally sound, and socially acceptable.

The institute also expanded its research into composting and established the Compost Utilization trial to study a variety of issues involving the impact of using organic waste for soil enrichment in urban and rural areas. The institute partnered with the Pennsylvania Department of Environmental Protection to produce a series of educational materials on backyard composting and developed best management practices guidelines for composting for the Chesapeake Bay Program. It has partnered with the USDA and the W. K. Kellogg Foundation to advance the study of soil nutrients and pest management projects. The early vision of J. I. Rodale has had a lasting effect on efforts in this country to support sustainable agriculture and farming practices and has linked the Rodale name with health and nutrition for millions of Americans.
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S

SALMONELLA

Salmonella Enteritidis (SE) bacterial infections associated with eggs are never very far from the news. In fact, eggs have become the most common food source of salmonella outbreaks. For example, from May to November in 2010, almost 2,000 illnesses were reported to be linked to a salmonella infection from eggs, according to the Centers for Disease Control and Prevention (CDC, 2010). In the spring of 2010, public health investigators from 11 states worked to determine that shell eggs were the cause of this latest salmonella outbreak, and they pinpointed two farms in Iowa as possible sources of contamination. By August of 2010, both Wright County Egg of Galt, Iowa, and the Hillandale Farms, Inc. of Iowa conducted nationwide voluntary recalls of shell eggs in an effort to stop the nationwide outbreak that filled the nightly news.

The connection between salmonella and poultry has intensified in recent decades. Beginning in the 1980s, scientists detected salmonella bacteria inside the chickens, which meant the hens were passing it internally into their eggs. Back in the 1960s and 1970s this was extremely rare. However, by the 1990s, the number of cases of salmonella infection from transovarian transfer had increased dramatically.

Scientists acknowledge that the contaminated eggs are linked to U.S. industrial farming practices and to the crowded conditions of laying hens. With so many birds in such close quarters, the bacteria are easily passed from one hen to another. Many chickens have infected ovaries, even though they show no signs of sickness, and they shed the bacteria into the egg white. Once the shell has secreted around the egg, the bacteria is invisibly sealed inside.

In 1994, more than 200,000 Americans got salmonella from a contaminated ice-cream truck that was eventually linked to eggs containing salmonella. After a great deal of investigative work, government officials pinpointed a specific brand of ice cream as the cause of the outbreak. Researchers discovered that the ice cream had been transported by tanker trucks that previously carried unpasteurized eggs. Those eggs had been infected with salmonella bacteria, which then became part of the ice cream.

[image: images]

This bacterial colony of Salmonella enteritidis, when injected into a chicken egg, grew rapidly.

(U.S. Department of Agriculture)

The United States Department of Agriculture (USDA) estimates that more than 70 billion eggs are sold each year in the United States, and that approximately 19 percent contain salmonella bacteria (Callaway et al., 2008). This means American consumers are buying millions of salmonella-infected eggs each year. In 2006, the USDA Food Safety and Inspection Service (FSIS) launched a “salmonella attack plan” to lower the rate of infection in U.S. eggs, and, at this point, their figures show some success. According to statistics released by the CDC Foodborne Diseases Active Surveillance Network, or FoodNet, the incidence of illnesses from salmonella decreased by 10 percent in 2009 (FSIS 2011).

Salmonella is just one of more than 250 foodborne diseases the CDC tracks each year. The CDC estimates that 48 million people get sick, 128,000 are hospitalized, and 3,000 die each year from foodborne diseases (FSIS, 2011). Other diseases include Echerichia coli (E. coli), Campylobacter jejuni, Shigella, Listeria and Clostridium botulinum along with the Norovirus. A salmonella bacteria infection mimics the flu with symptoms that include fever, cramps, muscle aches, vomiting and diarrhea. Foods suspected of carrying salmonella most frequently include eggs, poultry, cheese, raw vegetables and fruit, and unpasteurized milk and juices.

How does salmonella spread? It lives in the intestine of infected people or animals, and the germs are released during bowel movements. It can then be found in soil, food, water, or on surfaces that the bacteria touch. It is sometimes spread due to lack of hand washing after a bowel movement or after changing a baby's diaper. Once on other surfaces, the bacteria are easily spread by touch or by eating something that touched the infected surface.

The symptoms of the infection appear two or three days after ingestion and can last for up to a week. While most people recover without treatment, some individuals do require hospitalization, especially in cases of severe diarrhea and the dehydration that accompanies it. In some cases, severe illness develops and the infection spreads from the intestines to the bloodstream. Individuals with weak immune systems, the elderly, or the very young face a more serious illness, and if the infection spreads, it may require immediate treatment with antibiotics to prevent organ failure and death.

Other problems that can result from a salmonella infection include infection of the gall bladder and bile ducts, known as cholangitis; meningitis, or swelling of the brain covering and spinal cord; a bone tissue infection known as osteomyelitis; and pneumonia. These may develop if a salmonella infection worsens and is untreated.

While eggs have become a very common food source for causing salmonella infections, there have been other, equally serious infections from other foods. The summer of 2008 will be remembered for an outbreak of salmonella that sickened at least 1,440 people across the United States and at the time was considered the worst foodborne outbreak in at least a decade. Although the early evidence suggested that the bacteria traced to fresh tomatoes from Florida, the CDC and Food and Drug Administration (FDA) eventually placed the blame on peppers grown in Mexico and imported to the United States.

The outbreak began in April, and the majority of the cases appeared during May and June. A salmonella outbreak of this size is not cheap. The Economic Research Service (ERS) of the USDA estimated the economic cost of salmonellosis alone in 2010 as more than $2 billion (ERS 2010). The ERS measured medical expenses, lost work, and premature death to calculate those figures. Whatever the cost, salmonella now has a major effect on people and the economy.

With the increase in salmonella showing up in raw fruits and vegetables, scientists have initiated new research to focus on preventing contamination before and during the harvesting of produce. A study from Purdue University, released in June 2011, examined the effectiveness of three technologies that did not use heat to prevent or inactivate salmonella and E. coli on tomatoes, lettuce, and cantaloupe seeds. Those technologies included chlorine dioxide gas, ozone gas, and e-beam irradiation. Researchers concluded that these methods could potentially control and reduce bacteria contamination of the seeds (Trinetta et al., 2011).

The growing number of food-safety incidents has also heightened government scrutiny of the industry and increased congressional legislation aimed at improving the laws and regulations governing food handling and production. Several food-safety bills have called for new food-tracing systems and for increasing access to records so that food can be followed from farm to table. While food-safety experts agree that an improved system should look at potential hazards at the farm level, there are differing opinions on the need for government safety standards that could also restrict how farms and agribusiness raises food. In July of 2010, the FDA released details about its egg-safety rule that called for flock-based salmonella programs that include mandatory testing for poultry producers with more than 50,000 hens. The testing will look for microbiologic problems in the chickens.

Salmonella also occurs when people eat raw eggs, undercooked eggs, or chicken or sauces, salad dressings, or desserts such as cookie dough made with raw eggs. It is also important to be careful about cross contamination when handling raw chicken. It is important to use different cutting boards and to wash hands so that bacteria cannot be spread from the uncooked chicken to other foods.

Children face a bigger threat to infection because their hand-washing skills may be less thorough. Besides careful hand washing, other ways to avoid salmonella include keeping eggs refrigerated at all times or buying and using pasteurized eggs. Avoid eating raw eggs in such items as eggnog, cookie dough, homemade ice cream, or sauces such as hollandaise or Caesar salad dressing. Leftover foods made with eggs should be refrigerated immediately, and it is important to discard any cracked or dirty eggs. Pets that can carry salmonella include turtles, iguanas, chicks, or ducklings.

The best way to avoid salmonella is to thoroughly cook all foods that could possibly contain the bacteria. Heat is the only way to kill the bacteria, freezing and drying are not enough. Cooking chicken to 165 degrees Fahrenheit kills salmonella and prevents illness.
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SCHOOL MEALS INITIATIVE

The Child Nutrition Act, signed into law by President Barack Obama at the end of 2010, will mandate new standards for school lunches. This is the first time since the 1995 School Meals Initiative (SMI) for Healthy Children that concern over the nutritional content of school food has prompted government action. The SMI was designed to put guidelines in place that would answer critics who saw the school meals as being unhealthy and too high in fat.

Before the changes proposed by the SMI, it had been almost 50 years since the United States Department of Agriculture (USDA) had changed the school lunch nutritional standards. The SMI was the USDA's attempt to bring school meals in line with the 1990 Dietary Guidelines for Americans and to ensure that children were eating breakfast and lunch foods that provided solid nutrition while reducing the percentage of calories from fat and saturated fat.

Fast forward to 2010. As the Child Nutrition Act made its way through the legislative process, the concern among lawmakers was not about the staggering obesity rates among U.S. school children or how school districts could afford the hefty prices of healthy food, but how the federal government would find the money to pay billions of dollars for this increase in federal funding. This increased funding for school lunches will cost the federal government an additional $4.5 billion a year.

However, supporters of the bill say lawmakers should be worried, since statistics from the Centers for Disease Control and Prevention (CDC) show that over the past three decades childhood obesity rates in America have tripled, with nearly one in three children today considered overweight or obese (CDC, 2010).
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A student at Fairmeadow Elementary School pays for fruits and vegetables as part of a school lunch program in Palo Alto, California, on December 2, 2010. President Obama signed the Child Nutrition Act into law in 2010 with the goal of improving the nutritional value of school lunches.

(AP/Wide World Photos)

While there are many culprits to blame for the current obesity rates among the nation's children, supporters of the SMI and the newest Child Nutrition Act say local school districts need the increase in funding to pay the cost of buying healthy, low-fat food. According to school nutrition officials, the USDA-proposed increase or subsidy to school meals translates into an additional 6 cents per meal. The changing rules will require significant increases in the amount of fruits and vegetables schools must serve. Local school districts spend on average less than $150 to feed a child for the entire 180-day school year. That amounts to less than $1 per day to feed the nation's children. According to 2011 figures from the USDA, over 32 million U.S. school children buy their lunch as part of the National School Lunch Program (NSLP), and over 11 million children participate in the school breakfast program.

School food managers have faced an increasingly difficult budgetary balancing act since the late 1960s and early 1970s, when President Richard Nixon dramatically increased funding for the NSLP. The problem arose when Congress increased federal dollars for food costs but not for operating expenses, equipment, or labor, making it necessary for school food-service programs to choose between cost and nutrition. School lunch programs are nonprofit, and, given the tight budgets faced by many school districts, they have had to rely on sales of a la carte lunch items to stay within their budget.

Still in place are the 1995 SMI-specific minimum standards for calories and key nutrients. Also designated in the 1995 SMI are four options for menu planning. Different options are allowed in different schools, and different options are even allowed for breakfast and lunch in the same school. Those tools for planning school menus include Enhanced Food Based Menu Planning, Traditional Meal Pattern, Nutrient Standard Menu Planning, or Assisted Nutrient Standard Menu Planning.

Still, no matter what form of menu planning each school food manager selects, they all must meet the same goals: School breakfasts and lunches must have less than 30 percent of calories from fat and less than 10 percent of calories from saturated fat over the course of a week. The SMI requires that meals meet one-third of the Recommended Dietary Allowances (RDA) for protein, calcium, iron, vitamin A, vitamin C, and specific levels of calories for specified age groups. And, lastly, menus must meet the Dietary Guidelines for Americans of 1990 for children over the age of two years.

Based on USDA statistics released at that time, the nutritional quality of the meals was in need of change. In school year 1991 to 1992, for example, only 1 percent of all school lunches met the standard for keeping total fat under 30 percent and none met the standard for serving meals with less than 10 percent of calories from saturated fat (“School Meal Study,” 2001). Saturated fats are found in whole milk, red meats and other animal products as well as in palm oil and processed foods such as margarine and pastries. Saturated fats encourage the body to make more LDL cholesterol. LDL cholesterol, considered to be the harmful type of cholesterol, eventually damages artery linings and forms deposits on artery walls. Nutritional studies have linked saturated fats and cholesterol to a variety of health problems in adults, including greater risk of heart attack, heart disease, and stroke.

School meals may again be asked to meet changing nutritional standards. The USDA announced in early 2011 plans for an update to the nutrition standards for the school lunch and breakfast programs. Agriculture Secretary Tom Vilsack said in a prepared statement that, “With many children consuming as many as half their daily calories at school, strengthening nutritional standards is an important step in the Obama administration's effort to combat childhood obesity and improve the health and well-being of all our kids” (Gauthier, 2011).
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SCOLIOSIS. See BONE HEALTH

SEASONAL AFFECTIVE DISORDER (SAD)

Seasonal Affective Disorder (SAD) is a type of significant depression that consistently relates to, or appears in, a specific time of year, namely the fall and winter. Spontaneous remission takes place consistently in the spring. This disorder is related to the relative amount of light, thus the relative length of days and nights, in the patient's geographical region. SAD is consistent with the darker periods of the year and goes into remission with the increase of sunlight. The Diagnostic and Statistical Manual of Mental Disorders (APA, 2000) indicates that this disorder seems to fall within the general category of Major Depressive Disorder, or Bipolar I and II Disorders. The regular pattern for onset of SAD is not related to special stressors that are present at various times of year such as holiday seasons.

Mayo Clinic research distinguishes SAD from “cabin fever” and the “blahs.” While these latter terms are not scientifically technical, most people readily understand their references to common experiences. This research also indicates that a frequency of low energy, headaches, feelings of stress unrelated to any situation or stimulus, free-floating anxiety, and crying spells that have no identifiable provocation are associated with or components of this disorder. Statistics show that SAD affects nearly 6 percent of the U.S. population, and 80 percent of those affected are women.

SAD usually manifests in late adolescence and is most frequently seen in young adult or mid-life women. Most children who are affected have a close relative who also has SAD or another psychiatric condition. The condition manifests in irritability, excessive sleep need, increased consumption of carbohydrates, consequent weight gain, and discernibly flattened affect. National Institute of Mental Health research indicates that 92 percent of humans experience a subclinical pattern of seasonal mood changes, 43 percent of humans have some degree of clinical-level SAD, and 27 percent have problems that cause distortions of normal relationality and other life-changing dysfunctions.

Melatonin levels are indicated as the biochemical mediator of SAD. Light that is taken in through the eyes affects the pineal gland and thence regulates melatonin secretion. Darkness increases the melatonin and is the factor that mediates sexual cycles and hibernation functions in some mammals. As spring returns, activity levels spontaneously increase, sexual activity increases, even to the point of a kind of manic overactivity, as melatonin levels fade in the face of the longer days and brighter sunlight. This is undoubtedly the source or reason for the poet's line, “In the spring a young man's fancy, lightly turns to thoughts of love.” Some humans have a greater capacity to adjust their function to situation-appropriateness, while others do not. This variance between persons is likely to be related to a genetic predisposition to differences in the volume of melatonin secreted by each individual.

Diagnosis of SAD requires at least two major depressive episodes occurring consistently at the season(s) of decreased sunlight in the region in which the patient lives, together with the absence of any nonseasonal depressive episodes during the same period. The patient may have suffered from other types of major depressive episodes over his or her lifetime, but the pattern of seasonal episodes, with the absence of the nonseasonal episodes, must substantially outnumber any general seasonal episodes to arrive at a diagnosis of SAD.

Management and treatment of SAD is limited in scope and effectiveness. Fluorescent light therapy is helpful for many patients with severe SAD, as is moving to a consistently sunnier climate, such as the U.S. desert southwest. One of the antidepressant medications can be of great help to patients if taken consistently year round and of less effective help when taken only during the season of the disorder. Living in the darker regions of the planet, such as Alaska, northern Siberia, northern Scandinavia, and the like, tend to exacerbate the symptoms and suffering of patients with SAD. Psychotherapy by itself does not help much with the management of SAD, though it can be very useful in curing the psychological side effects or bad habits the patient has developed over the years as a result of or in trying to cope with SAD. The disorder is not curable, but a combination of light therapy, medication, and supportive psychotherapy is very helpful in managing SAD.

Dr. Norman E. Rosenthal (2005), a psychiatrist at Georgetown University Medical Center who was among the first to describe SAD, suggests the root cause lies in insensitivity to light. Investigations are underway to see if timing the exposure to light to match changes in individual melatonin levels may show improvement in treatment levels. Studies are also underway to test the effectiveness of “dawn simulation,” a way to gradually increase exposure to light before a patient awakens.
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SECONDHAND SMOKE

Secondhand smoke, or environmental tobacco smoke (ETS), is the smoke inhaled by individuals who themselves are not actively smoking, and for this reason it is also sometimes referred to as passive smoking. Though secondhand smoke has existed since smoking began, it was not until the 1970s, when scientific research began to discover the health hazards it poses, that it became a serious matter of public policy. With a growing recognition of the dangers of ETS, numerous smoking restrictions, such as the Clean Indoor Air Act, have been passed in order to protect the nonsmoking public from inhaling secondhand smoke.

According to the American Cancer Society, secondhand smoke is responsible for an estimated 46,000 deaths each year in the United States alone from heart disease in nonsmokers who live with smokers. It also estimates there are 3,400 lung cancer deaths in nonsmoking adults, along with breathing problems that include coughing, chest discomfort, and reduced lung function. The American Cancer Society also estimates that secondhand smoke increases the number and severity of asthma attacks for the 200,000 to 1 million children who have asthma. The Centers for Disease Control and Prevention (CDC) detailed other health effects for children exposed to secondhand smoke, including increased ear infections and respiratory infections and a greater risk for sudden infant death syndrome (SIDS).

Until the 1950s, few Americans viewed smoking cigarettes as a major health threat, and consequently, even fewer considered secondhand smoke a hazard. In the early 1950s, however, a wave of scientific reports, including Reader's Digest's 1952 blockbuster, “Cancer by the Carton,” which linked smoking to lung cancer, reached a popular audience and created a major shift in American attitudes toward tobacco. In the wake of these reports, some 40 percent of Americans believed that smoking caused lung cancer. Public fears were temporarily allayed by the public relations efforts of the Tobacco Industry Research Committee (TIRC), a tobacco industry-financed entity that worked to create uncertainty and doubt as to whether cigarettes were carcinogenic by distorting, discrediting, or suppressing findings that concluded that smoking represented a serious health threat. But with the Surgeon General's 1964 report, which concluded that smoking causes serious disease, the true dangers of lighting up were quite evident.

With the Surgeon General's report irreversibly establishing the act of smoking a cigarette as a major health risk, a few science reporters in the late 1960s took the next logical step and reasoned that if tobacco smoke was so dangerous to a smokers’ health, it might also represent a considerable health threat to individuals breathing in the vicinity of smokers. Testing this hypothesis proved to be a difficult and time-consuming endeavor, though, and the studies that would confirm the serious health effects of inhaling secondhand smoke were not published until after a grassroots movement to curb smoking in public places had emerged in the early 1970s.

The first groups to argue for smoke-free air as a nonsmokers’ right drew upon the civil rights, antiwar, and environmental movements as inspirations. They enlisted volunteer activists and formed organizations like Americans for Non-Smokers’ Rights, which was based in Berkeley, California, and Group Against Smoking and Pollution (GASP), which was founded by Clara Gouin in 1971 and had fifty-six local chapters spread across several states by 1974. GASP's newsletter, Ventilator, advanced the notion that nonsmokers had a right to breathe smoke-free air. Each chapter of the organization aggressively pushed for the passage of local and state ordinances that would regulate smoking in places of public accommodation, such as restaurants and office buildings. Beyond their legislative efforts, GASP members went directly to restaurant owners, and numbers of them agreed to create nonsmoking sections in their businesses well before the passage of any laws mandating such areas. In some cases, restaurant owners even expanded these sections upon discovering how popular they were with nonsmoking customers.

These local-level developments led to more far-reaching restrictions on secondhand smoke, particularly after the 1972 Surgeon General's report on smoking identified ETS as a potential health hazard to nonsmokers. Though the Surgeon General did not yet define the precise nature of the threat that secondhand smoke posed to nonsmokers, there was enough momentum for the Civil Aeronautics Boards to require, in 1973, the creation of a nonsmoking section on all U.S. airlines. That year also marked the passage of the first state law restricting smoking in public places. Following two years of grassroots organizing and campaigning from Arizonans Concerned About Smoking, Arizona banned smoking in buses, theaters, elevators, museums, and libraries. The state further legislated the creation of designated smoking areas in public spaces such as government buildings and hospitals. Minnesota soon followed Arizona's lead by becoming, in 1975, the first state to pass a comprehensive Clean Indoor Air Act. In large part the result of work by the Twin Cities’ local chapter of the Association for Non-Smokers’ Rights, Minnesota's act forbade smoking in all public places, unless specifically allowed, and it stipulated that at least 30 percent of restaurant seating needed to be reserved for nonsmokers. By 1981, thirty-six states had smoking restrictions of some form, and by the mid-1980s, almost all states had some restrictions on public smoking. As such, around 80 percent of the nation's population lived in areas that were covered by these laws, and by 1988, all domestic flights had become nonsmoking.

The tobacco industry did not passively accept these tremendous changes to the place of smoking in public life, and their fight against nonsmokers’ rights took place on two fronts. On one level, the tobacco industry attempted to cast secondhand smoke as an issue of manners rather than one of health. Though their efforts were, for the most part, unable to prevent the passage of most smoking restrictions, the tobacco industry argued that legislative regulation on behalf of nonsmokers’ rights amounted to an un-American violation of smokers’ rights. To counter what they argued was an undue governmental intrusion into an individual smoker's personal life, Philip Morris even went so far as to offer a Bill of Rights for smoking. It also helped fund the National Smokers’ Alliance as a counter organization to grassroots groups like GASP. On a second level, the tobacco industry put its considerable resources behind a push to discredit the scientific link between secondhand smoke and cancer or other serious illnesses. After the Tobacco Institute's 1978 survey confirmed a fairly widespread public support for bans on smoking in public places, the tobacco companies decided to create an institution along the lines of the TIRC (which by then had been renamed the Council for Tobacco Research) that would fund scientific research into indoor air quality so as to suggest that other elements in the air supply were responsible for the diseases and illnesses being linked to secondhand smoke. The Center for Indoor Air Research (CIAR) was thus founded in March 1988 to create uncertainty about the risk ETS posed to nonsmokers, and the reports it produced consistently trumpeted the line that there was insufficient evidence to conclude that secondhand smoke posed any health risk.

Despite the CIAR's undertakings, the tobacco industry was unable to convince many people of ETS's harmlessness, especially after two major studies on secondhand smoke appeared in 1986. One came from the National Academy of Sciences (NAS), which reported that children of smokers were twice as likely to suffer from respiratory illnesses as children with nonsmoking parents. The Surgeon General's report from the same year was even more damaging to the CIAR's efforts, as it concluded that the best way to protect nonsmokers from the dangers of ETS would be to establish entirely smoke-free work sites, and not just nonsmoking areas. The two reports even put a number on the amount of lung cancer deaths in the United States attributable to the secondhand smoke, with the Surgeon General claiming it be around 3,000, while the NAS estimated the figure to somewhere between 2,500 and 8,400. These arresting estimations were further buttressed by a 1992 report by the Environmental Protection Agency, which found tobacco smoke to be a Class A human lung carcinogen—putting it in the same category as asbestos and benzene. The report also suggested that 20 percent of lung cancer cases among nonsmokers resulted from secondhand smoke. Subsequent studies have concluded that secondhand smoke is even more dangerous than previously thought, with some research indicating that as many as 50,000 Americans die each year as a result of ETS-related illnesses.

Reports about ETS such as these were central to the legal difficulties the tobacco industry experienced in the 1990s. The most salient example is Broin v. Philip Morris, a class-action lawsuit filed on behalf of Norma Broin, an American Airlines flight attendant who had never smoked but still contracted lung cancer at an early age, and approximately 60,000 other nonsmoking flight attendants who sought roughly $5 billion in redress from big tobacco as a result of illnesses and injuries suffered as a result of their exposure to secondhand smoke. Facing a difficult case, the tobacco companies avoided admitting to secondhand smoke's health risks to nonsmokers by agreeing, out of court, to a $349 million settlement. ETS's health hazards were thus, by the late 20th century, firmly established, even if the tobacco industry was reluctant to publicly admit it.

In recent years, secondhand smoke regulation has been extended, in many places, to traditional bastions of public smoking such as bars. Many cities have also banned smoking at sports stadiums, beaches, and parks as a result of ETS health effects. California has been one of the most vigorous states in its restriction of smoking on behalf of nonsmokers, with recently passed legislation banning the act of smoking in a vehicle that contains minors. Some communities within the state have even recently taken the controversial step of restricting smoking within private residences, such as apartment buildings, in order to shield neighboring nonsmokers from the hazards of secondhand smoke.

Secondhand smoke is also being blamed for technology problems. Consumer blogs have posted accounts of computer users who were smokers and experienced problems with their computer hardware. Several bloggers suggested smoking around a laptop or desktop does have a negative impact on the machine and creates a sticky, heavy dust that can create problems.

Howard Padwa and Jacob Cunningham
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SEXUALLY TRANSMITTED DISEASES (STDs)

A group of diseases known collectively as sexually transmitted infections (STIs) were at one time (and still among many individuals) known as sexually transmitted diseases (STDs) or venereal diseases (VDs). Diseases that fall into this category include amebiasis, bacterial vaginosis, campylobacter fetus, candidiasis, chancroid, chlamydia, condyloma acuminata, cytomegalovirus, enteric infections, genital mycoplasmas, genital warts, giardiasis, gonorrhea, granuloma inguinale, hepatitis, herpes, HIV disease, lymphogranuloma venereum, molluscum contagiosum, pediculosis pubis, scabies, shingellosis, syphilis, trichomoniasis, yeast infections, and vaginitis.

Some of these diseases are rare and unfamiliar to most people; others are common and affect many people. Some diseases are mild and pose little threat to a person who develops the condition; others are life-threatening. In any case, all STIs are medical problems; that is, they are caused by specific microorganisms, such as bacteria or viruses; they can be recognized by certain characteristic signs and symptoms; they may have both short- and long-term consequences for one's overall health; and they usually can be treated and, in many cases, cured.

But, like many medical issues, sexually transmitted infections have nonmedical consequences (i.e., social, moral, ethical, legal, and emotional) in one's life. For example, the possibility of an individual having syphilis means more than simply going to the hospital, being tested, and being treated. It also means having the possibility of assessing his or her own sexual practices, talking with close friends and family, and reconsidering what he or she knows and believes about him- or herself as a person. These issues come wrapped not only in the experience of dealing with STIs, but in dealing with any issue related to one's sexual health, including pregnancy and contraception, and one's sexual identity and sexual orientation. Medical issues that almost anyone can deal with in a relatively emotion-free state become especially troubling when they have to do with one's reproductive system.

An Ancient Issue Venereal diseases have been a major medical problem in the world for at least five centuries. Unraveling the history of these diseases is problematic because ancient records do not offer unambiguous clinical symptoms that allow a modern reader to determine precisely what disease a person had. For example, some scholars find that passages in the Bible appear to indicate that Abraham's wife, Sarah, might have had syphilis (Cohen, 1991). Considerable debate among experts has developed over attempts to decide the sexually transmitted diseases to which ancient writers from China and Egypt may have alluded (see Goldman 1971; Heymann 2006; Rothschild 2005; Willcox 1949).

The first mention of sexually transmitted infections in Western Europe dates to about 1495, when a disease called the great pox (to distinguish it from smallpox) broke out among French troops besieging Naples (McAllister, 2000). As was to become a common pattern, the French blamed the disease on their enemies and called it the Italian disease. Later, the Italians themselves called the disease the French disease; the Dutch called it the Spanish disease; the Russians called it the Polish disease; the Turks called it the Christian disease; and much later, the Tahitians called it the British disease. These names reflected the fact that the disease commonly showed up in port cities, where it was presumably introduced by sailors arriving from another country.

In any case, the epidemiology and symptomology of syphilis were poorly known until at least the end of the 18th century. It was not until 1767 that syphilis and gonorrhea were even recognized as separate diseases. In that year, Scottish physician John Hunter infected himself with pus from a patient with gonorrhea, only to discover that he later developed symptoms not only of that disease, but also of syphilis. He was able to track the development of the latter disease, describing in careful detail for the first time the stages through which the disease developed until, in 1793, it caused an aneurysm that was responsible for his death (Androutsos, Magiorkinis, & Diamantis, 2008).

Types of Infections Sexually transmitted infections can range from harmless but annoying diseases to serious and potentially fatal conditions. An example of the former is the condition known as pediculosis pubis. The term “pediculosis” refers to a group of infections caused by a group of insects that belong to the order Phthiraptera. These are tiny insects that live off blood and typically attach themselves to the base of a hair, from which they feed off their host. Perhaps the best-known example of the pest is Pediculosis capitis, the common head louse. Its close cousin, Pediculosis pubis, occurs most commonly in the pubic region, although it may also be found in other hairy areas, such as the eyelashes or in underarm hair. The most common symptom of an infection by this insect is itchiness, which becomes more severe over time. The only long-term problem is that scratching of infected areas may produce sores, which themselves may lead to more serious infections. The disease is readily treated with a variety of over-the-counter medications which, although not necessarily 100 percent effective, will eventually cure the problem.

Most STIs are of considerably more concern than Pediculosis pubis. The American Social Health Association has assembled a number of important statistics about these diseases. First, more than half of all Americans will contract a sexually transmitted infection at some point during their lifetime. Second, about 65 million Americans are currently living with some type of STI, and about 19 million new cases are reported every year. Third, about half of all new cases of STI occur among men and women age 15 to 24. Fourth, each year in the United States, about one in four teenagers contract one type of STI. Fifth, less than a third of all U.S. physicians routinely screen for STIs. Sixth, about one half of all sexually active men and women will contract at least one STI before the age of 25 (American Social Health Association, 2009).

The most common sexually transmitted infection in the United States is chlamydia. In 2007, 1,108,374 cases of chlamydia were reported to the U.S. Centers for Disease Control and Prevention (CDC) in the 50 states and the District of Columbia. Experts believe that the true number of cases is probably much larger, perhaps as many as 2,291,000, because many women do not realize that they have the infection. Such is the case with other STIs, which always raises questions about the accuracy of STI statistics. Not only are people sometimes unaware or unwilling to report an STI, but also figures for various diseases are difficult to compare because some public health departments may be required by law to report the number of cases for some diseases but not for others.

Symptoms and Treatment For each specific sexually transmitted infection, a set of basic information is useful. The first is the signs and symptoms of the disease and the physical conditions associated with the disease, such as fever, nausea, blurred vision, and achy muscles. The second set of information concerns prognosis, the likely course of the disease. The third set of information relates to available treatments for prevention of the disease, for relief of symptoms, and for a possible cure. This outline serves as the basis for the discussion of the following sexually transmitted infections.

Chlamydia Chlamydia is the most common sexually transmitted infection in the United States. It is caused by the bacterium Chlamydia trachomatis, which is transmitted most commonly by any type of sexual activity in which body parts come into contact with each other. The disease can also be transmitted from a woman to a newborn baby during childbirth. The disease occurs most commonly among women, causing abnormal vaginal discharge, discomfort during urination, and some itchiness.

Men who have chlamydia may experience an unusual discharge from the penis and some pain and burning during urination. Perhaps the most important point about chlamydia, however, is that no symptoms may appear, and a person may be unaware that he or she has the infection. This fact is troublesome because in women the infection may spread from its initial site in the vagina into the urethra and cervix, where it can cause long-term reproductive problems, such as sterility. The most serious consequence of untreated chlamydial infection is pelvic inflammatory disease (PID), which can cause permanent damage to the fallopian tubes and other parts of the reproductive system. Experts estimate that 40 percent of all untreated chlamydial infections eventually result in a PID infection. The most serious health consequence of PID is an ectopic pregnancy (a pregnancy that occurs outside the uterus), which can result in death.

As with many STIs, the more serious consequences of chlamydia can be avoided by early detection and treatment. The Chlamydia trachomatis bacterium is easily killed with antibiotics, azithromycin or doxycycline being the drugs of choice. The best way to avoid a chlamydial infection is abstinence, not having sexual contact with another person, but that option is difficult or impossible for most people. Alternatively, one should be open with a sexual partner about her or his health status in order to avoid contact with someone who is or may be infected. The CDC also recommends annual tests for chlamydia for all sexually active women under the age of 25 and for older women who have risk factors for the disease, such as a number of sexual partners or many new partners.

Syphilis Historically, the most feared of all STIs, syphilis, has gradually come under control in the United States and most other parts of the world. In the United States, the number of syphilis cases has fallen from more than 485,000 in 1941 to less than 32,000 in 2000. It has since increased moderately to just over 40,000 in 2007 (Division of STD Prevention, 2008).

Syphilis is caused by the microorganism Treponema pallidum, belonging to the Spirochaetaceae family, which gets its name from the spiral-shaped appearance of its members. The microorganism survives reasonably well in the warm, moist environment of the mucous membranes that line the mouth, vagina, rectum, and other parts of the human body, but it dies quickly in almost any other environment. It is transmitted from one person to another during any act in which two individuals come into close contact, such as during oral, anal, or vaginal sexual contact. Because the organism is fragile, however, contact between an infected and uninfected person does not guarantee that the second individual will develop the disease.

If transmission does occur, symptoms do not appear until the organism has become established and has started to multiply. This period of incubation may range anywhere from 9 to 90 days, with an average of about three weeks, during which time a person is asymptomatic (does not shown signs of infection). At this point, an ugly sore, or chancre, may appear at the site of contact. The chancre is a symptom of the primary stage of syphilis. The chancre may develop on the penis, vagina, rectum, or mouth and, in some cases, may appear to be no more than a simple pimple that is easy to ignore. In other cases, it is larger and may break open, forming an ugly, hard-to-ignore open sore. In any case, if left untreated, the chancre or sore heals within two to four weeks. An individual may easily conclude that the disease has disappeared and requires no further attention.

Such is not the case, however, as the spirochetes that caused the disease remain in the body, growing and multiplying within the bloodstream. At some point—at any time between one and six months, with an average of six to eight weeks—a new set of symptoms will appear. These symptoms include a skin rash that covers all or part of the body, most characteristically on the palms of the hands or soles of the feet, where rashes normally do not occur. In about a quarter of all cases, an individual will also experience flu-like symptoms, including headache, sore throat, runny nose, nausea, and constipation. Other symptoms include fever and weight loss and, in some cases, loss of hair. A person is most contagious during this stage of the disease.

If untreated, these symptoms may also disappear, again prompting a person to conclude that the disease has disappeared. Again, this conclusion is erroneous because the spirochete remains in the body, although it has now stopped growing and multiplying. No further symptoms may appear for a very long time—known as the latent period—before reappearing months or years after the initial infection. At that point, the most serious stage of syphilis—known as late or tertiary syphilis—develops. This stage of the disease is characterized by a number of very serious disorders affecting the muscular, cardiovascular, and nervous systems that disable and damage a person's body. The disease may eventually end in death.

Shortly after the first cases of syphilis had been reported on the Italian peninsula in about 1495, a method for treating the disease had been developed—the use of mercury salts, which had previously been used to treat leprosy and other diseases of the skin. In fact, for more than 500 years, mercury compounds remained the drugs of choice for dealing with the disease, in spite of the fact that such compounds are themselves poisonous. Thus, in many cases, the cure was worse than the disease, prompting the famous saying, “Spend one night with Venus [the goddess of love]; spend the rest of your life with Mercury” (Candida Martinelli's Italophile Site, 2009). That situation finally changed in 1910, when German bacteriologist Paul Ehrlich (1854–1915) discovered a chemical called arsphenamine that was effective in killing the syphilis spirochete. Arsphenamine was marketed under the name of Salvarsan, or 606, the latter name reflecting the fact that it was the 606th drug that Ehrlich had tried in his effort to find a treatment for syphilis. Today, syphilis is easily treated in its early stages. A single dose of penicillin given during the primary stage will kill the spirochetes that cause the disease. For individuals who are in more advanced stages of the disease, a series of inoculations are necessary, and for anyone allergic to penicillin, alternative antibiotics are available. Thus, the disease that once was the scourge of most of the world can be cured more easily than the common cold.

Gonorrhea Gonorrhea is caused by the bacterium Neisseria gonorrhoeae, which like the causative agent of all STIs, grows in any moist, warm region of the body, ranging from the reproductive tract to the anus to the mouth and eyes. Women are often asymptomatic for gonorrhea, or symptoms may be so mild as to be mistaken for a simple bladder or vaginal infection. Men may also be asymptomatic, although they more commonly experience a burning sensation or pain during urination and/or a discharge from the penis. These symptoms appear anywhere from 1 to 30 days after exposure, with an average of 3 to 5 days. As with syphilis, untreated cases of gonorrhea eventually go into remission and symptoms disappear. But also as with syphilis, disease organisms have not disappeared from the body and may cause more serious problems at a later date. For men, these problems may include urethritis, prostatitis, and epididymitis, which can result in sterility. For women, the most serious complication from untreated gonorrheal infection is pelvic inflammatory disease (PID), which can range from mild to severe. About a million American women develop PID each year, with gonorrheal infections being an important cause. In the most serious cases, PID can be very painful, causing damage to the fallopian tubes and increasing the chance of an ectopic pregnancy.

Although the Neisseria gonorrhoeae bacterium is killed by a number of antibiotics, treatment of the disease has become more difficult in recent years because of the evolution of drug-resistant strains of the microorganism. In 2007, the CDC issued new recommendations for the treatment of these drug-resistant forms of the disease which make use of the antibiotics ceftriaxone, cefixime, or spectinomycin (Centers for Disease Control and Prevention, 2008b).

Hepatitis Hepatitis is an inflammation of tissues in the liver. The disease can be caused by a number of factors, including alcohol abuse. Hepatitis can be either acute, in which case the disease lasts less than six months, or chronic, in which case it continues for an extended period of time. Most cases of acute hepatitis are caused by a group of viruses designated as hepatitis virus A, hepatitis virus B, hepatitis virus C, hepatitis virus D, and hepatitis virus E. Other possible hepatitis viruses have been hypothesized but not yet confirmed. The diseases caused by these viruses have the same names as the viruses themselves: hepatitis A, hepatitis B, hepatitis C (originally called non-A, non-B), hepatitis D, and hepatitis E. The first two of these forms are the most common sexually transmitted forms of hepatitis.

Hepatitis A was formerly called infectious hepatitis. It is transmitted through contaminated food or water and by means of oral–anal sex. Symptoms of the disease normally appear about two to six weeks after exposure and mimic flu symptoms: fever, nausea, diarrhea, abdominal pain, fatigue, and loss of appetite. One of the clearest symptoms, as it is for all forms of hepatitis, is jaundice, a yellowing of the skin and the whites of the eyes. The disease usually runs its course in about two to six months, after which most people recover completely.

The disease does not recur because the immune system develops antibodies to the virus, and long-term serious effects are rare and generally due to other infections that may be present at the same time. No treatment is available for a hepatitis A infection, although a vaccine is available.

Hepatitis B was formerly called serum hepatitis because it can be transmitted through contaminated blood and blood products. It is one of the most common diseases in the world, with an estimated two billion individuals having been exposed to the hepatitis B virus. The most important means of transmission are blood transfusions that involve contaminated blood, unprotected sexual activities, sharing of contaminated needles, and transmission from a woman to her child during childbirth.

The symptoms associated with hepatitis B are similar to those for hepatitis A but include the appearance of clay-colored bowel movements, a very distinctive symptom of the infection. Symptoms may appear anywhere from six weeks to six months but appear most commonly about 90 days after exposure. In the vast majority of cases, symptoms clear (disappear) after a few weeks or months, and reoccurrence of the disease is unlikely. In a small number of cases, the disease becomes chronic, with the virus remaining in a person's bloodstream for many years.

In the most serious cases, the infection may eventually lead to cirrhosis of the liver (in which normal liver tissue is replaced by scar tissue), liver cancer, and even death. A vaccine for hepatitis B is available and is recommended for travelers who plan to visit areas in which the risk for infection is high and for other individuals at risk for infection in their daily lives, including those who are sexually active with a number of different partners.

Herpes The term “herpes” refers to a large number of diseases in humans and other animals caused by one of more than a dozen different viruses. Eight of those diseases affecting humans are caused by viruses classified as human herpesvirus 1 through 8, which are responsible for diseases such as chicken pox and shingles (human herpesvirus 4), infectious mononucleosis (human herpesvirus 5), and Kaposi's sarcoma (human herpesvirus 8). The two sexually transmitted forms of the disease are caused by human herpesvirus 1 and 2, better known as herpes simplex virus type 1 and type 2 (HSV-1 and HSV-2). HSV-1 and HSV-2 are very similar to each other, sharing about 50 percent of their DNA.

The most important difference between the two types is their preferred sites in the body. HSV-1 most commonly resides in nerve cells near the ear, while HSV-2 tends to become established in nerve tissue at the base of the spine. When HSV-1 becomes active, it most commonly causes the painful but relatively harmless condition known as cold sores or fever blisters. When HSV-2 becomes active, it is responsible for the development of the condition known as genital herpes, a painful infection of the genital area. Either form of the virus can cause an infection in either part of the body, although the distribution described here tends to be most common.

As with all STIs, herpes infections are spread by intimate contact between an infected person and an uninfected person. The first signs of the disease include blister-like sores that may be very painful and may be accompanied by fever and flu-like symptoms. In many cases, symptoms do not appear, and a person may not be aware that she or he has been infected with the virus. According to some estimates, more than one in five American adults have been infected with HSV-2 at some time in their lives, and most of them are not aware of it (Herpes.com, 2009).

The incubation period for the disease is about two weeks, and any sores that appear tend to disappear two to four weeks later. As with other STIs, the disappearance of symptoms is not an indication that the disease has been cured, however. Instead, the viruses responsible for the disease remain embedded in nerve tissue and may become activated again at a future date.

The number and severity of additional outbreaks vary significantly from person to person and appear to be dependent on three major factors: (1) the severity of the first outbreak (that is, the ability of a person's immune system to combat the first appearance of the virus); (2) the length of time a person has been infected (the number and severity of infections tend to decrease over time); and (3) the variety of virus causing the infection (HSV-1-caused genital herpes tends to be less severe than HSV-2-caused genital herpes).

Genital herpes tends to receive bad press from the general public, largely because people are embarrassed to have sexual partners or others find out about their condition. From a medical standpoint, however, the disease is usually no more serious (although just as uncomfortable and inconvenient) as a cold sore (Herpes.com, 2009). Somewhat uncommonly, genital herpes may progress to more serious conditions and, perhaps, may be associated with increased risk for other viral infections, especially HIV/AIDS.

The most serious consequence of genital herpes is potential infection of a newborn child during birth to a woman with the infection, a condition that is potentially fatal for the child. There is currently no cure for genital herpes, although medications are available to relieve its symptoms. Three commonly recommended drugs are the antivirals famciclovir, acyclovir, and valacyclovir.

HIV/AIDS The acronym HIV stands for human immunodeficiency virus, the agent responsible for acquired immune deficiency syndrome (AIDS). The first cases of HIV/AIDS were seen in the United States in the early 1980s. HIV spread rapidly through the gay community, among intravenous drug users and Haitians, among hemophiliacs, and finally to the heterosexual community, both in the United States and throughout the world. Today the disease is regarded as a worldwide pandemic, meaning an epidemic that has spread over a wide geographical area.

In 2008, the CDC estimated that there were 1,056,400–1,156,400 people in the United States living with AIDS, of whom 21 percent were undiagnosed. An additional 56,300 new cases of the disease were reported in 2006, the last year for which data are available. The CDC also estimated that 583,298 people had died of AIDS since it was first reported in the 1980s, with 14,561 of those deaths having occurred in 2006 (CDC, August 2008; Department of Health and Human Services, 2008).

The term “HIV/AIDS” is often used to describe an infection that has a very long incubation period. A person who has become infected may not show symptoms of the disease for many months or years. The average time between infection and so-called full-blown AIDS has been estimated at about 10 years. During this period, an individual is usually not aware that he or she has been infected. Only a blood test can detect the presence of the AIDS virus, and that test may not show results for at least six months after infection.

During the incubation period, the AIDS virus slowly attacks and disables the immune system, exposing an infected individual to ever greater risk from a number of diseases against which the body is usually able to protect itself. HIV/AIDS is, thus, a progressive disease in which a person's health gradually worsens. The CDC now defines the transition of an HIV infection to full-blown AIDS as the point at which a person has a CD4 T-cell count of less than 200 or has had one or more opportunistic infections. CD4 cells are a critical component of the immune system. When they decrease sufficiently in number, the body is no longer able to combat diseases effectively.

The term “opportunistic infection” refers to a number of conditions that are usually relatively harmless because the immune system is able to combat them effectively. Some typical opportunistic infections are a form of pneumonia called Pneumocystis jirovecii (formerly Pneumocystis carinii); a rare type of cancer, Kaposi's sarcoma; a type of streptococcus caused by the bacterium Streptococcus pyogenes; and a yeast infection caused by the fungus Candida albicans.

For the first decade of the HIV/AIDS epidemic, no treatment was available for the disease and death rates were very high, generally over 95 percent. However, a number of medications have been developed for treating the infection. The most effective therapy involves the use of a combination of at least three drugs to destroy or deactivate the virus. The availability of this cocktail has dramatically reduced the death rate from HIV/AIDS. Efforts have been made to develop a vaccine against the virus, but without success thus far. One problem is that the virus tends to evolve rapidly so that a vaccine developed against one strain of the virus may not be effective for very long. By far the most important approach to dealing with the HIV/AIDS epidemic is education. The more individuals know about the disease and the better they understand the value of and methods for practicing safer sex, the better their chances of avoiding becoming infected with HIV. The term “safe sex” refers to all those practices that one can employ during sexual acts that are likely to reduce the risk of contracting HIV/AIDS or, for that matter, any other sexual infection.

David E. Newton
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SKIN CANCER. See CANCER

SLEEP

A good night's sleep is not a luxury, it's a necessity for good health. When we sleep our bodies are busy doing a myriad of activities, including committing new information to memory and repairing cell damage. While more research is needed to explore the links between sleep loss and health, scientists are certain that sleep is too important to shortchange. In fact, chronic sleep problems are considered a public health problem in the United States according to the Centers for Disease Control and Prevention (CDC), whose latest statistics show 50 to 70 million Americans have chronic sleep and wakefulness disorders (CDC, 2009).

Sleep is defined as a series of complex, natural, physiological rhythms. The National Sleep Foundation (NSF) estimates that we spend one-third of our lives sleeping (NSF, 2004). We achieve sleep based on our need for sleep and the time of night when we get sleepy. Is sleep determined only by physiological events? No, behaviors also influence sleep patterns. Depending on what these behaviors are, they can actually interfere with or promote sleep.

We have allowed a flurry of responsibilities and obligations to impede our sleep. From a physiological perspective, it does not take much to induce sleep, yet we thwart our sleep by our voluntary activities and behaviors (e.g., venti-sized coffees that are consumed at varying times during the day and evening, Internet surfing, socializing); these behaviors accentuate the extended wakefulness (Sexton-Radek, 2004). Additionally, our student population tends to condense class schedules to accommodate full-time work schedules in conjunction with a busy social calendar. Teens and children have also extended the wake day to include homework, athletics, and Internet use. Taken together, record numbers of children, teens, young adults, adults, and the elderly are living each day in a sleep-deprived state.

Why is sleep deprivation such a big concern? Results of a Gallup poll reported that 56 percent of the adult population reported daytime drowsiness as a problem. In that grouping, 31 percent stated that they had fallen asleep at the wheel at least once in their lifetime. Sleep deprivation is a very serious threat to safety and overall emotional and physical well-being. This accumulation of sleep loss does not dissipate; it does, however, reduce our capacity to function (Coren, 1996; Engle-Friedman et al., 2003).

What effects does shortened sleep have on health or wellness? The most likely outcome is excessive daytime sleepiness resulting in personality changes (e.g., irritability), memory and concentration difficulties, safety concerns (employment and automobile accidents), and an overall decrement in quality of life.

Other potential health problems linked to lack of sleep include weight gain and obesity, as chronic sleep deprivation may affect how our bodies process and store carbohydrates. Serious sleep disorders have been linked to hypertension, increased stress hormone levels, and irregular heartbeat. Research has shown that sleep deprivation also alters immune function, and lack of sleep may decrease an individual's ability to learn or memorize new information.

The first step in solving sleep problems is to identify and determine signs of poor sleep. In addition to sleepiness, the quality and quantity of sleep must also be addressed. Ratings of poor, good, or excellent or light, fair, or deep are some ways to describe how quality and quantity of sleep may be classified.

If your sleep is disturbed, you are more likely to rate the quality of your sleep as poor. If you are sleeping less than your ideal number of hours, you are most likely going to rate your quantity of sleep as poor. If you do not know the number of hours your body requires for restorative sleep, there is an easy way to figure it out. Think back to the last time you took a vacation. Ignore the first few nights of sleep (it is generally catch-up sleep). What was the length of your sleep? Generally, this question is a good heuristic to follow to determine your personal sleep need. If you experience less than good or fair sleep on a consistent basis, you most likely will experience excessive daytime sleepiness.

Understanding Sleep Approximately 55 years ago, sleep was thought of as a “dormant state of passive activity or no consequence” (Sexton-Radek, 2004). This period of “no consequence” was hypothesized to serve as a much-needed downshifting in physiological activity from the day's events. We know much more today, however, especially with the burgeoning field of sleep medicine focusing on the diagnosis, assessment, and treatment of sleep disorders. Sleep is considered now to be an active state of being; the mind is a 24-hour mind, and it does stop working—a surprising fact of which we often are not aware. We spend roughly one-third of our lives sleeping in this active state. Although the specific function of sleep still eludes researchers, many substantiated theories now point to the necessity of good-quality sleep to our existence and overall well-being.

Different brain-cell chemicals and neurotransmitters regulate our sleep–wake states by acting on a variety of cells in the brain. Sleep–wake functioning is analogous to a light switch with on and off features. A type of switch setting systematically turns on sleep, including turning on different types of sleep (e.g., Stages 1–4 and dream sleep), and systematically turns off each sleep stage correspondingly.

This switch setting easily explains how our sleep progresses from light sleep to deep sleep and then transcends to dream, or rapid eye movement (REM), sleep. The neurochemical signaling begins when we fall asleep. An exact sleep chemical is still considered to be controversial, yet a number of studies suggest adenosine (a nucleoside) binds to cells and causes a cascade of events that promotes drowsiness (Chokroverty, 1999).

Adenosine levels in the blood increase during waking hours and have a cumulative effect throughout the day, causing drowsiness. During sleep, adenosine levels decline (unbind to cells), promoting wakefulness toward the end of the nocturnal period (Johns, 1991). The cycle begins again once we are awake. It is not surprising that stimulants such as caffeine cause wakefulness, because caffeine competes for the same receptors to which adenosine binds. If more receptors have caffeine bound to them, sleepiness is less likely to happen.

Sleep Stages Sleep architecture refers to the various stages in the sleep–wake cycle, typically defined by a brainwave recording. In healthy individuals without sleep problems, these stages occur in a regular pattern throughout a 24-hour period. There are two types of sleep: dream or rapid eye movement (REM) sleep, which occurs every 1.5 hours throughout the sleep interval, or 18 percent to 25 percent of the sleep period (Graci, 2005; Graci & Sexton-Radek, 2005). REM periods vary from a number of minutes to an hour or more. REM sleep has a characteristic physiological pattern distinguished by the lateral saccadic (left to right) rhythm of the eyes, absence of muscle movement (atonia), and heightened cardiovascular arousal. Studies of the REM period by self-report have revealed that the changing themes from everyday events to surreal wish fantasies occur toward the end of the sleep period.

In contrast, non-REM (NREM) sleep occupies a greater portion of the sleep period. NREM is further subdivided into Stages 1, 2, 3, and 4, with corresponding physiological activity to each. Stage 1 is considered light sleep and is estimated to be approximately 5 percent of the sleep period. Stage 2 sleep is about 60 percent of the sleep interval and is formally considered to be sleep. Stages 3 and 4 sleep are often collapsed together and are classified as deep sleep, a physiological event characterized by slow brain wave patterns and increased immune system activity. Non-REM makes up approximately 10 percent to 15 percent of the sleep period.

A night of sleep is characterized as a predicted pattern beginning with the initiation of sleep onset (Stage 1) and progression to Stages 2, 3, and 4. Within 90 minutes after sleep onset, the first REM episode (generally four to five REM episodes per night) occurs. Following this sleep period, the cycle repeats itself, with at least four cycles of sleep per night. An excess or deficit in the amount of a type of sleep (e.g., no REM), a misordering of the timing of sleep (e.g., sleep begins with REM), or an intrusion into sleep represent conditions for further study to determine if a sleep disorder exists.

Function of Sleep Sleep is needed for survival (Coren, 1996). In animal studies, sleep-deprived rats subjected to extended periods of sleep loss developed disease and illness, with some resulting in death (Chokroverty, 1999). What does sleep loss do to our bodies? Our immune system becomes less efficient and productive with reduced sleep (Chokroverty, 1999; Horne, 1988). Our ability to fight off infection under increased stress levels can become compromised.

For instance, increased reports of cold- and flu-like symptoms are reported at college health clinics in response to surveys about high stress-response levels (commonly presented as sleep loss) (Engle-Friedman et al., 2003). It is during deep (Stage 4) sleep when our immune system regenerates. Stage 4 sleep is also the time when growth hormone (the hormone responsible for growth and metabolism) is released, thus implicating the importance of a good night's sleep for children.

The biological systems of our body follow a natural rhythm of activity and rest (Monk, 1991). Many of these rhythms (cycles) are activated during the stages of sleep, usually deep sleep (Stages 3 and 4) or dream (REM) sleep. Overall, all cycles follow an approximate 24-hour schedule; hence the term “circadian” (i.e., “about a day”) is used. When an individual's 24-hour schedule becomes skewed or altered due to work, travel, or personal habits, the timing of the sleep in terms of bedtime and wake time is offset. For instance, when traveling across time zones, we will experience a change in our sleep schedule (Notti, 1990).

This change may present as either a delay (sleep occurs at a later time) or advancement (sleep occurs at an earlier time) in our sleep time. Last, our natural drive for sleep is strongest during the day (A.M.) and nighttime (P.M.) between the hours of 1:00 and 4:00. This feeling of sleepiness that occurs during the hours between 1:00 P.M. and 4:00 P.M. is often misinterpreted as sleepiness resulting from having lunch.

Taken together, problem sleepiness occurs if we alter our schedule of activity and sleep at a time when the drive for sleepiness is the strongest. Treatment efforts address this change or desynchronization of our normal wake–sleep rhythms by scheduling naps, implementing light physical activity to the schedule and utilizing light therapy at varying times during the day to promote either sleepiness or wakefulness.

We are generally aware of our level and ratings of sleepiness. We are all familiar with stories of businesspeople traveling and staying up late to prepare for a big presentation. Or there is the scenario of young adults and teens altering their sleep schedules with in-house socializing (e.g., instant messaging) by staying up into the late hours of the night. Additional examples include patients who are recovering from medical procedures who may easily awaken from experiencing pain or restlessly shifting positions while dipping in and out of sleep during the night. In each of these scenarios, poor sleep is experienced, and if these sleep patterns remain unabated, the individual is at risk for mood alterations and performance and health consequences.

A mounting sleep debt—regardless of the process that triggered it—has the same result: decreased performance efficiency, mood instability, and poor health and disease and disorder formation (Monk, 1991). Our defensive response to the challenges we face with poor sleep is weakened and remains that way. Poor sleep, especially when continuously experienced, lowers the immune system response. Couple poor sleep with exposure to environmental toxins, disease and infection exposure, and/or mental or physical stress and we may see how the immune system can significantly be lowered.

Treatments for Sleep Disturbances The treatments for sleep disturbances have been the focus of outstanding research investigations. Complex and rigorous scientific studies have yielded robust treatment outcomes. The rationale for utilizing various treatment interventions is based on the level of distress and behavioral discomfort experienced by patients (Nelson, 2006).

Sources of sleep disturbance in individuals are many, varied, and complex (Sexton-Radek, 1998). It is helpful to think of these sources in terms of predisposing, precipitating, and perpetuating factors (Dement & Vaughn, 1999; Nelson, 2006; Sexton-Radek, 1998). The condition of chronic insomnia is conceptualized as starting from what are termed “predisposing” factors (Nelson, 2006; Sexton-Radek, 1998). These factors are events or actions that significantly disturb one's sleep, such as anxious or tense feelings, and are sufficient factors leading to sleep disturbance (i.e., not being able to fall asleep and/or stay asleep).

Precipitating factors are viewed as disturbing events that interrupt and worsen sleep. Examples of precipitating factors include experiencing a medical illness that causes extended wakefulness or being subjected to continued environmental disturbance such as loud music from a neighbor's apartment. Individuals then engage in behaviors to “fix” their sleep. These behaviors actually perpetuate the sleep disturbance instead of fixing sleep. For instance, individuals may decide to stay up really late by watching television to increase sleepiness. In this example, staying up late does not enhance sleep initiation, it succeeds only in making the individual more aroused instead of achieving a state of relaxation.

Two empirically validated sleep treatments are stimulus control and sleep restriction therapies. These approaches are quite effective with insomnia diagnoses and may even be applied to complaints of poor sleep that do not meet insomnia criteria. Occasional insomnia is common, and many factors may precipitate the sleep disturbance. Researchers have hypothesized an interrelationship between anxiety, depression, and insomnia (Sexton-Radek, 1998).

Sleep Restriction Therapy Individuals undergoing sleep restriction therapy will be asked to go on a so-called sleep diet. This type of intervention is formally called sleep restriction and represents one of the most effective means to regulate sleep. By keeping track of sleep with a sleep log, individuals will be able to convey to a sleep specialist the times during the day that they are sleeping.

The logic behind the use of sleep restriction has been demonstrated in many research studies of sleep quality. Consolidating sleep to the actual time when one is sleeping (on a regular basis) provides the necessary cues to the brain that it is time to sleep (Dement & Vaughn, 1999; Johnson et al., 1992).

A person may be able to fall asleep but then wake up and be unable to return to sleep until the body is ready for sleep. It is common for individuals to lie awake in bed and focus on not sleeping, worrying about how this lack of sleep is going to affect them during the day.

Sleep restriction generally involves creating a mild state of sleep deprivation with the goal of increasing sleep pressure so that patients are able to consolidate their sleep. The overarching goal is to have the patient sleep continuously throughout the night. A general heuristic is that if you complain of difficulty falling asleep and report lying awake in bed for more than 30 minutes, your sleep specialist may restrict your bedtime to the actual time (on a consistent basis) that you report falling asleep. For instance, if a patient reports going to bed at 10:00 p.m. but does not fall asleep until midnight, it is appropriate to suggest going to bed at midnight.

Stimulus Control Therapy Wakefulness after sleep onset arising from an environmental trigger or behavioral factors has been studied extensively (Johnson et al., 1992). It seems that the longer an individual lies in bed ruminating or worrying about not sleeping can be the stimulus that produces the arousal or anxiety that is associated with either walking into your bedroom or getting into bed at night. Once the bedroom is associated with anxious feelings or sensation, the bed is no longer considered a safe haven. The wakefulness associated with worrying about not sleeping is sufficiently potent to cause not sleeping to be habit forming.

Stimulus control therapy is the treatment that involves breaking up these false bedroom associations or the conditioned arousal that we have taught ourselves to experience when we get into bed. If we learn to dread sleep, we can unlearn it through stimulus control treatment. The primary objective of stimulus control therapy is to train the patient, through a learning paradigm, to associate the bed with sleeping and sleeping with the bed. In addition, the patient learns to set their sleep–wake cycle. To achieve these goals, the following behaviors are suggested:

 

•  Go to bed only when sleepy.

•  Pursue only sleep in bed. No other activity except sexual activity is permitted; in other words, reading, eating, watching television, or completing homework is to be done not in bed but in another area of the home.

•  Get out of bed if sleep does not come within 15 or 20 minutes of retiring at night, and engage in relaxing behavior, returning to bed only when sleepy (this may be repeated as often as needed throughout the night).

•  Wake at the same time every day, regardless of the amount of sleep achieved during the night.

•  Avoid daytime naps.

Essentially, the intervention entails having an individual get out of bed and go into another room if he is unable to sleep within 15 minutes and engaging in a boring, nonmentally stimulating activity. The key is that the activity has to be boring and nonmentally stimulating. The selection of a boring task is designed to neutralize one's dreadful thinking and, in effect, to promote relaxation that can elicit sleep. The boring task activity is done outside of the bedroom so as to break the link of the bedroom and sleeplessness. In numerous studies of this intervention, it has been consistently found to be one of the most effective (Johnson et al., 1992). Some individuals may have to repeat the procedure more than once a night in order to reduce or eliminate bodily tension and replace it with one of relaxation experienced from performing a boring task in the middle of the night.

Kathy Sexton-Radek and Gina Graci
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SMOKING

In the United States, an estimated 24 million men and 21 million women are smokers (American Heart Association, 2011). Today, almost everyone knows that smoking causes cancer, emphysema, and heart disease. The habit costs smokers thousands of dollars year. So why are people still lighting up? The answer can be found in the substances people are smoking and in one word: addiction. This article will examine smoking in regard to tobacco, cannabis, and crack cocaine.

Smoking Tobacco Tobacco is a plant that belongs to the same family that includes tomatoes, belladonna, and petunias, and most of the tobacco available on the commercial market today comes from a mild, broad-leafed variety of the plant called Nicotiana tabacum. While the leaves of tobacco can be crushed and snorted, sucked, or chewed, most of the tobacco used in the United States is smoked and inhaled into the lungs, either through cigars or cigarettes.

Though smoking is the most prevalent form of tobacco use, smokeless tobacco remains popular as well, particularly in the form of moist snuff, powder snuff, and loose-leaf tobacco, which can be consumed in a variety of ways. Though one of the most addictive substances known to man (it is harder to quit smoking than it is to stop using opiates or alcohol), the physical and mental effects of nicotine are less intense than the sensations caused by other drugs. When chewed or sucked, it takes about five to eight minutes for the effects of nicotine to reach the brain, while smoking and inhaling the drug gets it to the brain much faster, usually between five and eight seconds.

The average cigarette contains about 10 milligrams of nicotine, though only one to three milligrams of that nicotine are delivered to the lungs when smoked; chewing tobacco delivers more nicotine to the body (4.5 milligrams per chew), while a pinch of snuff delivers 3.6 milligrams. This makes the effects of smokeless tobacco slightly more intense than those of cigarettes. Nicotine acts as a stimulant by disrupting the natural balance between several neurotransmitters—endorphins, epinephrine, acetylcholine, and dopamine. By affecting acetylcholine, it increases the heart rate, blood pressure, memory, learning, mental activity, and aggression.

The epinephrine that nicotine causes to be released creates a surge of energy, leading to a rise in glucose levels in the blood as well as a higher heart rate, increased blood pressure, and more rapid respiration. In addition to these physiological effects, the drug also suppresses appetite and increases the body's metabolism, and the average regular smoker weighs between six and nine pounds less than nonsmokers. The drug also enhances the body's release of dopamine, a neurotransmitter that makes users feel satisfied and calm. Thus, while it creates a feeling of calm and satisfaction on the one hand, nicotine is also a very strong stimulant on the other. The stimulant effects of nicotine, particularly the release of dopamine, are usually short-lived, lasting only a few minutes. To maintain the sense of satisfaction triggered by dopamine, people who use tobacco naturally want to take additional doses of the drug. This is a major reason that the drug is highly addictive.

[image: images]

New government warning labels on cigarette packages are designed to send a stark health message.

(Food and Drug Administration)

On average, a heavy tobacco smoker will consume between 30 and 40 cigarettes a day, which translates to over 10,000 cigarettes per year. Even knowledge of the potentially harmful effects of smoking is not enough to get many smokers to quit, as 80 percent of them know their habit can cause cancer but nonetheless continue to smoke.

Appearing on an almost annual basis after the inaugural report in 1964, the Surgeon General's reports on tobacco have scientifically established the many health hazards of smoking. The first Surgeon General's report on tobacco, which appeared when almost half of American adults smoked, was a groundbreaking document that culled years of research and concluded, among other things, that smoking was a cause of lung and laryngeal cancer. Similarly repercussive was the 1988 report on nicotine addiction, which concluded that cigarettes were addicting, nicotine was the drug that causes addiction, and the pharmacologic and behavioral processes at work in nicotine addiction were similar to those determining addiction to drugs like heroin or cocaine.

The first Surgeon General's report on smoking was born out of a committee that started to come together in 1962. In that year, President Kennedy's Surgeon General, Luther Terry, announced that he would be forming a committee to investigate the impact of smoking upon health, and the group he judiciously convened consisted of five smokers and five nonsmokers. The committee was not opposed by the tobacco industry's pseudoscientific institution, the Tobacco Industry Research Committee (TIRC), thereby making it all the more difficult for the conclusions the committee eventually reached to be called into question by big tobacco.

The committee's groundbreaking findings, which were based upon a review of more than 7,000 articles about smoking, health, and disease, were published on January 11, 1964, under the title Smoking and Health. Cognizant of the potential impact of the committee's findings, Terry scheduled the news conference surrounding the report's release on a Saturday so as to avert any panic that might arise on Wall Street. Similarly, Terry made sure that information as potent as that contained in the report made its way into the hands of as few people as possible before the news conference. As such, the White House received a copy of Smoking and Health only two hours before its official release.

The historic report constituted both the most authoritative and direst assessment of the health effects of tobacco use up that point. It concluded that cigarette smoking was a cause of both lung and laryngeal cancer in men; in the case of women, cigarette smoking was described as a probable cause. Chronic bronchitis and emphysema were found to be far more common in smokers than nonsmokers, and the report also determined that the rates of coronary artery disease were 70 percent higher among smokers. Additionally alarming to a nation of some 70 million regular smokers was the report's conclusion that the fatality rate from lung cancer was 1,000 percent higher among smoking men than nonsmoking men. In response to these findings, the committee stated that smoking represented a health hazard of such a degree as to warrant appropriate remedial action, though they left such an action undefined.

These conclusions represented a tremendous blow to the tobacco industry, which had successfully weathered the first wave of reports linking cigarette smoking to cancer and other diseases in the early 1950s by hiring the public relations firm, Hill & Knowlton, which helped form the TIRC and which was behind the publication, in hundreds of newspapers across the country in 1954, of “A Frank Statement to Cigarette Smokers.” That letter-form advertisement had alleviated growing concern over the health effects of smoking by claiming that there was no proof that cigarette smoke was a cause of lung cancer, but Smoking and Health made such a stance no longer scientifically tenable. The TIRC tried to regain some of the legitimacy it lost in the wake of the report by changing its name to the Council for Tobacco Research, but the superficiality of this move highlighted that the tobacco industry could have no significant answer to Smoking and Health.

American smokers, too, were hit hard by the committee's conclusions, and in January and February of 1964 many smokers tried to quit in what was called “The Great Forswearing.” In March, however, even the knowledge of smoking's dangers was not enough to prevent what soon came to be known as “The Great Relapse.” The continued smoking of cigarettes surprised Terry, who believed that Smoking and Health would be enough to convince Americans to quit an extremely hazardous practice, and he suggested that the addictiveness of cigarettes was stronger than had been indicated the conclusions of the first Surgeon General's report on smoking.

The Surgeon General in the 1980s, C. Everett Koop, had no such reservations, and the report he released in May 1988 was based upon a significant amount of new research. The Health Consequences of Smoking—Nicotine Addiction: A Report of the Surgeon General concluded that cigarettes were addicting and that nicotine was the drug causing addiction. It additionally determined that the pharmacologic and behavioral processes at work in nicotine addiction were similar to those determining addiction to drugs like heroin or cocaine. Koop even explicitly explained that his document overturned the 1964 report's conclusion that cigarette smoking was habituating instead of addicting.

Koop's report was yet another blow to the tobacco industry, which by then had been denying the addictiveness of cigarettes in important lawsuits such as Cipollone v. Liggett Group Inc. et al. Internal industry documents, however, revealed big tobacco's longstanding knowledge of nicotine's addictiveness, and whistleblower Jeffrey Wigand provided further confirmation of this. Food and Drug Administration (FDA) head David Kessler would later utilize the conclusions reached by Surgeon General's reports like those from 1964 and 1988 when he declared, in 1996, that cigarettes were essentially nicotine-delivery devices and should thus be brought under the regulatory authority of the FDA.

Smoking Cannabis Human beings have been using the leaves of the hemp plant (also known as cannabis or marijuana), which probably originated in China or Central Asia, for a variety of purposes for at least 10,000 years. There are many uses for the plant, as its fibers can be used to produce rope and cloth, its seeds are edible, it contains an oil that can be used as a fuel, and it also contains active ingredients that have been used as medicines throughout history. Even today, some recommend using marijuana to alleviate pain, and as a medicine for the treatment of certain forms of glaucoma and muscular sclerosis.

The drug is usually smoked, though it can be eaten if added to food. Most users, however, prefer to smoke cannabis since it takes longer to feel the psychoactive effects of the drug if it is eaten, and consuming the drug orally increases the likelihood that the drug will have unpleasant effects.

Of the 420 chemicals in the cannabis plant, over 60 of them, called cannabinoids, are believed to have some psychoactive properties. The main psychoactive ingredient in cannabis is the chemical delta-9-tetrahydrocannabinol (THC), which makes up somewhere between 1 percent and 3 percent of the cannabis leaf as it grows in nature. Illegal growers, however, have adopted new techniques for growing the plant to enhance its psychoactive effects, and much of the marijuana available on the black market today has THC concentrations as high as 15 percent.

The main sensations produced by marijuana include euphoria, a slightly altered sense of sight and sound, and a distortion of the sense of time. The main reason marijuana users use the drug is to gain the overall sense of pleasure, calm, and relaxation that it produces, especially in small doses. When used in social settings, the initial feelings brought on by marijuana—euphoria, talkativeness, and sometimes uncontrollable laughter—are similar to the initial effects of alcohol. In doses of about 2.5 milligrams, the changes in perception become more intense, with users experiencing decreases in feelings of tension and depression, a disrupted short-term memory, increased drowsiness, hallucinations, flashbacks, and a sense of being mentally separated from the outside world.

For individuals unaccustomed to these effects, this can lead to anxiety and paranoia, though regular users grow to find the experience a pleasant one. These mental effects are accompanied by physical feelings of relaxation and sedation, the attenuation of physical pain, bloodshot eyes, diminished muscular coordination, increased feelings of hunger and thirst, and nausea. Within an hour of use, the effects of marijuana begin to diminish, and generally dissipate within four to six hours. The high induced by the drug lasts longer when it is eaten than when it is smoked, though it also takes much longer to take effect.

Users develop a tolerance to marijuana relatively quickly, and the drug can remain in the bodies of chronic users for up to three months after they last smoked it. The withdrawal symptoms experienced by marijuana users, however, are relatively mild when compared to most other addictive drugs. Part of the reason withdrawal symptoms from marijuana are minimal is that the THC chemical remains in the brain for a long period after the drug was last used, and it sometimes takes weeks for chronic users to start feeling any unpleasant side effects when they stop taking the drug.

Some people report never feeling any withdrawal symptoms when they stop using it, though studies show that in the long-run, most regular users can experience a variety of symptoms, including anger, irritability, depression, an inability to concentrate, trouble sleeping, and a craving to start using marijuana again. Nonetheless, the side effects of marijuana withdrawal are not nearly as severe as those caused by withdrawal from nicotine, alcohol, opiates, or other commonly abused drugs. Many individuals who first try the drug casually do wind up becoming habitual users, even if they do not suffer from extreme and immediate withdrawal symptoms when they stop.

Most of the negative consequences of chronic cannabis use are physical, with regular users developing respiratory problems largely because the drug is smoked, and some studies have shown that prolonged use can have negative effects on the immune system and cognitive functioning, while impairing short-term memory, attention span, and motivation. Other studies have also found a correlation between cannabis use and the development of psychotic disorders, though scientists have not found any causal link between marijuana and mental illness.

In the United States, cannabis was a common plant (even George Washington grew it on his plantation), though it was cultivated more for use as a fiber than anything else. The practice of using cannabis recreationally probably came over to the United States with slaves, who brought it with them from Africa, and then with migrant laborers who came to the United States from Latin America during World War I.

The association of the drug with minorities who, according to some of the racist beliefs of the time, were amoral and dangerous, spawned opposition to the drug, as did some early 20th-century research that argued it was potentially just as harmful as alcohol and opium. With the passage of the Pure Food and Drug Act of 1906, cannabis became less prevalent in common medical preparations, though it was not subject to the same tight controls as other drugs, such as opiates, under the 1914 Harrison Narcotics Act.

Political pressure to institute federal controls, however, grew in the 1930s, and in 1937 the federal government took action with the passage of the Marihuana Tax Act, which gave the Treasury Department the power to regulate cannabis. But despite these controls, marijuana use exploded in the 1960s when the drug became a favorite of hippies and others in the counterculture. Largely in response to the spread of cannabis use, the federal government passed the Comprehensive Drug Abuse Prevention and Control Act of 1970, which raised the penalties for growing, importing, exporting, and dealing the drug to up to 10 years in prison, while making possession of the drug punishable by up to two years in jail.

In 1972, the National Organization for the Reform of Marijuana Laws (NORML) petitioned the government to reclassify the drug and lighten the restrictions on it. After years of legal wrangling, NORML finally got the DEA to hear its case in 1987, and the judge in the case agreed that the drug should be reclassified so it could be used as a medicine. In spite of the recommendation, the DEA refused to reclassify the drug, and in federal law, it remains a Schedule I drug—the most highly controlled class of drug—to this day.

Beginning in the 1970s, many states took action to either decriminalize possession of marijuana or to allow for it to be used as a medicine, though the legal status of these statutes remains in limbo. While states can pass whatever laws they want concerning marijuana, federal law, which still classifies it as a highly controlled substance, technically trumps state laws when there is a conflict between the two. As a result, the fate of medical marijuana laws and state efforts to decriminalize the drug remains up in the air.

Meanwhile, recreational use remains prevalent in the United States today, with some 14.8 million people in the United States reporting using the drug in the last month in a National Survey on Drug Use and Health that was conducted in 2006. Marijuana use continues to remain common among the young, as over 63.3 percent of the people who tried the drug for the first time were under 18 years. In 2007, 14.2 percent of eighth graders reported trying marijuana at least once, while over 40 percent of high school seniors have used the drug at some point in their lives.

Smoking Crack Cocaine The most typical form of cocaine use in the 1970s and early 1980s was the snorting of cocaine powder, but the mid-1980s saw the emergence of a new form of cocaine use—crack smoking. Far cheaper than cocaine in its powder form, crack found a sizeable market in impoverished, inner-city neighborhoods in the 1980s. Some scholars, however, believe that the “crack epidemic” of the period was more media exaggeration than social reality, resulting from misinformation about crack's addictiveness combined with crack's greater visibility amongst the lowest classes in urban ghettos.

Though controlled by federal drug laws since the early 20th century, cocaine reemerged as a popular drug the 1970s, when its use by celebrities and musicians transformed it into a glamorous substance in many circles. The rise of Latin American drug trafficking organizations also played a significant role in the reemergence of cocaine in American life, as they smuggled it into the United States and distributed it on American streets on a large scale. Nonetheless, cocaine remained relatively expensive, costing between $80 and $100 per gram in the 1970s.

Crack emerged in the mid-1980s as a more potent, low-cost alternative to powder cocaine. Underground chemists in Los Angeles first devised crack in the early 1980s by mixing cocaine with baking soda and boiling down the mixture into a smokable rock form. The new form of cocaine was on the black market by late 1984, and it soon spread throughout lower-class neighborhoods of Los Angeles, Miami, and New York City.

Originally dubbed “cocaine-rock,” the substance soon came to be known as “crack,” getting its name from the cracking or crackling sound that is made when the substance is heated and smoked in glass pipes. Crack was more powerful than powdered cocaine, faster acting (it got users high within seconds), and also significantly cheaper, costing just $5 to $10 per rock. Crack's potency and relative cheapness, authorities feared, could make the drug spread like wildfire. Street dealers stood to benefit from crack since its effects wore off quicker than cocaine, meaning that users would need to come back to buy more of the drug more regularly. Users, drug policymakers feared, would turn to crack instead of cocaine since it was relatively inexpensive and created a high that was more powerful.

The emergence of crack generated calls of alarm, as many claimed that the country was in the midst of a crack epidemic from the mid-1980s through the early 1990s. Members of the media, politicians, and public health officials alike contributed to a seeming consensus that crack represented the most dangerous drug ever created or known. Characterized as extremely destructive and almost instantaneously addictive, crack came to be seen as a kind of narcotic juggernaut that jeopardized the well-being of Americans of all stripes.

Newspaper, magazine, and television reports spoke of crack's rapid spread beyond the ghettos of the big cities in which it originally appeared thus and alarmed suburban and rural readers and viewers, who feared a crack epidemic that could cut across social, racial, and geographic lines. In particular, the media seized on the problem of “crack babies”—children who were born to crack-addicted mothers with serious health problems. Fear that crack use had reached epidemic proportions and had tremendous social costs became a driving force behind national drug policies in the 1980s, and Congress passed tough antidrug legislation—the Anti-Drug Abuse Acts—largely in response to the dangers the drug seemingly posed to the American public.

Despite (or perhaps because of) this intense focus on the crack epidemic, the true place of crack in American life was obscured in the 1980s. Lost amidst the hubbub over crack was the fact that the drug was never widely used by Americans, and in further contradiction of media reports about the instantaneous addictiveness of the drug, few people who tried crack continued using it. One reason that only a small percentage of people who smoked crack a first time opted to do it again is that the drug has a strong, almost overwhelming, impact.

The repeated use of a drug of this strength and impact is generally limited to the small segment of the population that uses heroin heavily. As such, even amongst cocaine users, only a small percentage of them smoked crack heavily. National Institute on Drug Abuse (NIDA) surveys from the 1980s and 1990s confirm the relative rarity of crack use during the so-called crack epidemic. The NIDA-led National Household Survey on Drug Abuse of 1990 revealed that in the first years after crack's emergence, overall drug use, including that of cocaine and its derivatives, declined.

The survey from the following year showed that the percentage of Americans between the ages of 12 and 25 who had ever tried cocaine and related drugs peaked in 1982—well before the appearance of crack—and continued to decline thereafter. NIDA's 1986 study measuring crack use among high school seniors found that 4.1 percent had tried crack at least once in the previous year, but as the crack scare continued, yearly surveys showed this figure dropped each subsequent year. Through the early 1990s, this number hovered around just 1.5 percent, clearly indicating that Americans were not using crack in epidemic proportions. An explanation for the disconnect between Americans’ sense in the late 1980s and early 1990s that they were living in the midst of a crack epidemic and the reality that crack never truly threatened wide swaths of the population may lie in the fact that those most affected by crack were the impoverished, blacks, and Latinos. Because they had little financial means of combating their addiction and a greater visibility in the nation's ghettos and barrios than middle-class cocaine users, crack users and addicts attracted media scrutiny and political attention disproportionate to the true level of crack use in the country. Racial prejudices, too, likely contributed to suburban and rural Americans’ fears of a crack epidemic.

By 1990, a number of media reports emerged that called into question the phenomenon of a crack epidemic. These stories revealed that crack was not nearly as addictive as it had been built up to be, nor had it made significant inroads beyond inner-city neighborhoods. By the election year of 1992, fears of a crack epidemic had essentially come to an end. George H. W. Bush said little about illicit drugs during his reelection campaign, and the Clinton administration did not continue to address the drug problem in the same way as its Republican predecessors had done, so the concerns about crack began to fade by the mid-1990s.

Howard Padwa and Jacob Cunningham
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SODIUM

Sodium, an element identified as “Na” in the periodic table, is present in many different compounds and was first isolated in 1807 by Sir Humphrey Davy. It is the most abundant element among the alkali group of metals. These days, people also associate sodium with salt and recognize it for its role in helping foods taste flavorful. However, salt is actually made of sodium chloride, NaCl, the most common compound containing sodium. NaCl is made up of 40 percent sodium and 60 percent chloride (Larson-Duyff, 2006).

In the human body, sodium is an electrolyte. Electrolytes are minerals that exist in blood and other bodily fluids and that carry an electric charge. The body must have a balance between water and these electrolytes to maintain blood pressure and to ensure nerves and muscles work properly. Sodium, among other electrolytes, moves fluid in and out of cells. This fluid carries in nutrients and eliminates waste (Larson-Duyff, 2006).

Hyponatremia is a metabolic condition in which there is not enough sodium in the body's fluids outside of its cells. When the amount of sodium in fluids outside of cells drops, water moves into the cells. This excess of fluid causes the cells to swell. While the condition is treatable, in some cases it can be life-threatening. Symptoms include abnormal mental status, convulsions, fatigue, headache, irritability, and vomiting, among other signs. A primary care physician or health care provider should be contacted if a person experiences these symptoms (National Center for Biotechnology Information, 2011b).

On the other hand, too much sodium can also cause problems for the human body. According to the American Heart Association, people only need about 1,500 milligrams per day of sodium (American Heart Association, 2007). Unfortunately, many of today's prepared foods contain high amounts of sodium. In fact, 1 teaspoon of salt contains approximately 2,300 milligrams of sodium. Adults who take in more milligrams of sodium than they should on a daily basis could experience high blood pressure, also known as hypertension (Larson-Duyff, 2006).

Blood pressure is the measure of the force against the walls of the body's arteries as the heart pumps blood throughout. A normal blood pressure is considered 120 systolic pressure over 80 diastolic pressure. When these numbers are elevated by 10 or more points most of the time, then a person blood pressure is considered to be high. When these numbers are consistently above the normal range and below the high range, then a person is considered to be pre-hypertensive. Often called the “Silent Killer,” symptoms of hypertension are not always easy to recognize making it difficult for individuals to know when the condition develops.

Pre-hypertension and hypertension according to statistics released by the Institute of Medicine (IOM) are seen most frequently among African Americans, who also tend to be salt-sensitive (American Heart Association, 2010). Hyponatremia, when individuals have a lack of sodium, is the most common electrolyte disorder in the United States. It is seen among burn victims, high-endurance athletes who may perspire faster than they can replace their electrolytes, individuals with congestive heart failure, or those with kidney diseases. Balance is the key in maintaining healthy sodium levels.

Abena Foreman-Trice
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SOY

Around 3,000 years ago, soybeans originated in China. They were introduced to Japan in the eighth century, and, later, they traveled to other parts of Asia including Thailand, Malaysia, Korea, and Vietnam.

Soybeans first appeared in the United States in the 18th century, planted by Americans who brought them from China. Today, the United States leads the world in the commercial production of soybeans. Soybeans are sold in a wide variety of forms. Fresh soybeans are known as edamame. But, soybeans may be processed into foods such as dried soybean seeds, soymilk, soynuts, and tofu (George Mateljan Foundation, n.d.).

Soybeans contain excellent amounts of molybdenum and tryptophan. They are a very good source of manganese and protein, and a good source of iron, omega-3 fatty acids, phosphorus, dietary fiber, vitamin K, magnesium, copper, vitamin B2, and potassium (George Mateljan Foundation, n.d.). But what have researchers learned?

Cancer

Breast Cancer In a Korean study that was published in 2008 in Nutrition and Cancer, researchers compared the soy protein intake of 362 women who had been diagnosed with breast cancer to the same number of healthy women matched for age and menopausal status. The researchers found that the women with the highest intake of soy protein had a significantly lower risk of breast cancer than the women with the lowest intake of soy. The researchers noted that, “Increased regular soy food intake at a level equivalent to traditional Korean consumption levels may be associated with a reduced risk of breast cancer, and this effect is more pronounced in premenopausal women” (Kim et al., 2008).

[image: images]

Soy is available to consumers in a variety of foods, from soy milk to soy yogurt and burgers.

(U.S. Department of Agriculture)

In a study published in 2009 in Cancer Epidemiology, Biomarkers & Prevention, researchers investigated the consumption of soy during childhood in women of Chinese, Japanese, and Filipino descent who lived in San Francisco, Oakland, or Los Angeles, California, or in Hawaii. Of the women, 597 had a history of breast cancer, and 966 were considered healthy. They ranged in age from 20 to 55. The researchers found that a high intake of soy during childhood was associated with a 58 percent reduction in rates of breast cancer. Furthermore, a high level of soy intake during adolescence and adulthood caused a 20 percent to 25 percent reduction (Korde et al., 2009).

Ovarian Cancer In a European study published in 2008 in the International Journal of Cancer, researchers compared the flavonoid intake (including the flavonoid known as isoflavone, which is found in soy foods) of 1,031 women who were diagnosed with epithelial ovarian cancer to 2,411 women who were hospitalized for an acute, noncancer medical problem. The researchers found that the women with a high intake of isoflavones reduced their risk of ovarian cancer by about half. “On the basis of our findings and the relevant literature,” the researchers wrote, “we infer that isoflavones…may have favorable effects with respect to ovarian cancer risk” (Rossi et al., 2008).

Colorectal Cancer In a study published in 2009 in The American Journal of Clinical Nutrition, researchers prospectively examined 68,412 women between the ages of 40 and 70 who were initially free of cancer. During the mean follow-up period of 6.4 years, there were 321 cases of colorectal cancer. The researchers determined that the women who ate the highest amount of soy had 30 percent fewer cases of colorectal cancer. These benefits were primarily seen in postmenopausal women (Yang et al., 2009).

Cardiovascular Support In a study published in 2008 in the European Heart Journal, Chinese researchers reviewed the effects on blood-vessel functioning of the 12-week consumption of 80 mg/day of isoflavone supplementation or a placebo by 102 patients who had previously suffered from a stroke. When compared with the control group, the researchers found that the subjects who took the isoflavone supplementation had significant improvement in blood-vessel functioning. Even more encouraging was the finding that the response was best for those with the more severe cardiovascular disease. Moreover, the isoflavone supplementation reduced levels of C-reactive protein, an indicator of vascular inflammation. The researchers concluded that their findings “may have important implication for the use of isoflavone for secondary prevention in patients with cardiovascular disease, on top of conventional interventions” (Chan et al., 2008).

Menopausal Women Soy supplements do not appear to help women in menopause, based on a two-year, $3 million study conducted at the Miller School's Osteoporosis Center at the University of Miami. Funded by the National Institutes of Health to determine if soy could preserve bone mineralization and ease menopausal symptoms in the first few years after menopause, the study found that soy did not. The results show that, “contrary to popular belief, soy isoflavone supplements neither prevent bone loss nor reduce menopausal symptoms” (“U.M. Soy Study,” 2011). The SPARE Study findings (standing for “Soy Phytoestrogens As Replacement Estrogen),” were published in the August 8, 2011, issue of the Archives of Internal Medicine.

For postmenopausal women, a study published in 2009, in Menopause, also reported lack of benefit for soy supplements, with or without isoflavones. Researchers randomly divided 203 healthy postmenopausal women into one of three groups. For two years, one group took 25 grams of soy protein without isoflavones; a second group took 25 grams of soy protein with 90 milligrams of isoflavones; and the third (control) group took 25 grams of milk protein (casein and whey). At the end of two years, the women in all three groups had significant decreases in the bone mineral density of the lumbar spine and femoral neck. In addition, all three groups had decreases in physical performance measurements. The researchers concluded that “twenty-five grams of soy protein with 90 mg of isoflavones has no added benefit in preventing bone loss or improving physical performance” (Vupadhyayula et al., 2009).

Weight Control A study published in 2008 in the European Journal of Nutrition examined whether soy products may play a role in controlling weight gain. Researchers in Seattle and Honolulu reviewed the association between lifetime intake of soy foods and body mass index (BMI) of 1,418 women who lived in Hawaii. The researchers found that the women with higher soy consumption in adulthood had lower levels of BMI. However, this association was only significant for Caucasian and postmenopausal women. “The women in the highest category also experienced a smaller annual weight change since age 21 (by 0.05 kg/year) than the low soy intake group…” (Maskarinec, 2008).

One Caveat Much of the world's soybean crop is genetically modified. People who wish to avoid genetically modified foods should eat organic soy products. Should soy products be part of the diet? For most people, there is no reason to exclude them. And, they may well have some benefits.

Myrna Chandler Goldstein and Mark A. Goldstein
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SPAS, MEDICAL

In the 1980s and 1990s, globalization, the Internet, and worldwide travel contributed to increased consumer awareness and fueled demand for integrated wellness, spa, alternative medical services, and traditional healing arts from around the world. As visitors to health resorts—such as Canyon Ranch in the United States or Chiva-Som in Thailand, or to hotels with spa and medical services in spa cities such as Baden-Baden, Germany—sampled therapeutic benefits of such time-honored healing therapies ranging from traditional Chinese and Ayurvedic medicine, Kneipp therapies, acupuncture, nutrition, therapeutic massage, and exercise not typically offered at their conventional doctor's offices and hospitals, they began to seek out facilities offering diverse services in spa therapies, medical programs, and traditional healing arts in growing numbers.

Since the 1980s, influenced by pioneering destination spa resorts such as Rancho La Puerta, the Golden Door, Canyon Ranch, and Cal-a-Vie, thousands of day spas were established across the country, and by the 1990s the spa boom was in full swing, giving birth to industry associations, conferences, and trade publications. Growth has been fueled by consumer demand, and as of 2006 U.S. spas were a $15 billion per year industry (Spa Finder, n.d.). As the fourth-largest leisure industry in the United States, it generates more revenue than ski resorts, amusement/theme parks, and box office receipts (Spa Finder, n.d.). That figure is expected to grow with continued industry expansion and diversification, influencing secondary markets such as residential and commercial design and architecture, spa-inspired furnishings, personal care products, lifestyle accessories, travel and leisure industries, and real estate developments.

Spas as the New Hospitals As the industry continues to evolve, spas that bridge centuries of healing arts traditions with 21st-century health care have emerged as respected centers for integrative medicine—that is, places where wellness and spa treatments are offered side by side with medical diagnostics and prevention-based health care services. According to the International Spa Association, between 2002 and 2004, the medical spa segment expanded faster than any other segment, growing by 109 percent compared to 26 percent for the U.S. spa industry as a whole (International Spa Association, n.d.).

According to the International Spa Association, a medical spa is a facility that operates under the full-time, on-site supervision of a licensed health care professional whose primary purpose is to provide comprehensive medical and wellness care in an environment that integrates spa services as well as traditional, complementary, and alternative therapies and treatments. A medical spa facility operates within the scope of practice of its staff, which can include both aesthetic/cosmetic and prevention/wellness procedures and services (International Spa Association, 2004).

Healing-oriented spas have become a source of information about and inspiration for new ways to live and live well—where ideas, information, and resources about healing, fitness, nutrition, beauty, and spirituality converge. Spa categories continue to evolve, addressing broad and niche markets from day spas, wellness spas, aesthetic-medicine spas, age-management spas, dental spas, and hospital spas to residential spa lifestyle communities. As the demand for optimizing health and managing stress grows, and the health care industry transitions toward wellness and prevention, the spa industry is uniquely positioned to contribute centuries of spa culture to current and emerging wellness and health care models.

What Is Fueling the Surge in Spas? In an age when modern medicine usually means rushed office visits, a maze of fragmented services, and costly and invasive procedures, many consumers are finding that practitioners and health centers that offer a menu of nonmedical therapies along with medical treatments or diagnostic services that put them in charge of their own health are very appealing. In a growing number of cases, spas fill the bill because many are staffed by a host of practitioners—MDs, naturopaths, acupuncturists, chiropractors, nutritionists, and meditation teachers—who view patients as partners and are skilled in offering an array of therapy options that are customized to the needs of the individual and coordinated by a physician, nurse practitioner, or medical concierge professional.

Again, the overall aim is not so much to treat disease but to provide an opportunity and environment with ongoing support for the body to heal itself. This approach is common in many non-Western medical modalities around the world, and, in 1978, the World Health Organization recognized holistic medical systems as “viewing humans in totality within a wide ecological spectrum, and emphasizing the view that ill health or disease is brought about by imbalance or disequilibrium of humans in the total ecological system and not only the causative agent and pathogenic mechanism” (Marcozzi, 2006, p. 11).

At a time when the long-term sustainability of the current high-cost U.S. health care system is in doubt, it is important to note that primary health care for 80 percent of the world's population utilizes modalities that are called “alternative medicine” in the United States—such as therapeutic approaches associated with health traditions of India, China, and Europe and medical systems such as chiropractic, homeopathy, herbal medicine, naturopathy, and osteopathy. These approaches stem from a philosophy that addresses the whole person in diagnosis, treatment of illness, disease and injury, and prevention of illness.

For managing minor pain conditions, such as back pain, the leading cause of job-related disability in the United States, massage, a mainstay of spa menus, can be an attractive alternative to painkillers and a comforting treatment before and after medical procedures. Massage is the most requested treatment at spas, and, according to the Associated Bodywork and Massage Professionals (a national membership association for massage therapy and esthetic professionals), as of 2005, over 240,000 massage and bodywork professionals are licensed in the United States, providing 120 to 135 million massage sessions representing a $7 billion to $10 billion industry (Associated Bodywork & Massage Professionals, 2010).

The Touch Therapy Institute at the University of Miami School of Medicine, the first center in the world devoted to the study of touch and its application in science and medicine, has identified various attributes and benefits of massage. These include reduced pain from migraines and arthritis; decreased glucose levels in patients with diabetes; greater attentiveness in children who have autism; less pain, nausea, and depression for oncology patients; improved immunity, stress reduction, and better work performance for employees receiving on-site massage treatments (Touch Research Institute, 1997). In the 2003 annual list of the 100 Best Companies for Working Mothers, published by Working Mother magazine, 77 of the top 100 companies offered work-site massage (Associated Bodywork & Massage Professionals, 2010).

Evolution of Spas as Modern-Day Healing Centers As spas continue to evolve and partner with hospitals, hotels, resorts, and research centers, more consumers can expect to find everything from high-tech MRI diagnostic scans and cholesterol-lowering strategies on the spa menu, alongside massage, stress-management techniques such as meditation, yoga, and a host of other nondrug therapies and techniques. Whether Americans are seeking methods to cope with cancer, shed unwanted pounds, keep their hearts healthy, or stave off the effects of everyday stress, spas are emerging as a viable resource for services, guidelines, and support for healthy-living practices.

Responding to increasing numbers of people affected by cancer, many spas specialize in programs that address this condition by teaching skills for managing pain and addressing challenging symptoms and side effects associated with radiation and chemotherapy. At the California-based Greet the Day program—partnered with Spa Gregories in Newport Beach, Pacific Water Spa at the Hyatt Regency in Huntington Beach, and nine participating hospitals—cancer patients receive a complimentary day of rejuvenation, relaxation, and empowerment; network with cancer survivors; and learn take-home tools for managing their health. According to Johnnette du Rand, Greet the Day cofounder, the program's goal is “to create a timeout from regular hospital visits and provide a place in which guests can reconnect with themselves as a whole” (du Rand, 2006).

A typical Greet the Day program begins with yoga or meditation, followed with spa treatments such as massage, facials, and relaxation techniques. Social networking activities designed to minimize the feelings of isolation and disempowerment that often accompany radiation, surgery, and chemotherapy help establish a sense of community. Numerous studies confirm the importance of friends in the healing process, demonstrating that patients heal faster when they feel supported (du Rand, 2006).

In addition to providing an extensive selection of therapies, with many customized to specific health problems, spas are also uniquely positioned to address lifestyle solutions for what experts have dubbed America's leading lifestyle diseases: obesity, heart disease, diabetes, and depression. To treat, prevent, and, in some cases, reverse these conditions, spas that help consumers make healthy lifestyle choices—dietary, fitness, and stress management among them—can be a powerful prescription.

Centers that offer a wide range of lifestyle strategies and customized programs especially for preventing and treating problems such as coronary heart disease (the leading cause of death in the United States) are in demand. Since opening its doors in 1970, Cooper Clinic at the Cooper Aerobics Center in Dallas, Texas, says it has helped over 70,000 people reduce their risk of heart disease and stress-related illness through nutrition, exercise, education, and motivation to live a healthy and active lifestyle (Cooper Wellness Program, n.d.).

Prevention appears to be especially important to the burgeoning aging population who wants to live a full life not debilitated by chronic disease. According to the National Institute of Aging, nearly 8,000 people turn 60 each day (National Institute of Aging, n.d.). In addition, life expectancy continues to lengthen. As baby boomers look forward to living longer, they are eager for healthy lifestyle strategies and services to help them continue to function without being disabled by obesity, diabetes, heart disease, mental decline, and other chronic conditions. People want to feel and look fit, stay active, and remain independent well into their advanced senior years.

Looking as good as one feels is another priority for the aging population, and aesthetic services combined with wellness programs are predicted to be the largest growth segment for years to come. Many organizations offer hope and make impressive claims, but the results-oriented leaders of the future will be delivering science-based evaluations to assess biomarkers of aging, genomics testing (risk of developing age-related conditions such as heart disease, diabetes, and osteoporosis), and personalized programs for lifestyle enhancing services such as cosmetic procedures. The Miami Institute for Age Management and Intervention at the Four Seasons Hotel is an example of medical facilities within a hotel, offering personalized medical evaluations, hormone replacement therapy, weight-management strategies, nutrition, exercise, and wellness programs in addition to noninvasive and surgical cosmetic procedures (Miami Institute for Age Management and Intervention, n.d.).

A Vision for the Future As the current primary-care system experiences a long overdue reorganization, more spa, health, and wellness-based organizations will appear on the horizon and will change the face of health care. However, the place of greatest potential change is not with the government, medical community, spas, insurers, universities, or service providers but within each individual. Through open access to information and education, consumers have a tremendous opportunity to enjoy good health individually and collectively and to support organizations and policymakers committed to offering the best of science, medicine, and technology, balanced with practical tools and resources for healthy living. The principles of spas and health have a long and rich history. Coming full circle from its ancient roots, the new horizon promises an inspiring vision of opportunity and possibility.

Janice Gronvold
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STAPHYLOCOCCUS

Staphylococcus is a common bacterium, which, under the microscope, appears as a bunch or cluster of grapes. There are a variety of staphylococci, and they can be found everywhere in the air, on the human body, or on animals. Many types of staphylococci are harmless, but others can cause diseases such as impetigo, skin infections, pneumonia, and blood poisoning. The most common form of food poisoning is caused by staphylococcus contamination in food.

In fact, a report released by the Translational Genomics Research Institute in Arizona raised concerns about the use of antibiotics in animal feed and the high rates of staphylococci bacteria now showing up in U.S. supermarkets. According to study results, some 47 percent of the meat and poultry samples in the study were contaminated with Staphylococcus aureus (Trumbull, 2011). Of even greater concern was the fact that more than half the bacteria were resistant to at least three antibiotics, according to the group's findings.

In 2010, the Food and Drug Administration (FDA) recommended that U.S. animal growers begin phasing in limits on the use of “medically important antimicrobial drugs,” given to animals to promote growth (Trumbull, 2011). The limits would help preserve the effectiveness of drugs as therapies for humans and animals, according to the director of the FDA's Center for Veterinary Medicine (FDA, 2010). The World Health Organization has recommended a worldwide phase-out of feeding antibiotics to animals to prevent this resistance, and the European Union adopted a similar ban in 2006 (Edwards, 2010).

Unfortunately, in the 1960s, scientists first discovered some strains of staphylococci were becoming resistant to antibiotics. One strain, known as methicillin-resistant Staphylococcus aureus (MRSA) has developed resistance to many common antibiotics. MRSA infections now occur increasingly in institutional settings such as hospitals and nursing homes and also in community settings such as schools, colleges, and in the general public. Major pharmaceutical companies have been working to develop increasingly strong antibiotics to deal with this resistant strain.

There are other serious infections also caused by Staphylococcus aureus, including toxic shock syndrome and scalded skin syndrome. Symptoms of toxic shock syndrome include a severe headache, high fever, and sore throat. Symptoms can appear suddenly, and if not treated quickly the illness can lead to kidney, liver, or muscle damage. Scalded skin syndrome begins as a localized skin infection and is most common in newborns and young children. A vivid red rash forms with large blisters that burst and leave the skin looking burnt.

Staph infections are most often caused by direct contact between the bacteria and open sores or wounds, cuts, scrapes, insect bites, or body fluids. Warning signs of infection include pain or swelling, skin abscesses, and enlarged lymph nodes in the neck, armpit, or groin. Diagnosis of an infection is made by testing fluids from sores or other body fluids such as urine or blood. Treatment then depends on the severity of the staph infection and its location.

Sharon Zoumbaris
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STEROIDS

More properly designated as anabolic-androgenic steroids (AAS) because of their bodybuilding (anabolic) and masculinizing (androgenic) effects, steroids (refers to the class of drugs) are synthetic versions of the male sex hormone testosterone that are illicitly used by, among others, athletes in order to enhance their physical performance and appearance. Legitimate medical uses of anabolic steroids include some hormone problems in men, late puberty and muscle loss from some diseases including AIDS (Acquired Immune Deficiency Syndrome), and cancer.

AAS, unlike other drugs, do not trigger increases in neurotransmitter dopamine, which is responsible for the “high” that often accompanies substance abuse behaviors. However, studies have shown that long-term use of AAS does eventually have an impact on brain chemicals such as dopamine and serotonin and can seriously affect the mood and behavior of the user. Researchers have reported that users may suffer from paranoid jealousy, extreme irritability, delusions, and extreme mood swings including manic-like symptoms that could lead to violence. Other important health problems from abuse of AAS include heart problems (including heart attacks), liver disease (including cancer), and, especially for adolescents, stunted growth due to premature bone maturation and accelerated puberty.

Though they have been banned by the International Olympic Committee since 1975 and prohibited by nearly every sporting organization, they are nonetheless taken by a significant, though ultimately unknown, number of athletes in a variety of sports, with weightlifting, cycling, football, and baseball being among the most prominent. Athletes who take steroids tend to use AAS in stacks and cycles, going well beyond the level of steroids that might be medically prescribed. This practice leads some steroid users to have many problems, including psychological addiction, physiological withdrawal issues, and a bevy of adverse side effects.

[image: images]

The Drug Enforcement Agency confiscated vials of anabolic steroids during Operation Raw Deal in 2007. There are many recognized health risks associated with the long-term use or large doses of these drugs.

(Drug Enforcement Agency)

AAS were created in the mid-1930s, shortly after testosterone was first isolated by scientists. It is unclear when the illicit use of steroids truly began, but the first reports of such usage date back to 1954 and describe male and female Russian athletes, and weightlifters, particularly, taking AAS in order to increase their weight and muscle strength. Steroid use among American athletes also first took place within the world of weightlifting, with the York Barbell Club in York, Pennsylvania, emerging as the site of much experimentation in the late 1950s and early 1960s. Hoping to help Americans fare better against their steroid-using Russian competitors, Dr. John Ziegler developed Dianabol—a steroid designed to be less androgenic than other AAS—and administered it, along with amphetamines, to American Olympic weightlifters.

Competitive weightlifters’ use of AAS was hardly the only example of the Cold War being reflected in international athletics, as American Olympians in a variety of sports took steroids in the 1950s. Many of the athletes on steroids in this era felt that AAS were a kind of wonder drug, while others likely took them because they felt they simply could not compete with athletes who were on steroids. In response to this phenomenon, the International Olympic Committee began to ban drug use among athletes in 1968. The prohibition covered some 20 stimulants and narcotics, but steroids were not among the banned substances. The omission of AAS from the list was not an indication that steroid use was minor among Olympians, for steroid use by American athletes was fairly widespread at the 1968 Mexico City Games. Instead, the International Olympic Committee did not ban steroids because no reliable test for AAS existed at that point. In addition, science was as yet unsure of the precise amounts and ratios of steroids that naturally occur in the body, thus making AAS detection even more difficult.

It is probably safe to assume that AAS use factored significantly in Olympic competitions up until the mid-1970s, when the detection of exogenous testosterone in urine became scientifically possible. The International Olympic Committee consequently banned AAS in 1975. The 1976 Olympic Games in Montreal were the first to feature athletes being tested for steroids, and numerous competitors were disqualified from it and subsequent Olympiads or stripped of the medals they unfairly won. In what is perhaps the most famous case of this, Canadian sprinter Ben Johnson had his gold medal taken away after testing positive for an AAS at the 1988 Summer Olympic Games in Seoul, South Korea. Despite catching Johnson, the International Olympic Committee was widely seen as insufficiently policing its athletes’ use of steroids. A decade later, it agreed to implement the antidoping rules and regulations of the independent World Anti-Doping Agency, which was created in the aftermath of a 1998 drug-use scandal that rocked the Tour de France.

The Olympics are hardly the only athletic competition to have been tainted by the illicit use of steroids. AAS use had become an institutionalized staple in professional football by 1963, when the San Diego Chargers distributed oral steroids for players to take at their team meals. The origin of this practice may be traced to the team's strength coach, Alvin Roy, who had been affiliated with United States’ weightlifting team. Baseball, too, has a checkered history with AAS, and it is generally believed that steroids made their way into the game some time in the mid- to late 1960s. Steroids became a far more significant element on the diamond in the last two decades, and it is now common to refer to a “steroid age” in baseball's history. Discussion of AAS in baseball came to the forefront when sluggers Mark McGwire and Sammy Sosa both surpassed the game's long-standing, single-season home-run record. In the course of their much publicized pursuit of the record, McGwire admitted to using androstenedione, a muscle-building supplement that was legal at the time but has subsequently been banned by Major League Baseball, the World Anti-Doping Agency, and other sports organizations.

In 2003, baseball banned steroid use and began testing for it, and 5.77 percent of 1,438 anonymous urine samples tested positive for AAS. In 2005, Congress held hearings investigating the use of AAS amongst baseball players, and McGwire stated that the game had a steroid problem, though he refused to answer questions about his own drug use. In the wake of these hearings, Major League Baseball Commissioner Bud Selig hired, in March 2006, former Maine Senator George Mitchell to launch an independent investigation into steroid use in the sport. The resulting Mitchell Report, which was released on December 13, 2007, implicated 86 players.

In addition to the aforementioned Congressional hearings, the government became involved in the issue of steroids and sports as a result of its investigation of the Bay Area Laboratory Co-Operative (BALCO), which begun in August 2002 and focused on the alleged money laundering and illegal distribution of steroids and other performance-enhancing drugs by BALCO's founder, Victor Conte. Internal Revenue Service agents subsequently linked BALCO to a number of high-profile athletes, including baseball home-run king Barry Bonds and Olympic sprinter Marion Jones. Such high-profile cases seem to have done little to diminish the athletic world's interest in AAS, however, as athletes in a variety of sports continue searching for an illicit medical edge.

Even with all the negative publicity generated by athletes who confess to AAS use, the National Institute on Drug Abuse (NIDA), which is part of the National Institutes of Health (NIH), continues to monitor use among U.S. high school students through an annual survey. The Monitoring the Future survey is used to assess drug use among the nation's 8th-, 10th-, and 12th-grade students. Their latest figures show that 2.5 percent of 12th-grade males, versus 0.6 percent of 12th-grade females, reported steroid use. The NIDA survey showed that steroid use among 12th-grade males has consistently been higher than among females or other-aged males.

Howard Padwa and Jacob Cunningham
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STRESS

“I am stressed out!”

How many times have you said this or heard someone else say it? It is a common enough complaint that can be elicited by a variety of life events or situations, but it is usually provoked by an accumulation of emotional responses to individual stressors. Imagine the opportunities during a typical work or school day: you oversleep and are late for work or class, you have a disappointing performance review or test score, your work environment is noisy and distracting, your work load requires too much effort with too little resources, and so forth. Combine these with difficulties in your personal life, and you are likely to reach the “stressed out” tipping point. Is being “stressed out” simply a way of expressing frustration when things don't go our way, or is there something more going in both in body and mind?

Fight or Flight Being stressed is actually the result of a complex interaction between our thoughts and emotions, our brains, and our environment. When our perception of situations or events in our environment or our own imagination leads us to feelings of anger, discouragement, anxiety, or fear, our bodies experience the physical symptoms of stress. These physical feelings are an indication of physiological changes occurring. When we are stressed, chemicals are coursing through our blood stream, urgently calling for fighting or fleeing.

These chemicals are not simply tiny Paul-Revere cells; they cause a cascading effect throughout our bodies that affects our heart, our immune system, digestive system, reproductive system, and growth. If we remain in this state of alarm for a long period of time, the aforementioned systems can become damaged or diseased.

Understanding Stress Factors If bridges or rockets could talk, they might tell us that they too are stressed out. In fact, our contemporary understanding of stress began through engineering and the advent of the industrial revolution (Cooper & Dewe, 2004). The concepts of “stress” and “strain” were applied to structures to better understand how much weight they could safely manage. Strain that exceeded a structure's ability to adequately distribute the weight load would collapse. The Tacoma Narrows Bridge, nicknamed “Galloping Gertie,” provides an excellent illustration of the application of stress and strain. In 1940, the suspension bridge that spanned Puget Sound in Washington was completed, but engineers noted that the surface of the bridge had a distinct “bounce” that concerned them (Washington State Department of Transportation, 2010).

Such movement was neither typical nor desirable with a bridge. In November of 1940, their concern was more than justified when the bridge began to twist while being buffeted by high winds. Shortly thereafter, the bridge began a violent oscillating movement that earned it its nickname of Galloping Gertie. Since the structure was already given to bouncing under ordinary conditions, the strong winds pushed the bridge past its ability to compensate for the movement, and it collapsed. Fortunately, no one was hurt.

A more tragic illustration of machine stress occurred with the loss of both the Challenger space shuttle in January of 1986 and the Columbia space shuttle in February of 2003. Both disasters can be attributed to two kinds of stress: machine stress, where failure resulted from critical structural breaches, and the organizational stress that lead to launch decisions in the face of abnormally increased risk. In attempting to understand the events leading to the Challenger disaster, the detailed Report of the Presidential Commission on the Space Shuttle Challenger Accident noted how multiple changes prior to shuttle launches “put significant stress on the flight preparation process by diverting resources from higher priority problems” (NASA, 1986, 172).

Balance While humans are not machines, the engineering analogy from the industrial revolution provided a metaphor for understanding how humans, like machines, can suffer damage from everyday use (Cooper & Dewe, 2004). One of the benefits of this metaphor is the understanding of balance. Balance is the first key concept in understanding stress. People, bridges, and organizations have an innate sense of their optimal level of functioning and strive to maintain it. Whenever something pushes them past their normal level of balance, they experience stress, either physically or (with humans) psychologically. The physiological systems in human beings are delicately balanced and regulated by a host of chemical, electrical, and mechanical systems that may become easily unbalanced. What may appear to be discrete conditions like elevated blood pressure or blood glucose levels can have dangerous systemic effects on the human body. Like the tightrope walker who braves great heights to demonstrate his uncanny ability to remain balanced (and therefore unharmed), so do the physiological systems of the human body.

Duration A second key concept involves duration. The length of time an individual is exposed to a stressor often determines how well he or she adapts. The title of Robert Sapolsky's book on stress concisely summarizes this: Why Zebras Don't Get Ulcers (2004). Sapolsky's point is that zebras are equipped to cope with the acute stress of being hunted. When confronted by a hungry lioness, the zebra's fight-or-fight response is activated. The zebra either escapes and the stressor is removed, or it doesn't escape and the zebra is removed. The stress response doesn't linger. With human beings, however, “the stress-response can become more damaging than the stressor itself, especially when the stress is purely psychological” (Sapolsky, 2004, p. 13). In other words, while zebras don't get ulcers, humans do.

Sapolsky (2004) identified two types of stressors: physical and psychosocial. Acute physical stressors typically involve immediate threats to your physical health or well-being. Examples include being outside without a jacket in cold weather, breaking a bone, or a 24-hour virus. Chronic physical stressors are sustained over a period of time. An assembly line worker who is exposed to unregulated noise or who must perform monotonous tasks repetitively will experience chronic stress. Similar imbalances occur as when faced with an acute stressor, but the body doesn't have the opportunity to recover with repeated exposure.

Psychosocial stressors refer to circumstances or events involving either interpersonal stress (an unreasonable supervisor or a disagreeable neighbor) or psychological stress (worry over a burdensome mortgage or fear of being laid off); the stress is provoked by how we think about these circumstances or events. Psychosocial stressors can be either acute, like when that disagreeable neighbor lets his dog squat in your yard, or chronic, like dealing with an aging and infirm parent. Certain professions and jobs have an unusual amount of chronic stress, including those in the military; police officers and firefighters; health care professionals; those who specialize in therapy to victims or perpetrators of violent crime; and others. Unrelieved or repeated stress in dangerous situations, such as is experienced in wars, often leads to post-traumatic stress syndrome, and in severe cases, suicide.

Perception The role of psychosocial stressors introduces the third key concept: perception. In many cases, our perception of our situation or circumstances determines the extent of the stress we experience. Sometimes it is essential that we perceive things as being stressors. Recognizing the dangers of a snarling dog or an out-of-control roller skater help us avoid physical stressors.

However, psychosocial stressors most often result from how we perceive a potentially stress-inducing event or set of circumstances. Consider, for example, students preparing to take a final exam. Leon spent the last several days studying for the exam, while Cyril waited until the night before. While Leon should be the calmer of the two, Cyril's perception of his grasp of the material (whether his perception is accurate or not) may make the final exam only a mild stressor for him. Leon, more of the skittish type, may experience the final exam as a significant stressor, despite his preparation. Matheny and Riordan (1992) noted that perceptions of helplessness, for example, provoke stress, while perceptions of mastery or control moderate stress.

Inducing Stress Aldwin (2007) categorized two transactions that can induce stress: the transaction between mind and brain, and the transaction between person and environment. The mind–brain transaction illustrates how our perceptions about events or circumstances can be perceived as threatening, which then evokes the stress response. When the stress response is evoked, the delicate physiological balance that keeps us functioning optimally is threatened.

The person–environment transaction involves the extent to which the individual is functioning within an optimal environment. The notion of person–environment fit has been of particular interest to industrial/organizational psychologists, who see “goodness of fit” as an important consideration in work motivation (Latham, 2007). Latham (2007) noted that personal characteristics, such as needs, values, or biological predispositions, interact with the environment and play a role in the development of stress. An environment that is congruent with the individual's needs and values permits the individual to function optimally, while an environment that is incongruent with the individual's needs or values is stressful.

Responses to Stress What happens to us when we are stressed? Let's revisit the snarling dog. Assume you are strolling along the sidewalk and turn the corner, only to find yourself confronted by a fearsome-looking dog. In the instant it takes for you appraise the situation as dangerous, your sympathetic nervous system goes into action, arousing what Walter Cannon in 1939 (cited in Aldwin, 2007) originally termed the “fight-or-flight response.” The sympathetic nervous system arouses the various physiological systems that you need to cope with the snarling dog, releasing the chemicals your body needs to mobilize itself: epinephrine (or adrenaline) and norepinephrine.

As a result, your cardiovascular system is aroused, increasing blood pressure, heart rate, and respiration. Additionally, your pupils dilate, glucose is released into the blood stream to provide energy, the blood stream thickens in case of injury, and gastrointestinal activity, reproduction, and growth are inhibited. In explaining the benefit of inhibiting these systems, Sapolsky (2004) noted that “there isn't enough time to derive the energetic benefits of the slow process of digestion, so why waste the energy on it? You have better things to do than digest breakfast when you are trying to avoid being someone's lunch” (p. 11).

Clow (2001) differentiated the activity of the sympathetic nervous system in response to stress into two response systems: the sympathetic adrenal medullary (SAM) response and the hypothalamus-pituitary-adrenal (HPA) axis response. The response systems are activated based on the severity and duration of the stressor. You may notice that both systems have the term “adrenal” in them. This refers to the adrenal glands, which sit above the kidneys. One of their important functions is to release epinephrine into the blood stream, where it “has widespread and rapid effects on physiological systems” (Clow, 2001, p. 51). The epinephrine released by SAM response rapidly increases cardiovascular activity, which in turn carries oxygen to the parts of the body most in need of it to cope with the stressor. The blood vessels that transport the oxygen-rich blood become narrowed, increasing the pressure on the sides of the vessels to more forcefully and quickly transport the blood.

Clow (2001) likened the activation of the SAM response system to lighting a match. “Lighting a match is easy, has an instant effect and the effect doesn't last long” (p. 53). Conversely, the hypothalamus-pituitary-adrenal (HPA) axis response is like lighting a fire; “lighting a fire takes a lot more effort and its effects last much longer” (p. 53). The HPA axis response begins with the hypothalamus, which releases a chemical messenger to the pituitary, which in turn releases a chemical messenger to the adrenal glands. The adrenal glands release glucocorticoids, a steroidal hormone that functions like epinephrine and norepinephrine but remains in the system for much longer (Sapolsky, 2004).

Research by Taylor, Klein, et al. (2000) expanded the traditional notion of fight-or-flight. Taylor et al. (2000) suggested that women are more likely to act out of an impulse to maintain attachment and provide nurturing, an impulse the researchers call tend-and-befriend. The hormone oxytocin, along with female reproductive hormones, is thought to provide the neurochemical basis for this affiliative response. More recently, Taylor, Saphire-Bernstein, and Seeman (2010) found that vasopressin in men functions similarly as a measurement of relationship quality; they concluded that “plasma oxytocin in women and plasma vasopressin in men may be biomarkers of distressed pair-bond relationships” (p. 3) inducing an affiliative response. So the snarling dog provokes both the SAM and HPA axis to respond.

Epinephrine, norepinephrine, and glucocorticoids equip the body to either fight or flee the dog. Once the dog is wrestled to the ground and hog-tied or (more likely) left behind in a cloud of dust, the parasympathetic nervous system begins to bring the heightened systems back to normal. The parasympathetic nervous system counterbalances the reactivity of the sympathetic nervous system, permitting our bodies to return to the optimal balance it requires. A spell on a shady park bench with a decaf latte and a buttered scone would be in order. But what happens to our bodies when the snarling dog becomes an unreasonable supervisor? We can't very well wrestle our boss to the ground, so the acute fight-or flight impulse becomes chronic.

Chronic Stress Chronic stress spells trouble for the cardiovascular system (Clow, 2001; Sapolsky, 2004). The increased blood pressure that is needed for speeding blood to the systems that needs it to fight or flee becomes chronic hypertension. Hypertension, or high blood pressure, is dangerous because of the damage it does to blood vessels. The increased velocity of the blood during stress damages the smooth inner lining of the blood vessel. In response, the body uses a kind of natural bandage to cover the ruptures. Additionally, fatty deposits manage to find the cracks and crevices and stick there.

The result is a build-up of plaque, which reduces the circumference of the blood vessel; the clinical term for this is atherosclerosis. The more occluded the blood vessel becomes, the less blood flows through it. It can become completely blocked either by continual build-up of plaque or when a blood clot loosens and lodges in the narrowed opening of the blood vessel. The result is a heart attack or stroke. Another danger is claudication, which is pain in the legs and chest due to inadequate blood flow during moderate levels of exertion. High blood pressure can also damage the heart muscle itself, thickening it so that it becomes less efficient. This increases the risk of an irregular heartbeat, which in turn increases the risk of sudden cardiac arrest (Sapolsky, 2004).

Stress research pioneer Hans Selye conceptualized the body's response to chronic stress as adaptive disease (Selye, 1978). The activation of the SAM and HPA axis responses also lead to the inhibition of several other physiological systems. The immune system is one of these systems. Although stressors of short duration can elevate the immune system (Aldwin, 2007), the glucocorticoids released by the HPA axis response inhibits the activity of the more aggressive of the two types of cells (T cells) that fight pathogens while leaving the less aggressive cells (B cells) uninhibited. This imbalance leads to a variety of errors. With the inhibition of T cells, pathogens that should be attacked, like cancer cells, are left alone; harmless cells, like dander from a (snarling) dog, are misperceived as pathogens and attacked, and an allergic response results. Another immune-system error involves “friendly fire.” The immune system mistakes its own cells for pathogens and attacks, resulting in autoimmune disorders like Type 1 diabetes and lupus (Sapolsky, 2004).

As we mentioned earlier, digestion is a process that requires time and resources. When we are under stress, digestion is one of those processes that can be inhibited. This isn't problematic when the stressor is acute; however, chronic stress puts the digestive system in a constant state of disruption, potentially leading to a variety of gastrointestinal problems, including irritable bowel syndrome (IBS), gastroesophageal reflux disease (GERD), or peptic ulcers. Researchers have found ample support for the link between stress and gastrointestinal illness through experiments with laboratory animals (Caso, Leza, & Menchen, 2008). Lab rats were immobilized and subject either to cold water immersion or mild foot shocks. These stressors produced gastrointestinal inflammation and other digestive irregularities indicative of disease.

Stressed rats infected with the Helicobacter pylori (H. pylori) virus, a virus related to the development of ulcers (Sapolsky, 2004) showed more gastrointestinal damage than noninfected rats subject to the same stressors (Caso et al., 2008). Rats are not alone in responding to stress with gastrointestinal problems. A study comparing the stress response and coping resources of both IBS and GERD patients, Orzechowska and colleagues (2008) found no significant difference between the two groups on various psychological factors related to stress.

However, as the intensity of negative emotions increased, so did the severity of symptoms associated with both IBS and GERD. Because there was no significant difference between the two groups on psychological variables related to stress, the authors concluded that their research “may confirm the hypothesis that stress is a non-specific reaction of an organism” (Orzechowska et al., 2008, p. 213).

Children and Stress Stress is also a factor in childhood growth and development. When infants do not develop normally, and there appears to be no physical cause for this developmental delay, pediatricians refer to this as nonorganic failure to thrive. This phenomenon emerged during the 1930s in the United States as hospitals became strict about minimizing the risk of infection among infants, leading to a minimal amount of handling. This, coupled with the prevailing attitude that cuddling infants would somehow be bad for them, lead to infants being isolated. While hygienic practices improved, the survival rate of hospitalized children, infants were still at risk. At Chicago's Memorial Hospital, for example, “babies were dying seven times faster than the older children” (Blum, 2002, p. 44).

Psychiatrist René Spitz spent four months observing children in a foundling home. While conditions at the home appeared optimal for survival—very clean, ample food and medical care—the children were rarely touched. At the beginning of Spitz's tenure at the foundling home, there were 88 children under three; when he left, 23 had died from infection (Blum, 2002). Spitz's contention was that “isolation from human touch and affection…was destroying the children's ability to fight infection” (Blum, 2002, p. 51).

Several more contemporary studies have suggested that the family environment in general and caregiver attachment in particular are major contributors to the infant's failure to thrive (Crittenden, 1987; Gorman, Leifer, & Grossman, 1993; Ward, Kessler, & Altman, 1993). Under stress, natural human growth processes are inhibited (Sapolsky, 2004). Infants in stressful familial situations are therefore at risk. Crittenden (1987) found evidence that nonorganic failure to thrive is related not only to maternal deprivation but also to family conflict. Crittenden observed that the entire family appeared to be affected by the instability, “displaying other psychosomatic manifestations of stress” (1987, p. 51).

Another research finding suggests that failure to thrive is associated with mother–child attachments that are characterized by anxiety, fear, and an inability to cope with stress (Ward et al., 1993). Additionally, Ward and colleagues (1993) found that those infants were being raised in stressful social environments. Another contributor to failure to thrive appears to be the mother's own experience as an infant (Gorman et al., 1993). These mothers were more likely to report unstable relationships with their caregivers and a childhood characterized by crisis. As mothers themselves, they “reported feeling more depressed, reported more negative life stress, had less optimal social networks, and had a more negative perception of their babies” (Gorman, 1993, p. 327).

Personality Stress can also have a negative impact on the psyche. As far back as 1881, the American physician George Beard noted that suffers of “nervous exhaustion” had a predisposition, or a diathesis, toward it. Like a predisposition toward tuberculosis, people with a nervous temperament are predisposed to nervous exhaustion. Once predisposed, any environmental stress had the potential to activate the diathesis. This is one explanation for the onset of depression (Monroe & Simons, 1991). A biological predisposition is not the only factor in the onset of depression. Brown and Harris (1978, cited in Jones and Bright, 2001) found that women who experienced negative life events and lacked a supportive social network were more likely to develop depression.

Personality is another factor in the predisposition toward stress and depression. In general, people whose personalities can be characterized as expressing negative affectivity (Watson & Clark, 1984) have a more difficult time coping with stress. Even when not confronted by an overt stressor, individuals with this characteristic will nevertheless experience some level of distress. Additionally, several personality theories associate negative affectivity to neuroticism (Jones & Bright, 2001). People who are high in neuroticism have chronic levels of instability, which can include anxiety, depression, hostility, self-consciousness, poor impulse control, and poor coping strategies when confronted with stress (Costa & Widiger, 2002).

The so-called Type A personality—the harried executive juggling multiple phone calls and barking out orders—has been popularly linked with stress. Originally, the Type A person was called the coronary-prone personality because two cardiologists, Friedman and Rosenman (1959, cited in Cooper & Dewe, 2004) began to notice a common pattern of behaviors among their patients. These patients were ambitious, competitive, and driven, with a tendency toward anger and hostility. Subsequent research has found that not all aspects of the on the Type A personality are harmful. The one variable that does appear harmful, however, is the Type A's tendency toward anger and hostility (Sapolsky, 2004). How does being angry put you at risk for heart disease? Sapolsky (2004) noted that Type A people who react with hostility are more likely to react with intensity to social stressors others would find only mildly upsetting. The intense reaction ignites the stress response with all its attendant damage to the cardiovascular system. “For the Type A, life is full of menacing stressors that demand vigilant coping responses of a particularly hostile nature” (Sapolsky, 2004, p. 327).

The common denominator with both negative affectivity and the Type A personality involves the perception of threat. This perception activates the HPA axis stress response that permits us to fight or flee. However, it would be incorrect to assume that all stress is merely a product of our perception. As Aldwin (2007) noted, one of the transactions that provokes stress is the transaction between person and environment. This has been amply researched primarily in literature dealing with the person–environment fit (P-E fit) theory and organizational stress (Edwards, Caplan, & Harrison, 2000).

The essence of the P-E fit theory is that stress results when there is a misfit between the person and the environment. The misfit occurs when either the environment is unable to provide for the perceived needs of the person, or the person does not have the resources to meet the demands of the environment (Edwards et al., 2000). When either of these conditions is sustained, the individual is at risk for developing stress-related illness, and the organization is at risk for compromising the quality and productivity of its output. It is logical to generalize the P-E fit theory of organizational stress to other life domains, and research in nonwork settings appears to support the findings of work-related research (Michalos, 1985, cited in Edwards et al., 2000).

One benefit of the P-E fit theory is that it doesn't locate the source of all stress in our heads. There are objective conditions that are stressful, and our sustained stress response to those conditions can make us sick. One of these conditions is a lack of control, where the choices available to workers on the job are constrained by conditions or policies (Maslach, 2000). How can we cope both with our own perception of stressors and an environment that pushes our ability to maintain our balance? Matheny and Riordan (1992) offered four strategies: (1) get an accurate appraisal of both your stressors and your resources, (2) decide to either live with the stressor or get rid of it, (3) change the way you think about stress and stressors, and (4) reduce your body's level of arousal.

Appraisal Coping and Benefits of Stress Making an appraisal of our stressors goes hand-in-hand with perception. When we perceive anything as a stressor, we appraise it to be threatening either to our physical health or our sense of well-being. Many people appraise public speaking as a threat to their sense of well-being because of the potential for embarrassment and shame, neither of which will directly cause physical harm. Lazarus and Folkman (1984, cited in Aldwin, 2007) divided appraisals into five categories: stressors that are appraised as harmful, stressors that are appraised as threatening, stressors that are appraised as challenging, stressors that are appraised as causing loss, and stressors that are appraised as benign.

One of the best ways to accurately appraise a stressor is to monitor what you say to yourself about it. Often, without being aware of it, we say things to ourselves like, “I'll never get through this” or “I just can't cope.” More often than not, these are inaccurate assessments of the stressors. If we think we'll never get through something, does that mean we'll die? These absolute statements may be a reflection of the intensity of the emotion we feel about the stressor, but it is nevertheless wrong. We usually do get through things, sometimes not well, but we get through things; we cope, perhaps not always well, but we do employ some coping strategy to help manage the stressor.

Seligman (2006) noted that helplessness and depression often emerge when we appraise stressors as being permanent, pervasive, hopeless, and somehow our fault. Imagine, for example, a work situation where your supervisor micromanages you and offers very little support. Appraising this as never-ending and undermining every part of your life—even the nonworking parts—is very likely to bring about hopelessness. Believing it's your fault, even if you have evidence to the contrary, only makes the situation worse.

However, a more accurate appraisal might be that this is temporary (as you look for another job), specific to your work life and not to family, church, or social life. This more accurate appraisal is more hopeful. These appraisals alone increase the level of resources you have available to you. Additionally, you can recall how you may have managed similar stressors in the past, identifying successful strategies and avoiding past mistakes. Moreover, you can deflate catastrophic thinking by asking yourself, “What's the worst that can happen?” (Matheny & Riordan, 1992).

Deciding to eliminate a stressor is contingent on whether it is reasonable to think it can be eliminated. Seeking another job or seeking a transfer can eliminate a stressful job. However, a chronic illness like type 1 diabetes or asthma cannot be eliminated. This ongoing stressor requires a change in the way we think about it. It is possible to think differently about a chronic stressor without lapsing into naïve cheerfulness (which will create new stress because people will want to slap you silly).

Positively reframing a chronic stressor as a challenge, as an opportunity to shift focus to other priorities, or as a means of achieving spiritual growth are all reasonable approaches to living with a chronic stressor. Since much stress is based on our perception of stressors, thinking differently about stress itself is also helpful. It is irrational to believe that stress can be eliminated. In fact, some degree of stress is beneficial, because it can stretch us to develop additional coping skills and provide opportunities for new successes, which in turn bolsters our confidence in handling stress in the future. Stress is often a factor in athletic and other competitive endeavors and can push people to accomplish more and produce better performances.

Since stress expresses itself in physiological arousal, it is helpful to sustain lifestyle practices that moderate it. Proper sleep hygiene is essential for stress management. Sleep deprivation is itself a stressor and can trigger similar physiological changes that other stressors provoke. Aerobic exercise has been shown to be a buffer against stress. Meditation is believed to activate the part of the brain that is related to muscular relaxation, and it is particularly helpful for people of faith to meditate with spiritual words or phrases consistent with their faith tradition (Benson, 1975, 1984, cited in Matheny & Riordan, 1992).

Stress is a phenomenon that is nearly universal. It is difficult to imagine anything that cannot be pushed beyond its ability to recover without distress or damage. Human beings differ from bridges and space shuttles in our ability to cope with stress by managing how we think about our stressors. “Galloping Gertie” the suspension bridge had no opportunity to reframe the high winds that eventually led to her catastrophic failure. We, however, are uniquely equipped with the cognitive capacity to decide what things in our environment pose a threat and how we are going to think about them. This cognitive flexibility provides a key weapon in the battle against stress. While we cannot think away run-away taxi cabs or prowling campground bears, we can think accurately and intentionally about those less urgent stressors that we encounter day to day. Such accuracy in how we appraise stressors may someday make the difference between heartburn and a heart attack.

Kevin J. Eames
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SUICIDE

Suicide is intentional, self-inflected death and is one of the leading causes of death in the world. Women and men of all ages, ethnicities, and socioeconomic backgrounds commit suicide. Since the beginning of recorded history, people have taken their own lives.

People who attempt suicide may differ in their motives and in their determination to end their lives. In his classic book Deaths of Man, published in 1973, Edwin Shneidman identified four kinds of people who attempt suicide. Death seekers unambiguously intend to end their lives. As Shneidman described, they may waver in their intent over hours or days, but in the moment of the attempt, they are determined and single-minded, and thus choose a suicide method that is almost certain to result in death.

Death initiators are also certain that they wish to die. Their suicidal act is based in the belief that they are going to die before long anyway, perhaps within days, weeks, or months, and they are expediting the process. Death initiators are often elderly or very ill. Death ignorers believe that taking their own lives will lead to a different and better existence rather than merely the end of their current existence. For instance, they may believe that by committing suicide they will be reunited in the spiritual world with a deceased loved one. Many child suicides are of this type, but adult suicides may also fit into this category. Death darers have mixed feelings about death. They are in pain and wish to die but are not single-minded in this wish, even at the moment of the attempt. They tend to have complex motives for their attempt, including a wish to die, a wish to express anger toward someone else, a desire to make someone feel guilty, or a desire to get attention. Their attempt reveals their ambivalence. Overall, death darers choose methods that may not be lethal, and they may contact another person (e.g., call someone on the phone) immediately prior to or during the attempt.

As is demonstrated by these different types of people who attempt suicide, suicide may be motivated by different reasons or may be based in various ways of thinking. Researchers have identified different types of immediate circumstances or ongoing life conditions that can trigger suicidal behavior. First, underlying psychological disorders are clearly tied to many suicide attempts. As psychiatrist Howard Sudak reported in his 2009 review of suicide, 60 percent to 70 percent of people who commit suicide suffer from significant depression, and 10 percent suffer from schizophrenia. Suicidal thoughts are a common symptom of depression, and, thus, treating depression is likely to decrease suicide risk.

As reported by psychiatrist Zoltan Rihmer and colleagues, a program in Sweden successfully reduced the suicide rate in a community by training physicians to identify and treat depression in its early stages. In schizophrenia, suicide is most frequently linked to demoralization, despair, fears of further decline in one's own mental and psychological functioning, or frustration over one's low quality living circumstances, such as homelessness. Thus, if the quality of life of people who are diagnosed with schizophrenia can be improved—even if particular symptoms, such as delusions and hallucinations, are not effectively treated—perhaps some suicides among schizophrenic patients can be prevented.

Suicide attempts often occur with alcohol or other drug use. In a French sample of suicide attempters, Michel Lejoyeux and colleagues found that 40 percent drank alcohol prior to the attempt. Use of other kinds of drugs may also be linked to suicide attempts. The exact role that the use of alcohol or other drugs has in the suicide attempts is unclear. Ingesting the drug may decrease one's ability to problem solve, increase feelings of aggression, decrease fear of a suicide attempt, or some combination of these. Other explanations are also possible.

Changes in mood frequently occur prior to a suicide attempt. The most common mood change is increased sadness. Other feelings that may increase include anxiety, anger, and shame. Suicidologist Edwin Shneidman described a type of generalized psychological pain that he calls “psychache.” Psychache seems unbearable and intolerable to the person; possibly, the only end to psychache would be death. Suicide attempts are also often preceded by feelings of hopelessness, feelings as if the current life circumstances and ways of thinking and feeling will never end.

Stressful events often precede a suicide attempt. Immediate stressors that can trigger an event include loss of a loved one through death, divorce, or abandonment; loss of a job; stress of combat; or involvement in a natural or human-made disaster such as an earthquake, hurricane, or mass shooting. Chronic stress may also lead to suicide attempts, such as the long-term stress associated with serious illness or living in a physically or emotionally abusive environment, such as may happen with abused children, abused spouses, or prison inmates. Additionally, particular occupations are associated with elevated suicide rates; these occupations may be experienced as especially stressful. These occupations are psychiatrist, psychologist, physician, nurse, dentist, lawyer, police officer, farmer, and unskilled laborer.

Sometimes suicidal behaviors increase in a community or society when another or others attempt or commit suicide. When famous people such as actors, artists, and political figures attempt or commit suicide, suicide attempts and completions increase. For instance, when Marilyn Monroe committed suicide in 1963, the suicide rate increased in the United States the following week. Additionally, when a suicide occurs in a workplace or school, other suicides may follow in that workplace or school. When this contagion effect is known, workplaces and schools often intervene, making additional counseling services available to employees and students when a suicide occurs.

In addition to attempting to uncover triggers that may lead to suicidal behavior, scholars have endeavored to understand deeper, underlying reasons about why people commit suicide. At least three theoretical positions predominate: biological, psychodynamic, and sociocultural. Biological factors may underlie suicide. Suicidal behavior runs in families. For instance, the famous suicide in 1961 of American novelist Ernest Hemingway was followed 35 years later by the suicide of his granddaughter, actress and model Margaux Hemingway. A biological factor that has received research support involves a neurotransmitter, or chemical messenger in the brain.
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Suicide rates increased in the United States after Marilyn Monroe committed suicide in 1963. The National Institutes of Mental Health statistics show suicide is among the leading causes of death in the United States.

(AP/Wide World Photos)

Specifically, suicidal behavior is often associated with low activity of the neurotransmitter serotonin. Low activity of serotonin is also associated with depression. However, it appears that the depression itself is not a sufficient explanation for suicidal behavior. As discussed in a review article by John Mann and Diane Currier published in 2010, low serotonin activity occurs among suicidal individuals who have never suffered from depression. Since low serotonin activity may be a causal factor in suicidal behavior that is independent of the causal factor of depression, what is it about low serotonin that may lead to suicidal behavior? The leading theory is that low serotonin activity may be associated with aggression and impulsive behavior.

According to the psychodynamic view originally associated with Sigmund Freud and proposed in the early 1900s, psychological factors best explain suicide. Freud said that suicide is associated with depression. In the cases of depression that most concerned Freud, and that he believed were the majority of depression cases, an individual had lost a loved one through death or abandonment. The loss leads the depressed individual to “introject” or internalize characteristics of the lost one in order to keep the person close.

At the same time, the depressed person feels intense anger toward the loved one (even if the loved one died). The anger is directed inward, toward the introjected loved one. The anger may become so intense as to be murderous (or in this case, suicidal), leading to destructive behavior including suicide. Consistent with Freudian theory, as discussed earlier in this article, depression often underlies suicidal behavior. Additionally, research has supported another component of Freud's explanation. In a study published in 1982, Kenneth Adam and colleagues found that losing a parent at an early age doubles the risk of suicide attempt at some point in one's lifetime.

A classic perspective on suicide is Emile Durkheim's sociocultural view, originally proposed in 1892. According to Durkheim, suicide risk is directly related to individuals’ connections to social groups. These groups include family, community groups, and religious groups. There are three types of suicides: egoistic, anomic, and altruistic. Egoistic suicides occur among individuals who are disconnected and isolated from society by choice. They are not socialized into the society, and are not interested in the rules of society. They have rejected society. If many people like this exist in a particular society, the suicide rate will be elevated. Anomic suicides occur among those who have a need for connection and for whom that need is not met. Society has not given these individuals stable and satisfying social connections, such as family, community groups, or religion, and the individual is left feeling alienated and that life has no meaning.

The third type, the most different from the other two, is altruistic suicide. Individuals who engage in these acts are exceptionally well-connected socially. They will sacrifice their lives for the good of their society. Examples include the Japanese kamikaze pilots of World War II and soldiers who throw themselves on top of grenades in order to save their comrades. In all three types of suicide, Durkheim's explanation focused most on societal factors as causes of suicidal behavior.

Related to the sociocultural view, suicide rates vary between countries and within subcultures in countries. For instance, the World Health Organization reports very high suicide rates—more than 20 per 100,000 people per year—in some countries, including Japan, Russia, Hungary, Belarus, Estonia, Lithuania, Ukraine, Sri Lanka, and Kazakhstan. A few countries have very low rates by comparison—fewer than 5 per 100,000, including Greece, Egypt, Albania, Armenia, Bahrain, Brazil, Guatemala, and Venezuela. The rates in both the United States and Canada are about 12 per 100,000. Benjamin Saddock and Virginia Saddock have argued that religious beliefs may provide a partial explanation for these differing rates. Countries that are predominantly Catholic, Muslim, or Jewish tend to have low rates. Additionally, people who are very religious commit suicide less frequently.

As reported by Howard Sudak, suicide rates differ for women and men, worldwide. Although women attempt suicide more often than do men, men's attempts are more lethal, resulting in a rate for men that is three times the rate for women. Men's more lethal methods include shooting or hanging themselves. Conversely, a common method among women, drug overdose, is much less likely to result in death. In the United States, suicide rates vary by race. Among five racial groups studied, Native Americans have the highest suicide rate. The rate of European Americans, which is 12 per 100,000, is almost twice the rate of African Americans, Asian Americans, or Hispanic Americans. The rate among Native Americans may be explained by extreme poverty and high rates of alcoholism. Religiosity and other cultural values may play protective roles for African Americans and Hispanic Americans.

Lastly, suicide rates vary by age in the United States. The highest rate is among people over age 65 years, that is, 19 out of 100,000 persons. Many of these suicides appear to be related to poor health and feelings of hopelessness associated with poor health. Additionally, older people have lost friends and family to death, resulting in losses of support and companionship. In the United States, aging tends to be associated with a loss of status. In subcultures in which the elderly receive more respect and status, such as among Native Americans, suicide rates are relatively low.

Clearly, preventing suicide is a concern for mental health professionals. The first suicide prevention program in the United States was established in Los Angeles in 1955. Today, hundreds of suicide prevention centers exist throughout the United States. Additionally, there are hundreds of suicide hotlines in the United States. The counselors at these centers and working for these hotlines and other mental health centers, hospital emergency rooms, and pastoral centers are trained to offer crisis intervention to individuals in need. Crisis intervention involves establishing rapport with the person in need, understanding the client's problem and assessing suicide potential, then encouraging the client to become aware of all of his or her resources (e.g., personal characteristics, social support availability) and developing a plan to help the client make changes in his or her life.

According to many experts, including Howard Sudak, an effective way to prevent suicide is to treat the underlying condition, for instance, depression (present in the majority of cases of suicide), alcohol addiction, or schizophrenia. In depressed individuals, cognitive-behavioral therapy has been found to decrease suicidal behavior. In individuals diagnosed with schizophrenia, the medication clozapine has been found to decrease suicidal behavior. Sudak stated that future research on suicide should include investigating other treatments utilizing rigorous research designs. For instance, antidepressant medications should be investigated thoroughly, as should various types of psychotherapy. Additionally, as new biological treatments for depression (e.g., deep-brain stimulation and vagal nerve stimulation) are researched for their effectiveness in decreasing depression, their effects on suicidal behavior should also be studied.

Gretchen M. Reevy
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TAI CHI

Tai Chi, an ancient Chinese form of martial art, is practiced by many for purposes ranging from achieving wellness to enhancing artistic and athletic performance. It involves slow flowing movements, deep breathing, relaxation, and meditation. Tai chi is a form of Qigong, a practice that dates back 2,500 years according to some accounts. Qigong was and still is used for healing purposes and involves controlled breathing along with movement exercises.

Important components of tai chi are yin and yang and chi, or energy. Yin and yang refers to opposing forces that rely on each other to exist but must do so in harmony. Traditional Chinese medical practitioners believe that sickness is a result of imbalances within the body. Tai chi and other forms of Qigong seek to correct these energy imbalances through movement. Once there is harmony, vital chi can flow normally.

There are three main types of tai chi practiced in the United States today: yang, wu, and tai chi chih. The yang style requires maintaining a wide stance with bent knees during most of its 24 movements. In its traditional form it contains 108 movements. This form is more physically demanding than the other two. The wu style consists of 24 movements in its short form and 100 movements in its traditional form. It is milder than the yang style because participants can use a narrower stance. The tai chi chih style, which has 20 movements, also uses a higher stance, but less weight gets transferred from one leg to the other.

Additional movements in tai chi occur with the arms and hands. They can also include twisting at the waist and turning the body around. Referred to as “forms,” these movements are frequently named after animals and phenomena seen in nature.

Western medicine increasingly acknowledges the role of many traditional Chinese approaches to healing. In academic medical centers across the country, researchers are examining the effects of tai chi on various types of diseases and conditions. For example, during research conducted at Tufts University and published in the New England Journal of Medicine, tai chi appeared to offer some therapeutic benefit to patients with fibromyalgia. Fibromyalgia is a musculoskeletal disorder that results in severe pain for those who have the condition. Other illnesses that tai chi purports to improve include high blood pressure, heart disease, depression, and cancer. However, researchers caution that more studies are needed over a longer period of time and with larger numbers of study participants to determine whether tai chi results in true healing.
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Elderly adults practice Tai Chi. Research has revealed health benefits that accompany the practice of Tai Chi. Tai Chi has become increasingly popular with elderly Americans thanks to research that has revealed health benefits including a reduction in arthritis pain and increased physical mobility associated with its practice.
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In 2008, the National Institutes of Health released a survey showing that Americans spent billions of dollars on complementary and alternative medicine. This included $4.1 billion on activities like yoga, tai chi and Qigong. Tai chi has long played a role in helping performers enhance their skills. Actors use tai chi to develop greater awareness of their bodies and how they move as they perform. In sports, athletes use the ancient art to develop a competitive edge.

Abena Foreman-Trice

References

MedicineNet. “Tai Chi.” September 1, 2010. www.medicinenet.com/tai_chi/article.htm.

National Institutes of Health, National Center for Complementary and Alternative Medicine. “The Use of Complementary and Alternative Medicine in the United States: Cost Data.” July 2009. http://nccam.nih.gov/news/camstats/costs/NHIS_costdata.pdf.

T'ai Chi: The International Magazine of Tai Chi Chuan. “Qigong: An Ancient Way to Balance Mind and Body.” n.d. www.tai-chi.com/info_detail.php?id=16.

Wayne, Chenchen, Christopher H. Schmid, Ramel Rones, Robert Kalish, Janeth Yinh, Don L. Goldenberg, Yoojin Lee, and Timothy McAlindon, “A Randomized Trial of Tai Chi for Fibromyalgia.” New England Journal of Medicine 363 (2010): 743–54.

TANNING

Tanning refers to the natural or artificial process of darkening one's skin color. Typically, tanned skin is achieved via sun exposure, but, in recent years, tanning beds that deliver ultraviolet rays or booths that cover users with a topical spray that mimics a natural tan have become increasingly popular. Indoor tanning with UV radiation lamps or beds has been linked to the three main types of skin cancer: basal cell carcinoma, squamous cell carcinoma, and melanoma, the most dangerous form of skin cancer.
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The EPA index for sun exposure to UV radiation offers numbers on the strength of the sun's rays.

(Environmental Protection Agency)

The debate about altering one's skin color has been going on for centuries; in some cultures, darkened skin color and cosmetic use were seen as markers of wealth and attractiveness, while in others, darkened skin was seen as primitive and uncivilized. In 18th-century Europe and America, cosmetic skin whiteners and home remedies to cure accidental tans were popular. As the Industrial Revolution took hold, however, Western notions about skin color began to change. In Europe, as the working class headed indoors to do factory work, the wealthy started associating darkened skin with leisure time and wealth. This new association did not take hold in America until the early 20th century because Victorian propriety forbade skimpy bathing costumes and daywear and looked down upon any alteration of one's skin color.

By the turn of the 20th century, however, new ideas surfaced about leisure time, skin color, and appropriate dress and behavior for women. In particular, women of the 1910s and 1920s began challenging female stereotypes and limitations by putting off marriage and childbearing, donning skimpier clothing (including bathing costumes and dresses that showed off arms, legs, and chests), and wearing cosmetics, which had previously been associated with oversexualized women. These changes, coupled with the accidental tan of European fashion icon Coco Chanel in the early 1920s, paved the way for the rising popularity of tanning in America. Advertisers and other social conduits began associating tanning with health, personal and national strength, female beauty, and female liberation. Advertisements for skin products began focusing on how the products enhanced a tan; this was a departure from ads prior to the 1920s that promoted products that preserved white skin.

As tanning's popularity grew, advertisers from the 1930s to the 1960s promoted obvious products, like tinted face powder and nylons, as well as unobvious products like silverware, by drawing connections between a tan and patriotism, anticommunism, and an acceptance of civil rights activity and the feminist movement. During the 20th century, most products and advertisements related to tanning targeted women, though advertisements for alcohol and car makers, vacation spots, and even a few cosmetic preparations like Man Tan, a 1950s tinted cosmetic, encouraged tanning for men.

Despite a discussion of the health risks of tanning, which began in the 1960s, Americans continued associating tans with leisure time, wealth, beauty, and health through the end of the 20th century; accordingly, advertisers and producers continued promoting tans. “Several times a week, Jaclyn, 22, drives to a tanning bed lined with 100-watt UV bulbs for 15 minutes. It's a routine she's been loyal to since her senior year in high school. ‘I hate being pale,’ she says. ‘It makes me feel ghostly and sick. I look healthier with a tan.’ But what about the potential effects on her skin—the age spots, the wrinkles, the cancer? ‘By the time I have to worry about that, they'll have something to fix it’” (“Tanning Junkie,” 2009). Because of tanning's reputation for giving good health, Americans started looking for easier and faster ways to get sun exposure. Tanning beds (machines using artificially produced ultraviolet rays to tan users’ skin) were introduced in the 1930s. These beds were originally advertised to tubercular Americans, for whom sun exposure was considered healing, and even as a home appliance for adventurous sorts, but by the 1970s, tanning beds were available to the general public in commercial tanning salons. Through the 1980s and 1990s, tanning salons sprung up across the nation, offering Americans quick and intense tans. When scientists made connections between skin cancer and outdoor sun exposure, tanning bed manufacturers promoted beds as safe alternatives. But through the 1990s, studies consistently demonstrated higher risks of skin cancer among tanning bed users because of the intensity of ultraviolet exposure in tanning beds. Despite the risk, there is currently still a large culture of Americans, particularly young women, who use tanning beds.

In the 1960s, many Americans became aware of the strong links between suntanning and skin cancer, among other less serious maladies like wrinkles. Though literature connecting tanning with skin cancer began showing up in popular magazines as early as 1941, it was not until the early 1960s that a serious challenge to tanning's popularity emerged. And though advertisers continued to encourage tanning to sell products, the late 1960s and early 1970s saw the emergence of increasing studies and reports about the dangers of tanning as well as the introduction of alternative products, such as leg creams and other cosmetic substitutes that gave the appearance of a tan. Similarly, sunscreen became widely popular, particularly after the sun protection factor (SPF) rating system was implemented in the 1970s. And yet, Americans continued to ignore the warnings of physicians and prescriptive literature and tan, often with low SPF sunscreen or no sunscreen at all; the association of a tan with good health and beauty was too strong to reverse overnight. It took a concerted effort by scientists, doctors, and others from the 1980s to the present day, armed with frightening statistics about skin cancer mortality rates, to get the word out and convince more Americans to either use stronger sunscreen or avoid sun exposure altogether.

In the 21st century, Americans seem more informed about the risks associated with suntanning. There is copious literature about the risks of sun exposure and the problems associated with darkening one's skin. The positive associations tied to tanning, however, continue to hold strong in the national psyche. As a result, new products have emerged that can be used to alter one's skin color safely; most notably, self-tanning lotions and booths that spray a topical tanning product have become popular and safe alternatives. Additionally, there is much greater attention to sunscreen and sun safety in popular literature and culture, signaling a slowly developing awareness of the dangers of suntanning and attention to preventative measures. A number of U.S. states have passed legislation regulating indoor tanning facilities in an attempt to reduce risks to consumers. According to figures from the Centers for Disease Control and Prevention, 28 states had implemented state laws dealing with tanning as of 2006 (Mayer et al., 2008).

Devon Atchison
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TARGET HEART RATE

Target heart rate (THR) is a concept used to describe the ideal heart rate reached during exercise (typically aerobic) in order to maximize cardiovascular benefit. Calculated as a proportion of maximum heart rate (HRmax), individual target heart rates are highly variable, in part due to the large variation in HRmax found in the population. THR and HRmax are dependent on numerous factors including age, gender, current cardiovascular fitness, and general physical condition.

There are a number of methods used to determine a target heart rate. The key factor in estimating an individual's THR is determining HRmax. While population level trends in HRmax are easily observable, standard deviations tend to be large. In one study of an Olympic rowing team, HRmax was found to range from 166 to 208 (Mickelson, 1982). This demonstrates the wide variability in HRmax, even within relatively homogenous groups. For individuals, HRmax is best determined in a controlled laboratory setting, via a cardiac stress test. However, this is impractical for most people and therefore, many formulae have been proposed to estimate HRmax.

The most commonly cited formula is HRmax = 220 − age. This formula, while easy to use and commonly cited, is not actually very accurate. Originally proposed in 1970, this formula was never intended to be used by the general population for determining exercise regimes (Kolata, 2001). A 2002 study by Robergs and Landwehr concluded that there is no currently known formula that predicts maximum heart rate with an acceptably small standard error. However, the authors noted that if a formula were to be used, the least objectionable (though it still has a large standard error) is

HRmax = 205.8 − (0.685) (age)

Ideally, an individual's THR is found via a series of tests in a controlled environment. However, this is not practical and in practice, THR is most commonly calculated as approximately 60 percent to 80 percent of an individual's HRmax, although the exact percentages vary slightly by source. For example, the American Heart Association gives a broad 50 percent to 85 percent range (American Heart Association, n.d.), while the Mayo Clinic suggests a tighter 70 percent to 85 percent range (Mayo Clinic, 2007). The most common way to calculate these ranges is to directly multiply HRmax by the target intensity. For example, 80 percent intensity would be calculated as THR80% = (HRmax) (0.80). Thus, an individual with a HRmax of 200 bpm would have a THR of 120 to160 bpm (assuming 60%–80%). This calculation's popularity owes to its ease of use, although an alternate method, known as the Karvonen method, is actually more accurate (Davis & Convertino, 1975). The Karvonen method takes the percentage intensity as a percentage of the difference between an individual's HRmax and resting heart rate (HRrest). Again using 80 percent intensity, the calculation would be

THR80% = HRrest + (HRmax − HRrest) (0.80)

Therefore, using the Karvonen method, an individual with a HRmax of 200 bpm and a HRrest of 60 bpm would have a THR of 144 to 172 bpm.

While it is clear that these formulas have large standard deviations, there is no expert consensus on whether THR estimates based on formulas should be used in planning exercise. Ultimately, the fact remains that using these formulae for estimating THR and HRmax remains popular, it is important to be cognizant of their flaws and use caution in relying on them to guide one's exercise.

David Chen
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THERAPEUTIC TOUCH

Therapeutic Touch (TT) is a so-called energy healing method that involves placing the healer's hands slightly above a patient's body without actually making physical contact (Krieger, 1975). The name itself can be misleading, since TT does not normally involve touching a patient and traditionally entails the healer working approximately 2 to 6 inches away from the patient's body (Herdtner, 2000). TT supposedly can manipulate the human energy field in a number of ways, such as by transferring the healer's own energy into the patient or by removing blockages to energy flow within the patient. It is speculated that this might induce states of relaxation as well as stimulate immune and other healing activities in the patient's body. According to this tradition, the human energy field is an open process that continuously flows and communicates with other human energy fields (Denison, 2004). The main assumption behind TT is that practitioners can learn to detect and change the human energy field of others, revealing an ability to heal that is considered natural and within everyone's capability to learn. Many studies, however, have failed to measure substantial benefits from this therapy.

Origins TT was introduced in 1972 by Dolores Krieger, a nursing instructor at New York University, and Dora Kunz, an energy healer, who together developed this approach at a spiritual retreat center called Pumpkin Hollow, in New York, with the intent to teach it mainly to nurses interested in learning to supplement their more conventional healing work (Therapeutic Touch, 2010). However, TT has roots in many ancient healing traditions, such as the Biblical laying on of hands, even though it does not endorse any specific religion or operate from any specific spiritual doctrine. In fact, Krieger claimed that belief in TT's efficacy is not required for a patient to benefit from its effects.

TT is an extension of Kunz's supposedly lifelong ability to see and sense the human energy field, along with her claimed ability to help heal others using the energy field. TT also originated from a nursing theory created by Rogers (1970), now referred to as Rogers’ Science of Unitary Human Beings (Herdtner, 2000). According to Rogers, human beings are energy fields that are continuously open, have no boundaries, and are constantly in a mutual exchange with what he called “environmental fields.” Rogers theorized that these energy fields are “wholes” that can be identified by patterns. Although these patterns cannot be directly observed, Rogers suggested that the manifestations of these patterns can be observed through the mutual exchange of the human field and the environmental field. In addition, TT fits with the themes of interpersonal caring and patient empowerment emphasized within the nursing profession. TT incorporates Roger's view that the patient is an important part of the healing process and should be the primary decision maker in promoting effective health changes. It also arose as an alternative to mainstream medical approaches that were seen to emphasize a dehumanizing model of medical treatment, valuing technology more than caring.

In contrast to an authoritarian approach to medical care in which the doctor is viewed as the expert and the patient only as a passive recipient of medical services, TT encourages nurses and patients to interact in caring ways (Herdtner, 2000). Krieger (1993) stated the following: “A basic recognition upon which Therapeutic Touch was developed initially was exactly that in the final analysis, it is the client who heals himself. The healer or therapist, in this view, acts as a human energy support system until the healee's own immunological system is robust enough to take over” (Krieger, 1993). TT quickly gained widespread popularity among the nursing community and became more broadly popular in the 1970s. It is still taught within many nursing schools, practiced in many hospitals, and there are an estimated 47,000 health professionals in more than 80 countries trained in TT (Straneva, 2000). TT training is also endorsed by various professional groups, such as the American Holistic Nurses Association (2010).

Research On Effectiveness Studies examining the effectiveness of TT in general have mixed results. Krieger argued that TT is effective in managing pain and anxiety as well as in promoting wound healing, while others state that numerous case studies have shown it to be effective (Denison, 2004). In terms of possible mechanisms, Krieger considered hemoglobin levels to be a possible marker of well-being, as a molecule in the blood carrying oxygen to all the body's cells, and reported that following a TT session, a significant number of patients showed higher hemoglobin levels. Other studies have found TT to be effective in decreasing anxiety in dementia patients (Doherty, Wright, Aveyard, & Sykes, 2006) and in fibromyalgia patients (Denison, 2004). TT has also been found to reduce pain associated with migraine headaches (Lothian, 1993) and promote wound healing and pain management (Straneva, 2000).

Not all studies have supported the effectiveness of TT. One particularly noteworthy study was done by Emily Rosa, an 11-year-old girl who was the youngest to ever publish a paper within the Journal of the American Medical Association (Rosa, Rosa, Sarner, & Barrett, 1998). She recruited 21 TT practitioners to test whether or not they could accurately detect the human energy field. To accomplish this, she had practitioners stand on one side of a cardboard screen, while she stood on the other. Practitioners were instructed to place their hands through holes in the screen, while Emily randomly placed her hands in front of the practitioners. After many replications, results of the study showed that only 44 percent of the practitioners were able to accurately detect her energy field, which was slightly worse than chance.

In other studies, Olsen, Sneed, Bonnadonna, Ratliff, and Dias (1992) used TT to treat victims suffering from a hurricane disaster and found that it was not effective in reducing stress, while Hughes, Meize-Grochowski, and Harris (1996) did not find significant reduction in anxiety among adolescent psychiatric patients receiving TT. Many other studies have shown inconclusive results, leading some critics to refer to TT as “quackery,” especially for its lacking both an objective and theoretical basis (e.g., Rayner, 1999).

Although the existing studies on TT are inconclusive, in a broader context there is a growing body of research that highlights the importance of touch. Particularly noteworthy is Field's work at the University of Miami School of Medicine (Touch Research Institute, 2010), where over 100 studies have shown the positive effects of various massage therapies involving touch. Some of these significant findings suggest that touch is effective in enhancing growth in premature infants, decreasing pain in fibromyalgia, enhancing immune function in HIV and cancer patients, increasing pulmonary function in asthma, and decreasing glucose levels in diabetes, to name just a few of its benefits. It is important to note, however, that therapeutic touch practice does not actually involve physical contact, such as these various massage approaches, so extrapolating from the massage research to TT is only speculation.

The question remains, does TT heal, and, if so, through what mechanisms? Is there an actual energy field that a TT healer can sense in patients and then manipulate to result in healing? Alternatively, could the fact that a TT healer spends time and bestows concentrated attention on patients, especially within nursing settings during times when patients are suffering from difficult illnesses and might feel especially alone and vulnerable in the face of invasive and complicated technologies, be enough to account for any healing, perceived or real?

Cheryl Fracasso and Harris Friedman
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TRADITIONAL CHINESE MEDICINE

Chinese medicine, also known as Traditional Chinese Medicine (TCM), is a medical system developed thousands of years ago in China. This system diagnoses and treats patients using a unique form of analysis for diagnosis and herbs and other Chinese practices for treatment. Sometimes erroneously referred to only as acupuncture, TCM also includes the treatment modalities of Chinese herbal medicine, Qigong (a meditation style), Tui Na (Chinese massage), and dietary therapy as well as acupuncture. In contrast, scientific Western medicine is largely based on an approach that focuses on the body and not on the mind or spirit. Western medicine works to identify and treat molecular abnormalities that cause disease, and treatment uses drugs and/or surgery.

Being an ancient discipline, TCM evolved without the advent of modern science. Therefore, diagnosis is made, in part, by observing the human body as it relates to the natural world around it. It is holistic in nature, meaning anything that affects one part of the body necessarily affects other systems within the body. A headache, for instance, is not seen as an isolated event. Rather, it is merely a symptom related to a deeper cause, whether emotional, energetic, or physical in nature. Treatment focuses on the root cause of a disorder. If the root is addressed and corrected, the symptom will not be able to manifest.

Slow Medicine Using an analogy, TCM could be considered “slow medicine” when compared to modern medicine, which could be called “fast medicine.” Rather than using drugs to fix an isolated problem, TCM looks to balance the individual and return health from the inside out. Once harmony is restored, the symptom can no longer exist because the body is in balance. However, achieving balance takes time. Acupuncture, Chinese herbal medicine, and dietary modification may take weeks or even months to take effect, hence, the label “slow medicine.” However, once balance and harmony is restored, the result is long lasting because the reason for the disorder has been addressed.

For example, a person may take ibuprofen to remedy the symptom of a headache. This works quickly but does nothing to address the question of why the person gets repeated headaches in the first place. TCM looks to ascertain the reason behind the headaches, which may have its roots in any number of the body's systems. This takes time, but once the body is assessed, the reason behind the headaches is determined and a treatment protocol is implemented, balance is restored and the headaches stop.

[image: images]

Jars containing herbs used in traditional Chinese medicine line the shelves in this store in Chinatown, San Francisco.
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Chinese medicine is believed to have begun approximately 5,000 years ago. Since much of Chinese medicine came before the advent of modern science, demons, spirits, and ghosts were used periodically as explanations for some of the observed phenomena in ancient times. When Chiang Kai-shek and the Kuomintang came to power in China in the late 1920s, acupuncture and Chinese medicine were characterized as old school and ancient, and leaders wanted it replaced by the more modern Western medicine. After World War II and the Communist party coming to power, the national view changed. Party leader Chairman Mao said Chinese medicine was the people's medicine, being both cheap and readily available to all, and he elevated it to its previously honored status. However, being of a nonreligious nature, he decreed that any mention of demons and spirits be left out of the teachings of Chinese medicine. Thus began the distillation of what is now known as Traditional Chinese Medicine, or TCM, and what is the version of Chinese medicine currently being taught in the teaching colleges throughout China and the world.

Basic Concepts To have a basic understanding of TCM, one must entertain certain concepts that are foreign to the minds of many westerners but are central both to Chinese thought and TCM. The concepts of yin and yang, chi, the meridian system, premodern causes of disease, and Five Element theory must be discussed before beginning to explore and understand TCM.

Yin and yang are concepts central to the workings of TCM. They should be seen as one interconnected entity rather than opposites, as one could not exist without the other. The original meaning for the Chinese character of yang was the sunny side of the slope. Yang is therefore likened to characteristics such as male, heat, brightness, upward and outward, and the sun. Yin, on the other hand, originally meant the shady side of a slope (Kaptchuk, 1983). Yin is likened to the characteristics of female, cold, darkness, downward and inward, and the moon. Yin and yang are two poles of one whole, two aspects that cannot exist without the other. As depicted in the ubiquitous symbol, yin constantly transforms into yang and yang into yin. Within yin there is necessarily an element of yang, hence the dot in the symbol, and visa versa. While something may be characterized as yang (the flower of a plant), it is only yang when compared to something more yin (the root of the same plant). Something can be either yin or yang, depending on what it is compared to. A hot tub would be yang when compared to a tepid bath but yin when compared to a vat of bubbling oil. One way TCM looks at the human body is the relationship between yin and yang. For example, a person with a red face, a booming voice, and a boisterous nature would be considered a yang-type person, especially when compared to a frail, soft-spoken, pale-faced person, who would be considered yin type.

While yin and yang may be the basis of TCM, the concept of chi can be seen as its driving force. The idea of chi runs deep in many Asian cultures. Often translated as “vital energy,” “vital force,” or “life force,” chi is a difficult concept to translate with a few words. It is often described as the energy that animates the different forms in the world, or the energy inherent in all things. Einstein's famous equation, E = mc2, would seem to support this idea, as his equation states that energy exists within all forms of mass.

Another western concept that may help give a better understanding of chi is the famous Star Wars idea of “the force.” Many people postulate that the idea for the force had origins in eastern thought. In fact, when Obi Wan Kenobi states, “The force is what gives a Jedi his power, it is an energy field created by all living things. It surrounds us, penetrates us, and binds the galaxy together,” he could easily be giving a definition of chi. To carry the Star Wars analogy further, the dark side and the light side of the force are but two aspects of a single entity. An excellent example of the yin-yang dynamic in action is when Anakin Skywalker (good, light) transforms into Darth Vader (dark, evil), morphing from one side to the other. This so-called force, or power, of chi can be seen as its yang aspect. The yin aspect of chi is centered more on intellect, consciousness and spirit.

Chi courses through the body via meridians. The meridian system is an invisible network of channels and conduits through which the chi flows. The ancient medical text, The Huang Di Nei Jing, states, “The function of the channels (meridians) is to transport the Qi and blood and circulate Yin and Yang to nourish the body” (Ni, 1995). There are 14 main meridians named primarily after organs and many smaller branches of these main meridians. While the meridians are named after organs and their pathways flow through the organs, they are separate from the organs themselves. It is into specific points on the meridians that acupuncture needles are placed. Acupuncture is said to regulate the flow of chi in the body, thus restoring balance and harmony to it.

As TCM predates modern science, viruses, bacteria and other microscopic organisms were not seen as causes of disease. Rather, the causes of disease are known as the six pernicious influences and the seven emotions.

Influences And Emotions The six pernicious influences are wind, heat, cold, dampness, dryness, and summer heat. These must be seen as analogies rather that absolutes. A viral infection with symptoms of fever and a sore throat would be seen as a combination of wind and heat—wind because of the swift onset of disease, and heat for the fever and hot, raw throat. A viral infection with symptoms of chills and a clear runny nose would be seen and a combination of wind and cold. Dampness could be seen as analogous to phlegm. Dryness is a symptom of dryness. Summer heat is analogous to heatstroke.

The seven emotions are joy, fear, anger, sadness, worry, fright, and grief. Sometimes a variation of these seven is listed, which highlights the fact that these seven are only examples of the multitude of human emotions. The key is that emotions, both positive and negative, affect the workings of the human body.

Just as the ancient Greeks attributed four humors to the human condition, Chinese medicine assigns five humors to the human condition. These are water, wind, fire, earth, and metal. Each element is related to a certain organ, a certain emotion, a certain flavor, a certain smell, and so forth. The interplay between the elements is observed in nature and reflected back in the human condition. While a balanced human experiences the multitude of emotions, an excess of a particular emotion can negatively affect the body. The Five Element theory relates to the seven emotions and the body's organs in the following manner. Anger causes chi to rise and is related to the liver. Joy scatters chi and is related to the heart. Worry, also seen as pensiveness or rumination, knots chi and is related to the spleen. Sadness and grief weakens chi and are related to the lungs. Fear and fright are both related to the kidneys. Fear causes chi to descend and right causes chi to become chaotic (Ni, 1995).

TCM takes the Five Element interplay into account when assessing a patient. One particular style of Chinese medicine is known as Five-Element Acupuncture. This particular style was popularized by J. R. Worsley of England. In Five-Element Acupuncture, the dynamic and interplay between the elements is the main diagnostic criteria. Five-Element Acupuncture pays particular attention to the emotional and spiritual well-being of a person. The color of a person's face, their smell, the sound of their voice, and their predominant emotion and how these relate to the interplay between the five elements is the main diagnostic criteria. The energy of a particular element usually predominates in an individual. This element is central to the diagnosis and is known as the causative factor.

The Four Examinations In TCM, diagnosis and assessment of the body, as it relates to yin, yang, and the health of its chi, is done by assessment. Traditionally, TCM uses what is called the Four Examinations. These are looking, listening, asking, and touching.

“Looking” refers to a visual examination of the patient. A practitioner looks to see if there is a spark in a patient's eye and assesses the nature of his or her facial color. In TCM, the tongue is examined. Its shape, color, coating, and size all reflect certain harmony or disharmony within the body.

“Listening,” which also includes smelling, applies to the tenor and force of a person's voice as well as a person's smell. For instance, if a person's voice turns weepy when speaking about a particular event, it might indicate an imbalance in the metal element, which relates to the lungs.

“Asking” refers to a practitioner's questioning of a patient to ascertain the health and wellness of the different systems within the body. A practitioner may ask about a patient's energy level, appetite, digestive health, feelings of fever or chills, quality of sleep, and the predominance of a certain emotion or any number of other health-related items. For women, the regularity, intensity, and quality of the menses are of particular importance. If a patient's primary complaint is pain related, the practitioner will ask questions about the pain; where does it hurt, how intense is the pain, and, about the nature of the pain, is it dull, sharp, stabbing or of a different quality.

“Touching” refers primarily to pulse taking. Pulse taking is integral to the art of Chinese medicine. It is said there are 28 different types of pulses. Rate, rhythm, depth, and strength are some of the parameters assessed. Chinese medicine also looks at the quality of the pulse. This is a subjective assessment that takes many years to learn. The subjective pulse can be classified as wiry (like a violin string), tense (wiry with a quiver), slippery (like one's hand is in a bowl of pearls), or choppy (like a knife being pulled along bamboo). Each of these qualities reflects the harmony, or lack thereof, within the body. A pulse could be rapid, strong, and slippery at the same time.

Once all the information from the Four Examinations is gathered, the practitioner synthesizes the information into a working diagnosis. In TCM, as taught in the teaching colleges of China, the primary diagnostic method is called the Eight Principles. The Eight Principles are yin/yang, internal/external, excess/deficiency, and hot/cold. The body is assessed according to these principles. Is the body yin type (pale face, weak voice) or yang in type (red in the face, loud voice), hot (fever) or cold (chills)? Is the problem one of an excess nature (high blood pressure) or deficient nature (lethargy), of internal origin (ulcer) or external origin (common cold)?

These parameters are then applied to the organ system. For instance, the lungs may be too yin (phlegmy) or too yang (dry). The problem may be one of an internal origin (shortness of breath) or external origin (cough with fever). The problem could be excess type (strong, phlegmy cough) or a deficient type (weak, feeble cough). The nature of the phlegm could be hot (green phlegm) or cold (pale phlegm). If the patient has a cough of recent onset with copious, green phlegm, she might be diagnosed with and external attack of wind/heat with phlegm attacking the lungs.

Once a diagnosis is established, a practitioner may choose between any of the modalities that comprise TCM. Using our prior diagnosis of an external invasion of wind/heat with phlegm affecting the lungs, a practitioner may choose to use acupuncture, Chinese herbal medicine, diet and exercise therapy, or any combination of modalities within the scope of TCM. For instance, a practitioner might choose acupuncture points such as Lung 7, Large Intestine 11, and Stomach 40 to clear the wind/heat and reduce phlegm. An herbal formula named Chrysanthemum and Mulberry might be chosen to address the cough. The patient might be advised to avoid dairy products, as they can exacerbate a phlegm condition. Once the patient has recovered from the illness, the practitioner might recommend a treatment protocol to address why the patient gets sick frequently. This would entail an in-depth assessment of the individual and diagnosis based on the Eight Principles. Treatment would then include one or more of the modalities common to TCM. Among the treatment modalities used in TCM, acupuncture and Chinese herbal medicine are the most commonly used.

Treatment Acupuncture is the insertion of fine needles into specific points on the body. The exact mechanism of how it works is not sufficiently explained by western science. However, according to the principles of Chinese medicine, acupuncture regulates the flow of chi within the body. The needle can be seen as a fulcrum, off which the body can more easily lever and regulate its chi flow. Pain is seen as a blockage of the chi flow. This can be likened to a stream being blocked by a beaver dam. The flow of the stream is slowed, and the outlying areas become swampy and mucky. So is the body's chi flow interrupted. Acupuncture helps reestablish the healthy flow of chi, restoring balance and harmony to the body and thus relieving pain.

Chinese herbal medicine can be administered alone or along with acupuncture. The Chinese herbal medicine pharmacopeia contains well over 1,000 substances, most of which are plants but a few of which are animal and mineral substances. Each herb is classified as to its energy (hot or cold), its taste (sweet, sour, bitter, salty, or acrid), the meridian it affects, and its functions. The herb ginseng, for example, is warming to the body, its flavor is sweet and slightly bitter, it enters the Lung and Spleen meridians and strongly strengthens chi. Generally, Chinese herbs are administered as part of a formula, which usually consists of six or more individual herbs. Certain herbs are formulated together because they work well for a specific problem or diagnosis. Traditionally, these herbs are boiled for about an hour and then ingested as a tea throughout the day. Nowadays, these formulas are also prepared in a variety of ways, including pills, powdered extracts, and alcohol- or glycerin-based tinctures.

While the root of the medicine is ancient, Chinese medicine is always evolving and adapting. Throughout its long history, this form of medicine has withstood the scrutiny of time, and new theories have been developed, written about, and tested. These principles became enfolded into the knowledge base of what is Chinese medicine. To this day, Chinese medicine adapts to modern conditions. For instance, acupuncture is frequently used in fertility clinics to improve the chances of conception with in vitro fertilization. Studies in the late-20th century showed an increased percentage of successful conception with the inclusion of a particular acupuncture protocol. Since that time, it has been adopted by fertility clinics throughout the west. Acupuncture is also used in cancer clinics, refugee camps, and Olympic training centers. According to the World Health Organization, acupuncture is effective in treating a myriad of conditions, including low back pain, sciatica, headaches, morning sickness, labor induction, allergic rhinitis, depression, and rheumatoid arthritis, to name a few.

In the United States, Chinese medicine practitioners are trained at colleges of Chinese medicine that are located throughout the country. These colleges are generally four year, 2,400 hour courses. Once graduated from a school, practitioners are certified by passing for a national board exam. The exam, administered by the National Commission for the Certification of Acupuncturists (NCCA) has been adopted by most states and serves as a standard for students, even in states with their own exam, such as California. Once passed, graduates are registered by the state in which they choose to practice. Licensing for qualified practitioners is now available in 36 states and in the District of Columbia.

Training And Certification The Accreditation Commission for Acupuncture and Oriental Medicine (ACAOM) is the national accrediting agency recognized by the U.S. Department of Education to accredit master's level programs in the acupuncture and Oriental medicine profession. As an independent body, ACAOM accredits master's degree and master's level acupuncture and Oriental medicine programs. There are currently over 60 schools and colleges with accredited or candidacy status with the ACAOM.

Information about accredited programs is also available from the Council of Colleges of Acupuncture and Oriental Medicine, which has brochures and catalogues of accredited schools in the U.S. and in other countries. Requirements vary among countries. For example, in Canada, the provinces of British Columbia, Alberta, and Quebec have licensing requirements. In Australia, the regulations vary by state, and there is no government regulation of acupuncture in the United Kingdom.

When choosing an acupuncturist, it is important to look for the initials LAc, DiplAc or D.O.M., which means the individual is fully qualified and has passed the national board exam. Licensed Acupuncturists, LAc, are required to have a minimum of 1,800 to 2,400 hours or more of educational and clinical training, depending on individual state requirements. In most states they must also be certified with the NCCAOM. The DiplAc signifies completion of a diploma program at schools certified by the ACAOM and usually includes three academic years of study. The D.O.M. is the doctor of Oriental medicine degree, and it indicates additional training beyond state licensure to practice acupuncture.

TCM faces growing regulatory challenges in the Untied States and Europe over the use of various imported mixtures and compounds. In 2009, these TCM exports were valued at 1.46 billion U.S. dollars according to the Ministry of Commerce of the People's Republic of China (”Exports,” 2010). With so much at stake for both the United States and China, the U.S. Pharmacopeial Convention (USP) and other international standards-setting organizations are working with government regulatory agencies to develop standards for ingredients historically used in TCM. Regulation in the United States is important because these compounds could be classified as a drug when used for treating or preventing diseases rather than as a dietary supplement, as they are now, when used to maintain health. TMC products were classified as dietary supplements with few exceptions, following passage of the Dietary Supplement Health and Education Act of 1994. This classification meant they were not subject to Food and Drug Administration (FDA) testing before they were allowed to be sold.

All dietary supplements in the United States are required to have labels that contain the supplement facts; directions of use; and the name of the manufacturer, distributor, or importer. In an ongoing effort to standardize TMC herbal exports from China, many TMC medicinal prescriptions with fixed combinations of herbs are now being formulated into tablets, pills, and liquids known as Chinese patent medicines (CPM). The CPM have gained wide acceptance in Asia as well as in other parts of the world as TCM also grows in popularity. The first Chinese-made pill to treat cardiovascular conditions is expected to be marketed in the United States as early as 2013 and has passed several crucial FDA drug trials (”Chinese Patent Traditional Medicines,” 2010). The pill is composed of herbal extracts and has already been approved in Canada, Russia, Vietnam, and some African countries.

David Teitler
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TRANS FATS

Trans fats are as common as packaged cookies, cakes, pies, or other sweets. Scientifically they are monounsaturated or polyunsaturated fatty acids made when vegetable oil is hydrogenated. During this process, hydrogen is added to unsaturated fatty acids and heated to a very high temperature. This results in partially hydrogenated oil when the oil hardens at room temperature. This creates a more stable food and gives it a longer shelf life, along with a nice, creamy feel when eaten, which is important for manufacturers of processed foods, who relied on it heavily, until recent years. Shortening and oleo are the most recognizable forms of partially hydrogenated oil. The problem is, trans fats are bad for us.

In 2006, the U.S. Food and Drug Administration (FDA) added trans fat to the nutrition label requirements established by the National Labeling and Education Act (NLEA) of 1990. Then, in July 2008, food legislation required that fat content of greater than five grams be listed in one-gram increments, less than five grams could be listed in half-gram increments, and lower than a half of a gram could be listed as containing no grams of fat. Critics of trans fats continue to call for the FDA to revise its labeling rules and require that food labels reflect any trans fat content, even amounts below a half of a gram.

While most fried foods and commercially baked goods until recently contained at least some trans fats, manufacturers have now experimented using other fats in an attempt to meet the new guidelines. Of course, a small amount of trans fat occurs naturally in some animal products, such as in lamb, beef, milk, butter, and cheese. While U.S. consumers eat more saturated fat than trans fat on average, and neither is considered healthy, it is the trans fat that has received the bulk of criticism from legislators and nutritionists who want to ban its use completely.

In fact, California became the first state in the nation to ban trans fats in all restaurant food as of 2010. This followed the lead of similar legislation passed in 2006 in New York City, which at that time banned artificial trans fats from restaurants, school cafeterias, pushcarts, and almost every other food-service operation in the city. Philadelphia did the same. Major businesses like Walmart and McDonald's were also paying attention to the legislation against trans fats and have slowly gotten away from trans fats. A study funded by the National Institutes of Health, and released by the University of Minnesota's School of Public Health, showed that major American fast food chains including McDonald's, Burger King, and Wendy's have significantly decreased the amount of trans fats in their French fries, and at the same time they have not raised the levels of saturated fats to compensate.

Walmart also launched a major initiative in 2011 to reformulate thousands of items by 2015 to remove all remaining industrially produced trans fats, as well as reducing sodium content by 25 percent and added sugar content by 10 percent. Walmart executives said they hoped to build on First Lady Michelle Obama's “Lets Move” campaign by making healthy food choices more convenient and affordable to U.S. families (“Walmart,” 2011).

The company's announcement earned the praise of Center for Science in the Public Interest (CSPI), whose executive director, Michael F. Jacobson, called the news an opportunity to virtually eliminate artificial trans fat in packaged foods and help push food manufacturers to cut the sodium content as well. He added those two moves by Walmart could save thousands of lives each year from heart disease or stroke (Jacobson, 2011). It was the CSPI that asked the FDA in 1993 to require that companies list trans fats on the Nutrition Facts labels. The CSPI has continued to lobby against trans fats since that time.

Despite their poor image, fats aren't all bad. Some fats are needed for good health to help the body absorb fat-soluble vitamins. Fats contain saturated or unsaturated fatty acids, two of which are essential and must be included in the diet for a person to be healthy. Those two are linoleic and linolenic acid, and they are found in plant foods. The saturated fats are found in red meat; butter; whole milk; poultry; and coconut, palm, and tropical oils. These fats are high in cholesterol and are known to increase blood cholesterol levels.
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McDonald's has significantly decreased the amount of trans fats in their French fries in response to consumers’ demands for trans fat–free foods.

(AP/Wide World Photos)

There are also good fats; the monounsaturated fats, which include olive oil, canola oil, and peanut oils and which can also be found in avocados and nuts. Polyunsaturated fats, unlike monounsaturated fats, which begin to solidify if chilled, remain liquid no matter the temperature, include omega-3 fatty acids, which are considered especially healthy. The polyunsaturated fats can be found in walnuts, corn, sunflower, soy, and vegetable oils.

In the case of trans fats, scientists suggest that, gram for gram, trans fats are twice as damaging to health as saturated fat. Studies have shown that trans fat raises LDL cholesterol in a similar way to saturated fat and also raises blood triglyceride levels. When the increased LDL gets inside the arteries, it can cause inflammation and prevent the normal healing responses and can lead to insulin resistance, diabetes, and heart attack. It is thought that trans fats depress the protective high-density lipoproteins (HDL), otherwise known as the “good” cholesterol, which helps prevent heart attacks. Trans fats also effect triglycerides and make blood platelets stickier than usual, which raises the possibility they will form clots throughout the bloodstream. The World Health Organization has done its own analysis of the effects of trans fats and recommended ending the use of trans fat by food manufacturers and called for a reduced consumption to no more than 1 percent of dietary intake per day (Nishida & Uauy, 2009).

Due to label requirements in the United States, consumers should read labels to avoid trans fats. Other things that are important to avoid include partially hydrogenated oil, shortening, and oil blend. Some foods are being reformulated to meet the changing requirements; for example, tub margarines may be trans-fat free, but stick margarine is not. Also, look for trans fat in unlikely places, such as snack bars, condiments, icing, and other processed foods. When checking labels, the lower the partially hydrogenated oil or shortening appears in the list of ingredients, the less of it will be in the food. Just because labels say “0 grams trans fat,” check the ingredients list for those telltale words. Remember, labels can round down to 0 if there is less than half a gram of trans fat—however, that is only per serving. Thus eating more than 1 serving means eating more grams of trans fat. The problem is not in having an occasional serving of a processed baked good, the problem lies in daily food choices that rely on processed, packaged foods rather than fresh fruits, vegetables, or whole grains.

Sharon Zoumbaris
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U.S. DEPARTMENT OF AGRICULTURE (USDA)

The U.S. Department of Agriculture (USDA), one of the largest federal agencies, oversees the federal government's role in administering farms, farm life, and agriculture in general. The USDA also protects the public through its system of food inspection, and it assists citizens through distribution of commodities.

The USDA is a diverse organization with components that perform a multitude of functions stemming from the production of food. For example, the USDA has a research component. It is part of the distribution system in that it administers the food stamp program and also distributes foods to schools. It has been mandated to develop programs that encourage sustainability as well as being tasked with preserving the natural resources of the country in the form of grasslands and protection of the national forests. Finally, the USDA is tasked with encouraging and supporting the agricultural economy, protecting markets, and participating in the world economic marketplace.

In 1839, Congress created the Agricultural Division as a division of the Patent Office. Its original mandate was to research and collect agricultural statistics for the Patent Office, and its original budget was $1,000. It took President Abraham Lincoln to create the Department of Agriculture as a free-standing agency in 1862. Lincoln's Department of Agriculture was not a cabinet-level agency, and as in many states today, it was headed by a commissioner.

This was politically significant, because the country was primarily agricultural at this time. On creating this new agency, Lincoln said that it was the “people's department.” By 1889, President Grover Cleveland determined that the Department of Agriculture should become a cabinet-level agency.

Because the country was based on agricultural roots, the need to improve agricultural practices and continue to provide enough food for the country was in the collective mind of Congress in 1887. Congress enacted the Hatch Act, which established agricultural experiment stations. These state-based stations could be tailored to the needs of each state. In the early 20th century, there was a movement to eat well and educate the public about healthy eating. So in 1906, Congress enacted the Food and Drug Act, which included a mandate to the USDA to begin educating the citizenry regarding the preparation and proper handling of food.

The educational role of the USDA was furthered by the passage of the Smith-Lever Act of 1914. This act created the cooperative extension service, with an office in every state, which teaches about agriculture and home economics. This gives the USDA a platform in every state.

The USDA is responsible for regulations that monitor and control the slaughtering industry. These include the regulations regarding the handling and slaughtering of animals and keeping of the meat. As the country was becoming more urban and meat was not bought directly from farmers but was beginning to be shipped around the country, the meat-packing industry and butchery practices were creating conditions that allowed for the growth of lethal pathogens. With the USDA rules stemming from the Meat Inspection Acts of 1890 and 1891, there was a new emphasis on proper handling and enforcement.

The USDA provided crucial services to farmers and consumers to ensure that food production continued during the Great Depression of the 1930s. The USDA launched the National Victory Garden Program during World War II. This program encouraged families to grow fruits and vegetables in backyard garden plots so that commercial farmers could spend their resources on producing food for troops. Also during the war, the USDA established price controls and a system for food rationing.

Throughout its history, the USDA has endured allegations of discrimination leveled by African American farmers who have claimed that they were not allowed access to USDA programs, such as loan guarantees and educational programs. In 1999, a lawsuit that was brought against the USDA alleging discrimination against African American farmers was settled.

Approximately 2 percent of Americans work in agriculture. The USDA continues to aid farmers through its special programs that emphasize the life of the farmer and growing. It establishes rules and regulations regarding food safety and nutrition; meat, poultry and egg product safety; water safety programs in rural areas; and food-borne hazards research.

The agency also is charged with operating federal antihunger programs, housing, telecommunications, and drinking-water programs; loan programs create new jobs and other possible improvement of rural life, such as better living conditions, increased access to utilities and less isolation and the inclusion of rural areas into the mainstream of America. Because such a small proportion of the population works in agriculture, the USDA has an increased role in ensuring that there is no hunger, so it spends more than half of its resources on food distribution—food stamps, school breakfast and lunch programs, and distribution of commodities to the poor and elderly.

The USDA has established goals to remain a viable, important, and necessary agency in the pantheon of agencies in the cabinet. As the world of agriculture continues to change rapidly, the agency must remain flexible and meet the needs of the country. It has identified five areas that establish its mission.

The first part of its mission is to increase opportunities in the international marketplace. This means that the USDA must create new markets. This is a political and marketing process, because it requires the USDA to participate in international trade organizations, remain aware of restrictions and requirements of other countries, and provide financial and educational support for U.S. farmers so that they can take advantage of these opportunities. This includes loan programs and the continuation of crop insurance, which allows farmers to feel comfortable with the risk of growing and producing new foods. The basic commodities must also remain in production, however, so managing the current food supply is also part of its mission.

Second, the USDA wants to ensure the continuity of farm life. With the diminishing numbers of people in the agricultural industry, there is concern that the industry will become totally commercial and leave no family farms. In order to ensure biodiversity and maintain rural life, the USDA is involved in lending funds and has loan guarantee programs that can finance rural community improvements. The Rural Utilities Service Agency, a part of the USDA, assists in rural infrastructure projects.

By creating programs that ensure food safety with regard to meat, poultry, and eggs, the USDA is completing one of its missions. It is also charged with the reduction in the number of farm-related insects and other pests and with the prevention of animal disease and food-borne illness. All of these goals can be met by regular inspections, the enforcement of regulations, and the education of farmers and producers.

Another goal is the eradication of hunger and diseases caused by malnutrition. The flip side of this goal is to ensure that those with sufficient means do not overeat, which can lead to eating disorders and obesity-related illnesses.

Finally, the USDA wishes to ensure biodiversity in agriculture, maintain healthy forests and grasslands by good management techniques on public lands, and coordinate with private land holders. The USDA has control over the Health Forest Initiative as well as the Natural Resources Conservation Service. Managing soil is the key to healthy agriculture and is part of the purview of the USDA.

To accomplish these tasks, the USDA works with other federal government agencies, corporations and agencies in the private sector, researchers and scientists at private companies and universities, as well as foreign governments. The USDA has 17 agencies and 12 offices.

William C. Smith and Elizabeth M. Williams
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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS)

A relatively new cabinet department founded in 1979, the Department of Health and Human Services (HHS) was created by splitting what was formerly the Department of Health, Education, and Welfare (created in 1953 during the term of President Dwight D. Eisenhower) into Health and Human Services and the Department of Education. The portfolio of HHS contains the public health of the United States and maintaining the welfare of the citizenry. Although the Social Security Administration was originally a part of HHS, that function was transformed into an independent agency in 1995. Today, HHS has the administration of the U.S. Public Health Service and the Family Support Administration.

The HHS is responsible for many health-related programs. It also is responsible, along with the Food and Drug Administration and the U.S. Department of Agriculture (USDA), for food safety. The Food Safety Working Group, which advises the president and the executive branch on matters of food safety, is made up the representatives from the USDA and the HHS. This group has recommended, for example, that the Office of Homeland Security (HS), which has jurisdiction over imports into the United States, put into place food security and safety measures that will ensure the importation of healthy and safe food. This resulted in the creation of the Commercial Targeting and Analysis Center for Import Safety by HS. Although it is administered by HS, the Center is run in cooperation with the USDA's Food Safety and Inspection Service, the Environmental Protection Agency, the Food and Drug Administration, and others agencies, whose experts are available when needed.

The HHS is responsible for all aspects of public health, which include diseases. But it also includes illness caused by food-borne pathogens, lifestyle diseases like obesity, mental and emotional conditions that are related to food such as anorexia nervosa and bulimia nervosa, as well as such public health problems as Type 2 diabetes, gout, and alcoholism.

A part of HHS is the U.S. Public Health Service Commissioned Corps. This is the uniformed branch of the Public Health Service headed by the Surgeon General. The Corps is made up of only commissioned officers who are generally considered noncombatants. They can be assigned to the armed forces, however, by the president. The Corps members wear a uniform that is like the Navy uniform with the special Public Health Service insignia. The Corps began its existence as first the Marine Hospital Fund and then the Marine Hospital Service in 1871. Corps members originally help with the health of merchant marines but came to enforce other public health-related matters such as quarantines.

Since 2000, the Surgeons General have addressed the public health issue of obesity. In 2001, the Surgeon General issued a Call to Action, calling attention to the public health problem that obesity represented and asking for the government to act toward preventing the condition. The call to action listed a number of recommendations for lifestyle changes and activities that could be adopted by schools. Having the Surgeon General identify a public health problem gives that problem a high priority in the eyes of the public as well as in the public health community.

In 2010, the Secretary of HHS, the Surgeon General, and First Lady Michelle Obama announced an initiative to combat obesity in both adults and children. There is a role for HHS and the Surgeon General in advising other agencies of government as to how those agencies can support the initiative, as well as producing guidelines and recommendations for schools, parents, and all citizens; collecting statistical information regarding obesity and its complications; and disseminating that information to citizens.

The Centers for Disease Control and Prevention (CDC) is another agency that operates under the aegis of HHS. Despite the public position of HHS and the Surgeon General, the CDC has stated that while obesity continues to be high and a public health problem, it appears to have leveled off in 2003 to 2004. The CDC has yet not determined the reason that the incidences of obesity did not continue to grow. The CDC has also conducted studies of the health costs attributed to obesity. They estimated that in 1998, when the study was conducted, that $78.5 billion of health costs could be attributed to obesity-related illnesses. About half of those costs were borne by the Medicare and Medicaid systems.

The CDC has published a number of studies that indicate that obesity is a larger problem for those in poverty or those at risk for poverty. This circumstance was recognized by Michelle Obama in her initiative against obesity. This is important not only as a public health issue but also as a social welfare issue. Social welfare issues are also administered by HHS.

The Centers for Medicare & Medicaid Services (CMS) are administered under HHS. The Social Security Administration, however, determines eligibility for Medicare and produces the checks for payment of Medicare-covered expenses. Similarly, the CMS administers the Medicaid program. Unlike Medicare, which operates as a federal system, each state administers its own Medicaid program. These programs are not identical and can reflect the cultural and political differences of each state. It is the responsibility of CMS to ensure that the states comply with federal Medicaid regulations and requirements. Both of these programs are enabled by the Social Security Act of 1965. The HHS, through its Office of the Inspector General (OIG), investigates Medicare fraud. It has a large enforcement branch that investigates criminal activity. Besides regular training as criminal investigators and officers, the OIG officers receive training in forensic accounting and other special training to uncover fraud and abuse in both the Medicare and Medicaid systems. The OIG operates in cooperation with state law enforcement in investigating Medicaid fraud and abuse. HHS, through the OIG, also is tasked under the Child Support Recovery Act with investigating the intentional avoidance of paying child support in all states and the District of Columbia.

Elizabeth M. Williams
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VACCINATIONS

Vaccines may be among the greatest medical achievements of all time. A vaccine is a preparation, typically injected (although other routes of delivery exist), that stimulates the body's immune system to provide resistance or outright immunity to a given disease. In brief, the body's immune system is designed to “remember” diseases it has encountered before in order to mount a quick and effective response if the disease is encountered again. Vaccines typically contain an agent that looks like the disease of interest. When injected, they trigger the immune-system response. Then, the body remembers the disease and signals the individual's immune system to eliminate the pathogen if exposed to it again in the future.

Vaccines are available for a wide range of diseases that once devastated world populations. Although too numerous to list in their entirety, some of the more commonly given vaccines include polio, tetanus, diphtheria, measles, mumps, and tuberculosis.

Of course, not all disease can be prevented by vaccines. The immune memory produced by a vaccine or previous infection is not always sufficient to fend off illness due to the nature of the disease. For instance, the development of a vaccine for Human Immunodeficiency Virus (HIV) continues to elude researchers at least in part because HIV mutates too rapidly, making the immune memory ineffective.

Prior to the discovery of vaccination, preventing serious smallpox infection relied on the process of inoculation, a practice thought to have originated in India or China well before the 15th century (Radetsky, 1999). While vaccination involves exposing a patient to a weakened or altered form of the disease, inoculation actually exposes an individual to the disease itself. As an example, inoculation might take smallpox residue from an infected individual and rub it into a skin wound on a patient's arm. This would typically produce a milder form of the disease than if the patient were exposed to the disease via the respiratory route. Their exposure would immunize the patient against future smallpox exposure. Unfortunately, exposure to the live, active disease was still a significant hazard, which is why the discovery of vaccination by Edward Jenner in 1796 was so important.
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Edward Jenner (1749 1823) was an English phy-sician who discovered the first vaccine for small-pox.

(Jupiterimages)

Although anecdotal reports suggest Jenner may not have been the first individual to vaccinate, he is generally credited with discovering vaccination because his work led to its widespread understanding and application. Sometime in the early 1790s, Jenner noticed that milkmaids who had contracted cowpox did not develop smallpox. In 1796, Jenner tested his theory by deliberately exposing his gardener's son to cowpox (Radetsky, 1999). The boy developed a mild fever but no serious illness. Afterwards, Jenner exposed him to smallpox and observed that the boy did not contract smallpox. Jenner repeated this with several other subjects and observed the same pattern. He presented his findings to the Royal Society. From there, the practice of vaccination spread, and eventually vaccination was chosen over inoculation with the actual smallpox virus.

While Jenner is credited with first discovering vaccination, it was Louie Pasteur, in the 1870s, who expanded the notion of vaccination to other diseases. Even though Jenner's smallpox vaccine worked because cowpox was a naturally occurring, weaker “version” of smallpox, the concept was not possible to expand to other diseases. Pasteur then demonstrated via chicken cholera and anthrax that the actual pathogen could be artificially weakened and given as a vaccine. This opened the field of vaccines to a plethora of diseases (Stern, 2005).

Since that time, vaccines have been developed for over a dozen diseases as well as other compounds, such as toxins. Vaccines have successfully reduced many diseases to levels far below the prevaccination era, making many diseases, such as measles, now extremely rare in the United States and in other countries with high vaccination rates.

The greatest vaccine success story to date is the eradication of smallpox, the first disease a vaccine was developed to prevent. Due to an aggressive international campaign to vaccinate individuals against smallpox during the early and middle 20th century, smallpox was officially declared eliminated in 1980, thus ending the threat of one of the most deadly diseases in human history. There is now a global effort underway to eradicate polio using many of the same strategies. The move to eradicate polio has been fairly successful so far, with the World Health Organization (WHO) declaring in 2006 that polio remains endemic in only four countries: India, Pakistan, Afghanistan, and Nigeria. Researchers continue to focus on developing new vaccines and improving vaccination rates with known vaccines.

Vaccines work by stimulating the immune system to remember the disease, and, in turn, the immune system includes memory T and memory B cells that can live for decades. That ability of T and B memory cells allows an individual to retain immunological memory throughout most of his or her life. However, the life span of immunological memory can vary with the individual, with the specific disease, and with the type of vaccine.

Vaccines can be loosely divided into categories based on what is used to stimulate the immune system (NIAID, 2011). Closest to the original vaccines are live-attenuated vaccines. These contain a weakened form of the actual pathogen; for example, a virus may have a key gene in its replication cycle inactivated. While these vaccines are often the most effective in producing immune memory, they are also the riskiest, because the pathogen is still, to some extent, functional. Next are killed/inactivated vaccines, which contain the whole pathogen but are completely inactive. Finally, there are vaccines that contain only a particular subunit of the pathogen, such as a key protein or other marker.

Along with these three main types of vaccines, there are others, such as toxoid vaccines like tetanus, which do not target the actual bacteria. Instead, they target the toxin that it produces. Finally, there are other, less common, sometimes experimental forms of delivering vaccines that are used in specific diseases, or those being tested and evaluated for future use.

In general, almost everyone should get certain vaccines such as for measles, mumps, and rubella (MMR) and hepatitis B. In the United States, the Advisory Committee on Immunization Practices (ACIP) has established a recommended vaccine schedule for individuals in the United States based on vaccine and age (CDC, 2011). The precise vaccines recommended may vary from country to country, depending on diseases that are endemic there and the judgment of the local health authorities. For example, the tuberculosis vaccine, BCG, is routinely given in many countries but not the United States. Instead, American vaccines routinely include measles, mumps, and rubella (MMR), diphtheria and tetanus toxoids and acellular pertussis (DTaP), Haemophilus influenzae type b (Hib), rotavirus (Rota), and others. Since these vaccines are a public-school requirement, vaccine coverage rates are extremely high in the United States. Some vaccines are good for life, whereas others require occasional “booster” shots to retain their memory. Influenza evolves every season, which means a new vaccine is developed each year, and individuals are advised to reimmunize themselves annually.

There are other vaccines given on a situational basis. For instance, individuals in the United States do not typically receive the yellow fever vaccine. However, if individuals expect to travel to a country where yellow fever is endemic, they are advised by the State Department to get vaccinated. Aside from travel, individuals in specialized occupations may receive applicable vaccines. For example, an animal-control expert would typically receive a rabies vaccine, even though rabies is not recommended for the general public unless an infection is suspected.

While vaccination is extremely important, there are circumstances that arise when a person should not receive a certain vaccine. This usually occurs if the individual has a documented history of an adverse reaction to a particular ingredient in that vaccine or other medical issues to be considered. For a great majority of people, vaccination is important and advisable unless specifically instructed otherwise by a physician.

Vaccines are considered very safe; still, reactions do occur. The majority of these are mild and include fever, pain, and swelling at the injection site. These reactions do not require hospitalization. However, in rare cases, allergic reactions and other serious reactions have been documented, including anaphylactic shock. It is important to emphasize that deadly reactions are exceedingly rare and scientists and physicians strongly support the benefits of vaccination as a choice that far outweighs the risks.

Vaccines can also be controversial, as was illustrated by the 1999 paper published in the Lancet (Wakefield, 1999) that claimed a link between the MMR vaccine and autism. Although the study has been discredited and the original paper withdrawn, numerous follow-up studies found no increased risk of autism from the MMR vaccine (Doja, 2006). Yet, many Americans continue to believe that the MMR vaccine increases the risk for autism and, consequently, they refuse to vaccinate their children. This has become a public health concern, as vaccination rates dropped significantly following the 1998 report, which lead to a rise in cases of measles, mumps, and rubella.

Vaccines hold a special place in medical treatment as one of the most important medical developments ever. Vaccine research is ongoing as scientists look for cheaper, safer alternatives to existing vaccines and strive to develop new vaccines. One disease receiving a lot of attention is HIV, which has so far eluded vaccine development, even as numerous trials attempt to find one.

Vaccines also show potential in combating diseases not commonly thought of as vaccine-preventable, such as dental carries or cavities. Another exciting development in the field of vaccine research is the potential for vaccines to be used in noninfectious disease, such as cancer. These so-called cancer vaccines exist and have been developed to target viruses that lead to cancer rather than targeting the individual cancerous cells. Researchers are working to find a vaccine that triggers the body's immune system to recognize cancerous cells and may one day be able to vaccinate individuals against particular types of cancer. Although such research is still in preliminary stages, scientists suggest that their early research is promising.

Vaccines have already eliminated one of human history's worst diseases, small pox, and are on the verge of eliminating polio. Vaccines are one of public health's greatest tools against infectious disease and will continue to play a critical role in the future of human health and medical care.

David Chen Dental Health; Immunization; Pandemics; Pasteur, Louis.


Recommended Immunizations

2010 Recommended Immunizations for Children from Birth Through 18 years old approved by the Centers for Disease Control and Prevention (CDC), the American Academy of Pediatrics, and the American Academy of Family Physicians.

If children miss a shot, there is no need to start over, just return to your primary care physician for the next shot.

—Sharon Zoumbaris







	Key



	DTaP
	Diphtheria, Tetanus, Pertussis



	HepA
	Hepatitis A (2 doses)



	HepB
	Hepatitis B



	Hib
	Haemophilus influenzae, type b



	HPV
	Human Papillomavirus



	IPV
	Inactivated Poliovirus



	MCV4
	Meningococcus



	MMR
	Measles, Mumps, Rubella



	PCV
	Pneumococcus



	RV
	Rotavirus



	Varicella
	Chicken pox




 







	Age



	Birth to 2 months HepB
	(1st dose)



	2 to 4 months
	IPV



	2 to 6 months
	Rotavirus, DTaP, Hib, PCV



	6 months
	Influenza vaccine (begin yearly vaccination)



	6 to 18 months
	HepB (2nd and 3rd doses), IPV



	12 to 15 months
	MMR, PCV, Varicella (1st dose)



	12 to 23 months
	HepA (2 doses)



	15 to 18 months
	DTaP



	4 to 6 years
	DTaP, IPV, MMR, Varicella (2nd dose)



	11 to 12 years
	DTaP, HPV (3 doses), MCV4



	13 to 18 years
	MCV4 (if not given at 11 to 12 years)




*The Human papillomavirus (HPV) vaccination was approved by the Food and Drug Administration (FDA) in 2006 to prevent cervical cancer and other conditions caused by the human papillomavirus. It is recommended, but not required, for girls age 11 or 12, with catch-up vaccination at ages 13 through 26 years. However, the vaccine should ideally be administered before potential exposure to HPV through sexual activity. Females who are sexually active can still be vaccinated, and HPV4 may be administered to males ages 9 through 26 years, to reduce their likelihood of acquiring genital warts.
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VEGANS. See VEGETARIANS

VEGETABLES

Many Americans have a love affair with their food, as long as it's fast, fried, and loaded with fat. Vegetables, on the other hand, are crisp, colorful, and low in calories, at least they are low as long as they are not fried or covered with cheese. Vegetables are also loaded with phytochemicals, nutrients, fiber, minerals, and vitamins.

Studies have shown that a diet rich in vegetables and fruit can help reduce the risk of high blood pressure or hypertension, heart disease, stroke, and may reduce the risk of some kinds of cancer. Yet, even though Americans know all this about vegetables, statistics show that the majority of them do not eat the recommended five servings per day. In fact, according to 2009 statistics from the Centers for Disease Control and Prevention (CDC), just over 20 percent of Americans achieved the recommended five or more servings of fruit and vegetables, and almost 5 percent ate just one serving or none each day (CDC, 2011).

That figure is surprising since American grocery stores routinely carry as many as 70 different types of fresh vegetables and fruits. To most people, the definition of a vegetable is an edible plant. In actuality, each different vegetable comes from a specific part of each plant, parts that include the flowers, seeds, leaves, stems, roots, and bulbs. Examples of flowers commonly eaten include broccoli, cauliflower, and artichokes. Vegetables that are the seeds of the plants include corn, peas, and many beans. Americans eat many leaves, including spinach, lettuces, mustard greens, and collard greens. Stem vegetables include celery and rhubarb as well as asparagus and bamboo shoots. Root vegetables include potatoes, carrots, beets, radishes, and turnips, and familiar bulbs are onions, garlic, and shallots.

There are several plants that have been long considered to be vegetables but that are actually fruit. Those include tomatoes, eggplant, and bell peppers. Vegetables can be eaten raw or cooked, although some are only edible when cooked, such as rhubarb. Most Americans consider vegetables as side dishes or use them in casseroles or stews. Vegetarians, vegans, and those who follow a macrobiotic diet may consumer more vegetables than the average American.

Many root vegetables are harvested in the fall and can be stored in a cool, dark place to last through the winter. However, during storage, vegetables can lose moisture and their vitamin content can degrade. Nutritionists recommend storing vegetables in the refrigerator for as little time as possible before eating.

Nutritionists suggest that the best way to get a variety of fruits and vegetables is to use the colors as a guide. Those with the deepest, richest colors contain the most powerful phytochemicals, and a healthy diet should look like a rainbow with greens, yellows, oranges, reds, purples, and blues. In fact, literature, such as the Wisconsin National Nutrition Month, emphasizes vegetable colors. The theme for their March 2011 nutrition celebration was “Eat Right with Color” and focused on fruits and vegetables and their diverse colors and how those colors correspond to nutrients such as fiber, folate, potassium, and vitamins A and C.

A variety of factors contribute to Americans’ poor consumption of vegetables, from the low cost and availability of fast food to the growing number of urban “food deserts.” Cities like South Los Angeles are considered food deserts, a term adopted by social policy planners in the 1990s to describe low-income areas with little or no access to affordable, healthy food, including fresh vegetables and fruit. In a study funded by the National Institutes of Health (NIH), results showed that neighborhood food environments do influence fruit and vegetable intake, and the presence of a convenience store in a neighborhood was linked to almost two fewer daily servings of vegetables or fruits among some ethnic groups (Zenk et al., 2009).

[image: images]

Vegetables are displayed in the produce department of a grocery store. American grocery stores typically carry around 70 different types of fruits and vegetables.

(iStockPhoto)

With national obesity rates continuing to climb, especially among children and teens, government nutrition programs are working to get more fresh vegetables and fruits into youngster's diets. One way to encourage kids to eat more fruits and vegetables may be as simple as better presentation. A Cornell University group conducted a study that put fruit in brightly colored bowls and found that it was eaten twice as fast as fruit in dull racks or trays. The researchers also discovered that kids bought triple the amount of salad if the salad bar was closer to the cash register (Just & Wansink, 2009).

Nutrition educators suggest that another way to interest children in fruits and vegetables is to involve them in preparation of the food. Have the children select the items at the grocery store or go to a farmer's market. When children help prepare the food and serve it, nutritionists say youngsters have an easier time accepting new foods, even spinach.

Sharon Zoumbaris
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VEGETARIANS

“Vegetarian” is a blanket term for a person whose diet omits animal products. However, there are many definitions and categories, from the very stringent to the most lenient. It's important to remember that vegetarianism is a personal choice and is best defined by each individual and his or her specific dietary needs. In the most basic sense, a vegetarian is a person who does not eat meat, poultry, fish, or any kind of animal product. Vegetarians eat fruits, vegetables, legumes, grains, soy, seeds, and nuts. The number of vegetarians in the United States varies widely, depending on which organization is doing the survey.

Subclassifications include vegans, lacto-vegetarians, ovo-vegetarians, pollo-vegetarians, pesca-vegetarians, and lacto-ovo-vegetarians. The lacto-vegetarian has a diet that includes dairy foods but not eggs. The reverse is the ovo-vegetarian, who eats eggs but no dairy. Both lacto- and ovo-vegetarians do not eat meat, poultry, or fish products. The lacto-ovo-vegetarian consumes milk, cheese, yogurt, and eggs but not meat, fish, or poultry. This designation is the easiest eating style in terms of menu planning, and usually offers the largest variety of choices for those dining in sit-down or fast food restaurants. Most vegetarians in the United States are lacto-ovo-vegetarians, according to the American Dietetic Association (ADA).

A pollo-vegetarian eats a diet similar to that of a lacto-ovo-vegetarian, but also includes poultry among food selections. The pesca-vegetarian mimics the lacto-ovo eating habits but includes fish and seafood. The strictest category is the vegan, who avoids all animal products, including hidden items such as gelatin, beef and chicken stocks, lard, and, for many vegans, honey. A vegan diet includes vegetables, fruits, grains, legumes, nuts, and seeds. Many vegans also avoid products such as wool, leather, silk, and cosmetics and soaps made from animals.

Well-known vegetarians in history include Leonardo da Vinci, Albert Einstein, Benjamin Franklin, Charles Darwin, Thomas Edison, George Bernard Shaw, Leo Tolstoy, Henry David Thoreau, Mahatma Gandhi, and Clara Barton; who all abstained from eating meat. Famous contemporary vegetarians include Chelsea Clinton, Jonathan Safran Foer, Herschel Walker, Forest Whitaker, Brad Pitt, Madonna, and Paul McCartney. Former President Bill Clinton discussed in a 2011 interview that, to further improve his heart health after undergoing a quadruple bypass and angioplasty, he has been on a vegan diet (Martin, 2011).
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Benjamin Franklin, who achieved worldwide re-nown as a writer, scientist, statesman, and dip-lomat, was also a vegetarian.

(National Archives)

The Diet And Health Connection Many nutritionists and doctors acknowledge the health benefits of a plant-based diet when compared to a meat-based diet high in cholesterol and saturated fat. Research shows that, on the whole, vegetarians eat a more healthy diet than nonvegetarians and consume about two to three times as much fiber as their meat-eating counterparts. And a diet high in fiber can actually lower the chances of developing certain cancers, particularly colon cancer, according to the National Cancer Institute.

Studies by mainstream organizations from the World Health Organization (WHO) to the American Dietetic Association (ADA) and the American Cancer Society (ACS) confirm that a vegetarian diet can improve health. A report by the American Institute on Cancer Research (AICR) and the World Cancer Research Fund (WCRF), released in November 2007, showed a link between colon cancer and processed meats such as hot dogs and salami—a link they suggested was as strong as the connection between lung cancer and cigarettes. The AICR report was based on five years of analysis by teams of independent researchers, international experts, and peer reviewers who examined more than 7,000 health studies.

The AICR recommendations for cancer prevention were clear: “Eat more of a variety of vegetables, fruits, whole grains and legumes such as beans,” and “Limit consumption of red meats (such as beef, pork, and lamb) and avoid processed meats” (AICR, 2007). In fact, medical costs linked to eating meat are estimated to be $30 billion to $60 billion per year, based upon the higher prevalence of cancer as well as obesity, hypertension, heart disease, diabetes, gallstones, and foodborne illnesses among meat eaters when compared with vegetarians (Horsman & Flowers, 2007, p. 37). The American Cancer Society (ACS) released its own recommendation, suggesting that a diet high in vegetables and fruits and low in animal fat and meat provides a reduced risk of some of the most common cancers. The society's guidelines for cancer prevention include a similar recommendation to eat a diet “with an emphasis on plant sources” (ACS, 2007).

What Do Vegetarians Eat? A vegetarian diet does not have to be bland, brown, and boring. The plant kingdom is a multicolored world of crunchy, chewy, creamy, and meaty textures. From portobello mushrooms to polenta, from summer corn to seitan, there are wonderful tastes to try. Gourmet cuisine is also part of the vegetarian experience, with foods like roasted pepper and tomato soup; fassolada, a Greek bean soup; and mango raita, a fruity yogurt sauce. Nutritionists say the biggest mistake new converts make is to fill up on fattening foods such as cheese, French fries, pizza, avocados, and nuts. They say the best diet is rich in fiber and complex carbohydrates and low in fat—consider apples, oranges, bananas, bagels, popcorn, pretzels, bean tacos or burritos, salads, frozen juice bars, smoothies, or rice cakes. Other good meal choices include noncream soups and salads.

Good nutrition for vegetarians and vegans is not difficult to achieve. Basically, nutrients are divided into five groups: proteins, carbohydrates, fats, vitamins, and minerals. A meatless diet does not automatically lead to protein deficiency. Remember, it wasn't until the 20th century that meat was a common protein source.

Proteins People require some 20 amino acids for optimum health; 11 of those are manufactured by our bodies, but the other 9 must come from the foods we eat. All the required amino acids can come from plant foods or can be manufactured by the human body. People need protein to maintain healthy skin, bones, muscles, and organs. Many plant foods, such as soy, are protein rich and also provide protective phytochemicals. Beans, peas, and lentils are richer in magnesium and lower in sulfur amino acids than meat, which means they cause the body to excrete less calcium. Legumes provide iron, zinc, a number of B vitamins, and lots of fiber.

Where can the average American go to find out what constitutes appropriate nutrient levels of vitamins, minerals, carbohydrates, proteins, and fats? The Recommended Dietary Allowance (RDA) was established by the U.S. Department of Agriculture (USDA) to provide nutrition guidelines for Americans. Recently, the RDA was replaced by the Dietary Reference Intake (DRI), which includes four different reference values and offers more flexible numbers based on activity level, age, and other factors. According to the USDA, the DRI for protein is 0.8 grams of protein per kilogram of body weight (g/kg)—about 45 grams for an average woman and 55 grams for an average man. This includes a margin to account for individual variations and applies to vegetarians and meat eaters alike. Recommended intake levels during pregnancy, lactation, and infancy through adolescence differ slightly.

Although some protein is necessary, high intakes of protein can be harmful—particularly animal protein, which studies show can contribute to heart disease, stroke, and colorectal cancer. Animal proteins are associated with cholesterol and saturated fat, whereas plant foods are cholesterol-free and most are low in saturated fat. The protein in common vegetarian foods ranges from 18 grams of protein in one cup of cooked lentils or black, navy, kidney, or pinto beans to 28 grams of protein in one cup of cooked soybeans. In comparison, a fast-food hamburger patty made of a quarter pound of beef has 19 grams of protein, and a chicken leg has 15 grams.

Carbohydrates There are three types of carbohydrates: monosaccharides, or simple sugars; disaccharides, composed of two monosaccharides; and polysaccharides, also known as complex carbohydrates, or starches. Carbohydrates are an important source of energy for the brain, central nervous system, and muscle cells. They are found in sugars, fruits, vegetables, cereals, and grains. Carbohydrates are also broken down into two other categories on nutrition labels: fiber and sugar. The simple sugars provide energy but lack fiber, vitamins, or minerals. The complex carbohydrates, or starches, contain lots of fiber, vitamins, and minerals and are naturally low in fat. Many types of grains are good sources of complex carbohydrates, and whole grains such as brown rice and whole wheat provide particularly rich nutrients and fiber.

All carbohydrates are eventually broken down into sugars in the body. The difference between complex carbohydrates and simple sugars is that complex carbohydrates are broken down gradually and provide energy over a longer period of time. The fiber in these foods is important. Fiber provides health benefits by preventing constipation as well as lowering the risk of diabetes and heart disease. But all carbohydrates are not created equal. Nutritionists caution that the monosaccharides, or simple sugars, present a nutritional problem on two fronts. First, filling up on high-sugar foods such as soft drinks, cookies, sweets, and fruit drinks can contribute to weight gain. Second, simple-sugar foods contain very few vitamins or minerals and can lead to poor health if they are continuously eaten instead of more nutritious foods. Someone with a diet of 2,000 calories per day should eat about 300 grams of carbohydrates. A slice of whole wheat bread has 20 grams of carbohydrates, a medium baked potato has some 51 grams, an apple has 21 grams, and a tablespoon of sugar about 12 grams.

Fats Despite their poor image, fats aren't all bad. Some fat is needed to supply energy and help the body absorb the fat-soluble vitamins, A, D, E, and K. Fats contain saturated or unsaturated fatty acids, two of which—linoleic and linolenic acid—are essential and must be provided in the diet. Luckily, both those fatty acids are widely found in plant foods. When choosing fats, the best options for vegetarians and meat eaters alike are the monounsaturated and polyunsaturated fats, which can lower the risk of heart disease by reducing cholesterol levels.

Monounsaturated fats include olive, canola, and peanut oils and can be found in avocados and most nuts. Polyunsaturated fats come from safflower, corn, sunflower, soy, cottonseed, and vegetable oils. Unlike monounsaturated fats, which begin to solidify when chilled, polyunsaturated fats remain liquid whether at room temperature or in the refrigerator. The polyunsaturated fats called omega-3 fatty acids are especially beneficial and can be found in flaxseeds, flax oil, walnuts, and, in small amounts, in soybean and canola oils.

Saturated fats come from red meat, poultry, butter, and whole milk as well as coconut, palm, and other tropical oils. These fats are also high in cholesterol, and although dietary cholesterol isn't technically a fat, it is known to increase blood cholesterol levels, as does saturated fat. The human body produces cholesterol during the process of cell building, and cholesterol can leave behind fatty deposits or plaques in arteries. When the plaques build up, they reduce blood flow and increase the risk of a heart attack or stroke.

The U.S. Surgeon General, the National Academy of Sciences, the American Heart Association, the American Dietetic Association, the USDA, and the U.S. Department of Health and Human Services (HHS) all recommend keeping dietary fat intake at 30 percent or less of total calories. Fat is measured in grams, so for someone eating a diet of 2,000 calories per day, daily fat intake should be 65 grams or less, preferably coming from monounsaturated or polyunsaturated sources. The 2005 Dietary Guidelines for Americans also strongly recommends consuming less than 10 percent of daily calories from saturated fats and keeping trans-fat consumption as low as possible.

Vitamins Vitamins are a key area where many Americans fall nutritionally short, and vegetarians—who eat a rainbow of fruits and vegetables rich in vitamins, minerals, and fiber—have a nutritional advantage. Vitamin A, or beta carotene, can be found in yellow, red, or orange vegetables such as carrots and tomatoes, fruits such as apricots and peaches, and leafy green vegetables. B vitamins are important for the health of the nervous system and play a role in the metabolism of carbohydrates, fats, and proteins. B vitamins are water-soluble and are not stored in the body, so they need to be supplied daily by a healthy diet. Good sources of B vitamins, except for B12, include whole-grain cereals, wheat germ, nuts, seeds, yeasts, and green vegetables.

Vitamin B12 deficiencies are rare. The vitamin is found in meat, dairy, and eggs, so vegetarians and vegans need to monitor their intake to make sure they get enough. Many veggie burgers, soy products, and breakfast cereals are fortified with B12. Even though little is needed, B12 plays important roles in the production of DNA and RNA, in making red blood cells, and in keeping the nervous system operating.

Fruits, especially citrus fruits such as oranges and lemons, are great sources of vitamin C, also known as ascorbic acid. Vegetables including broccoli, potatoes, and tomatoes contain vitamin C, as do strawberries, kiwifruit, and cantaloupe. Vitamin C helps to fight disease and infection, aids the repair of tissue, and acts as an antioxidant. The recommended amount of vitamin C for healthy people is 60 milligrams per day. Taking extra vitamin C as treatment for a cold is a common practice; however, research on the benefits of these megadoses remains inconclusive.

Healthy bones depend on calcium, but calcium needs vitamin D to be absorbed into the body. Vitamin D is also important for building and maintaining muscles. Known as the sunshine vitamin, vitamin D is made in the body when sunlight hits the skin. So 15 minutes or less of sunshine three times a week can provide enough of the vitamin for a healthy adult. Vitamin D is also found in fortified soy beverages, orange juice, and cereals.

The term “vitamin E” describes a family of eight antioxidants—alpha, beta, gamma, and delta tocopherol and alpha, beta, gamma, and delta tocotrienol. Alpha-tocopherol (α-tocopherol) is the most active form in the human body, and is the form of vitamin E found in the largest quantities in the blood and tissue. Because vitamin E is fat-soluble, it is generally found in rich foods such as avocado, nuts, olives, and vegetable oils, and also in spinach and other green leafy vegetables. The results of studies on the use of vitamin E in the treatment and prevention of several diseases, particularly in cancer and heart disease, are still inconclusive.

Vitamin K is known as the clotting vitamin; without it blood would not clot. This fat-soluble vitamin is stored in fatty tissue and is found in spinach and other green leafy vegetables, cabbage, cauliflower, soybeans, and cereals. It is also made by the bacteria that line the gastrointestinal tract. Vitamin K deficiency is very rare.

Misuse of vegetarian eating has also been associated with eating disorders like anorexia and bulimia. Those who choose to be vegetarian should be doing it correctly and with the right motivation rather than trying to camouflage an eating disorder. Teenagers are particularly susceptible to this. A report in the Archives of Pediatric Adolescent Medicine in August 1997 looked at how some teens hid eating disorders behind the healthy façade of vegetarianism. The study reported that although vegetarian teens ate more fruits and vegetables than their meat-eating peers did, they were also twice as likely to diet frequently. The meatless teens were also four times as likely to diet intensively and eight times as likely to abuse laxatives. According to the study, this was the first population-based look at eating disorders and their connections to vegetarianism.

The authors of the report suggested that due to the increased social acceptance of vegetarian diets, teens who adopt a meatless diet should be evaluated carefully by their parents and health care professionals. Excessive dieting, binge eating, intentional vomiting, and laxative abuse are more obvious red-flag behaviors associated with anorexia and bulimia, and teens, as well as adults, may try to hide them by changing to a vegetarian diet. This is not to say that every teen who decides to go vegetarian is going to develop an eating disorder, but when it is pursued to extremes, there is potential for serious problems.

Marjolijn Bijlefeld and Sharon Zoumbaris
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VIRTUAL HOSPITAL

Since the advent of the Internet, medical information has become increasingly available to health care providers and consumers alike. However, this body of literature is massive, often contradictory, and, consequently, overwhelming. With this in mind, several members of the University of Iowa Health Sciences community created the Virtual Hospital in 1992. The Virtual Library is an online digital library of authoritative multimedia health sciences information, largely contributed by the faculty and staff from the University of Iowa's (UI) Roy J. and Lucille A. Carver College of Medicine and UI Hospitals and Clinics.

While UI's Virtual Hospital was one of just a few sites of its kind in 1992, in the past two decades comparable websites have emerged, including the Virtual Naval Hospital, which is specifically geared toward military and naval medicine. Furthermore, in 2006, several segments of the Virtual Hospital began breaking away to create their own entities, including the Virtual Pediatric Hospital and Anatomy Atlases.

The virtual hospital project was executed with two goals in mind: (1) “to create a new paradigm for academic publishing,” enabling authors to keep ownership of their content and (2) To further the broader University mission of educating patients and families about their health by organizing a source of quality, peer reviewed health information, which could be accessed rapidly and conveniently (D'Alessandro et al., 1998, p. 554). Since its inception, the Virtual Hospital has been referenced by millions of Internet users.

When the Virtual Hospital launched in 1992, it contained only three virtual textbooks. However, in just six short years, it grew into a Web database of 120 textbooks and booklets from 159 authors in 29 departments in four colleges on the UI Health Sciences campus, and it is continuously being added to. To supplement contributions from the UI Health Sciences community, the Virtual Hospital also contains 200 textbooks and booklets from state and national health care agencies and administrative information from three professional societies. The electronic catalog is organized into information intended for patients and information geared toward health care providers. Materials available for patients include textbooks and booklets on health promotion and disease prevention, disease information, and postvisit and home care instructions.

For providers, textbooks, teaching files, patient simulations, clinical practice guidelines, clinical references, newsletters, lectures, conferences, and continuing education courses have been incorporated. Publications in the Virtual Hospital have been found to be particularly useful, as they often integrate literature with clinical experience and wisdom. Furthermore, the information covers a broad array of topics, including, but not limited to, anesthesia, cancer, dentistry, neurosurgery, preventative medicine, and pharmacy. Given the wide breadth of content, depth is sometimes limited in certain subject areas. Aware of this, the site often provides links to other appropriate authoritative digital libraries.

The Virtual Hospital promotes active, self-directed learning, allowing people to access information wherever and whenever they need it with relative ease. Content can be viewed by going to www.uihealthcare.com/vh using a basic Web browser and does not require the use of helper applications or Web-browser plug-ins. Furthermore, the interface is fairly intuitive and user friendly, with each page linking to the digital library home page, online help, search page, outline, and comment form.

Users can also have confidence in the rigor of the materials they view. There is great transparency in authorship. Each page states the author's name, degree and affiliation. In addition, most content is reviewed by departmental peer review boards organized on the UI Health Sciences campus. Users will note each entry is assigned one of three grades of peer review: “Not Peer Reviewed” (content for which no appropriate departmental peer review board exists), “Internally Peer Reviewed” (a peer review board within the University of Iowa Health Sciences campus), and “Externally Peer Reviewed” (a peer review entity outside the University of Iowa Health Sciences campus). Finally, editors periodically review and revise each posting to reflect new health information. The date of the last review is indicated on the entry. The Virtual Hospital and its related sources provide authoritative, free online resources to the consumer and to other health care professionals.

Laura McLaughlin
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VIRUS

Prior to the 1930s, “virus” was a general term for any microbial agent of infectious disease. Since then, however, the term has been restricted to such agents that pass through filters that retain bacteria and other, larger microbes, appropriately called “filterable viruses.” The simple term “virus” is now used.

Viruses are obligate intracellular parasites that can exist as potentially active but inert entities outside of cells. Viruses can infect many animal, plant, and protist cells with effects ranging from unapparent infection to lethality. All virus infections have an entry phase; an intracellular phase of multiplication, integration, or latency formation; a virus release phase; and usually some type of host response. These host responses usually appear as signs and symptoms of the infection. Well-known virus diseases include measles, chicken pox, rabies, hepatitis, the common cold, influenza, yellow fever, and AIDS.

Initial Entry And Local Virus Multiplication All viruses have some structural features in common: a core of nucleic acid (either RNA or DNA) that acts as the viral genome and encodes the viral functions, and a coat of protein that may or may not be surrounded by a lipid membrane. At the cellular level, a virus first must enter the cell, often by adsorption or attachment to a specific receptor on the surface of the target cell. A virus receptor may be a molecule or group of molecules that the cell uses for other purposes; for example, one of the lymphocyte cell recognition molecules is used by the human immunodeficiency virus (HIV) as its attachment and entry site. In some cases, only the viral nucleic acid enters the cell, but in other cases, the entire virus is taken into the cell, and the viral genome is exposed after a process of “uncoating.” If virus proteins enter along with the genome, the proteins often regulate expression and replication of the viral genes. Some viral proteins may function to suppress host gene expression to help the virus subvert cellular processes to its own advantage. Some genes of the virus are expressed immediately after infection, and their translation into proteins starts the intracellular virus replication phase. Once a large number of viral genomes have been produced, and a sufficiently large pool of virus structural proteins has accumulated, virus assembly takes place.

The Virus Release And Viremic Phase The cell then ruptures or is lysed from within by specific enzymes. Hundreds to thousands of new infectious virus particles burst forth from each infected cell, each one available to spread the infection. Some viruses, however, do not undergo this lytic cycle but have evolved a symbiotic relationship with the host cell. They integrate their genomes into the host cell chromosome in a “repressed” or latent state by a complex process that differs for RNA- and DNA-containing viruses.

Common routes of infection of animals are through the respiratory tract, the gastrointestinal tract, directly into the blood stream, by sexual contact, or by the bite of an infected insect vector. After the local infection of susceptible cells, the initial viremia (virus in the blood) transports the progeny virus to target cells or tissues in the body where the virus may replicate further, adding more virus to the blood (secondary viremia). Often, the immunological responses of the individual are provoked only by the secondary viremia because the primary viremia may be inadequate in duration or intensity to do so.

Immunological Responses In The Host Most virus infections are asymptomatic or, at most, cause such common and inconsequential symptoms that the infection passes unnoticed. Analysis of the antibodies in normal human serum shows that we have many antiviral antibodies that indicate a history of prior unrecognized encounters with many viruses.

The viremic phase of infection allows the cells of the immune system to respond to the presence of virus. If the virus is sufficiently immunogenic, a primary antibody response occurs in about a week. This response results in the production of long-lasting memory—B cells that can be activated later by subsequent exposure to the same virus to provide a rapid and intense secondary immune response. This immunological memory is the primary reason for lifelong immunity once a person has survived a particular viral infection.

The specific antibodies produced by the primary immune response can combine with the virus in the blood and result in circulating immune complexes that facilitate the destruction and clearance of the virus from the body, but also result in activation of some processes such as the production of fever.

Some viruses that enter into a latent or symbiotic state within the host cell can provoke abnormal cell behavior. Many such viruses carry extra genes that regulate cell division and can result in the malignant transformation of the cell to produce a cancer. These cancer-causing (oncogenic) viruses are a special group of viruses that are of great current interest because of both their special biology and their practical importance.

Effects On The Host The usual outcome of a viral infection is recovery of the organism with long-lasting immunity. After the initial local virus multiplication, viremic phase, and immunological responses, the virus is eliminated from the body. The immune memory cells provide for long-term protection against another infection. If this sort of immunity is produced by deliberate infection, usually with a weakened strain of virus, the process is called “vaccination” (more accurately, immunization). If, however, the immune system is compromised, if the virus replication overwhelms the immune system, or if the virus enters cells or tissues that are hidden from the immune system, the virus may destroy critical tissues or organs and result in illness or death.

The classic mode of prevention of viral diseases is by artificial immunization with whole attenuated viruses or parts of virus particles. This approach was first used in the case of smallpox, when it was observed that infection with viral material from a mild case often resulted in a mild case of smallpox (so-called inoculation, or variolation) that then conveyed lifelong immunity. Later, a related but nonlethal virus, the cowpox virus, was used to induce immunity to smallpox.

Some viruses, after the primary infection, enter into a latent form and remain asymptomatic until later reactivation. The herpes group of viruses is especially prone to such latent infections. Initial infection, for example, with the chicken pox virus (actually a member of the herpes group) produces viremia and generalized skin rash. The virus then latently infects the dorsal root ganglia of the spinal cord and later, at times of lowered immunity, the virus reactivates, producing skin lesions along the distribution of the spinal nerve, resulting in a case of “shingles.” Chicken pox and shingles are different manifestations of the varicella-zoster virus. A few viruses (e.g., HIV) are known to replicate at such a low level and to remain relatively benign initially, yet to escape the immune system and establish a true persistent infection.

Host cell proliferation may result from latent virus infections resulting in local, limited growths such as viral warts and the small skin lesions caused by the virus of molluscum contagiosum. Other latent infections can lead, in ways not yet fully understood, to malignant diseases such as Burkitt's lymphoma, nasopharyngeal carcinoma, Kaposi's sarcoma, and cervical cancer.

Virulence And Transmission Viruses are called virulent if they have a high propensity to cause disease or other evidence of infection. This principle has been widely exploited to produce vaccine strains of viruses. Virulence may be related to the interaction of essential viral functions with related host cellular functions. In certain cases, the virulence genes of the virus can be deleted or modified to make avirulent variants. A virus strain may be virulent for one host species and avirulent for another. Repeated selection for virulence in one host species may select for mutations that render the virus less virulent (attenuated) in another. The transmissibility of the virus is an important factor in the spread of infections and is often a genetic property of a specific viral strain. Highly transmissible strains of the influenza virus and of the common cold virus are much more likely to cause epidemic outbreaks than virus strains of lower transmissibility.

Because viruses are intracellular parasites that depend on many cellular processes for their growth and replication, there are few unique, virus-specific pathways that can be targeted with antiviral drugs without interfering with the uninfected host cells. The very simplicity of viruses and their nearly total dependence on cellular functions have been major reasons why there are few effective antiviral drugs and why viral chemotherapy remains a stubborn challenge.

William C. Summers

References

Acheson, Nicholas H. Fundamentals of Molecular Virology. Hoboken, NJ: Wiley, 2007.

Crawford, Dorothy H. The Invisible Enemy: A Natural History of Viruses. New York: Oxford University Press, 2002.

Fields, B. N., D. M. Knipe, and P. N. Howley, eds. Fields’ Virology. 3rd ed. Philadelphia: Lippincott-Raven, 1996.

Henderson, Donald A. Smallpox: The Death of a Disease: The Inside Story of Eradicating a Worldwide Killer. Amherst, NY: Prometheus Books, 2009.

Levy, J. A., H. Fraenkel-Conrat, and R. A. Owens, eds. Virology. 4th ed. Englewood Cliffs, NJ: Prentice Hall, 1994.

Oldstone, Michael B. A. Viruses, Plagues, and History. New York: Oxford University Press, 1998.

VITAMINS

By definition, everyone needs vitamins. And for many people, taking a multivitamin is a daily routine, a form of nutritional insurance to guard against bad eating habits. In fact, according to industry figures, about half of American adults take a daily multivitamin and adults as a whole spent upwards of $9.2 billion in 2009 on vitamins (Alderman, 2009).

Yet, before Americans pop a pill or take a tablet, they may want to educate themselves on the health and safety issues that vitamins present and on the research that is just beginning to illuminate their long-term effects. The American Dietetic Association (ADA) suggests that vitamins and supplements may be necessary for some people based on their specific circumstances, including pregnant women; nursing mothers; vegans; people with food allergies or food disease, such as celiac disease; people with cancer or bone disease; and senior citizens. What about adults and children who do not fit into these categories? Does everyone really need vitamins and supplements?

The term “vitamin” comes from the Latin word “vita,” meaning life, and from the word “amine.” Amines were organic compounds that were thought to prevent disease. The “e” on “vitamin” was eventually dropped when it was discovered that not all vitamins contained an amine group. Vitamins fall into two categories: essential and nonessential. The essential vitamins are needed to sustain life and to promote health, but they come from sources outside the human body. The nonessential vitamins are vital to good health, but the body can manufacture them without outside sources.

Vitamins are also classified by their ability to be absorbed in fat or water. Water-soluble vitamins are the eight B vitamins and vitamin C. They must be consumed frequently, because they are not stored, with the exception of some B vitamins. The fat-soluble vitamins—A, D, E, and K—are usually obtained from fat-containing foods and can be stored in the body's fat, which means they do not need to be eaten every day. Vitamin D is the only the fat-soluble vitamin that is manufactured by the body through exposure to sunlight; all the others come from what is eaten. While the fat-soluble vitamins reside in the fatty tissues, meaning they do not need to be consumed every day, they can also build up to dangerous levels and cause problems if they are eaten or taken in excess.

The Food and Drug Administration (FDA) published the first set of nutritional recommendations in 1941, known as the Recommended Dietary Allowances (RDA), to guide Americans on appropriate daily vitamin needs. Since the mid-1990s, the RDA became part of a broader set of guidelines called Reference Daily Intake (RDI), which is used to determine the Percent Daily Value used on all food labels. The Percent Daily Value is a general suggestion based on a 2,000-calorie diet for a healthy adult.

Surprisingly, the 2010 Dietary Guidelines for Americans do not recommend any vitamin supplement for a healthy population consuming a variety of foods. The latest report released by the Dietary Guidelines Advisory Committee suggested that while many Americans understand the importance of good nutrition, they rely on a daily multivitamin pill. The report suggested “nutrient intake should come primarily from foods” (“Nutrient Adequacy,” 2010). The committee also stated that as scientists learn more about nutrition and the human body they have come to realize the importance of eating foods in their intact forms rather than relying on pills to meet daily nutrients. The guidelines, updated every five years, were released in August 2010.

By contrast, the Council for Responsible Nutrition (CRN), the Vitamin C Foundation, The National Health Federation (NHF), and the International Society for Orthomolecular Medicine (ISOM) are among those organizations strongly promoting the use of vitamins and other key supplements, and these organizations offer their own evidence of their health benefits. In order to weigh both sides of the argument, it is important to understand the role each vitamin plays in overall health. The vitamins include vitamin A; the eight vitamin B complex group of B1 or thiamine, B2 or riboflavin, B3 or niacin, B6 or pyridoxine, pantothenic acid, biotin, B9 or folic acid, and vitamin B12; vitamin C; vitamin D; vitamin E; and vitamin K.

Vitamins A TO K Vitamin A is fat-soluble and comes from animal foods like liver, egg yolks, cream, and butter or from the beta carotene that occurs in green leafy vegetables and yellow fruits and vegetables. Plants do not actually contain vitamin A but they do contain beta carotene, which can be converted to vitamin A in the intestine and then absorbed by the body. Vitamin A affects skeletal growth, skin health, and the wellness of mucous membranes. There is some suggestion by researchers that it can help prevent cataracts and cardiovascular disease, and one of the first signs of a deficiency of this vitamin is “night blindness”—when a person has the decreased ability to see at night. A deficiency of this vitamin can also slow growth, cause skin abnormalities, and increase susceptibility to infection. In severe cases, it can cause death. The Percent Daily Value for vitamin A is 5,000 international units (IU).

Vitamin B1, or thiamine, was the first of the B vitamins to be identified. It plays a key role in the metabolism of carbohydrates and maintains appetite as well as intestinal function. This vitamin also affects the cardiovascular and nervous systems. Good food sources include yeast, legumes, whole grains, nuts, and thiamine-enriched cereal products. Thousands of years ago, the Chinese first described a disease known now as beriberi, which is caused by a deficiency of thiamine. Symptoms include nausea, fatigue, and mental confusion, and it affects the nervous and gastrointestinal system. Thiamine is located in the husks or bran of rice and other grains but is removed during the modern milling process. Manufacturers now enrich these grains and add thiamine back to eliminate the problem of deficiency disease. The Percent Daily Value for thiamine is 1.5 milligrams (mg).

Vitamin B2, or riboflavin, is also needed to metabolize carbohydrates as well as fats and proteins. A deficiency can cause skin lesions and sensitivity to light. This vitamin can be found in liver, milk, meat, dark green vegetables, whole grains, and mushrooms. The Percent Daily Value for riboflavin is 1.7 milligrams.

Vitamin B3, or niacin, assists in the release of energy from glucose. Pellagra is a disease caused by a deficiency of niacin, and its symptoms include sunburn-type eruptions on the skin when exposed to sunlight as well as diarrhea, mental confusion, and depression. Large doses of niacin have been prescribed to reduce levels of cholesterol, but over long periods it can cause liver damage. Excellent sources of niacin are found in liver, poultry, meat, tuna, salmon, dried beans, dried peas, and nuts. It is present in whole grains except corn, where the niacin is part of a molecule that cannot be absorbed. Pellagra was once common in areas of the world where the diet consisted of corn and corn products, such as Spain, Mexico, and the southeastern United States. It was discovered that treating corn with an alkaline solution, such as lime water, released the niacin and made it available for the body to absorb. The Percent Daily Value of niacin is 20 milligrams.

Vitamin B6, or pyridoxine, works with the body to allow absorption and metabolism of amino acids, glucose, and fatty acids. It also assists in the formation of red blood cells and the building of body tissue. Liver and organ meats, spinach, avocados, green beans, bananas, whole-grain cereals, and seeds are all good sources of this vitamin. A deficiency of vitamin B6 causes depression, nausea, and vomiting. The Percent Daily Value of B6 is 2 milligrams.

Pantothenic acid, another of the B complex vitamins, is important for the successful metabolism of many substances, including fatty acids, steroids, and carbohydrates. The adrenal gland is an important site of pantothenic acid activity. This vitamin can be found in foods including liver, kidney, eggs, and dairy products and is also manufactured by intestinal bacteria. A deficiency of this vitamin causes anemia. The Percent Daily Value for pantothenic acid is 10 milligrams.

Another B vitamin, biotin, is important for the metabolism of carbohydrates and in the formation of fatty acids. It too is synthesized by intestinal bacteria and is available in egg yolk, tomatoes, yeast, kidney, and liver. A deficiency in this vitamin causes dermatitis, although it is rare. The Percent Daily Value for biotin is 300 micrograms (mcg).

A lack of vitamin B9, or folic acid, has been linked to neural tube defects, a type of birth defect that causes serious brain or neurological disorders such as spina bifida. It can be found in green leafy vegetables, fruits, dried beans, sunflower seeds, and wheat germ. Folic acid's role in the body includes forming hemoglobin and synthesizing proteins. Although it is a water-soluble vitamin, folic acid is stored in the liver and does not need to be eaten daily. Due to the importance of this vitamin, the U.S. government began requiring that it be added to flour, cornmeal, rice, and pasta beginning in 1998 in order to prevent birth defects. The Percent Daily Value for folic acid is 400 micrograms.

Vitamin B12 is the most complex of all the vitamins and is important for healthy nervous-system functioning. This vitamin is available from animal sources including liver, kidneys, meat, fish, eggs, and milk. For vegans or vegetarians who eat few or no animal products, a supplement is suggested to ensure adequate amounts. This B complex vitamin is necessary for folic acid, or vitamin B9, to do its job effectively. The Percent Daily Value for B12 is 6 micrograms.

Vitamin C, one of the most widely recognized of the vitamins, is also known as ascorbic acid. It is needed by the body for the formation and maintenance of collagen, a protein that helps form bones and teeth. Vitamin C also improves the absorption of iron from foods. Citrus fruits, berries, tomatoes, and peppers are excellent sources of vitamin C. A vitamin C deficiency can cause scurvy, a nutritional disease with symptoms that include hemorrhages, loosening of teeth, and bone problems. Large doses of vitamin C are widely believed to improve symptoms of the common cold, but scientists have not found definitive proof of this. There is also controversy over whether vitamin C lessens the risk of heart disease and cancer, and research into this question is ongoing. The Percent Daily Value for vitamin C is 60 milligrams.

Vitamin D is needed to build healthy bones, and it improves the body's ability to retain calcium and phosphorus. It has been called “the sunshine vitamin” and can be manufactured in the body with exposure to as little as a half-hour of sunlight. Vitamin D deficiency causes rickets, a disease with symptoms that include bowlegs, knock-knees, and other bone deformities. This is a fat-soluble vitamin that can be stored in the body. To prevent the disease, the U.S. government requires milk to be fortified with vitamin D. Other prepared foods in recent years also added vitamin D as a supplement. Food sources include egg yolk, liver, and tuna. The Percent Daily Value for this vitamin is 400 international units.

Vitamin E plays a role in the formation of red blood cells as well as muscle and other tissues. It is also involved in immune function and other metabolic processes. Naturally occurring vitamin E exists in eight chemical forms: alpha-, beta-, gamma-, and delta-tocopherol and alpha-, beta-, gamma-, and delta-tocotrienol. The alpha-tocopherol is the only form that is recognized to meet human vitamin requirements. It can be found in vegetable oils, wheat germ, green leafy vegetables, and liver. Scientists suggest it may have an anticoagulant effect on the blood, but research to identify just how strong that effect may be is ongoing. The Percent Daily Value for vitamin E is 30 international units.

Vitamin K is important for the clotting of blood, and anyone suffering from a blood disease can experience some deficiency, although the bacterial synthesis of this vitamin usually provides enough for a healthy adult. Good sources include alfalfa and fish livers as well as leafy green vegetables, egg yolks, soybean oil, and liver. The suggested safe level for adults is 80 micrograms.

History Of Vitamins Early pioneers in vitamin research included surgeon James Lind, who in 1746 discovered that vitamin C could prevent and cure the disease of scurvy. Lind, an English naval captain and doctor, found that when limes were added to a seaman's diet it kept him from getting the nutritional disease that caused extreme fatigue, nausea, muscle and joint pain, and internal bleeding. In 1897, a Dutch physician named Christian Eijkman sought to understand the causes of another nutritional disease, beriberi. Working with rice, he discovered that an important nutrient was lost when the hulls were removed and the rice was polished. That missing nutrient, thiamine, was not present in the polished grains. His work was followed by Frederick Gowland Hopkins, a British biochemist who was also interested in nutritional deficiency diseases. Hopkins shared the 1929 Nobel Prize in physiology and medicine with Eijkman for their research on vitamins. Hopkins had earlier created diets for experimental animals and concluded there were what he called “accessory food factors” that were essential for human health. His papers on the subject are considered classics in the history of vitamin nutrition.

Hopkins work led others, including biochemist Casimir Funk, to identify the fat-soluble and water-soluble vitamins. Funk published a paper on vitamin deficiency diseases, coined the word “vitamine,” and identified four vitamins, including B1, B2, C, and D. Since that time, additional vitamins have been identified, and the relationship between vitamins and disease has been established.

Vitamins And Health American consumers are used to turning to the government for information about the safety and effectiveness of products. In their infancy, vitamin and other dietary supplements were chiefly considered preventives against nutritional diseases. Now they are increasingly being taken by Americans to counteract poor nutritional choices. This shift in thinking concerning manufactured vitamins prompted a new law, which amended the 1938 Federal Food, Drug, and Cosmetic Act, and sought to create a regulatory framework for the safety and labeling of vitamins and other dietary supplements. The resulting legislation dramatically changed how vitamins would be handled.

The 1994 the Dietary Supplement Health and Education Act defined vitamins as dietary supplements rather than prescription drugs and shifted the burden of proof of safety away from the manufacturers and onto the FDA. Since 1994 the government has also had to wait for reports of dangerous complications. Even now the FDA must provide overwhelming evidence from clinical trials and reports of harm before they can force a product off the shelves. Manufacturers of prescription drugs, by law, must still prove their products are safe before they are sold to the public.

Megavitamin Supporters There are many Americans who believe that megadoses of vitamins and other dietary supplements are a vital to their health. Chief among those was Nobel Prize–winner and biochemist Dr. Linus Pauling, who was an early promoter of megadoses of vitamins and nutrients more than 40 years ago. Pauling is regarded by some as the founder of the science of orthomolecular medicine. He introduced the word “orthomolecular” in the 1960s to describe the use of natural substances, especially nutrients, in treating illness and maintaining good health.

Pauling, who died in 1994, and several colleagues founded the Institute of Orthomolecular Medicine, later renamed the Linus Pauling Institute of Science and Medicine, in Palo Alto, California. According to the International Society for Orthomolecular Medicine (ISOM) website, orthomolecular treatments include “dietary manipulation, nutrition supplementation, herbal remedies, homeopathic treatments, detoxification and safe forms of megavitamin therapy.” The megadoses used in “megavitamin” therapy are defined in scientific terms as doses that are 10 times the earlier RDA or more.

The ISOM website contains case studies that the group claims demonstrate the effectiveness of their practices. Andrew W. Saul, PhD, editor-in-chief of the Orthomolecular Medicine News Service, has routinely criticized the media for accepting and promoting all government-sponsored studies showing harmful effects from supplements. In an Internet interview in March 2010, Saul told Nancy Desjardins, of HealthLady.com, that “vitamins save lives. We are a nation of sick, under-nourished, and over-medicated people. Vitamins are not the problem; they are the solution” (Saul, 2010).

The Council for Responsible Nutrition (CRN) likewise claims that vitamins and supplements help prevent disease. This trade association was founded in 1973 and now includes some 70 member companies, including Archer Daniels Midland Company, Bayer Corporation, Shaklee Corporation, and Cargill Health and Food Technologies. The CRN continuously lobbies against any new FDA regulatory controls over vitamins or other supplements. On their website, they rank their ability to maintain and improve consumer confidence in their members’ products as a top priority. Recent links focused on the positive effects of vitamin D in lowering cancer risks for older women and on the potential helpful effects of increased vitamin D on lowering blood pressure.

While Pauling focused on establishing orthomolecular medicine, other medical doctors developed their own work with supplements. Dr. Robert C. Atkins, famous for his protein-rich diet, advocated taking 20 vitamins and nutritional supplements a day; he personally took 60 daily. Atkins first appeared on the national stage in 1973 with the publication of his high-protein, low-carbohydrate eating plan. His book, Dr. Atkins’ Diet Revolution (1972), quickly became a bestseller.

After the success of his book, Atkins opened an alternative healing clinic and continued to publish books. His first book that dealt with alternative healing, Dr. Atkins’ Nutrition Breakthrough: How to Treat Your Medical Condition without Drugs, was published in 1981. In 1998, he released Dr. Atkins’ Vita-Nutrient Solution: Nature's Answer to Drugs. Atkins's work with supplements was honored by the National Health Federation (NHF), and he received their National Health Federation Man of the Year Award in 1987. Established in 1955, the NHF is an international consumer-education and health-freedom organization. According to its website, members “work to protect individuals’ rights to choose to consume healthy food, take supplements, and use alternative therapies without government restrictions.”

It was biochemist Irwin Stone who introduced Linus Pauling to the value of vitamin C in preventing colds. Stone suggested that by treating vitamin C, or ascorbic acid, as a nutrient with a minimum daily requirement instead of a crucial enzyme, people were living in a state of disease he named Hypoascorbemia. He believed that people receive only one or two percent of the amount of ascorbic acid they need to be healthy. Stone published his research and findings in 1972, in a book titled The Healing Factor: Vitamin C against Disease.

Vitamins And Disease Pauling credited Stone's research for his own developing ideas and wrote the foreword for Stone's book along with Dr. Albert Szent-Gyorgyi, recipient of the 1937 Nobel Prize for his discovery of vitamin C. Szent-Gyorgyi, who originally gave vitamin C the name “ascorbic acid,” is also credited as being the first to suggest its use in treating cancer. Szent-Gyorgyi was 80 years old when he founded the National Foundation for Cancer Research (NFCR) in 1973. The NFCR is still active and supports cancer research as well as public education on the prevention, early diagnosis, treatment, and continuing search for a cure for cancer.

The role of B vitamins in improving cardiovascular health was the focus of two studies published on April 12, 2010, in Stroke: Journal of the American Heart Association. In those studies, researchers looked at the effects of folate and vitamin B6 on the risk of stroke for women and heart disease for men, respectively. Researchers found that eating more foods rich in folate and B6 reduced the risk of death in women from stroke and heart disease and also reduced death from heart failure in men. A second study, published in that same issue, revealed that eating more folate and vitamin B12 may also lower the risk of stroke in men (Renzhe et al., 2010).

The potential curative effect of vitamins on cancer has been debated for decades by scientists and doctors, including Pauling, Szent-Gyorgyi, and Stone. Researchers in recent years also began to study the reverse, that is, if vitamins promote cancer growth when taken in large doses. Joel Mason, director of the Vitamins and Carcinogenesis Laboratory at the Jean Mayer USDA Human Nutrition Research Center on Aging, at Tufts University, published data showing that colorectal cancer rates rose soon after companies started adding folic acid to foods in the 1990s (Liebman, 2007).

There are theories to explain this early data showing over 15,000 extra cases of colorectal cancer per year. Mason suggested that small doses of folic acid may protect against colorectal cancer, but he cautioned, “we started seeing that an abundant quantity of folic acid might accelerate carcinogenesis in animal studies, and now data from human studies is [sic] starting to emerge” (Liebman, 2007).

Folic acid is necessary for the synthesis of DNA, and cells produce DNA every time they divide. For people who have cancer or precancerous cells, excessive folic acid may increase the body's ability to produce DNA and feed the cancer cells. Whereas foods rich in folate are not a problem because the human body absorbs the folate less efficiently, supplements and fortified foods can quickly bring folate levels to over 800 micrograms of folic acid—double the RDA of 400 micrograms per day.

Another new area of research is whether nutrition can influence the developing and mature brain. Scientists are now looking at the role of vitamins, especially folate, in memory and brain function. Studies are under way to determine if low folate levels play a role in some forms of dementia. including late-onset Alzheimer's disease. Although scientists suggest there may be a connection between a folate deficiency and abnormal mental function, there are not yet sufficient data to make that definitive diagnosis (“Vitamins for the Mind,” 2010).

Buyers Beware? Clinical trials compare one group taking a vitamin to another group taking placebos and track those groups to see what conclusions they can draw. Industry officials like to interpret the results in their favor, whereas the government acts to protect consumers. Everyone sees something different in the results. If you are like the majority of Americans, you may take a vitamin of one kind or another. Will vitamins or supplements help those who skip meals, eat out too often, or don't get the recommended amounts of fruits, vegetables, and fiber? Americans think they will, and they assume that vitamins and supplements are safe. But are synthetic vitamins worth it? Several studies have failed to show that vitamins in pill form help prevent chronic disease or prolong life.

Researchers in the Women's Health Initiative study followed eight years of multivitamin use among older women to see if the multivitamins might decrease their risk for heart disease or select cancers. The study results, published in The Archives of Internal Medicine concluded there was no benefit (Neuhouser et al., 2009). In January of 2009, an editorial in the Journal of the National Cancer Institute noted that most trials had shown little effect in their studies (Parker-Pope, 2009).

The evidence does show that eating a healthy diet and exercising are the best ways to ward off disease, and vitamins are best in their simplest, natural form. Consumers, along with their physicians, should decide whether they need supplements and which ones to take. Services like MedWatch—the FDA Safety Information and Adverse Event Reporting Program—can help keep Americans aware of safety alerts, recalls, withdrawals, and important labeling changes. Whatever the decision, the best advice is still found in the Latin phrase caveat emptor—“let the buyer beware.”

Sharon Zoumbaris

References

Alderman, Lesley. “Knowing What's Worth Paying for in Vitamins.” The New York Times, December 5, 2009: B5.

Atkins, Robert C. Dr. Atkins’ Diet Revolution: The High Calorie Way to Stay Thin Forever. New York: D. McKay Co., 1972.

Hurley, Dan. Natural Causes: Death, Lies and Politics in America's Vitamin and Herbal Supplement Industry. New York: Broadway Books, 2006.

Liebman, Bonnie. “Confusion at the Vitamin Counter: Too Little or Too Much?” Nutrition Healthletter, November 2007.

Neuhouser, Marian L., Sylvia Wassertheil-Smoller, Cynthia Thomson, Aaron Aragaki, Garnet L. Anderson, JoAnn E. Manson, Ruth E. Patterson, Thomas E. Rohan, Linda van Horn, James M. Shikany, Asha Thomas, Andrea LaCroix, and Ross L. Prentice. “Multivitamin Use and Risk of Cancer and Cardiovascular Disease in the Women's Health Initiative Cohorts.” Archives of Internal Medicine 169 (2009): 294–304.

“The NHF Declaration of Health-Freedom Rights.” National Health Federation. www.thenhf.com/declaration.htm.

“Nutrient Adequacy.” Report of the Dietary Guidelines Advisory Committee on the Dietary Guidelines for Americans, 2010. October 21, 2011. www.cnpp.usda.gov/DGAs2010-DGACReport.htm.

Parker-Pope, Tara. “Vitamin Pills: A False Hope?” The New York Times, February 17, 2009. www.nytimes.com.

Renzhe, Cui, Iso Hiroyasu, D. Chigusa, Kikuchi Shogo, and A. Tamakoshi. “Dietary Folate and Vitamin B6 and B12 Intake in Relation to Mortality from Cardiovascular Diseases.” StrokeAHA. April 15, 2010. http://stroke.ahajournals.org.

Saul, Andrew W. “Andrew W. Saul, Interviewed by Nancy Desjardins.” HealthLady.com. March 18, 2010. www.HealthLady.com.

Stampfer, Meir J. The Benefits and Risks of Vitamins and Minerals.” Harvard Special Health Report, Harvard Health Publications, March 2006.

“Vitamins for the Mind? Evidence Is Growing that Certain Supplements May Be Beneficial for the Brain.” Healthy Years 7, no. 8 (August 2010): S-2.

Zeratsky, Katherine. “Percent Daily Value: What Does It Mean?” MayoClinic.com. May 6, 2010. www.mayoclinic.com/health/food-and-nutrition/AN00284.





W

WALKING

Walking is a form of exercise that requires no additional equipment. It can be done alone, anywhere, day or evening, and is guaranteed to help take off weight and control blood pressure. Walking can also slow the progression of cognitive illness and, if practiced regularly, may even improve the outcomes for patients with certain forms of cancer. A brisk walk can improve mood, reduce the risk of—or help to manage—Type 2 diabetes, and may even help prevent the onset of Alzheimer's disease. Plus, walking isn't likely to lead to injuries.

Walking simply requires a place to walk, comfortable clothing, and shoes that are comfortable and fit your feet. If jogging is the universal example of aerobic exercise, walking is definitely the best choice for moderate exercise. Unfortunately, statistics show that Americans are far less likely to take a walk then their counterparts in other countries. Australians walk an average of over 9,000 steps per day, Japanese walk over 7,000 steps each day, and the Swiss clock in at 9,000 steps, compared to the average American who takes just over 5,000 steps per day (Bassett, 2010). So why aren't Americans making the most of this easy, simple, effective form of exercise?

While researchers did not answer why, they did note that the comparison of walking between people of various countries does explain at least one reason why obesity rates are higher in the U.S. than in other developed countries.

Walking is routinely suggested by doctors as a form of exercise because it can be combined with many other activities, such as hiking, exercising a dog, sightseeing, or sports like golf. When compared to running or jogging, walking is low impact and does not lead to ankle, knee, and hip injuries that are more often seen in runners. New research now suggests that walking about five miles each week may actually slow down cognitive decline in Alzheimer's patients (Mozes, 2010).

In study results released by the University of Pittsburgh, researchers used data from an ongoing 20-year study. They found weekly walking patterns made a difference among older adults, and those who walked five miles per week had a slower decline in memory loss over time (Mozes, 2010). The study team also noted that the more an individual engaged in physical activity, the larger his or her brain volume remained; larger brain volume is a sign of general brain health.

The researchers did not say that walking was a cure for the disease, but they suggested it may improve resistance to the disease and reduce overall memory loss if practiced regularly. This is important news for the estimated 2 to 5 million Americans who have Alzheimer's disease (Mozes, 2010).

Ways to fit walking into your schedule include choosing a distant parking spot and walking the extra steps to your destination, taking the stairs instead of an elevator, adding a walk break during the day or during lunchtime, and adding extra walks with your pet.
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WATER

“Water, taken in moderation, cannot hurt anybody.”

—Mark Twain

Millions of Americans could learn from Mark Twain and could even improve their health if they added more water to their daily diet. In fact, doctors recommend that Americans decrease their consumption of soft drinks, sports drinks, and other fluids and replace it with plain water. Water is the body's principal chemical component and makes up at least 60 percent of our body weight (Mayo Clinic, 2010). Simply put, our bodies need water to function. A human can live for several weeks without food but can survive only for a few days without water.

Water contributes to how well our bodies transport nutrients and oxygen to cells, cushions our joints, and removes wastes through our urine and bowel movements. Water also provides a medium for chemical reactions that take place in our bodies; keeps the tissues in our mouth, eyes, and nose moist; and helps keep our temperature constant. This basic chemical combination of two molecules of hydrogen and one molecule of oxygen, known as H2O, is found throughout our bodies—in our brains, blood, bones, fat cells, and muscles.
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A young girl drinks from a water fountain. Doctors recommend that Americans decrease their intake of soda and sports drinks and increase their consumption of plain water.

(Photoeuphoria/Dreamstime.com)

Just how much water does an individual need each day? The answer is not as simple as the question and is based on a formula that involves age and body size, individual fluid intake, normal diet, amount and intensity of physical exercise, climate, and overall health. In general, water intake in a day should range from 8 or 9 cups to as many as 13, depending on those earlier factors. Individuals should routinely consume water from a diet that includes fresh fruits and vegetables and from drinking fluids with each meal and between meals.

In defining good health, doctors suggest that individuals are drinking enough water if they rarely feel thirsty and if their body produces 6 or 7 cups of lightly colored urine each day. One way to measure adequate fluid intake is to check the color of your urine; urine should be pale yellow, so if it is a dark yellow color, more fluids are needed.

One reason it is important to monitor fluid intake and hydration levels is because the human body does not store excess water like it does other key nutrients. It is important to replace lost fluids during the day to keep the body healthy. The sensation of thirst is a key mechanism to remind individuals to maintain the correct fluid balance. When fluid levels are low, the brain stimulates nerves, which in turn create the sensation of thirst, and the feeling of thirst prompts a person to drink. However, doctors recommend individuals not wait until they are exceptionally thirsty to drink water.

Most people are aware that water leaves the body constantly through urine and bowel movements. It also is lost through sweat during exercise. Sports drinks were first created to assist athletes who often sweated out lots of fluids. Sports drinks, like Gatorade, have been around for a long time and were designed to replenish electrolytes for serious athletes who were exercising for long periods of time in hot conditions. They were not originally intended for recreational athletes, children, or spectators. Sports drinks contain sugar, sodium, potassium, and chloride, which are known as “electrolytes.” When the human body needs to cool down to remain at a constant temperature, it releases fluid and electrolytes through sweat.

These electrolytes play an important role in most of our body's metabolic activities, such as helping to regulate the levels of oxygen in the blood. Water balance and electrolyte balance are closely intertwined in a healthy body and can be upset by dehydration.

However, health professionals say that fluid lost from exercise that lasts for less than an hour can easily be replaced by water and does not require additional electrolytes. It is only the higher intensity athletes who actually need sports drinks. For the casual athlete or spectator, the same sports drinks add up to excess calories and sugar, which are associated with weight gain, obesity, and dental problems. The American Academy of Pediatrics (AAP) has come out strongly against the routine consumption of sports drinks by children, calling for it to be limited or eliminated (Dotinga, 2011). The exception, according to the AAP, would be for youngsters who are taking part in intense and prolonged exercise.

With the figures for obesity rates for U.S. children continuing to climb, these types of health risks to children are now a growing concern. The Centers for Disease Control and Prevention's (CDC) latest statistics showed that obesity rates for children and teens, ages 2 to 19 years, rose from 5 percent to 17 percent from 1963 to 2008 (CDC, 2010).

Sports drinks were born out of a concern for dehydration, a serious condition caused by the body losing too much water from exercise or from illness and the associated vomiting or diarrhea. Young children and seniors are most at risk for dehydration. Worldwide, dehydration is a very serious health problem for young children. The World Health Organization (WHO) calls dehydration, especially from diarrhea, the second leading cause of child deaths in the world; some 2 million young children each year die from dehydration (WHO, 2006).

Surprisingly it is also possible to take in too much water. This condition is called “overhydration,” and it too can lead to serious health problems. Overhydration develops when an individual's intake of water greatly exceeds their output. While drinking large amounts of water does not typically create this problem, overhydration can occur if an individual's kidney's or heart are not functioning correctly. The problem of overhydration is also seen with infants who are most at risk if they are given formula that has been overly diluted with water or just given water to drink. The excess water causes electrolytes to become diluted. In rare cases, this can lead to mental confusion, seizures, or even a coma.

Whether there is too little or too much water, the kidneys are the organ in the human body most responsible for controlling adequate water levels in the body. The kidneys need water to get rid of waste. On the other hand, if there is too much water, the kidneys must also get rid of it. For optimum health, doctors may recommend that those with kidney disease limit the amount of coffee, tea, alcohol, and caffeinated drinks each day, as these beverages act as diuretics, which can increase individual fluid loss. Instead, a well-balanced diet, full of fruits and vegetables as well as water, is important to keep one hydrated and healthy.

Water has played a key role in the dental health of Americans. Cities and other municipalities for decades have used their public water systems as a way to promote and deliver a nationwide fluoride health program. Fluoride was first introduced into U.S. public water systems in the in the 1940s to reduce tooth decay. In 2011, the U.S. Department of Health and Human Services proposed lowering fluoride levels in public drinking water, the first change since 1962 (CDC, 2011). Reasons for the reduction included the fact that Americans have access to more sources of fluoridation than they did decades earlier. Now, toothpastes, dental treatments, and other consumer products include added fluoride and are widely used by a majority of American consumers. The CDC, in recognizing the success and importance of fluoride in dental health, named community water fluoridation as one of the “Ten Great Public Health Interventions of the 20th Century” (CDC, 2011). Americans who worry about the effects of fluoride, especially in young children, have turned to bottled water products that have been distilled or purified. Bottled spring water may not be free of fluoride, because fluoride is naturally present in water, or, in some cases, it has been added to spring water. Also, home water filters do not remove fluoride from tap water.
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WATERS, ALICE

Alice Waters, the West Coast chef credited with the creation of “California Cuisine” and the transformation of the country's ideas about food through her focus on simple, fresh, seasonal foods is also at the forefront of those fighting childhood obesity in the United States by helping to educate schoolchildren about nutrition in California and across the nation.

The Edible Schoolyard is Water's model garden project started in Berkeley, California, and funded by the Chez Panisse Foundation. Chez Panisse is the restaurant that Waters opened in Berkeley in 1971. The Foundation was developed initially to create financial support for the development of programs that would feature organic gardens in schools with the hope the gardens, food, and nutrition they provided would become part of the school's curriculum and lunch program.

The Chez Panisse Foundation officially began in 1996 in celebration of the 25th anniversary of the restaurant, and it continues working to create partnerships with public schools, to support their efforts to build gardens, and to share with children the lessons of healthy, fresh fruits and vegetables, something Waters has spoken about repeatedly. The Foundation offers lesson plans on its website (www.chezpanissefoundation.org/) that include hands-on experiences for students in the kitchen, garden, and lunchroom, where a nutritious, freshly prepared meal is part of each school day.
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Alice Waters, the grand dame of the “slow food” movement, looks on during an interview in her kitchen in Bolinas, California, Wednesday, August 6, 2008.

(AP/Wide World Photos)

Schools with the Edible Schoolyard program include the Martin Luther King Jr. Middle School in Berkeley; the Larchmont Schools in Los Angeles and West Hollywood; the Children's Museum in Greensboro, North Carolina; and the Samuel J. Green Charter School in New Orleans. The Roanoke School District in Virginia began construction on a garden at a middle school and neighboring elementary school in 2010, and a Brooklyn, New York, elementary school opened its garden program in 2010.

Water's also joined forces with a student group at Yale University, where her daughter was enrolled to start the Yale Sustainable Food Proj-ect. The project began with a garden on campus, education about food and agriculture, and a sustainable-food dining program for one residential dining hall. Due to its popularity with students in 2004, the administration expanded the use of sustainable food in the menus of all the college dining halls, and the students broke ground on an organic garden. The project continues to expand each year, with more staff and interns involved in growing food and sharing information with students and the community.

Waters was born in 1944 in Chatham, New Jersey, the second of four daughters. Her father was a management consultant and her mother was a housewife. Waters left New Jersey for college in California and began her studies at the University of California at Santa Barbara. She later transferred to University of California at Berkeley. Waters majored in French studies and traveled abroad to study at the University of Paris. After she received her undergraduate degree from UC Berkeley in 1967, Waters moved back to Europe where she did postgraduate work at the Montessori School in London, England.

When she returned to the West Coast, she brought with her a European-style delight in food that sees it as something to be enjoyed slowly rather than cheaply and quickly, which at that time was the emerging American model, thanks to the explosion of the U.S. fast food industry. After a brief time teaching at a Montessori school in Berkeley, Waters opened her restaurant, which featured unusual dishes and food items that were unknown at the time, like arugula, goat cheese, and heirloom vegetables. Waters focused on fresh, local, organically grown, seasonal foods that were offered in the European style, with a “fixed price” menu, which gave each diner a minimum of options at a set price. She bought her food largely from local growers and suppliers, a very different business model than other restaurants at that time.

By the end of the decade the restaurant was successful enough for Waters to expand by opening the Chez Panisse Café in the upstairs part of the Shattuck Avenue house. The restaurant became a favorite with the Bay Area's young, urban professional set. Strong supporters of Chez Panisse included New York Times food critic Craig Claiborne.

Waters published her first book in 1982, the Chez Panisse Menu Cookbook, and other titles have followed. However, she continues to resist joining the ranks of celebrity chefs with television shows. She has not endorsed or offered a line of cookware or foods, and she decided not to open other Chez Panisse restaurants or to franchise her original restaurant. She did receive the cooking world's highest honor in 1992, when she was named the Chef of the Year by the James Beard Foundation. That same year her restaurant was named Restaurant of the Year by the Beard Foundation. Waters was awarded the French Legion of Honor in 2009, joining Julia Child as one of the few chefs to receive that prestigious award.

Called the “Mother of New American Cuisine,” Waters is also credited with other food trends, including a growing use by Americans of organic produce and meats, the use of a wide variety of salad greens rather than the traditional iceberg lettuce in salads, and the creation of gourmet pizza. Food legend says the gourmet pizza was invented when a Chez Panisse chef tossed some leftover seafood onto pizza dough and added fresh vegetables.

These honors and accolades have given Waters name recognition that assists in her promotion of her own ideas about the American diet and the importance of nutrition education for U.S. school children. Her Edible Schoolyard project came about after she spoke to a reporter about nutrition education during an interview in the 1990s. During their discussion, she called the lunchroom the most neglected room in the school. Waters told the reporter about a middle school she passed every day on her way to the restaurant and called it an example of the poor food choices children face.

School budget problems had forced the administration to close the cafeteria. Lunch was fast food from plastic containers, which the students ate while sitting on the schoolyard blacktop. After hearing her remarks, the school's principal contacted Waters and invited her to discuss possible solutions. The Edible Schoolyard project was the culmination of their efforts to take the principles of Waters’ restaurant into the school's entire lunch program and curriculum. Thanks to donations and fundraising, the school eventually used the blacktop for a garden with fruit trees, berries, and vegetable gardens, and the cafeteria became a kitchen classroom.

Now, the Martin Luther King Jr. Middle School is a model for other schools across the country. The success of this first Edible Schoolyard evolved into Water's School Lunch Initiative project, which offers an entire curriculum based on including a healthy daily lunch and gardening experience into public schools across America. The School Lunch Initiative remains a public–private partnership between the Chez Panisse Foundation, the Berkeley Unified School District, and the Center for Ecoliteracy.

Waters continues to spread her dream of introducing school children to the pleasures of growing, harvesting, and cooking fresh vegetables. She speaks publically about her concern that American children are disconnected from their food. This disconnect, she said during a 2005 interview, was in direct contrast to what she had experienced in France. Water's called mealtime a rich, layered experience (Isenberg, 2005). She talked about important lessons she believes can be learned around the dinner table, including how to curb greed, how to practice patience and generosity through the sharing of food, and how to communicate and pay attention to others through conversation.

It has been suggested that only 15 percent of U.S. children sit down to eat a family meal. Studies have evaluated the relationship between family dinners and the incidence of overweight or obesity in U.S. children. Data revealed that the more frequently children ate dinner with their family, the less likely they were to be overweight. The results of a study published in the March 2010 issue of the journal Pediatrics said that preschoolers could reduce their risk of obesity by nearly 40 percent if they followed three basic lifestyle routines, which included more evening family meals, limited TV time, and more sleep. The study was funded by the Food Assistance and Nutrition Research Program within the U.S. Department of Agriculture's Economic Research Service.

Waters praised First Lady Michelle Obama who, in March 2009, assisted by a group of local fifth graders and Secretary of Agriculture Tom Vilsack, broke ground on the south lawn of the White House and planted an organic vegetable garden. It is over 1,000 square feet, and during the summer contained organic herbs, fruits, and vegetables.

Waters is also active in Slow Food International, a nonprofit organization that encourages and promotes local artisanal food. The organization lists over 100,000 members in some 130 countries. Waters has served as Vice President of the organization. Other honors and awards include being a corecipient, with Kofi Annan, of the Global Environmental Citizen Award in 2008. Waters was also inducted into the California Hall of Fame in 2008 and received a Lifetime Achievement Award as having one of Restaurant magazine's World's 50 Best Restaurants, in 2007.

The Chez Panisse Foundation named an Ambassador for the Edible Schoolyard program in 2010, Academy Award nominee and actor Jake Gyllenhaal. The actor has agreed to assist the foundation in raising awareness for the program and to encourage schools to include Edible Education.

Waters is not without critics who call her ideas elitist and impractical and say her attempts to prohibit junk food are too far reaching. Some have pointed out that people who are poor cannot afford, or even find, good organic food. Still, she remains a vocal supporter of slow food and sweeping changes in nutrition education, and she continues to gather celebrity endorsements. Members of the Edible Schoolyard Advisory Board include Mikhail Baryshnikov, Frances McDormand, Bette Midler, Chef Jamie Oliver, Robert Redford, and Meryl Streep.
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WEIGHT TRAINING

Weight training is a form of exercise that uses specialized tools against the force of gravity to build strength and endurance in skeletal muscle. The equipment used in weight training includes dumbbells, kettle bells, heavy plates, weighted bars, weighted balls, and weight machines. Weight training should not be confused with strength training, a broader term that may include weight training but also encompasses the use of non-gravity-based resistance equipment. Examples of equipment not requiring gravity are handheld elastic resistance bands, elastic or spring-loaded resistance machines, and exercise machines that incorporate pneumatic (air) or hydraulic (water) tension to provide resistance.

Milo of Crotona has the honor of being the one of the first recorded weight lifters in history. He was a Greek Olympic champion during the sixth century BCE, who reportedly trained by placing a newborn calf on his shoulders and carrying it for a set distance every day. As the calf grew into a bull, so did Milo's strength, coincidentally providing a good example of the weight training principal called “Gradual Progressive Overload” (GPO). In the second century CE, the Greek physician Claudius Galenus, better known simply as Galen, treated and observed gladiators who were training for the arena. He mentions in his medical texts that these athletes would lift and carry “tabula plumb,” which were heavy sheets of rock. They also trained with a pair of “halteres” to build muscular strength and endurance. Halteres were teardrop or C-shaped objects usually made of carved stone and typically weighing from 4 to 20 pounds. They can be seen in the hands of athletes painted on Grecian urns dated to that period, and actual examples of these ancient free weights are on view at the National Archaeological Museum in Athens.

English language texts on weight training first appeared in Europe in the 1500s, during a period of new interest in the science of systematic exercise. In Tudor England, bell ringing became a popular form of exercise, and gentlemen of that time trained their muscles by ringing church-bell apparatus with the sound clappers silenced. For those wondering where the term “dumbbells” may have originated, it is interesting to note this practice was called “the ringing of the dumb [meaning silent] bells.” There is no mention of barbells as we know them in En-glish language texts until the year 1828, when a German immigrant to America, physical educator Charles Beck, first described their use. They consisted of bags or hollow spheres filled with various amounts of sand or lead shot attached to each end of a heavy wooden beam.

Not long after, as weight training and calisthenics were promoted as part of the curriculum at men's and women's learning institutions in Europe and America, barbells and dumbbells began to be mass produced and sold to the public. By the beginning of the 20th century, Strongman shows featuring so-called awesome feats of strength were a common sight at traveling circuses. Even today, an old-style drawing of a well-muscled man holding a barbell overhead with one arm comes to mind for many of us when hearing the term “weight training.”

With the fitness boom of the 1960s came a renewed interest in looking and feeling healthy. This led to the development of weight machines, which continue as a standard feature in modern day gyms and health clubs. Most weight machines are designed to target individual muscle groups. They help stabilize and isolate specific muscles and work to limit excessive or incorrect range of motion, holding users in the correct body position commonly called “good form.” Weight machines are particularly useful for those just starting a weight lifting program.

By contrast, working with free weights requires the ability to align the body properly in relation to the weight to perform the exercises effectively and without injury. There are important advantages for those who master the correct use of free weights. Training with free weights engages the small stabilizer muscles that surround the main muscles being targeted. The result is an improvement in stabilization that helps eliminate muscle imbalances that can cause pain or injury. Free-weight training also calls on the trunk muscles to help control movement, which builds core strength. Additionally, free weight exercises that use multiple muscle groups, commonly referred to as “compound” training, have a higher energy requirement that assists with fat loss. And, free weights have the advantage of being relatively inexpensive and thus available for an individual to purchase and use at home.

Some of the primary principles for any type of fitness training include specificity, overload, progression, and reversibility. The principal of specificity states that the response to training will be specific to the type of training done. In other words, how a person exercises determines exactly what physical ability will change and what will not. One explanation for this is found in the various properties of skeletal muscle. Let us say Exerciser A selects a very heavy weight, so heavy that the individual can only complete five repetitions, or “reps” (lifting and lowering a weight one time is one rep), before total fatigue. Exerciser A will mainly be recruiting large high-threshold motor units in the muscles being worked. These motor units in Type II, or fast-twitch, muscle fibers are activated when great force or power is needed. The result is specific: Exerciser A is training muscles that can lift and hold very heavy loads for short durations.

Conversely, Exerciser B, identical in all other ways to Exerciser A, decides to pick up a moderately heavy weight and perform many reps. Exerciser B's training will mainly recruit the smaller low-threshold motor units in Type I, or slow-twitch, muscle fibers. Slow-twitch fibers have a higher resistance to fatigue and are called into play when the body needs stabilization and endurance. Slow-twitch fibers do not provide great bursts of power, but they do continue to function beyond the point of when fast-twitch fibers have fatigued and reached failure. Again, the results will be specific: Exerciser B is going to be better equipped than Exerciser A to endure a moderate weight load for an extended period of time before the muscles fail.

GPO encompasses both the overload principle and the progression principle. The overload principle states that the human body will not change unless a greater-than-normal stress or load is encountered. Weight training exercisers know overload is occurring when a given exercise becomes difficult or impossible by the last few reps. Hungarian Physician Hans Selye was the first researcher of record to correctly explain the science of biological stress behind the overload principle. In the 1920s, he wrote that all living tissue adapts to stress by increasing cellular activity. That cellular activity in turn forms barriers and strengthens surrounding tissue in order to better handle future stressors. Skeletal muscle being worked to failure develops microscopic tissue tears, leading to inflammation and swelling. The body's immune response then stimulates repairs that lead to muscle fiber growth and greater muscle strength.

The progression principle says the human body will eventually become accustomed to an increased work demand, so the load must be gradually and systematically increased over time to see continued improvement. The act of continuously overloading muscles during long-term training is called “progression” or, more definitively, “gradual progressive overload.” Periodization describes exercise programming that will deliver safe and effective progression. Periodization training offers many formats depending on exercise goals, but general guidelines for every periodization-based program call for adequate rest for muscle repair between weight-training sessions, with 48 hours considered an average time for successful recovery, limiting weight increases to 10 percent per week, and periodically alternating those weight increases with other kinds of variations to the workout regimen. Workout variations are considered appropriate and necessary every 5 to 8 weeks, and options include altering the intensity, the movement, the speed, the reps, or the sets (a number of reps done continuously without rest). Well-designed periodization programs can be found in strength training manuals or can be custom designed by certified personal trainers to suit an individual exerciser's starting point and goals.

The principle of reversibility helps us understand the detraining that occurs when an individual completely stops a weight training program. Famed Greek physician Hippocrates, circa 400 BCE, wrote: “that which is used develops, and that which is not used wastes away.” Put into modern jargon, we either use it or we lose it. While it is true that muscles must recover between training sessions, even in advanced workouts the rest period needed is seldom more than three or four days. Initial detraining effects begin after just two weeks, and more significant losses are seen as the time of inactivity increases. After five months, nearly complete detraining occurs.

Authors Wilmore and Costill note in their textbook Physiology of Sport and Exercise that losses in strength will be measurable after the first four weeks of detraining. However, loss of muscular endurance occurs much faster, typically within just two weeks. On average, after eight weeks of training inactivity about 10 percent of muscular strength is lost, and 30 percent to 40 percent of muscular endurance disappears. Note that the principle of reversibility does not apply to motor skills, like speed and agility, which are defined as sequential movements that combine to produce the smooth, efficient actions used to master tasks. A good example is the ability to ride a bicycle. Such motor skills are stored in long-term memory and remain available when needed.

The U.S. government set a public health goal that 30 percent of American adults would participate in strength-training at least twice weekly by the year 2010. Government figures published in 2007 from the Centers for Disease Control and Prevention (CDC) show strength training was on an increase between 1998 and 2004. The findings showed a significant increase in Americans who participated in twice weekly strength training sessions, from 17.7 percent in 1998 to 19.6 percent overall by 2004. Still, with less than 20 percent of Americans strength training in 2004, it is unlikely the 2010 goal has been reached. Findings from the same report noted that some racial/ethnic/gender groups had a much lower prevalence of strength training than others. Most notably, strength training was consistently lower among Hispanic male respondents than among non-Hispanic white male respondents. Likewise, strength training was significantly lower among Hispanic women, non-Hispanic black women, and those women classified as “other” when compared to non-Hispanic white women.

Women under age 65 showed twice-weekly workout participation increasing from 14.5 percent in 1998 to 17.5 percent in 2004. By comparison, men under age 65 reported twice-weekly workout sessions at 21.9 percent, but no significant increase in participants over time. Men and women age 65 and older involved in training by 2004 showed the lowest level of overall participants; only 14.1 percent for men and 10.7 percent for women. However, the prevalence of strength training increased significantly between 1998 and 2004 in this group. For older men, participation rose from 11.0 percent in 1998 to 14.1 percent in 2004, and for older women, it rose from 6.8 percent to 10.7 percent.

As we age, a natural loss of muscle mass (sarcopenia) and a loss of bone mass (osteoporosis) takes place. The increase in participation noted in older adults is likely a reflection of published results showing these losses could be minimized with strength training. Osteoporosis is an all-too-common disease in women. The leading cause is the gradual loss of estrogen that occurs at menopause. Persons with osteoporosis can become severely disabled due to weakened bones. In particular, hip fractures often lead to the inability to walk independently and are one of the leading causes of admittance to nursing homes. Research showing that osteopenia (low bone mineral density) and osteoporosis (thin bone disease) could be counteracted by weight training reportedly spurred many young adult women to begin a training program.

Some of the common myths that surround weight training include loss of flexibility, the development of bulging muscles in women, and stunted growth in youth. It is true that training incorrectly can lead to a loss of flexibility. Incorporating a full range of motion is important in all resistance work since muscles will strengthen only at the specific joint angle where the work is taking place. Weight training exercises concentrated in only one portion of the muscle instead of using the full range of motion possible, or exercises that favor one muscle group at the expense of the opposing stabilizer muscle group, create short, tight muscles and strength imbalances. Loss of flexibility can be eliminated by following proper training techniques.

Weight training itself does not create hypertrophy (enlargement) of muscle, although specific programs can certainly be designed toward that goal. However, compared to men most women lack the amount of muscle fiber and testosterone (one of the male hormones responsible for hypertrophy) necessary to visually increase muscle size. Because of this, the majority of women who lift weights will in-crease in strength and endurance without adding bulk. Conversely, weight training promotes a boost to the metabolic system, and women who add weight training to their fitness regimen are likely to see a lithe and toned body as the result.

Weight training has never been shown to stunt growth, but there has been a concern that weight training in children and adolescents might affect the epiphyses (growth plates) in long bones, which are not fully established until adulthood and contain cartilage rather than bone. So while youth are susceptible to epiphyseal fractures, research has shown no greater risk from weight training when using the same safety guidelines of proper form and gradual progression followed by adults. In fact, the most commonly reported injury in young exercisers is low back pain. In a 1996 study of male teenage athletes, 50 percent of reported injuries during weight lifting involved the low back. Attempting to lift very heavy weights, or neglecting to create muscular balance by not including exercises for opposing stabilizer muscle groups, were the reported causes.

Today, weight training is widely considered an important form of exercise that can be used to meet health-related fitness goals. Weight training increases muscle, tendon, and ligament strength, and research shows that weight training provides many corresponding physical benefits. These include a greater physical capacity, a healthy physical appearance, a revved up metabolism, a reduction in injury risk, and good bone health.

Janice H. Hoffman
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WEIGHT WATCHERS

Weight Watchers is one of the best-known weight-loss support organizations in the world. It operates through a network of company-owned and franchise operations as well as an online website that offers subscription weight-management products over the Internet. Weight Watchers helps people lose weight at a moderate pace and keep it off with a program that offers a healthy food plan, exercise, and behavior modification in a group support environment.

Weight Watchers sells its products along with publications and programs for individuals and groups interested in weight loss and weight management, both online and in stores and retail shops. The company announced new test sites in the Tampa Bay area and in St. Louis, Missouri, as well as in four other Florida locations. Weight Watcher shops operate during regular business hours, nights, and weekends.

The dieting program now appeals to men in increasing numbers, with male membership up 5 percent in the past decade (Wells, 2010). However, its bread and butter in terms of membership has been and will continue to be women, many of whom are drawn to the organization thanks to famous spokespeople, including singer and actress Jennifer Hudson and Sarah Ferguson, the Duchess of York.

Weight Watchers was started by founder Jean Nidetch in 1961. At the time Nidetch, a 200-plus-pound New Yorker, had met with friends to talk about effective weight loss and provide each other with moral support. With the support of other overweight friends, Nidetch lost 72 pounds, and the organization was formally launched in 1963. Since then, the organization has enrolled millions of members worldwide. In 1978, Weight Watchers was purchased by H. J. Heinz, and 20 years later it was purchased by Luxembourg's Artal Group. In November 2001, the company went public and was listed on the New York Stock Exchange.

New business ventures for Weight Watchers include a spring 2010 deal with McDonald's, New Zealand, to offer meals that will appeal to dieters. The partnership between the two is being called a healthy option for New Zealanders by McDonald's (Clemons, 2010), who say people can now choose from Weight-Watcher-approved items including McDonald's Filet-O-Fish and Chicken McNuggets, which will be teamed with a salad or side salad, water, or a diet drink. The meals will carry a Weight Watchers point value of 6.5.

Weight Watchers offers the Points weight-loss system that includes the Daily Points Range. The Daily Points Range is assigned based on the amount of weight needed to lose. Rather than measure portion size or count calories, points are easier to track and accomplish much the same. Stay within the Daily Points Range and you'll lose weight. For example, a scoop of ice cream is 4 points; a bottle of beer is 3 points, a slice of pizza is 9 points, and a cup of grapes is 1 point. Weight Watchers members are encouraged to eat the daily allowance of food points and are told not to go below the Daily Points Range in an effort to speed up weight loss. People can, however, “earn” extra points by stepping up their physical activity level.

An adult who wants to lose at least 5 pounds can join Weight Watchers. Weight Watchers stresses that it does not market to teens. Members who join can choose to start with a preliminary goal to lose 10 percent of their body weight. For example, a person who weighs 200 pounds and has perhaps been struggling and yo-yo dieting for years to try to reach 150 pounds may quickly find herself or himself disappointed. With the 10 percent goal, the person would reach the first goal at 180 pounds—a weight loss of 20 pounds. That builds up confidence in ability to lose weight. Then he or she can set the next goal.

Weight Watchers is not a quick-fix diet scheme. On its website (www.weightwatchers.com), it states that the organization promotes a “healthy rate of weight loss—up to two pounds per week after the first three weeks.” The organization produces a bimonthly magazine and numerous cookbooks and inspirational books for those trying to lose weight and maintain that weight loss. Weekly meetings are key to the concept of Weight Watchers.

The Weight Watchers website states, “preliminary scientific research shows that people who regularly attend Weight Watchers meetings lose more weight than people who try to lose weight on their own. Weight Watchers Leaders, who have all risen through the ranks as Weight Watchers meeting members and learned how to lose and successfully control their weight, lead meetings that follow a weekly curriculum. Their experience, techniques, and suggestions for solving problems can help you do what you're having trouble doing on your own: lose weight.”

The organization closely guards its reputation and filed a large lawsuit against rival weight-loss program Jenny Craig in January 2010, when an advertisement implied that Jenny Craig members had lost twice as much weight as an unnamed rival. Weight Watchers took Jenny Craig to federal court over the advertisement. The two weight loss giants battled in court until a federal judge ruled in February of 2010 that the Jenny Craig ad represented false advertising and was unfair and deceptive competition (“Jenny Craig,” 2010). The ad had featured actress Valerie Bertinelli, who had claimed that clinical trials showed Jenny Craig users lost twice as much weight as others using other products. Weight Watcher officials had charged that Jenny Craig did not conduct a major clinical trial comparing the two company's products but instead relied on outdated studies to support its claims.

Weight Watchers meeting members are also encouraged to share their weight-loss challenges and to celebrate their weight-loss victories at meetings “knowing that others are facing the same issues you're facing and hearing firsthand how they've solved or are working to solve similar problems can help keep you motivated and inspire you to stay the course.”

For those who cannot join weekly meetings, Weight Watchers for years has offered its brand of online support through an Internet-based journal for tracking daily points, an online newsletter, and other support.

Weight Watchers generally receives good ratings from nutritionists because its emphasis is on moderate fat and balanced nutrients. The website contains an FAQ section, success stories, and a search engine that allows a user to find the closest Weight Watchers meetings. Membership charges and special promotions are listed on the local group's contact information.

Marjolijn Bijlefeld and Sharon Zoumbaris
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WHITE, RYAN

Ryan White was a 13-year-old teenager, living in Indiana in the 1980s. By the time of his death in 1990, he had become the human face of acquired immune deficiency syndrome, or AIDS, a disease at the time thought to affect only gay men and intravenous drug users. White, a hemophiliac, got the virus from infected blood he routinely received as treatment for his disease. When Indiana school officials learned of his illness, he was banned from attending classes in his neighborhood public school.

The fear and anxiety about AIDS in those early days of White's illness was very potent, and people with the disease were forced from their homes, fired from their jobs, and stripped of their health insurance. Personally for White, the diagnosis meant that school administrators, teachers, parents, and some students shunned him, fearful that they would somehow catch the disease through casual contact.

White eventually returned to public school, and his experiences convinced him he could help others through his celebrity. He and his mother turned to activism to improve care for those suffering from the disease, and the teen was quickly embraced as a national spokesperson for AIDS. The White's were eventually successful in their efforts, and in 1990 Congress passed and the President signed the Ryan White Comprehensive AIDS Resource Emergency Care (CARE) Act, a bill that provided health care resources to Americans with AIDS or human immunodeficiency virus (HIV).

The CARE Act is the largest federally funded program created to provide HIV/AIDS-related medical, psychological, and social services, and although it has been amended over the years, it still provides services for those who do not qualify for Medicare, Medicaid, or other insurance coverage for treatment of HIV/AIDS.

[image: images]

AIDS victim Ryan White, 14, carries his books from the bus on the first day of school at Western High School in Kokomo, Indiana, on August 25, 1986. After his diagnosis, White fought for the right to attend public school. People thought the disease was easily transmitted and they feared their children would catch it from drinking fountains or other casual contact.

(AP/Wide World Photos)

The legislation was set to expire in 2006, making it necessary for Congress to pass and for President George W. Bush to sign the Ryan White HIV/AIDS Treatment Modernization Act of 2006 into law. The legislation officially reauthorized the CARE act until 2009. In 2009, Congress passed, and President Barack Obama signed, the Ryan White HIV/AIDS Treatment Extension Act, which now extends the program for an additional four years.

The program is administered by the U.S. Department of Health and Human Services (HHS), Health Resources and Services Administration (HRSA), and the HIV/AIDS Bureau (HAB). Government figures show that an estimated 529,000 people are served each year through the program, with the majority of funds going to support primary medical care and essential support services (HRSA, 2010). A small portion of the over $2 billion budget also goes toward research and clinical training.

However, in the early years of the epidemic, the U.S. government was slow to act, and there was little support for research or treatment. Epidemiologist Donald Francis, working with the Centers for Disease Control and Prevention (CDC) in Atlanta in the early 1980s, lobbied unsuccessfully for $30 million in funding for an AIDS-prevention campaign. He quit the CDC soon after (Jefferson, 2006).

Statistics from the CDC estimate more than 1 million people are living with HIV in the United States. Despite increases in the total number of Americans living with HIV in recent years, the annual number of new infections has remained stable. Still, the CDC's most recent figures estimate some 56,000 people in the United States become infected with HIV each year, and more than 18,000 people with AIDS die each year (CDC, 2008). “AIDS” is the term used to describe the multiple symptoms caused by infection with the human immunodeficiency virus, or HIV.

White was born in December of 1971 and diagnosed with hemophilia as an infant. Hemophilia is an inherited disease and was considered a life-threatening condition until researchers discovered that blood infusions with a clotting compound could control the sometimes uncontrollable bleeding. White received two or three infusions a month, and he and his family were managing his disease when in 1984 he became ill and began to lose weight. Doctors determined he had AIDS, which they suspected he had received from contaminated blood products. At that time, blood and blood products were not being screened for AIDS.

White developed a form of pneumonia common to AIDS patients and was hospitalized until the spring of 1985. During his illness he had kept up with his school work, but he wanted to return to school to be with his friends.

At that point, parents and school administrators joined together, and the teen was banned from returning to school. His mother went to court, and six months later the Whites were successful—Ryan went back to the school. That lasted just one day, as worried parents were again able to have him barred. The court battle continued until a judge ruled White could attend high school if he used a separate bathroom, disposable utensils in the cafeteria, and if he avoided gym class.

Although the legal battle was eventually won by the Whites, the reaction from townspeople left the family ostracized and frightened by threats and harsh treatment. The family decided to move to a nearby small town, and although medical bills had created a difficult financial situation, the proceeds from a television movie about White's battle with the disease helped finance their move. The residents of that town extended a sympathetic welcome, and at the same time White began to respond positively to the experimental drug AZT. AZT, or azidothymidine, is a drug used to delay development of AIDS in patients infected with HIV, and in 1987 it was the first drug approved by the Food and Drug Administration (FDA) for treatment of AIDS patients.

At age 16, White was invited to testify before the President's Commission on AIDS. He described his experiences with people who feared catching the disease from him, and he also shared information about his family's financial problems, caused by his illness. White told the hearing he hoped others would not have to suffer as he had, even if they had the same deadly disease.

White continued to live a normal life until his senior year, when he developed several serious health problems related to his AIDS. The 18-year-old White died from complications on April 8, 1990, and over 1,500 people attended his fu-neral in Indianapolis. In his autobiography, Ryan White: My Own Story, he described his desire to live a normal life rather than be a permanent invalid. White inspired celebrities like singer Elton John and Indiana native Michael Jackson with his courage and determination, and they in turn supported his work as an AIDS activist. At White's funeral, Elton John led the congregation in singing a hymn and then performed a song he wrote in White's honor.
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WOMEN'S HEALTH INITIATIVE (WHI)

The Women's Health Initiative (WHI) is considered the premier national health study examining some specific diseases in older women as well as their causes and cures. The results have given women and their doctor's new information about hormone therapy, diet and its relationship to disease, vitamin supplementation, and the effects of some specific lifestyle choices on women's health.

Launched in 1991, this 15-year project sponsored by the National Institutes of Health (NIH) along with the National Heart, Lung and Blood Institute (NHLBI) has involved over 100,000 women and millions of dollars as researchers studied strategies for preventing breast and colorectal cancer, heart disease, and fractures due to osteoporosis in postmenopausal women. According to the government, these diseases account for the majority of death, disability, and poor quality of life in U.S. women of all ethnicities.

There are three parts to the WHI, a randomized clinical trial (CT), an observational study (OS), and a community prevention study (CPS). Women enrolled in the WHI study had the option of enrolling in one, two, or all three parts as well as choosing one, two, or all three of the major clinical trials. Those three main trials were hormone therapy trial (HT), dietary modification trial (DM), and calcium/vitamin D trial (CaD).

The first trial, HT, looked at the effects of combined hormones, or estrogen, alone on the prevention of heart disease and osteoporotic fractures along with any associated risk for breast cancer. Participants in this trial were given hormone pills or a placebo, but this study was halted in 2002 when researchers noticed increased risks of heart disease and breast cancer in the women taking the study pills compared with those taking the placebo pills. After the trial was halted, researchers continued to gather data from the women and then used that information to evaluate the effects of stopping hormone therapy.

The second trial, DM, evaluated the effect of a low-fat and high vegetable, fruit, and grain diet and any role it might have in the prevention of colorectal and breast cancer or coronary heart disease. Study participants were asked to follow their usual diet or a specific low-fat diet.

The third trial, CaD, looked at the effect of calcium and vitamin D supplements on the possible prevention of fractures in women with osteoporosis or the prevention of colorectal cancer. The women in this trial were given a placebo or took calcium and vitamin D pills.

The second portion of the WHI, the observational study, or OS, was designed to evaluate the relationship between health, lifestyle, risk factors, and how that would or would not change disease outcomes. Researchers followed the medical history and health habits of over 93,000 women for up to a dozen years to gather that data. The last component, the community prevention study (CPS), was a cooperative effort with the Centers for Disease Control and Prevention (CDC) that lasted for five years, with the goal of putting in place community-based public health intervention models that would assist women over age 40 incorporate healthful behaviors into their lifestyles.

In its efforts to add to the body of research on women's health issues, the WHI research is now posted on the WHI website (www.whi.org). The site connects users directly to the results of the studies, with links to the journals where the findings were published. For example, there is the link to the Estrogen Plus Progestin and Breast Cancer study, as well as a link to The New England Journal of Medicine, where it was published. Those results revealed that women who stopped taking estrogen plus progestin hormones showed a decreased risk of breast cancer. Dietary study findings include “Low-Fat Dietary Pattern and Risk of Treated Diabetes Mellitus in Postmenopausal Women.” The calcium and vitamin D results include “Calcium/Vitamin D Supplementation in the Prevention of Weight Gain in Postmenopausal Women.”
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WORKPLACE WELLNESS

Wellness has moved up in the world. Stock in wellness is rising, fueled by concerns about rising health costs and the realization by companies that having a healthy workforce not only benefits their workers but also their bottom lines.

There's been a shift from viewing wellness as a soft benefit, a feel-good benefit, to recognizing it as part of the organization's overall health care strategy. Savvy organizations have come to realize that, effectively managed, a healthy workforce is a competitive advantage in a tough market. They've also come to realize that the payoff for their investment won't be years down the road but more immediately, because a healthier workforce is a more productive one.

It's certainly no secret that for the past two decades spending on health insurance has significantly outpaced both workers’ earnings and the rate of inflation. In 2009, companies were expected to spend, on average, $9,660 per employee for health benefits, an increase of 6 percent from 2008 (Perrin, 2008). If food prices had risen at the same rates as medical inflation since the 1930s, we would be pay-ing $80.20 for a dozen eggs and $107.90 for a dozen oranges (Powell, 2002).

Everyone is concerned about health care costs, employee and employer alike. The Congressional Budget Office (CBO) has gone so far as to call the rising costs of health care and health insurance “a serious threat to the future fiscal condition” of the United States (CBO, 2008).

Absenteeism and Presenteeism In addition to ever-higher medical costs, employers must cope with the high cost of absent workers. Absenteeism is linked to as much as 36 percent of payroll, or more than twice the cost of health care (Mercer and Kronos Incorporated, 2008). The 300 largest employers in the United States estimated that unscheduled absenteeism costs their businesses, on average, more than $760,000 per year in direct payroll costs (CCH, Inc., 2007).

The cost of absence can be far greater than only wage replacement payments for lost time. Dr. Thomas Parry, president of Integrated Benefits Institute in San Francisco, notes that a company also bears “the opportunity costs associated with how it manages those absences—additional staff to have workers in reserve, the use of overtime or temporary help; the impact on the work performance of other team members or revenue lost through production shortfalls.”

Smart employers have learned to measure not just the cost of absenteeism but also the productivity cost of presenteeism—which occurs when an underperforming worker is present but distracted, for example, by physical or mental illness. Presenteeism accounts for 61 percent of an employee's total lost productivity and medical costs (Goetzel et al., 2004).

But there is hope. The health care costs of people with chronic diseases such as diabetes and cardiovascular disease accounts for more than 75 percent of the medical care costs in the United States (Aldana et al., 2006). That means that there's much that individuals, with the help of their employers, can do to bring these costs down by making healthy lifestyle changes.

Hard Numbers Organizations are searching for proof that wellness programs can reduce health-related costs and help improve the bottom line. Academics, company wellness professionals, and consultants have compiled a wealth of proof.

Watson Wyatt's 2007 “Staying @ Work Report” has some impressive numbers to offer: employers with the most effective health management programs achieved 20 percent more revenue per employee, had 16.1 percent higher market value, and delivered 57 percent higher shareholder returns (Towers Watson, 2008).

Dr. D. W. Edington, director of the University of Michigan Health Management Research Center, has done extensive research on the effect of risk factors such as high cholesterol, obesity, and tobacco use on health costs. He finds that costs increase as the number of dangerous risk combinations increases. “However, wellness interventions designed to shift a high-risk individual into a lower-risk category can save as much as $4,078 in annual costs,” notes Edington. The earlier people engage in changing their health status, the sooner risks are minimized and health-care costs are reduced, according to Edington. His research also shows that employee productivity decreases as health risks increase (Edington, 2001).

Larry Chapman, senior vice president of WebMD Health Services, and a trustee of the National Wellness Institute, has conducted an evaluation of 56 peer-reviewed journal articles on worksite health-promotion programs. Chapman found such programs produced an average 26.1 percent reduction in health costs, an average 26.8 percent reduction in sick-leave absenteeism, and an average 32 percent reduction in workers’ compensation and disability management claims costs. He also measured an average $5.81 savings for every dollar invested.

Return on investment (ROI) is a key measure in the business world. In the wellness world, ROI is usually measured by determining the ratio of medical expenses not incurred to the total costs of wellness, including incentives paid to employees to participate. One commonly cited ROI range is 1.5:1 to 3:1 after three to five years, meaning that for every dollar invested in wellness, employers saved or can expect to save between $1.50 and $3 (Wells, 2008).

Experts warn against dazzling ROI claims that purport to show many dollars saved in a short period of time, but they say a well-designed, well-implemented program can positively affect health care and health-related costs. One analyst says that while in the first year you should expect a net investment rather than a return, it's possible to start seeing a return on your investment in the second year and more likely in three to five years.

A 3-to-1 return specifically on health care costs is the rule of thumb, but that doesn't look at other productivity factors that are estimated to be 3 to 10 times the direct medical costs. Even taking the conservative estimate, it's a significant return, according to one prominent analyst, David Anderson, senior vice president and chief health officer of StayWell Health Management, St. Paul, Minnesota.

The Health Project, a private–public organization formed to bring about behavioral changes in the American health care system, carefully tracks the success of its C. Everett Koop Award winners:

 

•  For every dollar Motorola invested in wellness benefits, the company saved $3.93. In 2000, that meant a $6,479,673 savings in the United States. The company and employees saved approximately $6.5 million a year for lifestyle-related diagnoses such as obesity, hypertension, and stress.

•  The Pepsi Bottling Group reported a return on investment of $1.70 for every dollar spent. Annual medical savings were estimated as averaging $264 per participant.

•  USAA reported that workplace absences have decreased, with an estimated three-year savings of more than $105 million.

•  The UAW-GM LifeSteps Health Promotion Program reported medical savings of $97 per participant per year and a disability/absence savings of $240 per participant per year.

ROI Models It's often difficult to measure the ROI of a wellness program, but several nonprofit organizations are offering models to help you get started. Wellness Council of America (WELCOA) offers a free ROI calculator at Wellsteps.com. To use WELCOA's calculator, you'll need your company's total health care costs over the past year, the total number of employees receiving benefits, and the percentage change in health care costs per year for the past five years.

The calculator can show the cost of doing nothing—what will happen to your health care costs over the next few years if you make no changes, based on health care cost increases continuing as they have. Second, the calculator can project about how much money you could save if you decreased the percentage of workers who smoke or who are obese. Finally, the calculator can project what you would save on employee costs after implementing a low-, medium-, or high-intensity wellness program, according to WELCOA (Adams, 2008).

The Alliance for Wellness ROI Inc., which is working to standardize wellness programs so that return on investment can be objectively measured, is launching an ROI valuation modeler that will be able to calculate an estimated ROI for your company's wellness program, including individual components as well as aggregate program costs, compared to other companies.

The Corporate Executive Board also offers tools to estimate the returns you can expect from wellness, according to Michal Kisilevitz, who leads The Corporate Executive Board's benefits roundtable. “You used to be able to get away with ‘Trust me. It will have an impact,’” she says. “But now a lot of our members feel that pressure to demonstrate returns. They hear, ‘Make the case and convince me.’” It's initially difficult to show the value of wellness, she adds, because “if you do it well you are avoiding cost, not reducing costs. But over time you will see a reduction in cost because you won't have as many people sick.”

Mary Liz Murphy, head of LifeForce Solutions Inc., sees a shift from measuring ROI to measuring “value on investment.” It's a more meaningful measurement, according to Murphy, who is also project leader for the Conference Board's research working group “The Wellness Advantage.” “Value on investment looks not only at financial indicators but also at participation indicators, screening indicators such as getting mammograms, health-risk indicators, clinical indicators, and utilization indicators,” she says.

It's more challenging to add productivity indicators and shareholder value in-dicators, Murphy says, but researchers are in the frontier stages of research in those areas. With all of these indicators, you can better assess if what you're doing is working or not, she says, and if you are meeting the expectations of the differ-ent stakeholders—the CEO, the COO, shareholders, employees.

The Bottom Line Health care insurance isn't likely to get cheaper. Productivity isn't going to become any less important in this competitive climate. But the experience of workplace experts and a review of literature that examines the business rationale for worksite health promotion shows that when properly designed, a wellness program can increase employees’ health and productivity (Goetzel & Ozminkowski, 2009).

Now is the time to look at the numbers, to look at the potential payoff, and to implement a well-thought-out wellness strategy that truly benefits the bottom line. To execute that successful wellness strategy, you'll need a champion at the top. Profile: Union Pacific Tracks Wellness Results (www.up.com).

Union Pacific Corporation sees a substantial payoff for its wellness initiative because it identifies its workers’ most serious health risks, designs effective programs to reduce those risks, and tracks the results of its efforts. Barb Schaefer, senior vice president, human resources, is adamant that “healthier employees who make good, informed decisions about their medical care help hold down rising health care costs” (Union Pacific, 2005).

Her motto is “An ounce of prevention is worth a pound of cure,” because working on the railroad can be physically demanding for the mostly older workforce, some of whom are on call 24 hours a day. Fatigue is a chronic hazard. The prevention has plenty of time to pay off—the average employee stays more than 30 years with the company.

Union Pacific has had plenty of time to hone its wellness initiative; it started the program back in 1987. Today, the “HealthTrack” program has four main components: employee assessment, analysis of the assessment results, targeted interventions, and periodic follow-ups. After evaluating the data, the Union Pacific health-promotion program seeks to raise awareness and control 10 targeted risk factors: alcohol consumption, blood glucose, blood pressure, cholesterol, nutrition, fitness, mental health, tobacco use, stress, and weight.

Over the years, Union Pacific has earned many honors for its efforts, including the WELCOA Well Workplace Platinum Award. WELCOA praises Union Pacific for “the most sophisticated approach available for supporting employee behavior change and affecting positive health and productivity outcomes. Instead of shooting from the hip, blindly hoping to help their population, UP uses assessment to develop the specific goals for Health Track. After gathering and evaluating this information, they are poised to implement targeted interventions designed to effectively reduce risk factors” (WELCOA, 2001).

The results, according to WELCOA, include the following:

•  Blood pressure interventions have yielded a ratio of $4.29 saved for every $1 spent.

•  Cholesterol interventions have yielded a ratio of $5.25 to $1.

•  Smoking cessation interventions have yielded a ratio of $2.24 to $1.

The net effect of these interventions has been a cost ratio of $3.24 to every $1 invested, WELCOA notes, which is “highly significant when you consider that prior claims analyses have revealed that unhealthy behaviors cost approximately 40 million dollars per year during the 1990s” (Union Pacific, 2000).

Linking Safety and Health Union Pacific coordinates safety, productivity, and health care costs, says Jackie Austad, general director of health promotion and wellness, because “studies correlate health risks with safety. If you can improve health risks, the probability of injury goes down.”

These studies show that stress, depression, fatigue, obesity, diabetes, and high blood pressure “significantly increase the likelihood of injury,” she says. “We're trying to decrease the number of health risks, so we're confident we will get a corresponding decrease in costs. The goal is to make people healthier, to get that improvement to the bottom line.”

The biggest challenge at Union Pacific now is weight, according to Austad. “It's the biggest health risk, and it impacts so many other health risks, such as cholesterol, blood pressure and diabetes. If we can improve weight, we can improve health in general.”

To win the battle against the bulge, the company has given employees free access to more than 525 fitness centers system-wide, as well as a fitness facility at headquarters in Omaha, Nebraska. The Union Pacific Center also houses a dining room that features healthy cuisine. The company is proud to point out that 25 percent of sales are generated through the salad bar offerings. Even the vending machines offer healthy snack alternatives.

As the largest railroad in North America, Union Pacific has a lot of ground to cover to make sure its health message is communicated to its 50,000 employees in 23 states. A network of on-site regional health coordinators and occupational health nurses conduct health screenings and health fairs.

The unions are committed to improving employee health, says Austad. So is senior management. Union Pacific declared health and welfare one of its eight “Big Financial Deals” for the years 2001–2006, putting health on the same level as fuel costs and business in Mexico. Everyone wants “employees going home in as good or better shape than they came to work,” she says.

Stephenie Overman
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WORLD HEALTH ORGANIZATION (WHO)

Neither diseases nor the organisms that cause them recognize the political boundaries that separate human populations into nations. The natural boundaries that long isolated islands and continents—and their unique biological populations—have been crossed with increasing frequency and effectiveness. Today, we live in a truly global society, sharing pathogens with the world. Never has international cooperation in monitoring, planning for, and confronting infectious diseases been more important.

[image: images]

The headquarters of the World Health Organization (WHO) is located in Geneva, Switzerland. The WHO is a specialized agency of the United Nations that began operation in 1948.

(WHO/P. Virot)

The World Health Organization (WHO) is an international body that works to safeguard public health. Nearly 8,000 people from more than 150 countries work for the WHO in their capacity as doctors, public health specialists, researchers, and epidemiologists along with administrative staff and experts in the fields of health statistics, eco-nomics, and emergency relief. The WHO objectives include several core functions: providing leader-ship on public health matters and engaging in partnerships with countries where joint action is needed; working to shape the research agenda and in the dissemination of health information; setting norms and standards and promoting and monitoring implementation of those standards around the world. It also provides technical support and monitors health situations and assesses health trends as they change. These functions were established for the 10-year period from 2006 to 2015 under the 11th General Programme of Work titled “Engaging for Health.”

Early Attempts at Public Health The idea of an international response to disease and public health crisis began back in Medieval Europe. The plague prompted Italian city-states to surveil their neighbors for signs of an outbreak and to recognize each other's health passes, guaranteeing a traveler's lack of disease. Early modern maritime nations at least tacitly recognized each others’ quarantine and isolation procedures, and cordons sanitaires along national borders were generally respected because no one had an interest in spreading pestilential disease. Yet the earliest multistate effort to confront epidemic disease began only in the mid-19th century as cholera raged across European countries and their colonies.

By the 1850s, Europe was rapidly undergoing industrialization and urbanization and was beginning to experience the closer ties created by such innovations as steamships, railroads, and the telegraph. Imperialism linked a lengthening list of European states to far-flung colonies, many of which served as reservoirs for infectious tropical diseases. At the same time, the medical profession in Europe was gaining increasing popular respect, raising the prospect that diseases might soon be understood and conquered. In 1830, an outbreak of epidemic cholera prompted the Ottoman Empire to initiate a program of international monitoring of sea and land routes between Asia and Western nations, directed by the Conseil Supérieur de Santé de Constantinople (Istanbul). Two decades later, in the midst of another cholera pandemic, diplomats, physicians, and scientists from 12 nations participated in the First Sanitary Conference, which opened on July 23, 1851. A lack of consensus on causation led to a lack of consensus on action, but the first step had been taken. In 1859, the Second Conference convened again in Paris, but with only the diplomats present. Even so, no agreement on measures to combat cholera was ratified. The medical men rejoined the diplomats for the Third Conference in Istanbul in 1866, and yellow fever was added to the agenda, but no real headway resulted. Though the agendas broadened somewhat, the same must be said for the Fourth Conference (Vienna, 1874), the Fifth (Washington, DC, 1881; with a greater emphasis on yellow fever), and the Sixth (Rome, 1885).

During this period, other developments reinforced international collaboration on matters of health and disease. The International Statistical Congresses, beginning in 1853, helped disseminate the emerging ideas and tools of the new science of epidemiology; the International Congress of Medicine held 11 sessions between 1867 and 1900; and the U.S. Surgeon-General began publication of the Index Medicus, an up-to-date international catalogue of books and articles of medical relevance. The German Robert Koch and Frenchman Louis Pasteur made their respective microbiological discoveries that confirmed modern germ theory of disease, while Rudolf Virchow in Germany and John Snow and William Farr in England paved the way for modern epidemiology.

The Seventh International Sanitary Conference, held in Rome in 1892, was a breakthrough, as it unanimously ratified the First International Sanitary Convention (agreement). Though limited to establishing quarantine protocols for ships passing into the Mediterranean through the new Suez Canal, it opened the door to a series of conventions drafted and approved by the subsequent conferences. The Eighth Conference met in Dresden, Germany, in 1893 and agreed on certain prophylactic measures and required notification during future cholera outbreaks.

In 1894, the Ninth Conference convened in Paris and established guidelines for reducing the spread of cholera during the annual Islamic pilgrimage to Mecca. By 1897, bubonic plague had reemerged in the form of the Third Plague Pandemic and was appropriately the focus of the Tenth Conference, held in Venice. The Fourth Convention dealt with international notification and quarantining to contain the spread of plague. Six years later, the Eleventh Conference met in Paris. Delegates agreed to work toward controlling rat populations, which had only recently been linked to the plague; toward codifying the quarantine and other procedures established at previous conferences; and toward establishing a new organization, the Office International d’Hygiène Publique (International Office of Public Hygiene [OHIP]), which would have a largely European scope. The OHIP was founded by 12 countries—including the United States and Brazil—and met for the first time in Paris in 1908. It tackled the issue of monitoring leprosy, tuberculosis, typhoid, sexually transmitted diseases, and water quality (for cholera). Only three more conferences of this series would be held, the last in Paris in 1938.

The WHO Is Established Following World War II, the United Nations Conference on International Organization established a new World Health Organization (WHO) that would absorb earlier organizations including the League of Nations Health Organization (LNHO), OHIP, Pan American Sanitary Bureau (PASB), and UNRRA. The Allied-sponsored United Nations Relief and Rehabilitation Administration (UNRRA) had emerged in 1943 amid fears of pandemics like those that followed World War I.

World War I (1914–1918) not only killed millions of combatants and countless civilians in Europe but also spawned terrible outbreaks of cholera and typhus in its wake. More deadly than the war itself was the worldwide influenza pandemic of 1918–1919. The failures of international diplomacy that sparked the war led to the founding of the League of Nations (1919), and the medical emergencies to the LNHO, in 1923. Because the United States was not a member of the League, it could not participate in LNHO activities, so the OHIP and ISB (now the Pan American Sanitary Bureau) remained independent and active as monitors and quarantine supervisors that worked with the LNHO.

Based in Washington, DC, the ISB was directed by the U.S. Surgeon-General and often collaborated with the Rockefeller Foundation's International Health Division and the U.S. Institute for Inter-American Affairs. As with the OHIP, the chief function of the ISB was to monitor and report on levels or outbreaks of infectious disease in the Western Hemisphere and to supervise its quarantine procedures.

Complementarily, the LNHO took a much more proactive role in supporting practical measures to prevent the outbreak and spread of disease. Aided by Rockefeller Foundation funds, the Organization disseminated the latest information, strategies, and techniques, and published a monthly report on medical situations worldwide. Unlike earlier international efforts, the LNHO covered East Asia, from an office in Singapore. It collaborated with the International Red Cross and the International Labor Office in providing public education, sending experts to trouble spots, and sponsoring committees and conferences. It sponsored research and development of treatments, public hygiene, and worldwide standardization of epidemiological matters from cause of death reporting to medical products.

On April 7, 1948, the required 26 nations ratified the WHO constitution, and it assembled for the first time in June. The International Sanitary Conventions evolved into the World Health Organization's International Health Regulations (IHR), adopted in 1969. Updated in 2005, the new IHR was implemented in 2007; 192 countries are currently party to the regulations. These require cooperating governments to inform the WHO of any reportable diseases in a timely way but do not require further action.

Since 1948, the WHO has been in the forefront as an organizer of international efforts to maintain high levels of general health, prevent the emergence or spread of disease, treat victims, and, in some cases, eradicate diseases. Controlling and eventually eradicating infectious diseases are among the highest of WHO's priorities, and success with smallpox eradication in 1977 set the tone for current efforts against measles, tuberculosis, malaria, and polio.

The United Nations and WHO consider good health to be a fundamental human right and a positive goal for their activities. The WHO is thus proactive and not merely reactive to dangerous outbreaks of disease. Though headquartered in Geneva, Switzerland, WHO has six regional offices through which many of its efforts are directed. In the Western Hemisphere it is the Pan American Health Organization (Washington, DC; formerly the PASB). WHO also maintains offices in countries that have needs being met by the organization. Collaboration with host countries is of utmost importance, as is collaboration with nongovernmental organizations, especially those that can provide technical expertise or funding. The Bill and Melinda Gates Foundation is a good example of the latter. WHO also works with other international organizations—such as the Food and Agriculture Organization (FAO), UNICEF, and UNESCO—in areas such as nutrition, health and personal hygiene education, prenatal care, children's diseases, and vaccinations.

Joseph P. Byrne
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YOGA

Yoga means different things to different people, in part because it involves a variety of ways to create wellness through strength and flexibility. The different styles of yoga are rich and varied, but they share a common lineage. Yoga began as an ancient school of Indian philosophy that originated some 6,000 years ago. Unlike other schools of philosophy, yoga is also considered a science and a discipline that can govern many areas of life. Within the umbrella of yoga there is karma yoga, the yoga of action; bhakti yoga, the yoga of devotion; jnana yoga, the yoga of knowledge; and hatha yoga, the physical practice of yoga. While hatha yoga is indeed grounded in physical movement, for many yogis it is first and foremost a mental exercise. One swami describes hatha yoga as such: “The postures of hatha yoga are a form of physical action, yet they lead to detachment from physical action. Outer movements are taking place, of course—the physical body is becoming stronger and more supple. Yet the whole purpose of hatha yoga is to draw the attention inward” (Chidvilasananda, 1996).

The yoga asanas (postures) known today were created as a way to prepare the body for meditation by calming the mind, body, and spirit. Each yoga style has a different emphasis, but overall, hatha yoga remains at its core the practice of calming and strengthening the body while drawing individual attention inward.

There are many styles of hatha yoga; some of the most common hatha yoga styles are as follows:

• Ananda Yoga: A classical style of hatha yoga that uses asanas (postures) and pranayama (breath control) to awaken the body to sensations and control subtle energies within oneself. Ananda is typically gentle, and not athletic or aerobic. Students are encouraged to use silent affirmations in the poses to coax themselves into a deeper practice.

• Anasura Yoga: A newer style of hatha yoga that is heart oriented and spiritual in nature. Each student's abilities and limitations are deeply respected.
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A yoga instructor adjusts a student during class. Classes featuring different forms of yoga have been gaining in popularity.

(Hongqi Zhang/Dreamstime.com)

•  Ashtang Yoga: Modern yoga classes in this style are often called “power yoga.” Ashtang is aerobic and physically demanding; this practice is intended to build strength and stamina. Practitioners often jump from one posture to another.

•  Bikram Yoga: Modern yoga classes in this style are often called “hot yoga” because the room is heated to ensure that practitioners sweat out toxins. Bikram was designed to warm and stretch muscles and even harder-to-reach ligaments and tendons. Bikram classes utilize a set routine of asanas (postures) each time.

•  Integral Yoga: A yoga style that has a focus on pranayama (breath control), meditation, and that incorporates chanting. This style was used by Dr. Dean Ornish as part of his work to reverse heart disease in patients.

•  Iyengar Yoga: This style is known for great attention to and precise alignment of postures, and it utilizes props such as blocks and belts. Iyengar teachers must complete a rigorous 2 to 5 year training program for certification.

•  Kali Ray TriYoga: TriYoga combines flowing and sustained postures that allow individuals to move intuitively at their own pace. Synchronizing breath with movement is very important to achieve the best results. Students of all levels can practice Kali Ray at their own pace and level.

•  Kripalu Yoga: Kripalu is called “the yoga of consciousness”; students learn to focus on their emotions caused by various postures. There are three stages in Kripalu: Stage one is about learning the postures; stage two involves holding the postures for an extended period of time with greater awareness; stage three is like a meditation, while one moves from posture to posture unconsciously and spontaneously.

•  Kundalini Yoga: One of the more spiritual types of yoga, it goes beyond the physical postures with its emphasis on breathing, meditation, and chanting. Kundalini yoga is great for those who want both a mental and physical challenge.

•  Sivananda Yoga: Sivananda is one of the world's largest schools of yoga. Sivananda yoga follows a set routine of postures that includes pranayama (breath control), asanas (postures), and relaxation. The founder of Sivananda wrote one of the contemporary yoga classics, The Complete Illustrated Book of Yoga, in 1960.

•  Svaroopa Yoga: Svaroopa focuses on spinal articulation and therefore changes the experience of doing familiar poses. It is a relatively gentle form of yoga and emphasizes inner experience as the focus of each practice.

•  Viniyoga: Viniyoga a methodology for developing practices for individual conditions and purposes. Key characteristic of the asana practice are the careful integration of the flow of breath with movement of the spine, with sequencing, adaptations and intensity dependent upon the ability of the student. Many Viniyoga classes are taught privately because of the personal adaptation necessary for many students coping with physical limitations.

While each style differs in its approach, there are many common elements to be found. For example, when beginning any yoga practice, it is important to include warm-up movements and stretches. Yogis say warm-ups bring awareness to the body and help ease the transition from daily life to focusing on the inner self. Warm-ups increase oxygen flow to muscles while lubricating joints to facilitate easy movements. A complete warm-up session should include the six movements of the spine; backward/forward, lateral, and spinal twists to each side. The movements can be done sitting, kneeling, or standing.

Almost every yoga style includes some type of pranayama (breath control) and a complete diaphragmatic breath. The purpose of breathing from the diaphragm is to fill the lungs completely with oxygen and force out trapped carbon dioxide in the lungs, as yogis suggest trapped, stale air causes fatigue and nervousness. A full diaphragmatic breath starts in the belly, progresses to the rib cage, and completely fills the upper chest. Other common pranayama exercises include kapalabhati, a rapid, forceful exhale from the belly that stirs creative energy; ujjayi, a throat constricting, audible breath that helps individuals concentrate; and nadi sodhana, alternate nostril breathing that aims to balance and relax the mind and body. Pranayama is helpful to detect subtle changes in mental peace and clarity, the ultimate goal of pranayama is to release stress from the mind and body.

Stress has many insidious effects on the body, so limiting daily stressors and dealing with the response to stress is an important component of well-being. Many health benefits achieved by a regular yoga practice can be attributed to learning effective stress management techniques. Most modern stress reduction techniques originated from ancient yoga practices, including pranayama (breathing exercises), progressive relaxation techniques, and meditation. A regular yoga practice can help individuals master these skills and enjoy an improved state of health as a result.

In fact, in a recent study conducted by the Boston University School of Medicine, yoga was shown to increase the level of gamma-aminobutyric acid (GABA), a chemical in the brain that helps regulate nerve activity (”Yoga's Ability to Improve Mood,” 2010). GABA activity is reduced in people with mood and anxiety disorders, so finding how to stimulate the body to produce GABA naturally is at the center of finding a safe, nondrug treatment for depression. The calming effects of yoga are just beginning to be studied by the medical world, but yogis have described these benefits for ages. The forward bend group of asanas has long been cited as an excellent treatment for relieving anxiety and anxiety-based depression. Backward bending asanas are also thought to help some forms of depression by releasing pent-up emotions.

Scientists are not only considering yoga as a potential treatment for those suffering from anxiety and depression, they are also studying the effects of yoga on people with fibromyalgia, a chronic pain syndrome. Fibromyalgia is characterized by multiple tender points on the body, fatigue, insomnia, anxiety, depression, and memory and concentration problems (Goodwin, 2010). After an eight-week hatha yoga class, the patients reported improvements in both physical and psychological aspects of fibromyalgia, including decreased pain, fatigue, tenderness, anxiety, and better sleep and mood (Goodwin, 2010). An important part of the yoga treatment was the focus on meditation and breathing exercises to help sufferers with chronic pain reduce stress and cope with pain.

Cancer survivors are another group that may benefit from a gentle, inward-focusing yoga class. A study conducted by the University of Rochester monitored the effects of a yoga regime on recent cancer survivors. Researchers found an increase of 22 percent in sleep quality after the yoga classes and a 21 percent drop in the use of sleep medication (“Yoga Benefits Cancer Survivors,” 2010). Yogis have traditionally taught that many inversion asanas aid sleep and soothe the nervous system, so it is not surprising that medical findings demonstrated those substantial benefits. The study concluded that participation in a twice-weekly hatha yoga class led to an increase in the quality of life of cancer survivors.

Yoga has great potential as a nondrug treatment for anxiety, depression, fibromyalgia, and for those in cancer remission. Its effectiveness at treating real medical issues can be attributed to the mind–body link that many medical professionals are beginning to recognize. Yogis have long touted the connection between the physical self and inner spirit. They developed many styles of yoga as a way to teach others how to cultivate awareness and grow mentally and physically strong. Yoga does not have to be a spiritual practice; it is incredibly useful as exercise alone, but individuals can gain even greater benefits by using their yoga practice as a time to look inward.

Leslie Shafer Cancer; Depression; Fibromyalgia; Meditation; Ornish, Dean; Stress.
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YO-YO DIETING

Yo-yo dieting, also known as weight cycling, occurs when a person experiences cycles of weight loss and weight gain resembling the up and down of a yo-yo. The pattern begins with rapid weight loss normally associated with the use of fad diets or diet pills. Celebrities including Oprah Winfrey, Russell Crowe, Kirstie Alley and Janet Jackson have all been featured in the tabloids over their weight losses and gains.

Doctors say once yo-yo dieters reach a goal weight they often return to their original eating habits. This causes the lost pounds to return, followed by extra weight gain. Each time yo-yo dieters lose weight through the use of pills, liquid diet drinks or fads like a high-protein, high-fat, and low-carbohydrate diets, they lose mostly lean muscle and water but only a small amount of fat. Those pounds return and statistics show that more than 80 percent of people who lose weight this way regain all of it, or more, after two years. In fact, researchers at the University of California at Los Angeles released the results of a long-term diet survey that showed about two-thirds of dieters regained even more weight than they initially lost in just four or five years time (Voss, 2010).

One of Oprah's most memorable televised weight loss moments was in 1988 when she lost 67 pounds using the Optifast liquid protein diet and appeared on stage pulling a wagon loaded with 67 pounds of fat. But after one year she was almost 20 pounds heavier and eventually went on to regain that weight and more. In 2009, she once again announced a serious weight loss attempt after years of putting on more pounds.

The sad news for many dieters is that when those pounds return, it is in the form of fat with very little muscle regained. The psychological effects of yo-yo dieting include depression and the erosion of confidence and self-esteem. That emotional loss is intensified by the physical effects of the extra weight and researchers are now suggesting the gain-lose-gain cycle may cause other problems as well including high blood pressure, high cholesterol and heart disease.

That's not all. Researchers at the Fred Hutchinson Cancer Research Center announced findings that suggest weight cycling or yo-yo dieting may also have a negative impact on immune health (Shade, 2004). The report noted that immune function, measured by natural-killer-cell activity, was higher for women who had kept a stable weight for several years. Natural-killer cells, also known as NK cells, are an important aspect of the human immune system. They are a type of white blood cell that kills cells infected by viruses or other abnormal body cells such as cancer cells. The higher the natural-killer cell levels the better. Low NK activity has been associated with increased susceptibility to colds and infections and the possibility of a link to increased incidence of cancer is being researched. In the plus column, results showed that exercise appeared to counteract the negative effects of weight loss on immune function according to researchers (Shade, 2004). The study, funded by the National Cancer Institute, interviewed overweight but otherwise healthy older women about their weight-loss history during the previous 20 years.

While research shows weight cycling may not benefit individuals who have only small amounts of weight to lose, doctor's caution that severely obese individuals should not allow concerns about the hazards of weight cycling to deter them from efforts to control their body weight. Instead, individuals who undertake a weight loss program should consult a doctor first. They should also expect to make lifelong changes in their eating, behavior, and physical activity. Studies show that, for obese individuals, keeping off just 5 to 15 pounds permanently can have a positive impact on overall health (Douketis, 2005).

A simple way to increase exercise is to be more active during the day. For example, take the stairs instead of the elevator, park farther away and walk to your destination. If possible do errands on foot or on a bicycle instead of driving everywhere. Walking is also an easy and affordable exercise. For anyone looking for a more organized exercise program, the ideal choice is to include a combination of strength training, anaerobic exercise and aerobic exercise.

If a yo-yo dieter decides to make a permanent lifestyle change rather than “go on a diet” there are several other key behavioral choices that will improve chances for long-term weight loss and maintenance. Along with the number one suggestion to increase daily physical activity, the next best tip is to eat only when hungry. Loneliness, boredom or anxiety can cause people to eat when they are not hungry.

Weight loss experts also suggest when snacking, remove a portion based on the package label rather than eating from the container. Then put the container away so you only eat one serving. Another simple and effective suggestion is to get plenty of sleep. Studies have shown that lack of sleep increases hormone levels and can promote fat storage. Research presented at a Canadian conference showed that lack of sleep lead to chemical changes which triggered weight gain (Europe, 2005). Sleep deprivation has been shown to cause leptin levels to drop and levels of ghrelin to rise. Ghrelin is a hormone produced in the stomach which contributes to a feeling of hunger.

Eating breakfast is considered important because it helps control hunger and can prevent binge eating later in the day. Maintaining consistent eating patterns rather than dieting and then taking days off was also a key to success as was making careful food selections instead of restricting whole categories of foods, such as carbohydrates.

There is good news for yo-yo dieters who do make lasting behavioral changes. In a report published in the American Journal of Clinical Nutrition, researchers analyzed people who had successfully maintained weight loss and discovered the basic simple changes mentioned above were the key to their success. Researchers looked at the National Weight Control Registry (NWCR), a collections of people who have maintained an average weight loss of 73 pounds for approximately 6 years. Although individual weight loss techniques varied among group members, those basic tips were commonly shared by the successful registrants.

More good news for many women who had feared years of yo-yo dieting may have permanently lowered their body's metabolism. A study published in the Journal of the American Dietetic Association says the effect is only short term. The results tracked overweight women for 18 years and found that their slowed metabolism, a byproduct of severe calorie restriction, was only temporary (Sass, 2008). Once the women raised their food intake levels to a healthy number their ability to burn calories also returned to normal.

Marjolijn Bijlefeld and Sharon Zoumbaris
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Glossary

addiction: Physical or emotional dependence on a substance, most often alcohol or another drug.

ADHD: “Attention deficit hyperactivity disorder,” a condition usually diagnosed in children that is marked by inattention, hyperactivity, and impulsiveness. Sometimes referred to as ADD (attention deficit disorder), especially if there is no hyperactivity component.

adrenaline: A naturally occurring hormone that increases heart rate and blood pressure and affects other body functions.

AED: “Automated External Defibrillator” is a portable electronic device that automatically diagnoses serious heart problems such as arrhythmias and treats them using defibrillation, an electronic therapy that allows the heart to reestablish its normal rhythm.

aerobic activity: When the human body's large muscles move in a rhythmic manner for a sustained period of time, which increases heart rate and respiration bringing more oxygen to muscles. Examples include walking, running, swimming, or bicycling.

AIDS: “Acquired immune deficiency syndrome,” a disease due to infection with the human immunodeficiency virus (HIV). Also referred to as “acquired immune deficiency disease.”

allergen: A substance that triggers an allergy. Common triggers include molds, pollens, ragweed, animal dander, feathers, cosmetics, and dust mites.

allergic reaction: An exaggerated immune system response to an allergen. Signs and symptoms include rashes, nasal congestion, asthma, and, occasionally, shock.

amino acids: Organic compounds composed of carbon, hydrogen, oxygen, nitrogen, and, in some cases, sulfur, which are bonded in formations. Eight amino acids cannot be manufactured by the body and must be obtained from the diet.

anaerobic exercise: Exercise that improves the efficiency of the anaerobic (without oxygen) energy-producing systems and increases muscular strength.

anaphylaxis: An immediate and severe allergic response to a substance that can result in severe breathing difficulties, severe drop in blood pressure, or loss of consciousness. This allergic reaction can be fatal if not treated promptly.

anesthesiologist: Decides which type of anesthesia should be used and administers it during surgery, then monitors its effects after surgery.

anorexia nervosa: An eating disorder characterized by markedly reduced appetite or total aversion to food. Anorexia is a serious psychological disorder.

antibiotic: A drug used to treat infections caused by bacteria and other microorganisms.

antibodies: Immune-system proteins that counteract or eliminate foreign substances known as “antigens.”

antidepressant: Anything, especially a drug, used to prevent or treat depression.

antigens: Substances foreign to the body that cause antibodies to form.

antioxidants: Substances that protect cells against the actions of free radicals.

anxiety: A feeling of apprehension and fear characterized by physical symptoms such as palpitations, sweating, and feelings of stress. Anxiety disorders are serious medical illnesses that affect approximately 19 million American adults.

asthma: A chronic disease in which the bronchial airways become narrow and swollen, making it difficult for an individual to breathe.

bacteria: The plural for “bacterium,” a single-cell microorganism without nuclei. Some bacteria cause infections.

balance: A component of physical fitness that involves maintenance of equilibrium, whether standing or moving.

bariatric surgery: Surgery on the stomach and/or intestines to assist with weight loss in cases of extreme obesity.

benefit period: In health insurance, the number of days for which benefits are paid to the insured and his or her dependents.

beriberi: A disease caused by a deficiency of thiamine and characterized by nerve and gastrointestinal disorders.

beta carotene: A nutrient that the body converts to vitamin A, found in orange and yellow fruits and vegetables such as cantaloupe and carrots as well as in green leafy vegetables such as broccoli and spinach.

biofeedback: A behavior-training program that teaches a person how to control autonomic reactions such as heart rate, blood pressure, skin temperature, and muscular tension.

bipolar disorder: A mood disorder sometimes called “manic-depressive illness,” or “manic-depression,” that characteristically involves cycles of depression and elation or mania.

blood: A tissue with red blood cells, white blood cells, platelets, and other substances suspended in fluid called “plasma.” Blood takes oxygen and nutrients to the tissues and carries away waste products.

blood count: The calculated number of white or red blood cells in a cubic millimeter of blood.

blood pressure: The force placed on the inner walls of the arteries.

blood vessel: A tube through which the blood circulates through the body, and which includes a network of arteries, arterioles, capillaries, venules and veins to transport the blood.

BMI: “Body mass index” is the measure of body fat based on height and weight.

booster: Administration of an additional vaccination to help increase or speed the immune response to a previous vaccination.

bulimia: Also called “bulimia nervosa,” an eating disorder characterized by episodes of secretive excessive eating (binge eating) followed by inappropriate methods of weight control, such as self-induced vomiting (purging), abuse of laxatives and diuretics, or excessive exercise.

calcium: A mineral found throughout the body, needed for healthy bones and teeth as well as for blood clotting and nerve function.

calorie: A unit of energy in food used by the body to breathe, circulate blood, digest food, and be physically active.

cancer: A term for diseases in which abnormal cells divide without control and that can invade nearby tissues and spread to other parts of the body through the blood or lymph systems.

carbohydrate: A compound consisting of carbon, hydrogen, and oxygen, found in plants and used as food by humans and other animals.

carcinogen: Any substance that causes cancer.

cardiologist: One who specializes in diagnosing and treating heart disease and other heart conditions.

carotenoids: Any of the more than 600 yellow-orange pigments found in fruits and vegetables like apricots, sweet potatoes, carrots, tomatoes, and winter squash. Many are thought to protect against heart disease and certain types of cancer.

cataract: The clouding of the natural lens of the eye, located behind the iris and pupil.

cavity: A small hole in a tooth caused by tooth decay.

cell: The basic structural and functional unit in people and all living things. Each cell is a small container of chemicals and water wrapped in a membrane.

chi: The vital energy in Traditional Chinese Medicine, believed to circulate around the body in currents.

cholesterol: A fat-like substance that is made by the body and found naturally in animal foods such as meat, fish, poultry, eggs, and dairy products. If cholesterol levels are too high, some of the cholesterol is deposited on the walls of the blood vessels and can build up over time, causing decreased blood flow.

chromosome: One of the 46 rod-shaped structures in the nucleus of each cell that carries hereditary information.

chronic: Relating to a disease or condition lasting over a period of time, or a recurrent medical condition.

COBRA: “Consolidated Omnibus Budget Reconciliation Act,” a federal law in effect since 1986 that permits individuals and their dependents to continue in an employer's group health-insurance plan after their job ends, which generally lasts 18 months, or 36 months for dependents in certain circumstances.

cocaine: The most potent stimulant of natural origin, a bitter, addictive anesthetic (pain blocker) that is extracted from the leaves of the coca shrub (Erythroxylon coca), indigenous to the Andean highlands of South America.

complete protein: A protein that includes all eight essential amino acids.

contagious: Describing a disease with the potential to spread from one person to another.

coronary artery disease: A disease that causes narrowing of the heart arteries.

CPR: “Cardiopulmonary resuscitation” is a combination of rescue breathing and chest compressions given to people thought to be in cardiac arrest. It supports a small amount of blood flow to the heart and brain until normal heart function is restored.

cross-training: Changing a regular fitness routine to incorporate new and different activities to reduce repetitive stress injuries and to improve fitness by providing the body with new challenges.

crown: The portion of the tooth outside the gum.

CT scan: “Computerized tomography scan.” Pictures of structures within the body created by a computer that takes the data from multiple X-ray images and turns them into pictures on a screen.

deficiency diseases: Diseases caused by poor nutrition and inadequate amounts of vitamins and minerals in the diet.

dehydration: Excessive loss of body water. Diseases of the gastrointestinal tract that cause vomiting or diarrhea may, for example, lead to dehydration. There are a number of other causes of dehydration, including heat exposure, prolonged vigorous exercise (e.g., as in a marathon), kidney disease, and medications (diuretics).

dementia: Mental deterioration due to organic causes.

dentin: The tissue of a tooth found beneath the enamel that encloses the pulp cavity.

depression: An illness that involves the body, mood, and thoughts that affects the way one eats and sleeps, the way one feels about oneself, and the way one thinks about things.

detoxification: The process of cleansing the body of a drug or toxin, such as alcohol.

diabetes: A disorder characterized by high levels of sugar or glucose in the blood caused by a failure of the pancreas to produce sufficient insulin or by resistance of the body to the action of insulin.

diastolic pressure: The lowest blood pressure reached during the relaxation of the heart. It is recorded as the second number in the measurement of blood pressure.

diet: What a person eats and drinks; a type of eating plan.

Dietary Guidelines for Americans (DGA): Nutritional advice for Americans ages two years and older issued by the U.S. Department of Agriculture and the Department of Health and Human Services, updated every five years to serve as the cornerstone of the federal nutrition policy and nutrition education activities.

disinfectant: A chemical agent applied to inanimate surfaces to destroy germs.

diuretic: A substance that increases fluid output through urination. Caffeine, alcohol, and other medications act as diuretics.

DNA: “Deoxyribonucleic acid,” a double-helix shaped molecule inside cells that carries genetic information.

dopamine: An important neurotransmitter (messenger) in the brain.

duration: The length of time in which an activity or exercise is performed and which is generally expressed in minutes.

ECG: “Electrocardiogram,” a test to record the electrical processes from within the heart to diagnose heart problems. Electrodes are attached to the check, neck, arms, and legs, and the electrical activity is recorded.

EEG: “Electroencephalogram,” a technique for studying the electrical current within the brain. Electrodes are attached to the scalp. Wires attach these electrodes to a machine that records the electrical impulses.

electrolytes: Minerals in the blood and other body fluids that carry an electric charge. They are lost through perspiration and replaced by drinking fluids.

emergency department: The department of a hospital that is responsible for the provision of medical and surgical care to patients in need of immediate care.

endorphins: Chemical substances produced by the central nervous system and other organs that suppress pain.

enrollment period: The time during which employees and their dependents can sign up for health-insurance coverage under an employer group health plan.

enzymes: Proteins produced by the cells that are involved in every chemical reaction in the body.

epidemic: An outbreak of a disease that spreads at an extremely rapid rate in a specific region and/or country.

essential fatty acids: Fatty acids that the body cannot produce and must be obtained from food.

exercise: A physical activity that is planned, repetitive, and that is performed in an effort to maintain one or more components of physical fitness.

Family and Medical Leave Act (FMLA): A federal law that guarantees up to 12 weeks of job-protected leave for certain employees when they need to take time off due to serious illness, to have or adopt a child, or to care for another family member. Those who qualify for leave under FMLA can continue health-insurance coverage under their group health plan during the leave.

fat-soluble vitamins: Vitamins A, D, E, and K, which are soluble in the fatty parts of plants and animals.

fats: Organic compounds composed of fatty acids that are either saturated or unsaturated.

fatty acids: Acids produced when fats are broken down; may be saturated, polyunsaturated, or monounsaturated.

fertilizer: Natural or synthetic materials spread on soil to increase its capacity to support plant growth.

fiber: A food substance that resists chemical digestion and passes through the system essentially unchanged.

flavonoids: Also known as “bioflavonoids,” flavonoids are polyphenol antioxidants found in plants.

fluoride: A chemical solution or gel put on the teeth that hardens the teeth and prevents tooth decay. Is often added to municipal water as a preventative treatment.

food additive: A substance added to foods to improve nutrition, taste, appearance, or shelf-life. In some instances, additives such as dyes or antibiotics have created food safety issues.

food poisoning: The common term for any illness caused by eating contaminated food or water. Food safety experts use the term “food-borne illness.”

food safety: A system to ensure that illness or harm will not result from eating food. Everyone in the process—from food production and processing to transportation, retail, or use in the home has an important role in keeping food safe.

Food Safety and Inspection Service (FSIS): The public health agency in the U.S. Department of Agriculture responsible for ensuring that the nation's commercial meat, poultry, and egg products are safe, wholesome, and correctly labeled and packaged as required by the Federal Meat Inspection Act, the Poultry Products Inspection Act, and the Egg Products Inspection Act.

Food-borne illness: Also known as “food poisoning,” an infection caused by the transfer of microbial contaminants from food or drinking water. In most cases the contaminants are bacteria, parasites, or viruses.

fortified foods: Foods with added nutrients that were not originally present or were present in insignificant amounts, such as iron-fortified cereal.

free radicals: Highly reactive oxygen molecules that are a by-product of normal metabolism and that can damage cells, proteins, and DNA by altering their chemical structure.

frequency: The number of times an exercise or activity is performed and is generally expressed in sessions, episodes, or times per week.

gene: The basic biological unit of heredity. A segment of deoxyribonucleic acid (DNA) that carries instructions for a particular inherited feature, such as hair color or height.

generic drug: An identical copy of a brand-name drug that usually costs considerably less than the brand-name drug.

genetically modified organism (GMO): An organism with new genetic material added to create desirable traits. This form of genetic engineering was made possible by the discovery of DNA and other scientific advances.

geneticist: One who specializes in diagnosing and predicting inherited disorders such as cystic fibrosis, hemophilia, and other metabolic disorders.

genome: All the genetic information possessed by an organism. Genomics is the study of this genetic information.

gingivitis: The inflammation of gums caused by improper brushing and the first sign of periodontal or gum disease.

gluten: Plant proteins found in grains such as wheat, oats, rye, and barley.

group health plan: Health insurance that covers at least two employees and is sponsored by an employer, union, or professional association.

gums: The pink area around the teeth.

health care directive: A document giving someone else the power to make medical decisions for you or directing what kind of care you are willing to accept if incapacitated and unable to make medical decisions.

health savings account: A plan that allows an individual to contribute pretax money to be used for qualified medical expenses.

heart: The muscle that pumps blood received from veins into arteries throughout the body. It is positioned in the chest behind the sternum (breastbone); in front of the trachea, esophagus, and aorta; and above the diaphragm muscle that separates the chest and abdominal cavities.

herbal: Refers to herbs, as in an herbal tea or botanical or medicinal aspects of herbs.

herbicide: A chemical substance used to kill weeds or undesirable plants.

high blood pressure: The force of blood pushing against the walls of the arteries, measured in two numbers: the systolic measures the pressure when the heart beats and pumps blood into the arteries and the diastolic measure when the heart is at rest between beats. A measurement of 140/90 mmHg (millimeters of mercury) or higher is considered hypertension, or high blood pressure.

high-density lipoprotein (HDL): Commonly called “good cholesterol,” this form of cholesterol circulates in the blood and lowers the risk of heart disease.

high-glycemic foods or high glycemic index foods: Foods that release energy quickly and result in fluctuations in blood glucose and insulin levels.

HIPAA: The “Health Insurance Portability and Accountability Act,” also known as Kassebaum-Kennedy, for the two senators who spearheaded the bill. The law was passed in 1996 to help individuals buy and keep health insurance, even when they have a serious preexisting health condition.

HIV: Acronym for the “human immunodeficiency virus,” the cause of AIDS (acquired immunodeficiency syndrome). HIV has also been called the human lymphotropic virus type III, the lymphadenopathy-associated virus, and the lymphadenopathy virus.

HMO: “Health maintenance organization,” a type of health insurance plan that limits coverage to care from doctors who work for or contract with the HMO.

hormone: A chemical substance produced in the body that controls and regulates the activity of certain cells or organs.

hydrogenation: A chemical process to turn liquid fat or oil into solid fat, creating a new type of fat called “trans fatty acids.” Eating a large amount of trans fatty acids may raise heart disease risk.

hygiene: The practice of cleanliness or grooming of skin, hair, or nails that promotes health and prevents disease.

hyperglycemia: High concentrations of glucose in the blood, usually associated with diabetes.

hypoglycemia: An abnormally low level of glucose in the blood.

hypertension: Another term for high blood pressure.

immune system: The system that protects the body against disease, infection, and foreign substances.

immunity: The condition of being immune or protected against infection, disease, and foreign substances.

immunodeficiency: Inability to mount a normal immune response. Immunodeficiency can be due to a genetic disease or acquired, as in AIDS due to HIV.

immunoglobulin E (IgE): The primary antibody associated with an allergic response.

incisors: The eight front teeth, four in the upper jaw and four in the lower jaw.

infection: An invasion and multiplication of germs in the body that can occur in any part of the body and can spread through the body.

inoculation: The introduction of a vaccine or other material into the body to create immunity.

insomnia: Poor-quality sleep because of difficulty falling asleep, waking up frequently during the night with difficulty returning to sleep, waking up too early in the morning, or restless sleep.

insulin: A hormone secreted by the islet cells in the pancreas in response to an increase in blood sugar, which facilitates the absorption of glucose.

insulin resistance: A condition in which the body cannot process glucose well because cells are not using the insulin effectively.

insulin sensitivity: The human body's ability to use glucose, a sugar.

irradiation: A process in which ionizing energy is used to kill pathogens and other harmful organisms in food by causing breaks in the DNA of the organisms’ cells.

isoflavones: A type of phytoestrogen (plant estrogen) found primarily in soybeans.

isometric exercise: A form of exercise in which muscles contract without moving a joint and the muscle does not lengthen or shorten.

isotonic exercise: A form of active exercise in which the muscle contracts and causes movement.

kidney: One of a pair of organs located in the right and left side of the abdomen which clean “poisons” from the blood, regulate acid concentration, and maintain water balance in the body by excreting urine.

lactose: The sugar found in milk, composed of glucose and galactose.

legumes: The protein powerhouses of the plant kingdom, these plants have their seeds arranged in pods and include black, garbanzo, great northern, kidney, lima, mung, navy, pinto, and soy beans as well as lentils and peas.

lipids: Fats or fat-like substances in the blood, such as cholesterol.

liposuction: The process that removes fat deposits from beneath the skin by using a suction device.

live vaccine: A vaccine that contains a living, yet weakened, organism or virus.

liver: An organ in the upper abdomen that aids in digestion and removes waste products and worn-out cells from the blood. The liver is the largest solid organ in the body.

living will: A legal document describing what type of medical care and intervention a person authorizes in the event of a terminal illness or incapacity of that person.

long-term care insurance: Private insurance that pays for nursing home care.

low-density lipoprotein (LDL): Commonly known as “bad cholesterol,” this form of cholesterol circulates in the blood and increases the risk of heart disease.

low-glycemic foods: Foods that release energy slowly.

lumbar: Referring to the five lumbar vertebrae that are situated below the thoracic vertebrae and above the sacral vertebrae in the spinal column. The five lumbar vertebrae are represented by the symbols L1 through L5. There are correspondingly five lumbar nerves.

lymphatic system: The system of the body that is responsible for the immune response. A tiered system of defense that uses physical barriers, such as the skin, and general defense mechanisms, such as the white blood cells, as well as specialized cells called “lymphocytes” that detect specific invaders (such as fungi, bacteria, and viruses) and eliminate them from the body.

macrobiotics: A dietary program in which foods are classified according to the principles of yin and yang and consist mainly of whole grains and vegetables.

magnesium: A mineral needed for healthy muscles, nerves, and bones. It also helps maintain normal blood sugar levels and blood pressure.

malnourished: Lacking adequate nutrients in the diet.

malnutrition: The chronic lack of sufficient nutrients to maintain health.

mania: A mental disorder characterized by an intense feeling of elation and excitability, often accompanied by increased activity.

meditation: Contemplation of spiritual matters or reflection, as a religious practice or as a form of relaxation and stress relief.

mental illness: Any disease of the mind or the state of mind of someone who has emotional or behavioral problems serious enough to require psychiatric intervention.

metabolism: All the processes that occur in the human body that turn food into energy the body can use.

microorganism: A microscopic life form that cannot be seen with the naked eye. Types of microorganisms include bacteria, viruses, protozoa, fungi, yeasts, and some parasites and algae.

migraine: Strong headaches on one or both sides of the head that may be accompanied by nausea, vomiting, increased sensitivity of the eyes to light (photophobia), increased sensitivity to sound (phonophobia), dizziness, blurred vision, cognitive disturbances, and other symptoms.

minerals: Inorganic substances that serve a function similar to vitamins. They include chemical elements such as calcium or iron as well as some compounds.

molars: The 12 grinding or chewing teeth, located at the back of the upper and lower jaws.

monosaccharide: A sugar that may no longer be broken down into simpler sugars by hydrolysis.

monounsaturated fat: The fat found in canola oil, olive oil, nuts, and seeds that may help lower cholesterol and reduce the risk of heart disease.

nausea: The urge to vomit, brought on by many causes, including systemic illnesses such as influenza, medications, pain, and inner-ear disease.

neurotransmitters: Chemicals in the brain and other nervous-system tissues that aid in the transmission of nerve impulses.

nicotine: A chemical found in tobacco that is addictive and poisonous. When it enters the human body it causes an increased heart rate and a sense of well-being and relaxation.

nutrients: Materials essential to the survival of an organism, including proteins, carbohydrates, lipids or fats, vitamins, and minerals.

nutrition: The study of nutrients, their consumption, and how they are processed by the human body.

Nutrition Facts Label: The labeling required by the FDA that offers specific nutrition information for that packaged product. Food packaged in bulk is exempt from the labeling requirement, but manufactures may voluntarily include such labeling.

nutrition standards: A collective term for the nutrition goals that school meals must meet when averaged over a school week for students, based on Reference Daily Intake or Recommended Daily Intake (RDI) levels for specific nutrients.

obese: Having a body mass index (BMI) greater than 30.

OCD: “Obsessive-compulsive disorder” is an anxiety disorder characterized by uneasiness, apprehension, fear, or worry with symptoms that include repetitive behaviors or ner-vous habits used to reduce anxiety.

omega-3 fatty acids: A group of polyunsaturated fatty acids found in fish oil and seeds, such as linseed oil, which are thought to reduce blood clotting and may reduce the risk of heart attack or stroke.

oncologist: One who diagnoses and recommends treatment for cancer.

organic farming: A method of farming that does not use chemicals to kill weeds or pests.

osteoporosis: A disease in which bones become more fragile and brittle and are at increased risk of breaking.

out-of-pocket limit: A predetermined amount of money that an individual must pay before insurance will pay 100% of an individual's health care expenses.

outbreak: Spread of disease, which occurs in a short period of time and in a limited geographic location, such as a neighborhood, community, school, or hospital.

outpatient: A patient who is not an inpatient (not hospitalized) but instead is cared for elsewhere—as in a doctor's office, clinic, or day surgery center.

over-the-counter: A designation for a drug that can be sold without a prescription. Common examples include cold medicines, pain relievers, and laxatives.

overweight: Being too heavy for one's height, defined as a body mass index (BMI) of 25 to 30.

pain: An unpleasant sensation that can range from mild, localized discomfort to agony. Pain has both physical and emotional components. The physical part of pain results from nerve stimulation. Pain may be contained to a single area, as in an injury, or it can be more diffuse, as in disorders like fibromyalgia.

pandemic: An outbreak of disease that spread throughout the world.

paranoia: A mental disorder characterized by suspicion, delusions of persecution, or jealousy.

pasteurization: The process of destroying disease-causing microorganisms by heating food to a high enough temperature to kill the bacteria. The process was named for scientist Louis Pasteur.

pathogen: Any microorganism that is infectious or toxigenic and causes disease, including parasites, viruses, and some yeast and bacteria.

periodontitis: A serious gum infection that kills soft tissue and bones that support teeth.

perspiration: Sweat or salty fluid excreted from the sweat glands of the skin, usually through exercise or some form of physical exertion.

pesticide: A chemical used to kill plants or pests, such as crop-damaging insects.

physical activity: Any form of exercise or movement that may include planned activities such as walking, running, or other sports or daily activities such as yard work or house cleaning.

phytochemicals: Plant compounds found in dark fruits and vegetables, which are believed to have health-protecting qualities.

phytoestrogens: Naturally occurring plant compounds that are thought to have a number of different health benefits.

plaque: A film or deposit of bacteria and other material on the surface of a tooth that may lead to tooth decay or periodontal disease.

point-of-service plan: Health insurance policy that allows the employee to choose between in-network or out-of-network care each time medical treatment is needed.

polysaccharide: A carbohydrate that may be broken down by hydrolysis into two or more molecules of monosaccharides.

polyunsaturated fat: An unsaturated fat that is liquid at room temperature. These fats are found in the greatest amounts in corn, soybean, and safflower oils.

polyunsaturated fatty acids: Fats consisting of a large percentage of unsaturated fatty acids that include corn, safflower, and sesame oils. They are believed to lower LDL cholesterol, reducing the amount of artery-clogging cholesterol in the bloodstream.

PPO: “Preferred provider organization,” a health care organization composed of doctors, hospitals, or other providers to offer health care services at a reduced price.

preexisting condition: Any physical illness, mental illness, or chronic disease for which medical advice, diagnosis, care, or treatment was recommended or received within the six-month time immediately before enrollment in a health plan. Pregnancy cannot be counted as a preexisting condition.

prescription: A physician's order for the preparation and administration of a drug or device for a patient. A prescription has several parts, including the superscription or heading, with the symbol “R” or “Rx,” which stands for the word “recipe” (meaning, in Latin, “to take”); the inscription, which contains the names and quantities of the ingredients; the subscription, or directions, for compounding the drug; and the signature, which is often preceded by the sign “s,” standing for signa (Latin for mark), giving the directions to be marked on the container.

prognosis: A prediction of the course or outcome of a disease.

proteins: Large molecules that are essential to the structure and functioning of all living cells.

psychiatric: Pertaining to or within the purview of psychiatry, the medical specialty concerned with the prevention, diagnosis, and treatment of mental illness.

psychiatrist: A physician or medical doctor (MD) who specializes in the prevention, diagnosis, and treatment of mental illness. Psychiatrists must receive additional training and serve a supervised residency in their specialty.

psychosis: A mental disorder of serious magnitude where an individual loses touch with reality and may suffer from delusions and hallucinations.

pterostilbene: A naturally occurring antioxidant in blueberries.

qualified high-deductible health plan: A health plan with lower premiums that covers health care expenses after the insured has paid a yearly large amount out of pocket.

quarantine: To isolate an individual who has or is suspected of having a disease, in order to prevent the spread of that disease to others. Quarantine can be voluntary or can be ordered by public health officials during a state of emergency.

radiologist: One who administers technology such as X-rays and ultra sounds to diagnose medical problems.

recall: The voluntary action of removing a product from retail or distribution. The action is conducted by a manufacturer or distributor to protect the public from products that may cause serious health problems or possible death.

RDAs: “Recommended Dietary Allowances,” or the estimated amount of nutrients needed daily for good health.

recombinant bovine growth hormone: A synthetic hormone marketed to dairy farmers to increase milk production in cows. Its use, while allowed in the United States, has been banned in the European Union and Canada since 1999.

reflexology: An alternative medicine or treatment that involves the application of pressure to the feet and hands through a system of zones and reflex areas.

refrigeration: The process of chilling food for preservation.

registered dietitian (RD): A health professional who is a food and nutrition expert and who has completed an American Dietetic Association (ADA) approved program of study and passed an exam.

reiki: A Japanese technique for stress reduction and relaxation that promotes healing and is administered by laying on hands.

relapse: The return of a disease or symptoms of a disease after an apparent recovery.

REM sleep: “Rapid eye movement sleep,” when dreaming occurs and the eyes move even though they are closed.

resting metabolic rate (RMR): The total amount of energy the human body uses in a given period of time when at rest. Factors that influence RMR include body size, composition, activity level, and diet.

rhinovirus: A large subgroup of viruses that is responsible for a large percentage of cases of the common cold.

root canal: The space in the root of a tooth that contains nerves.

roughage: Indigestible fiber of fruits, vegetables, and cereals that assist in the elimination of waste for the digestive system.

Salmonella: A group of bacteria that is one of the most common causes of food poison-ing and that is a frequent contaminator of foods.

saturated fat: A fat that is solid at room temperature and found in high-fat dairy products, meats, palm oil. and coconut oil. Eating a diet high in saturated fat may raise cholesterol and increase the risk of heart disease.

sciatic nerve: The largest nerve in the body, formed by the motor and sensory nerves to and from the legs and feet. It begins at the base of the spinal cord and passes through the pelvis and down the back of each thigh to the heel.

scurvy: A disease caused by a deficiency of vitamin C. Symptoms include a weakening of connective tissue in bone and muscle.

sedentary: Describing a person or lifestyle characterized by inactivity that can contribute to obesity and associated health problems.

serotonin: A hormone, also called “5-hydroxytryptamine,” that acts both as a chemical messenger that transmits nerve signals between nerve cells and that causes blood vessels to narrow.

sexually transmitted disease: Any disease transmitted by sexual contact; caused by microorganisms that survive on the skin or mucus membranes of the genital area; or transmitted via semen, vaginal secretions, or blood during intercourse. They include AIDS, chlamydia, genital herpes, genital warts, gonorrhea, syphilis, yeast infections, and some forms of hepatitis. Also known as a morbus venereus, or venereal disease.

sleep: The body's rest cycle.

sterile: Clean and free of bacteria and/or microorganisms.

strength training: Increases the strength of muscles, bones, ligaments, and tendons and also builds muscle mass through the use of resistance via the body's weight, such as in push-ups or with equipment that includes free weights, bands, tubes, or weighted medicine balls.

stress: Forces from the outside world impinging on the individual.

stroke: The loss of blood flow to any part of the brain, which then damages brain tissue. The risk for stroke is increased by conditions including high blood pressure, smoking, diabetes, high cholesterol, or heart disease.

substance abuse: The excessive use of a substance, especially alcohol or a drug.

Supplemental Security Income (SSI): A program providing cash benefits to certain low-income, disabled, or elderly individuals. Those who qualify for SSI generally also qualify for Medicaid.

surgeon: A physician who treats disease, injury, or deformity by operative or manual methods. A medical doctor specialized in the removal of organs, masses, and tumors and in doing other procedures using a knife (scalpel).

sustainable agriculture: A method of farming designed to preserve the environment of the land, livestock, and surrounding area while ensuring profitability.

systolic pressure: The highest blood pressure produced by the contraction of the heart. It is recorded as the first number in a blood pressure measurement.

target heart rate: The level at which the human heart is beating with moderate to high intensity and is 50 percent to 85 percent of the maximum heart rate of 220 minus your age.

tartar: Plaque deposits on the teeth.

tincture: A medication made up of an alcoholic solution of a vegetable or animal extract or a chemical substance.

tobacco: A plant with leaves that have high levels of the addictive chemical nicotine. The leaves may be smoked, applied to the gums, or inhaled. The scientific name is Nicotiana tabacum.

tocopherol: A class of compounds, many of which have vitamin E activity.

topical: Designed to have an effect on a limited area of the body, a description of creams and lotions that are applied to the skin, eyes, ears, hair, or mucous membranes for maxi-mum effectiveness.

toxic: Having to do with poison or a substance that is harmful to the human body and that can cause unwanted side effects.

trans fatty acid: A fat that is produced when liquid fat or oil is turned into solid fat through a chemical process called “hydrogenation.” Eating trans fat is considered more of a health risk than eating saturated fat.

triglyceride: A form of fat that the body makes from sugar, alcohol, or excess calories.

tryptophan: An amino acid well-known to foster drowsiness.

unsaturated fat: A fat that is liquid at room temperature and includes polyunsaturated fats and monounsaturated fats. It includes most nuts, olives, avocados, and fatty fish.

urine: Fluid containing water and waste products that is made by the kidneys, stored in the bladder, and exits the body through the urethra.

vaccination: Injection of a weakened or dead microorganism such as a bacterium or virus, given to prevent or treat infectious diseases.

vaccine: The weakened or dead microorganisms or viruses of a disease that are introduced through vaccination into the body to stimulate immunity.

vegan: A vegetarian who does not consume any animal products and does not use products derived from animals, such as leather or fur.

vegetarian: A person who excludes all meat, poultry, and fish from his or her diet and instead eats plant foods. Some vegetarians include dairy products and eggs in their diets and are known as “lacto-ovo-vegetarians”; others who exclude all animal foods are known as “vegans.”

vertebra: Any one of the 33 bones that make up the human spine.

virus: A microorganism, smaller than bacteria, that cannot grow or reproduce apart from a living cell. A virus invades living cells and uses their chemical machinery to keep itself alive and to replicate itself.

vitamins: Organic substances essential to the nutrition of humans, animals, and some plants. Vitamins are needed in differing quantities. They work with enzymes in regulating metabolic processes.

X-ray: A diagnostic imaging technique that shows a two-dimensional image and is used to analyze various bones or some diseases of soft tissue.

waiting period: The time period required to work for an employer before an individual is eligible for health benefits as part of that employers’ group health plan. If an employer requires a waiting period, a preexisting condition exclusion period begins on the first day of the waiting period.

water-soluble vitamins: Vitamins, such as vitamin C and the B-complex vitamins, that are soluble in the watery parts of plant and animal tissues.

weight control: Achieving and maintaining a healthy weight by eating well and getting regular physical activity.

weight cycle: Losing and gaining weight over and over again, also known as “yo-yo dieting.”

yang: A principle in Chinese philosophy that is positive, active, dry, hot, and masculine in nature and balances the other fundamental principle of yin.

yin: A principle in Chinese philosophy that is negative, dark, passive, cold, wet, and feminine in nature and balances the principle of yang.

yoga: Derived from the Sanskrit word for “yoke” or “join together,” it means “union.” It is the science of uniting the individual with the cosmic spirit through physical postures and meditation.

yo-yo dieting: Constant weight loss and gain over and over again due to fad dieting or other short-term diet plans.





Internet Resources

The following resource list offers online sites of nonprofit, government, and private organizations that provide information on numerous aspects of wellness and health. While there are many different facets of wellness covered in this encyclopedia and in this list, there are many organizations not listed here that could also be useful. If you do not find the information you seek, we suggest using these websites to follow the numerous links they offer. The organizations are listed alphabetically under broad topics.

GENERAL RESOURCES

American Association for the Advancement of Science

1200 New York Avenue NW

Washington, DC 20005

www.aaas.org

The AAAS is a nonprofit, professional association made up of scientists, engineers, and science educators. Their mission is to educate the general public about science and technology.

American Council on Science and Health

1995 Broadway, 2nd Floor

New York, NY 10023-5860

www.acsh.org

The ACSH is a consumer-education consortium of physicians, scientists, and policy advisors that works to provide education to consumers.

American Dental Association

211 E. Chicago Avenue

Chicago, IL 60611

312-440-2500

www.ada.org

The ADA labels itself the country's leading advocate for oral health and offers professional resources for members as well as information for the public on all aspects of dental health and related research.

American Medical Association

515 N. State Street

Chicago, IL 60654

800-621-8335

www.ama-assn.org

The AMA provides resources for physicians with additional information aimed at the general consumer. The site offers a members-only portion and related links to various health issues.

American Red Cross

2025 E. Street NW

Washington, DC 20006

202-303-5000

www.redcross.org

The website for this world-renowned emergency response organization features information about volunteering, classes, assistance, and news.

Centers for Disease Control and Prevention (CDC)

1600 Clifton Road

Atlanta, GA 30333

www.cdc.gov

This government agency is part of the Department of Health and Human Services, and its website offers information to consumers on all aspects of health and disease.

Consumer Information Center

Pueblo, CO 81009

www.usa.gov/topics/consumer.shtml

The CIC is a government agency included under the General Services Administration (GSA) that maintains a large catalog of consumer publications on a variety of health, food, and nutrition issues.

Consumers Union

101 Truman Avenue

Yonkers, NY 10703-1057

www.consumersunion.org

This independent, nonprofit testing organization publishes the popular Consumer Reports Magazine. The website offers consumers links to information and to various government agencies that handle consumer complaints.

FamilyDoctor.Org

American Academy of Family Physicians

11400 Tomahawk Creek Parkway

Leawood, KS 66211-2680

http://familydoctor.org/online/famdocen/home.html

Easy to read and understand, FamilyDoctor.org is operated by the American Academy of Family Physicians (AAFP), a national medical organization of family physicians, family practice residents, and medical students. Information on the website is written and reviewed by physicians and patient education profession-als at the AAFP. Topics range from diseases and conditions to health insurance.

Health Resources and Services Administration

5600 Fishers Lane

Rockville, MD 20857

301-443-3376

www.hrsa.gov

This U.S. Department of Health and Human Services website links to a great deal of government health information, including information about transplants, HIV and AIDS, and the National Health Service Corps as well as public health links.

Healthfinder/U.S. Department of Health and Human Services

PO Box 1133

Washington, DC 20013-1133

www.healthfinder.gov

This government agency website, from the Department of Health and Human Services, covers everything from breast-feeding to nutrition information from federal and state agencies. The site also includes information about support and self-help groups.

Healthy People 2020

200 Independence Avenue SW

Washington, DC 20201

http://www.health.gov/healthypeople/default.htm

This website offers details about the U.S. Department of Health and Human Services Healthy People 2020 Initiative, with progress reports, updated statistics and information.

Mayo Clinic

200 First Street SW

Rochester, MN 55905

904-953-2000

www.mayoclinic.org

The Mayo Clinic, a nonprofit, worldwide leader in medical care, research, and education developed this website to further provide information to medical professionals, patients, and their families in the form of past articles, current research, as well as providing a question-and-answer format.

Medical Library Association

65 East Wacker Place, Suite 1900

Chicago, IL 60601-7246

312-419-9094

www.mlanet.org

This nonprofit, educational organization of health sciences information professionals supports research and works to promote the importance of quality information for improved health in the community. Their resources section includes recommended, authoritative sites for consumers and for the conditions or cancer, diabetes, and heart disease: http://www.mlanet.org/resources/userguide.html.

Medline Plus

8600 Rockville Pike

Bethesda, MD 20894

www.nlm.nih.gov/medlineplus

A service of the U.S. National Library of Medicine through the National Institutes of Health, this online resource connects consumers with the latest research in health topics, drugs, supplements, and other health facts.

National Health Information Center

PO Box 1133

Washington, DC 20013-1133

800-336-4797

www.health.gov

Sponsored by the U.S. Department of Health and Human Services, this health referral service answers questions for professionals and consumers on all kinds of health issues. It also provides support through the Healthfinder website, another government resource for consumer health information.

National Institutes of Health (NIH)

9000 Rockville Pike

Bethesda, Maryland 20892

301-496-4000

http://health.nih.gov

This government website provides a comprehensive list of resources on health issues from ADHD to stress or viruses. The NIH is under the U.S. Department of Health and Human Services.

National Library of Medicine

8600 Rockville Pike

Bethesda, MD 20894

888-346-3656

www.nlm.nih.gov

Located on the campus of the National Institutes of Health, this is the world's largest medical library with a collection of material that is available for research in all areas of medicine and health care. The various reading rooms are open dur-ing the week for research or for those interested in learning more about diseases, drugs, clinical trials, and other medical resources.

Physicians Committee for Responsible Medicine

5100 Wisconsin Avenue NW, Suite 400

Washington, DC 20016

www.pcrm.org

The PCRM promotes nutrition and preventive medicine and supports research programs for diabetes, cancer, and other issues. This website offers restaurant reviews, physician referrals, and other resources for students and educators.

ALTERNATIVE HEALTH CARE AND COMPLEMENTARY MEDICINE

American Academy of Medical Acupuncture

5820 Wilshire Boulevard, Suite 500

Los Angeles, CA 90036

800-521-2262

www.medicalacupuncture.org

This medical-physician-only professional organization works to promote the integration of acupuncture with Western medical training. The organization is open only to physician acupuncturists.

American Association of Acupuncture and Oriental Medicine

PO Box 162340

Sacramento, CA 95816

866-455-7999

www.aaom.org

Formed in 1981, the AAAOM is a national association promoting the professional standards in the practice of acupuncture and oriental medicine in the United States, with the goal of promoting excellence and integrity in the profession.

American Association of Naturopathic Physicians

4435 Wisconsin Avenue NW, Suite 403

Washington, DC 20016

866-538-2267

www.naturopathic.org

This website provides consumer information and the ability to search for a na-turopathic doctor by zip code. There is also a database of members and information concerning professional education for members.

American Botanical Council

PO Box 144345

Austin, TX 78714-4345

512-926-4900

www.herbalgram.org

This nonprofit research and information organization is dedicated to providing accurate and reliable information for consumers about the use of herbs and medicinal plants.

American College for Advancement in Medicine

24411 Ridge Route, Suite 115

Laguna Hills, CA 92653

949-309-3520

www.acamnet.org

This not-for-profit corporation is dedicated to the education of physicians and other health care professionals in complementary, alternative, and integrative medicine. The website offers a public connection to physicians who use integrative medicine and information on integrative treatment options.

American Holistic Medical Association

PO Box 2016

Edmonds, WA 98020

425-967-0737

www.holisticmedicine.org

This organization serves it members and provides advocacy about the use of holistic and integrative medicine by licensed health care providers. It also provides links to those patients interested in choosing a holistic provider.

American Meditation Institute

PO Box 430

Averill Park, NY 12018

518-674-8714

www.americanmeditation.org

The AMI is a nonprofit education organization working to improve training and education in mind-body medicine by offering information as well as a speaker's bureau and links to other organizations.

American Yoga Association

PO Box 19986

Sarasota, FL 34276

912-927-4977

www.americanyogaassociation.org

This website offers information about yoga, its history, types, and how to choose a qualified teacher.

Association of Accredited Naturopathic Medical Colleges

4435 Wisconsin Avenue NW, Suite 403

Washington, DC 20016

202.237.8150

www.aanmc.org

This website provides information about naturopathy and naturopathic medicine, including a list of schools offering the program, admission and application information, career information, and open house and campus tour details.

Ayurvedic Institute

PO Box 23445

Albuquerque, NM 87192

www.ayurveda.com

This nonprofit organization features a school and spa plus links to information about the practice of ayurvedic medicine, along with education, membership information, an events calendar, and other online resources.

Center for Mind-Body Medicine

5225 Connecticut Avenue NW, Suite 414

Washington, DC 20015

202-966-7338

www.cmbm.org

This nonprofit educational organization offers facts about resources, research, a list of CMBM certified practitioners, and a job and internship list.

National Ayurvedic Medical Association

620 Cabrillo Avenue

Santa Cruz, CA 95065

800-669-8914

www.ayurveda-nama.org

This website links Ayurvedic medical professionals from across the country and works to promote the science and practice of Ayurveda.

National Center for Complementary and Alternative Medicine

NCCAM Clearinghouse

9000 Rockville Pike

Bethesda, MD 20892

888-644-6226

http://nccam.nih.gov

The NCCAM is the U.S. government's lead agency for scientific research on unconventional or complementary medical practices, research, and products. The website offers information as well as links to research, grants, training, and legislative updates.

National Commission for Certification of Acupuncture and Oriental Medicine

76 South Laura Street, Suite 1290

Jacksonville, FL 32202

904-598-1005

www.nccaom.org

This nonprofit organization evaluates entry-level programs and competency in the practice of acupuncture and oriental medicine through its program of professional certification.

DISEASES AND DISORDERS

AIDSinfo: National Institutes of Health (NIH)

PO Box 6303

Rockville, MD 20849-6303

http://aidsinfo.nih.gov

This government website is provided by the U.S. Department of Health and Human Services to offer information about HIV/AIDS treatment, prevention, research, and related health topics and offers a link to clinical trials.

AllergyKids

PO Box 20236

Boulder, CO 80308

www.allergykids.com

This organization is working to provide information about additives used in food. It is run entirely by volunteers, and donations are contributed toward research on the role of food in the health of children.

Alliance for Lupus Research

28 West 44th Street, Suite 501

New York, NY 10036

212-218-2840 or 800-867-1743

www.lupusresearch.org

The ALR is a national health organization founded in 1999 by Robert Wood Johnson IV. Its focus is to discover better treatments and to ultimately prevent and cure systemic lupus erythematosus (SLE).

Alzheimer's Association

225 N. Michigan Avenue, Floor 17

Chicago, IL 60601-7633

800-272-3900

www.alz.org

This nonprofit association seeks to improve care for Alzheimer's sufferers on a national and international level. The website offers links to support groups, a 24-hour helpline, and links to information on clinical trials.

Alzheimer's Disease Education and Referral Center

PO Box 8250

Silver Spring, MD 20907-8250

800-438-4380

www.nia.nih.gov/alzhemers/alzheimersInformation/generalinfo

This government site, under the U.S. National Institutes of Health National Institute on Aging, offers research-based information on Alzheimer's disease via publications, clinical trials, and research and news.

American Academy of Allergy, Asthma & Immunology

555 East Wells Street, Suite 1100

Milwaukee, WI 53202-3823

800-822-2762

www.aaaai.org

The AAAI is a professional medical specialty organization that represents allergists, physicians, clinical immunologists, and health professionals, and their online site offers consumers a referral directory and resource center along with information.

American Autoimmune Related Diseases Association

22100 Gratiot Avenue East

Detroit, MI 48021

800-598-4668

www.aarda.org

The AARDA is a national, nonprofit health agency dedicated to eradication of autoimmune diseases through education, public awareness, research, and patient services.

American Cancer Society

250 Williams Street

Atlanta, GA 30303

800-227-2345

www.cancer.org

The ACS is a national voluntary health organization whose goal is to assist those with cancer by providing information and by supporting research.

The American College of Allergy, Asthma, and Immunology

85 West Algonquin Road, Suite 550

Arlington Heights, IL 60005

847-427-1200

www.acaai.org

This professional organization of allergists, immunologists, and allied health professionals works to promote excellence in the practice of allergy and immunology and provides members with continuing education, publications, and other resources.

American Diabetes Association

1701 North Beauregard Street

Alexandria, VA 22311

www.diabetes.org

This association works to prevent and cure diabetes through funding for research and by providing information for diabetics and others interested in the disease.

American Gastroenterological Association

4930 Del Ray Avenue

Bethesda, MD 20814

301-654-5920

www.gastro.org

This professional site focuses on serving its members and their information needs and supports both researchers and clinicians through education, job openings, and by offering resources to members to support their efforts to provide clinical care.

American Heart Association

7272 Greenville Avenue

Dallas, TX 75231

www.americanheart.org

This association provides clear, concise information on heart disease as well as on nutrition, exercise, and stroke-related illness for a general audience.

American Institute for Cancer Research

1759 R Street, NW

Washington, DC 20009

www.aicr.org

This is a national charity offering information on cancer along with legislative and news updates. The site also offers a resource to answer questions for newly diagnosed cancer patients and their families.

American Lung Association

1301 Pennsylvania Avenue NW, Suite 800

Washington, DC 20004

www.lungusa.org

This organization has been in operation for over 100 years, according to its website, and continues to improve lung health and prevent lung disease by supporting education and research.

Arthritis Foundation

1330 West Peachtree Street

Atlanta, GA 30309

800-283-7800 or 404-872-7100

www.arthritis.org

This organization is dedicated to improving the lives of people with arthritis through information, access to health care, advocacy, and supporting research.

Asthma and Allergy Foundation of America

1233 20th Street NW, Suite 402

Washington, DC 20036

800-727-8462

www.aafa.org

This organization and its website is geared toward allergy suffers and provides information about clinics, support groups, and health professionals with links to regional chapters around the United States.

Autism Society of America

7910 Woodmont Avenue, Suite 300

Bethesda, MD 20814-3067

800-AUTISM

www.autism-society.org

The website for this grassroots organization features its quarterly journal, publications, and programs while it continues to advocate for the rights of all people with autism.

Celiac Disease Foundation

13251 Ventura Boulevard, Suite 1

Studio City, CA 91604

818-990-2354

www.celiac.org

This website is designed to provide resources, information, diet and lifestyle suggestions, and treatment information for those suffering from celiac disease.

CFIDS Association of America

PO Box 220398

Charlotte, NC 28222-0398

704-365-2343

www.cfids.org

The CFIDS Association is a charitable organization dedicated to conquering chronic fatigue and immune dysfunction syndrome, and its website offers links to research, free brochures, a youth home page, along with patient support and advocacy.

Christopher & Dana Reeve Foundation

636 Morris Turnpike, Suite 3A

Short Hills, NJ 07078

800-225-0292

www.christopherreeve.org

This international website, which can be accessed in eight different languages, is designed to provide information for those dealing with spinal cord injury as well as resources for those working with spinal injury patients. There is additional research, including a link to the Quality of Life grants program and the Paralysis Resource Center.

Crohn's and Colitis Foundation of America

386 Park Avenue South, 17th Floor

New York, NY 10016

800-932-2423

www.ccfa.org

This website provides information about the nonprofit organization and its resources aimed at assisting those living with Crohn's disease and ulcerative colitis. There are links to research, disease management choices, and even a youth and teen page.

Gluten Intolerance Group of North America

31214 124th Avenue, SE

Auburn, WA 98092

253-833-6655

www.gluten.net

The website for this nonprofit organization provides medical information, a recipe database, links to gluten-free restaurants and a list of local branches across the United States for those suffering from gluten intolerance.

HIV-UCSF Center for HIV Information

4150 Clement Street, Box 111V

San Francisco, CA 94121

http://hivinsite.ucsf.edu

This program from the University of California San Francisco school of Medicine has partnered with government agencies, international organizations, and charitable foundations to advance the prevention and care of HIV infection and its related illnesses. The site has an international focus along with a list of projects that target services for specific HIV populations.

Immune Deficiency Foundation

40 W. Chesapeake Avenue, Suite 308

Towson, MD 21204

800-296-4433

www.primaryimmune.org

Although immunodeficiency diseases are considered relatively rare, this organization provides accurate information on research, treatment, and patient needs to an international audience.

International Association for Chronic Fatigue Syndrome CFS/ME

27 N. Wacker Drive, Suite 416

Chicago, IL 60606

847-258-7248

www.iacfsme.org

This not-for-profit organization, started in 1992, works to support those with CFS by providing information for researchers, clinicians, health care workers, and support groups. Membership is also available internationally for those interested in the organization.

International Foundation for Functional Gastrointestinal Disorders (IFFGD)

PO Box 170864

Milwaukee, WI 53217

414-964-1799

www.iffgd.org

This nonprofit organization is focused on education and research dedicated to assisting people with gastrointestinal disorders. Information is available for patients, their families, and medical professionals.

Juvenile Diabetes Research Foundation International

120 Wall Street

New York, NY 10005-4001

800-533-2873

www.jdrf.org

This international organization works with other groups around the world to provide information, research, and assistance in developing new and better treatments for patients with juvenile diabetes. The website features research, publications, and information about advocacy.

Learning Disabilities Association of America

4156 Library Road

Pittsburgh, PA 15234-1349

412-341-8077

www.ldanatl.org

This nonprofit organization, started in the 1960s, now serves tens of thousands of members with learning disabilities as well as their families and the professionals who assist them. The website offers resources for teachers, parents, adults, and professionals as well as links to a bookstore, resources, state chapters of the organization, and legislative updates.

Leukemia & Lymphoma Society

1311 Mamaroneck Avenue

White Plains, NY 10605

800-955-4572

www.leukemia-lymphoma.org

This organization supports fund researchers who are working to find a cure for leukemia, lymphoma, Hodgkin's disease, and melanoma and offers information that links individuals with clinical trials and to services they need as they manage their disease.

Lupus Foundation of America

800-558-0121

www.lupus.org

This interactive website offers basic information about lupus, connects individuals to local chapters of this national nonprofit health organization and support groups, and sponsors a Walk for Lupus fund-raiser.

March of Dimes Foundation

1275 Mamaroneck Avenue

White Plains, NY 10605

888-663-4637

www.marchofdimes.com

This organization was started by President Franklin D. Roosevelt to help fight the disease of polio. Over the years, the mission of the organization has shifted to support research in finding and curing the causes of premature birth and birth defects.

MRSA Survivors Network

PO Box 241

Hinsdale, IL 60522

630-325-4354

www.mrsasurvivors.org

This network was founded in early 2003 to inform consumers and health pro-viders about the serious health issues association with MRSA. The organization lobbies for change in national policy concerning MRSA and public health.

National Cancer Institute

NCI Public Inquiries Office

6116 Executive Boulevard, Suite 300

Bethesda, MD 20892-8322

800-422-6237

www.cancer.gov

This government website offers information on cancer-related questions along with medical research related to cancer and has a list of clinical trials. It also links to the National Institute of Health for additional cancer and health issues.

National Center for Learning Disabilities

381 Park Avenue South, Suite 1401

New York, NY 10016

212-545-7510

www.ncld.org

This organization advocates for U.S. children, adolescents, and adults with learning disabilities, and its site offers a resource locator, age-related content, a blog to connect members, and a newsletter.

National Center on Sleep Disorders Research

6701 Rockledge Drive

Bethesda, MD 20892

301-435-0199

www.nhlbi.nih.gov/about/ncsdr

This branch of the National Institutes of Health offers sufferers of sleep disorders links to research, patient information, and training for health professionals.

National Eye Institute

31 Center Drive

Bethesda, MD 20892-3655

301-496-5248

www.nei.nih.gov

Established in 1968 by President Lyndon B. Johnson, this government organization is dedicated to promoting research and finding a cure for human eye diseases and disorders. The website links to jobs, training, resources, research, news, and health information.

National Institute of Allergy and Infectious Diseases

6610 Rockledge Drive, MSC 6612

Bethesda, MD 20892

866-284-4107

www.niaid.nih.gov

Sponsored by the Department of Health and Human Services and its National Institutes of Health, this organization is designed to improve research, understanding, treatment, and responses to immunologic, infectious, and allergic diseases. There are links to scientific resources, funding sources, research, and news and legislative updates.

National Osteoporosis Foundation

1232 22nd Street NW

Washington, DC 20037-1292

800-231-4222

www.nof.org

This national organization is dedicated to the prevention of osteoporosis and works to promote education, legislation, and research to improve treatment and diagnosis of this disease.

Obsessive-Compulsive Foundation

337 Notch Hill Road

North Bramford, CT 06471

203-315-2190

www.ocfoundation.org

This international not-for-profit organization was founded in 1986 and works to link individuals with obsessive compulsive disorder or related disorders with health care professionals and information to assist them in their treatment. The website lists resources, programs, research, and legislative updates for interested individuals.

PCOSupport

PO Box 3403

Englewood, CO 80155-3403

www.pcosupport.org

This site, sponsored by the Polycystic Ovarian Syndrome Association, Inc., is dedicated to serving women who have been diagnosed with PCOS. The website offers information on medical treatments and supplements and also offers a message board for women who need support and a newsletter with links to recent research in PCOS and its treatment.

ENVIRONMENTAL HEALTH

American Association of Poison Control Centers

515 King Street, Suite 510

Alexandria, VA 22314

800-222-1222

www.aapcc.org

The AAPCC is a private association that represents the poison control centers and their staff in the United States. The website provides tools to find poison control centers around the country.

EarthSave International

20555 Devonshire St., Suite 105,

Chatsworth, CA 91311

www.earthsave.org

The organization is funded by memberships and contributions, and the site offers information on how a vegetarian diet helps the planet.

National Institute of Environmental Health Sciences (NIH)

111 T.W. Alexander Drive

Research Triangle Park, NC 27709

www.niehs.nih.gov

This environmental organization promotes the health of the community and supports research under the umbrella of the National Institutes of Health. The website offers information on a large variety of issues ranging from carcinogens, like formaldehyde and aristolochic acids, to cell phone health concerns, environmental diseases, and a follow-up to the environmental impact of the Gulf Oil Spill.

Union of Concerned Scientists

161 First Street, Fourth Floor

Cambridge, MA 02142

www.ucsusa.org

Calling itself the leading science-based nonprofit working for a healthy environment, this organization offers scientific research, encourages citizen action through legislative updates, and offers individuals an opportunity to donate in support of various environmental issues.

U.S. Environmental Protection Agency (EPA)

1200 Pennsylvania Avenue, NW

Washington, DC 20460

www.epa.gov

This highly interactive website, provided by the U.S. government, offers an A to Z index of issues facing Americans, including acid rain, mold, radon, and climate change. The website includes news and announcements as well as a map of the United States that offers a breakdown of environmental issues unique to each state, additional research, and contact information.

EXERCISE AND WEIGHT CONTROL

Aerobic and Fitness Association of America (AFAA)

15250 Ventura Boulevard, Suite 200

Sherman Oaks, CA 91430

www.afaa.com

The AFAA website offers fitness education for professionals and upholds the Basic Exercise Standards and Guidelines for safe fitness practice.

American Anorexia/Bulimia Association

165 West 46th Street, Suite 1108

New York, NY 10036

212-575-6200

www.aabainc.org

The AABA is a nonprofit organization for those dedicated to the treatment of eating disorders, and the information on this site is geared for the general public.

American College of Rheumatology

2200 Lake Boulevard NE

Atlanta, GA 30319

404-633-3777

www.rheumatology.org

The organization is overseen by a foundation established in 1985, with the goal of advancing research and training to improve the treatment and understanding of rheumatology.

American College of Sports Medicine (ACSM)

PO Box 1440

Indianapolis, IN 46206

317-637-9200

www.acsm.org

This professional organization provides access to research, education, and advocacy for certified professionals, graduate students, and undergraduate students in the field of applied exercise science and clinical sports medicine.

American Council on Exercise (ACE)

4851 Paramount Drive

San Diego, CA 92123

800-825-3636

www.acefitness.org

This nonprofit organization is a resource for fitness professionals and consumers, provides research on fitness products and programs, and offers certification and continuing education standards for fitness professionals.

American Society of Bariatric Physicians

5600 South Quebec Street, Suite 109A

Englewood, CO 80111

303-770-2526

www.asbp.org

While there is a members-only section for doctors, there is also information for the general public about obesity and related surgical treatments.

President's Council on Physical Fitness and Sports

1101 Wootton Parkway, Suite 560

Rockville, MD 20852

www.fitness.gov

This government site is part of the U.S. Department of Health and Human Services and provides information about the history of the President's Council along with exercise and nutrition tips.

Shape Up America!

6707 Democracy Boulevard, Suite 306

Bethesda, MD 20817-1129

www.shapeup.org

This website features information about the national initiative to promote healthy weight, called “Shape Up America!” There is advice from fitness and nutrition experts as well as practical tips and support, plus a tool to determine body mass index (BMI).

GOVERNMENT, LEGISLATION, AND PUBLIC POLICY

Administration on Aging

One Massachusetts Avenue NW

Washington, DC 20001

800-677-1116

www.aoa.gov

Eldercare locator (www.eldercare.gov)

The AoA is a government agency created to develop a comprehensive, coordinated, and cost-effective system of home and community-based services. The website offers information to help elderly individuals maintain their health and independence in their homes and communities.

American Association of Retired Persons (AARP)

601 E Street NW

Washington, DC 20049

800-424-3410

www.aarp.org

This organization is a nonprofit, nonpartisan group that works to assist people age 50 and over with issues by providing information, advocacy, and service.

Centers for Medicare and Medicaid

7500 Security Boulevard

Baltimore, MD 21244-1850

800-MEDICARE

www.medicare.gov

This government website, through the U.S. Department of Health and Human Services, is packed with information about both programs, along with legislative highlights, regulations, research, and statistics.

Department of Veterans Affairs (VA)

810 Vermont Avenue NW

Washington, DC 20420

800-827-1000

www.va.gov

Sponsored by the U.S. Department of Veterans Affairs, this website features everything from information about health and wellness to links for burial and memorial information, benefits, and news.

National Institute for Occupational Safety and Health

1600 Clifton Road

Atlanta, GA 30333

800-232-4636

www.cdc.gov/niosh

Established under the Centers for Disease Control and Prevention (CDC), the NIOSH works to prevent workplace illness and injuries. The website offers safety and health topics for workers and industry owners as well as emergency information, acts on hazards related to chemical exposure, and diseases and common workplace injuries.

Office of the Surgeon General

5600 Fishers Lane, Room 18-66

Rockville, MD 20857

www.surgeongeneral.gov

This website links to the surgeon General of the United States and the 6,500 member Commissioned Corps of the U.S. Public Health Service. Information on the site ranges from scholarship, internship and employment links to the history of the office, facts and research on health topics including childhood obesity, as well as links to other government sponsored websites.

U.S. Department of Agriculture (USDA)

14th and Independence Avenue, SW

Washington, DC 20250

www.usda.gov

This website has a great deal of information, beginning with the history of American agriculture. There is a link to the Code of Federal Regulations and to the USDA Fraud Hotline.

U.S. Department of Health and Human Services (HHS)

200 Independence Avenue, SW

Washington, DC 20201

www.hhs.gov

The HHS is the government's chief agency overseeing all aspects of health, covering everything from Medicare and Medicaid to drug safety. It includes the Food and Drug Administration (FDA), which is listed under “Nutritional Health,” below.

World Health Organization (WHO)

525 23rd Street NW

Washington, DC 20037

202-974-3000

www.who.int

This website emphasizes international health issues and offers reports, research, and information on issues from eradicating polio to advances in medications. There is a great deal of information for those interested, but it is not geared for the casual browser.

INSURANCE AND HEALTH CARE COSTS

HeathCare.gov

200 Independence Avenue, SW

Washington, DC 20201

www.healthcare.gov

A federal government website, managed by the U.S. Department of Health & Human Services, that provides information on types of health insurance available by state, how to find health insurance, and how to understand information on government laws related to health insurance.

MENTAL, SOCIAL HEALTH, AND ADDICTION

Alcoholics Anonymous

475 Riverside Drive, 11th floor

New York, NY 10115

www.aa.org

Alcoholics Anonymous is an organization for individuals who are working to achieve sobriety from alcohol. The site offers information, how to find an AA meeting, as well as information for family members. The organization was founded in the 1950s and is self-supporting through contributions. There are no dues or fees for membership.

American Anorexia/Bulimia Association

165 West 46th Street, Suite 1108

New York, NY 10036

212-575-6200

www.aabainc.org

The AABA is a nonprofit organization for those dedicated to the treatment of eating disorders, and the information on this site is geared for the general public.

Anxiety Disorders Association of America

8730 Georgia Avenue, Suite 600

Silver Spring, MD 20910

240-485-1001

www.adaa.org

Along with resources for professionals, this website offers information about anxiety, self-help publications, finding a therapist, and explanations of treatment options.

Attention Deficit Disorder Association

PO Box 7557

Wilmington, DE 19803

800-233-4050

http://www.add.org

The ADDA website offers information, resources, and networking opportunities for adults with ADHD, including facts, articles, research, support group information, and links to other helpful resources.

Depression and Bipolar Support Alliance

730 N. Franklin Street, Suite 501

Chicago, IL 60654-7225

800-826-3632

www.dbsalliance.org

The website for this national organization, serving patients with mental illness, offers support, information about mood disorders, links to research and clinical trials, as well as a calendar of educational programs and events.

Dressing Room Project

PO Box 834

Black Mountain, NC 28711

828-318-4438

www.thedressingroomproject.org

This website supports the promotion of a positive body image for girls and women and was developed through the Emerging Women Projects (EWP), a nonprofit organization that works to empower teen girls. The project offers girls and women opportunities to create positive body image cards and place them in public places.

Hospice Foundation of America

1621 Connecticut Avenue, NW, Suite 300

Washington, DC 20009

800-854-3402

www.hospicefoundation.org

This organization conducts professional development for hospice providers and offers research, publications, and assists individuals who are coping with care-giving, terminal illness, and grief through links on its website.

National Alliance on Mental Illness

2107 Wilson Boulevard, Suite 300

Arlington, VA 22201-3042

800-950-6264

www.nami.org

This advocacy organization works to improve treatment and quality of life for individuals suffering from mental illness. Founded in 1979, the organization supports research and awareness of mental illness, offering resources to patients and their families. There is also a link to legislative information, a magazine, a blog, and a ranking of states and the quality of their mental health services.

National Association of Anorexia Nervosa and Associated Disorders

PO Box 640

Naperville, IL 60566

www.anad.org

The ANAD, among the country's oldest nonprofit organizations, offers access to a wealth of resources for eating-disorder victims and their families.

National Attention Deficit Disorder Association

1788 Second Street, Suite 200

Highland Park, IL 60035

847-432-ADDA

www.add.org

This national organization works to support adults with ADHD through shar-ing information, resources, and advocacy about issues relating to ADHD.

National Institute of Mental Health (NIMH)

Science Writing, Press, and Dissemination Branch

6001 Executive Boulevard, Room 8184, MSC 9663

Bethesda, MD 20892-9663

301-443-4513

www.nimh.nih.gov

This organization, under the U.S. National Institutes of Health, supports basic and clinical research to prevent and cure mental illness. The website offers links to research and funding, news and legislative updates, as well as basic mental health information.

National Mental Health Association

2001 North Beauregard Street, 12th Floor

Alexandria, VA 22311

800-969-6642

www.nmha.org

This nonprofit organization addresses all aspect of mental health and illness and supports reform and education to improve treatment and conditions for Americans with mental illness.

NUTRITIONAL HEALTH

American Culinary Federation

180 Center Place Way

St. Augustine, FL 32095

www.acfchefs.org

The ACF is a not-for-profit, professional organization developed to support professional chefs through education, directories of accredited culinary programs, and information on certification.

American Dietetic Association

120 South Riverside Plaza, Suite 2000

Chicago, IL 60606-6995

800-877-1600

www.eatright.org

This user-friendly site offers a tool to help find a dietitian along with links to other nutrition-related sites, medical and health professionals, and dietetic associations.

Center for Food Safety & Applied Nutrition, Food and Drug Administration

666 Pennsylvania Avenue, SE, Suite 302

Washington, DC 20003

www.centerforfoodsafety.org

This public interest, environmental advocacy organization addresses the impact of issues and their effects on food. The website also contains an interactive tool for consumers to submit comments to government agencies and members of Congress.

Center for Foodborne Illness Research and Prevention (CFI)

PO Box 206

Grove City, PA 16127

www.foodborneillness.org

This national nonprofit organization is dedicated to preventing foodborne illness through research, education, and advocacy. The website features a speaker's bureau, brochures, and research.

Center for Nutrition Policy and Promotion, USDA

3101 Park Center Drive, 10th Floor

Alexandria, VA 22302-1594

703-305-7600

www.cnpp.usda.gov

This website links consumers with the USDA Center for Nutrition Policy and Promotion, which features the MyPlate materials as well as a link to The Dietary Guidelines for Americans, a food planning tool and other USDA resources.

Center for Science in the Public Interest (CSPI)

1875 Connecticut Avenue, NW, Suite 300

Washington, DC 20009

202-332-9110

www.cspinet.org

The CSPI is a nonprofit education and advocacy organization that offers information on the safety and nutritional quality of food. The website links to jobs, nutrition information, food safety outbreaks, and legislation.

Edible Schoolyard

Martin Luther King Jr. Middle School

1781 Rose Street

Berkeley, CA 94703

510-558-1335

www.edibleschoolyard.org

This website links the program of kitchen classrooms to the Chez Panisse Foundation, which began the program. The site offers a look at gardens created by different participating schools, a list of events, and links to resources.

Five-a-Day

5301 Limestone Road, Suite 101

Wilmington, DE 19808-1249

www.fruitsandveggiesmatter.gov

This site was created by the National Cancer Institute and the Centers for Disease Control and Prevention (CDC) to provide information about the basics of eating five or more servings of fruits and vegetables per day.

The Food Allergy Initiative (FAI)

515 Madison Avenue, Suite 1912

New York, NY 10022

212-207-1974

www.faiusa.org

The website for this nonprofit organization, founded to fund food allergy research, links to news stories, upcoming events, a research library, a resource directory, and support groups.

Food Allergy Network

11781 Lee Jackson Highway, Suite 160

Fairfax, VA 22033-3309

www.foodallergy.org

This website offers facts on food allergies as well as the latest research on allergies and product alerts.

Food and Drug Administration (FDA)

U.S. Department of Health and Human Services

10903 New Hampshire Avenue

Silver Spring, MD 20993

www.fda.gov

This government agency is part of the U.S. Department of Health and Human Services and provides information on a wide range of topics as well as links to other government resources.

Food and Nutrition Service

3101 Park Center Drive

Alexandria, VA 22302

800-221-5689

www.fns.usda.gov

This website, sponsored by the U.S. Department of Agriculture and its Food and Nutrition Information Center, links to a huge variety of government-sponsored nutrition information as well as nutrition assistance programs.

Food First: Institute for Food & Development Policy

398 60th Street

Oakland, CA 94618

www.foodfirst.org

The organization's mission statement of eliminating the injustices that cause hunger is supported by the website, which offers links to publications, programs, issues, a blog, as well as the opportunity to volunteer or participate in an internship.

International Food Information Council (IFIC)

1100 Connecticut Avenue, NW, Suite 430

Washington, DC 20036

www.ific.org

The IFIC collects and disseminates scientific information about nutritional health and food safety to government officials, consumers, and educators. The site for the nonprofit organization is filled with facts as well as a glossary.

Linus Pauling Institute

Oregon State University

571 Weniger Hall

Corvallis, OR 97331

541-737-5075

http://lpi.oregonstate.edu

Located on the campus of Oregon State University, this institute, cofounded by Dr. Linus Pauling, investigates the role vitamins and minerals play in overall health. The organization and website support the research in a variety of health-related areas, including how diet and dietary supplements affect human health.

McDonald's Corporation

2111 McDonald's Drive

Oak Brook, IL 60523

www.McDonalds.com

This website offers nutritional information on menu choices from fat grams to calories. This corporation's site also features promotional products from McDonalds.

Meals for You (My Menus)/Point of Choice

PO Box 2309

Fairfield, IA 52556

www.MealsForYou.com

This website, sponsored by a small, independent company, provides menus and recipes arranged by type, ingredients, or nutrient content and also by categories such as diabetic, vegetarian, and diet.

National Academy of Science; Institute of Medicine/Food Nutrition Board

500 Fifth Street, NW

Washington, DC 20001

www.nas.edu

www.iom.edu

The NAS is a private, nonprofit corporation of biomedical scientists who provide independent advice on issues to government. The information offered here is geared for the professional rather than a general audience. The IOM, an independent, nonprofit organization, works outside of the government to provide information about health and health care and to provide information to government and the private sector.

Nourish America

PO Box 567

Ojai, CA 93024

866-487-1484

www.nourishamerica.org

Nourish America is a charity developed to help low-income families and home-less individuals and families get the nutritional support they need to be healthy. Programs available through Nourish America include Children First, Healthy Moms & Babies, Teen Support, and Senior Support. The program receives donations to support distribution of high-nutrient food and supplements to identified programs and individuals.

Office of Dietary Supplements, National Institutes of Health

6100 Executive Boulevard, Room 3B01, MSC 7517

Bethesda, MD 20892

301-435-2920

www.ods.od.nih.gov

This government website offers an analysis of dietary supplements, the laws that govern them, research and information about the ODS, and its role in dietary supplements in the United States.

Oldways Preservation and Exchange Trust

266 Beacon Street

Boston, MA 02116

www.oldwayspt.org

This nonprofit, education organization features information on traditional cuisines from other countries along with an assortment of articles about nutrition, educational programs, and a bookstore.

Organic Consumers Association (OCA)

6771 South Silver Hill Drive, Finland, MN 55603

www.organicconsumers.org

This nonprofit public interest organization works to promote health and sustainable farming practices in the United States and around the world. They provide consumers information on issues such as food safety, genetic engineering, fair trade, and other key topics.

President's Council on Food Safety

200 Independence Avenue, SW

Washington, DC 20201

www.foodsafety.gov

This government website provides a gateway to government food safety information and is sponsored by the Department of Commerce, the Environmental Protection Agency, the Department of Health and Human Services, and the USDA and is maintained by the FDA's Center for Food Safety and Applied Nutrition.

Rodale Institute

611 Siegfriedale Road

Kutztown, PA 19530-9320

www.rodaleinstitute.org

The Rodale Institute is a nonprofit organization dedicated to organic farming, research, and the spread of information about best farming practices. Founded in 1947 by J. I. Rodale, the institute continues Rodale's goal of preserving and improving soil fertility through organic means.

Safe Tables Our Priority (STOP)

3759 N. Ravenswood, Suite 224

Chicago, IL 60613

www.safetables.org

This national nonprofit public health organization works to prevent foodborne illness through advocacy as well as changes in public policy. The website provides information and awareness for business, nutrition, and health care providers and features the personal stories of victims of foodborne illness.

School Nutrition Association

120 Waterfront Street, Suite 300

National Harbor, MD 20745

301-686-3100

www.schoolnutrition.org

This nonprofit professional organization represents more than 55,000 members across the country employed in some aspect of school nutrition. The organization and website offer opportunities for education and training, legislative and industry information about school nutrition, links to a resource center, publications and current legislative updates.

Snack Food Association

1600 Wilson Boulevard, Suite 650

Arlington, VA 22209

www.sfa.org

The association, founded in 1937 supports the snack food industry through information aimed at consumers. There are also regional recipes using every conceivable snack food.

Vegetarian Resource Group (VRG)

PO Box 1463,

Baltimore, MD 21203

www.vrg.org

This nonprofit group works to educate the public on vegetarian and related health issues. There is information about world hunger and nutrition along with recipes and a list of nutrition-related links.

Wheat Foods Council

51D Red Fox Lane

Ridgway, CO 81432

970-626-9828

www.wheatfoods.org

Wheat producers created this organization to improve understanding of wheat and other grain foods to American consumers. This nonprofit organization works to provide information and increase awareness of the health values of wheat and grain consumption.

PHYSICAL HEALTH

American Society on Aging

833 Market Street, Suite 512

San Francisco, CA 94103

415-882-2910

www.asaging.org

This website is geared toward the researchers, educators, health practitioners and others who work with older adults.

MedicAlert Foundation

2323 Colorado Avenue

Turlock, CA 95382

888-633-4298

www.medicalert.org

Founded in 1956, this organization calls itself the only nonprofit emergency medical information service in the world, with over 4 million members. They provide MedicAlert jewelry designed to be recognized by emergency responders along with basic information on health topics for consumers.

National Clearinghouse on Families & Youth

PO Box 13505

Silver Spring, MD 20910

888-650-9127

www.canceradvocacy.org

This information resource through the U.S. Department of Health and Human Services seeks to assist individuals and organizations that work with at-risk youth and families.

National Council on Aging

1901 L Street NW, 4th Floor

Washington, DC 20036

202-479-1200

www.ncoa.org

The NCOA is a nonprofit service and advocacy organization that works to serve older Americans through their community organizations by bringing together other nonprofits, businesses, and government to improve the lives of older adults.

PROFESSIONAL ORGANIZATIONS

American Academy of Family Physicians

11400 Tomahawk Creek Parkway

Leawood, KS 66211-2680

800-274-2237

www.aafp.org

This national medical association represents family physicians and medical students interested in the science of family medicine.

American Academy of Pediatrics

141 Northwest Point Boulevard

Elk Grove Village, IL 60007-1098

847-228-5005

www.aap.org

This doctor-sponsored organization provides health resources, publications, and information about health issues affecting children.

American Academy of Sleep Medicine

2510 North Frontage Road

Darien, IL 60561

630-737-9700

www.aasmnet.org

Membership in this organization is open to clinicians, students, and research professionals specializing in sleep medicine. The website offers links to journals, information on legislation, and an online learning center for members.

American College of Obstetricians and Gynecologists (ACOG)

PO Box 96920

Washington, DC 20090-6920

202-638-5577

www.acog.org

This organization offers membership to doctors and medical students and provides everything from information and updates on technology to advocacy, publications, and a host of other services. The website provides links to a physician's directory of its members.

American Pharmaceutical Association

2215 Constitution Avenue NW

Washington, DC 20037-2985

202-628-4410

http://parmacyandyou.org

This website offers a variety of information choices, including myths about pharmacists, information about specific medicines, health news, along with links to information about pharmacist education.

American Psychiatric Association

1000 Wilson Boulevard, Suite 1825

Arlington, VA 22209

888-357-7924

www.psych.org

This website for members includes news, information about research, changes in public policy, a schedule of events for professional members, and a job bank.

American Public Health Association

800 I Street, NW

Washington, DC 20001-3710

202-777-2742

www.apha.org

The APHA is among the oldest organizations supporting public health professionals in the world. The website offers publications, membership information, career assistance, and links to other information.

Homeopathic Academy of Naturopathic Physicians

PO Box 126

Redmond, WA 998073

www.hanp.net

Affiliated with the American Association of Naturopathic Physicians, the HANP encourages development of curriculum for naturopathic colleges, publishes a journal, and offers continuing education seminars for its membership.

International Society for Orthomolecular Medicine (ISOM)

16 Florence Avenue

Toronto, Ontario, Canada M2N 1E9

www.orthomed.org

This organization, started by Dr. Linus Pauling and others, works to raise awareness of orthomolecular medicine, and the website provides links to other international orthomolecular organizations.

North American Society of Homeopaths

PO Box 450039

Sunrise FL 33345-0039

206-720-7000

www.homeopathy.org

This organization, started in the 1990s, was founded to set standards and certification programs for those interested in classical homeopathy. Besides certification for practitioners, it offers links to resources, research, and how to find a homeopathic practitioner in various geographic areas.

Wellness Council of America (WELCOA)

9802 Nicholas Street, Suite 315

Omaha, NE 68114

www.welcoa.org

This not-for-profit organization was founded in the 1980s with the goal of improving workplace wellness by providing business leaders, public health professionals, and health care practitioners with information, research, and resources.

WOMEN'S HEALTH

La Leche League International

957 N. Plum Grove Road

Schaumburg, IL 60173

www.lalecheleague.org

This organization offers information on all aspects of breast-feeding and provides links to support groups and volunteer counselors.

National Women's Health Information Center

8270 Willow Oaks Corporate Drive

Fairfax, VA 22031

800-994-9662

www.womenshealth.gov

This federal government source for information on women's health is sponsored by the U.S. Department of Health and Human Services and its Office on Women's Health. The office was established in 1991 to improve the health and well-being of U.S. women and girls by sponsoring programs that focus on health, educate physicians and researchers, and by providing information to the public.

National Women's Health Network

1413 K Street, NW 4th Floor

Washington, DC 20005

202-682-2646

www.womenshealthnetwork.org

This membership-based organization was founded in 1975 and works to influence health policy by promoting women's health issues. It monitors the actions of the federal government and funding agencies as well as industry and health professionals, and supports grassroots action to improve health care outcomes for women.
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breast;

carbohydrates and

causes of

cell phones and;

cervical;

chimney sweeps and scrotal;

colorectal and colon;

diet and;

environmental risk factors for;

family history and heredity and;

Greet the Day program and;

hormones and;

immune system and;

inflammation and;

insulin and;

lung and laryngeal;

medical marijuana and;

oral and pharyngeal;

ovarian;

pancreatic;

prostate

registries and trends;

six steps in tumor growth and spread of;

skin;

soy and;

statistics on;

tobacco and;

treatments for

types of;

vaccines;

virus causing;

vitamins and

WHO on

“Cancer by the Carton” (Reader's Digest)

Cancer Causes and Control,

Cancer Epidemiology, Biomarkers and Prevention,

Cancer Research,

Cannabis. Marijuana;Medical marijuana

Capillaries

Carbohydrates;

cancer and

diabetes and;

glycemic index and;

good versus bad;

low-carbohydrate diets

as nutrients;

on Nutrition Facts labels;

refined or processed;

role of;

simple and complex;

sugar-sweetened drinks and;

whole-grain

Carbon monoxide poisoning

Carcinogenesis,

Carcinogens. Cancer

Cardiac arrest

Cardiopulmonary resuscitation (CPR)

Cardiovascular disease. Heart disease

Cardiovascular health. Heart health

CARE Act. Ryan White Comprehensive AIDS Resource Emergency Care

Carnosine

Carpal tunnel syndrome

Carroll, Peter

Carson, Rachel

Carter, Jimmy

Caustic soda

CDC. Centers for Disease Control and Prevention

Celiac disease

Cell phones

Cellular Telecommunications and Internet Association

Center for Foodborne Illness Research and Prevention

Center for Food Safety

Center for Food Safety and Applied Nutrition (CFSAN)

Center for Indoor Air Research

Center for Science in the Public Interest (CSPI): on açaí berry;

on food safety;

on trans fats

Centers for Disease Control and Prevention (CDC);

on aerobic exercise;

on AIDS

on allergies

on anorexia nervosa;

on antibiotics;

on Asperger syndrome;

on asthma;

on back pain;

on bipolar disorder;

on bone health;

on breast cancer;

on breast-feeding

community prevention study and;

on diabetes;

on food-borne illness;

on food deserts;

on heart disease;

on HPV;

on hypertension;

on malnutrition;

on MRSA;

National Center for Health Statistics at;

on obesity

on physical education;

on secondhand smoke;

on sleep;

on tanning;

on vegetables;

on weight training. Advisory Committee on Immunization Practices;National Health and Nutrition Examination Survey

Centers for Medicare and Medicaid Services (CMS)

Centers of Excellence

Central Dogma

Cervical cap

CFSAN. Center for Food Safety and Applied Nutrition

Chace, Marian

Chain, Ernst Boris

Chanel, Coco

Chapman, Larry

Charaka (Ayurvedic luminary)

Charcot, Jean Martin

Charcot School

Charlemagne (emperor)

Cheeseburger Bill

Chelation

Chemical Sensitivity Foundation

Chevreul, Michel Eugène

Chez Panisse Foundation

Chez Panisse restaurant

Chi

Chiang Kai-shek

Chicken pox

Child Nutrition Act (2010)

Children: dental health and;

stress and;

weight training and. Adolescence

Children's Health Insurance Program

Child Support Recovery Act

Chimera

Chimney sweeps, scrotal cancer and

Chinese patent medicines

Chlamydia

Chloride

Chocolate and cocoa

Choice model of addiction

Cholera

Cholesterol;

in foods;

HDL (good)

IDL (intermediate density lipoprotein);

LDL (bad)

niacin and

on Nutrition Facts labels;

recommended levels of;

saturated fats and;

trans fats and

Cholinesterase inhibitors

Chopra, Deepak

Chromium

Chronic alcohol dependence

Chronic fatigue immune dysfunction syndrome

Chronic fatigue syndrome

Chronic heart failure

Chylomicrons

Cigarettes. Smoking

Cigna plans

Cipollone v. Liggett Group Inc. et al,

Circulation,

Classical pathway

Claudication

Claudius Galenus

Clean Air Acts and Amendments

Clean Indoor Air Act

Clean Water Act

Cleveland, Grover

Clinical Cancer Research,

Clinical exercise specialist

Clinical psychologist

Clinical social worker

Clinical Toxicology

Clinton, Bill

Clock-dependent alerting

Clow, A.

Club drugs. Drugs, recreational

CMS. Centers for Medicare and Medicaid Services

Coal Combustion Products Partnership

Coalition on Oral Health

Cocaine

Cocaine Anonymous

Codman, Ernest

Coffee

Cogeneration

Cognition, improved

Cognitive-behavioral therapy

Cohen, Stanley N.

Cohort Study on Mobile Communications

Coitus interruptus

Collins, Francis S.

Columbia Center for Children's Environmental Health

Combined Heat and Power Partnership

Commercial Targeting and Analysis Center for Import Safety

Common cold (upper respiratory viruses)

Community Action Program

Community-Based Childhood Asthma Program

Community Food Projects Competitive Grant program (USDA)

Community prevention study, in WHI

Complementary and alternative medicine (CAM)

Complement proteins

Compost Utilization trial

Comprehensive Drug Abuse Prevention and Control Act (1970)

Comprehensive Environmental Response Compensation and Liability Act (Superfund, 1980)

Comprehensive Smoking Education Act (1984)

Compulsions. Obsessive-compulsive disorder

Condoms

Confounding

Congressional Budget Office

Connecticut Tumor Registry

Consortial Center for Chiropractic Research

Constipation

Consumer Product Safety Commission, U.S.

Consumer Reports,

Consumers Federation of America

Consumers Union (watchdog group)

Conte, Victor

Contraception. Birth control

Contraceptive patches

Controlled Substances Act (1970)

Cooking up Change contest

COOL. Country-of-origin labeling

Coombs, Robin

Cooper, Kenneth H.

Cooper Clinic

Coordinated Framework for Regulation of Biotechnology (Reagan administration)

Copayments

Copper

Corn: GMOs;

government subsidies for. High-fructose corn syrup

Cornell University

Corn Refiners Association

Cornucopia Project

Coronary artery disease. Heart disease

The Corporate Executive Board

Corpulence

Cortés, Hernando

Corticosteroids

Cortisol

Cosmetic products

Cosmetic surgery. Liposuction

Costill, David L.

Council for Responsible Nutrition

Council for Tobacco Research (formerly TIRC)

Council of Colleges of Acupuncture and Oriental Medicine

Country-of-origin labeling (COOL) law (2008)

Couples and family therapy

CPR. Cardiopulmonary resuscitation

Crack cocaine

Craig, Jenny

Cranberry juice

C-reactive protein

Creutzfeldt-Jakob disease

Crick, Francis

Crittenden, P.

Crohn's disease

Cruzan, Nancy

CSPI. Center for Science in the Public Interest

Curie, Marie

Current Pharmaceutical Biotechnology,

Currier, Diane

Cushing, Brian

Cyclospora parasite

Cytokines

Daily value (DV) of nutrients

Dairy-free

Dance therapy

Darling, Devaughn

Datamonitor

David Geffen School of Medicine

Davis, Devra

Death of Man (Shneidman)

“The Death Sentence That Defined My Life” (Trautwein)

Deductibles

Delirium tremens

Delta (9)-tetrahydrocannabinol (THC)

Dement, William

Dementia. Alzheimer's disease

Dental caries (tooth decay)

Dental health;

adults and;

alcohol and;

children and;

consequences of poor;

dental plaque;

diabetes and;

diseases of mouth;

disparities in;

health insurance for;

heart disease and;

history of;

pregnancy and;

preventive care for;

social determinants of;

Surgeon General on

tobacco and;

understanding oral health

Dental sealants

Dentist and dental hygienist, visits to

Deoxyribonucleic acid (DNA);

molecular genetics and;

recombinant;

structure of

Department of Defense, U.S.

Department of Education, U.S.

Department of Energy, U.S.

Department of Health, Education and Welfare;

on Medicare;

on nutrition and health;

Office of Child Development in. U.S. Department of Health and Human Services

Department of Transportation

Department of Veterans Affairs

Depression;

ADHD and;

brain and;

causes of;

celebrities with;

diagnoses and symptoms of;

DSM on;

family history and heredity and;

OCD and;

suicide and;

theories of;

treatment for. Bipolar disorder;Seasonal Affective Disorder

Descartes, René

Designer drugs. Drugs, recreational

Desjardins, Nancy

Deterministic genes

Dharma

Diabetes;

blood sugar and;

carbohydrates and;

dental health and;

family history and heredity and;

gestational;

glycemic index and;

insulin and;

symptoms of;

treatment of

Type 1;

Type 2;

WHO on

Diabetes Control and Complications Trial

Diagnostic and Statistical Manual of Mental Disorders (DSM, APA): on addiction;

on ADHD;

on Asperger syndrome

on autism;

on bipolar disorder;

on depression;

on eating disorders;

on GID;

on SAD;

on substance abuse

Dialysis

Diaphragm (contraceptive)

Dias, J.

Diet: balanced;

cancer and;

high-fat. specific diets

Diet and Die (Malmberg)

Diet and Health: Implications for Reducing Chronic Disease Risk (National Research Council)

Diet and Health, With Key to the Calories (Peters)

Dietary Goals for the American People. Dietary Guidelines for Americans

Dietary Goals for the United States (Senate Select Committee on Nutrition and Human Needs)

Dietary Guidelines Advisory Committee

Dietary Guidelines for Americans (USDA);

on fats;

SMI and

on sugar-sweetened drinks;

2010 release

on variety of foods

Dietary modification trial, of WHI

Dietary Reference Intakes (DRI)

Dietary Supplement and Nonprescription Drug Consumer Protection Act (2006)

Dietary Supplement Current Good Manufacturing Practices and Interim Final Rule (2007)

Dietary Supplement Health and Education Act (1994)

Dietary supplements;

amino acids as;

athletes and;

for back pain;

definition of;

Dirty Dozen

FDA on;

government legislation on;

herbs as;

labels for;

popular;

problems with;

as unnecessary;

web-based resources for. Vitamins;specific supplements

Diet drinks

Dieting;

açaí berry and;

American Dietetic Association on

American Medical Association on

body image and;

celebrities and

control, loss of pleasure and;

fad diets;

gender and;

low-carbohydrate diets

low-glycemic index diets;

NIH on;

online resources for;

origins of modern;

yo-yo. Weight control;specific diets

Diet pills

Digestion-resistant starch

Digestive cures

Dill, D.B.

Dimas, Stavros

Dinitrophenol

Dioxin

Dirty Dozen: dietary supplements;

of foods with most pesticide

Discoid lupus erythematosus (DLE)

Discover,

Disease model of addiction

Diseases and disorders: diseases of mouth;

drug-resistant;

TCM on causes of. specific diseases and disorders

Dissociation

Diuretics (water pills)

Division of Perinatal Systems and Women's Health

DLE. Discoid lupus erythematosus

DNA. Deoxyribonucleic acid

DNA ligase

DNR. Do Not Resuscitate

Döbereiner, Johann Wolfgang

Doctors in the media

Doll, Richard

Do Not Resuscitate (DNR)

Donovan, Robert

Dopamine

Doshas,

Dream Interview Method

Dream therapy;

interpretation of dreams;

therapeutic use of dreams;

value of dreams

Dressing Room Project

DRI. Dietary Reference Intakes

Drinking. Alcohol

Driver, Deamonte

Drug Enforcement Agency

Drugs: for hypertension treatment;

off-label use and economics of;

pharmacy compounding of. Food and Drug Administration;specific drugs

Drugs, recreational;

consequences for possessing and selling;

control status of;

detection of;

dopamine and;

medical problems from

multidrug experience and cocktail effect with;

street names for;

teen brain and;

treatment for;

withdrawal. specific drugs

Druker, Stephen M.

Drywall

Duesberg, Peter

Du Rand, Johnnette

Durkheim, Emile

DV. Daily value of nutrients

Dyspepsia

Dysthymic disorder

E. coli bacteria

E. coli infection

EAR. Estimated average requirements

Early Head Start Program

Eat and Grow Thin (Thompson, V.)

Eating disorders;

characteristics of;

DSM on;

FAQs about;

medical problems from;

NIMH on;

prevalence of;

substance abuse and;

vegetarians and. Anorexia nervosa;Binge-eating disorder;Body image;Bulimia nervosa

Eating for Life (Phillips)

Economic Opportunity Act (1964)

Economic Research Service

Ecstasy. MDMA

ECT. Electroconvulsive therapy

Edible Schoolyard project

eDiets.com

Edington, D. W.

EDTA. Ethylenediamine tetraacetic acid

Edward I (king of England)

Edwards, H.T.

“The Effects of Stress Management and a Low-Cholesterol Diet on Heart Disease” (Ornish)

Eggs. Poultry and eggs

Ehrenberg, Carl Gustave von

Ehrlich, Paul

Eight Principles, TCM

Eijkman, Christian

Eisenhower, Dwight

Electrocardiogram test (EKG)

Electroconvulsive therapy (ECT)

Electrolytes

Electromagnetic fields

Electromyogram

Ellis, Albert

Emergency Planning and Community Right-to-Know Act

Emerging Women Projects

Emerson, Ralph Waldo

Emotion-focused therapy

Emotions and influences, TCM

EMS. Eosinophilia myalgia syndrome

Enamel fluorosis

Endocannabinoids

Endocrine Society

Endorphins

Endothelial cells

Endurance sports

Energy healing method. Therapeutic touch

EnergyStar program

Engs, Ruth C.

Enthoven, Alain

Environmental health;

biomonitoring program and;

Love Canal and;

WHO on

Environmental Health,

Environmental Nutrition,

Environmental Protection Agency (EPA);

on air pollution;

environmental laws administered by

on GMOs;

irradiation and

on lung cancer;

mission of;

programs conducted by

Environmental Quality Incentives Program

Environmental tobacco smoke (ETS)

Environmental Working Group

Enzyme-linked immunosorbancy assay

Enzymes: restriction enzymes;

role of

Eosinophilia myalgia syndrome (EMS)

EPA. Environmental Protection Agency

Ephedra/ephedrine

Epidemic Intelligence Service

Epigenetics

Epilepsy

Epinephrine;

autoinjector

Epithelia

Epstein-Barr virus

Ergogenic aids

Erickson, Milton

Estimated average requirements (EAR)

Estrogen

Estrogen Plus Progestin and Breast Cancer study

Ethnicity or race: hypertension and;

suicide rates and

Ethylenediamine tetraacetic acid (EDTA)

ETS. Environmental tobacco smoke

Eudell-Simmons, E.

European Academy of Allergology and Clinical Immunology

European Commission: on e. coli infection;

on GMOs;

on irradiation

European Heart Journal,

European Journal of Clinical Nutrition,

European Journal of Nutrition,

European Nutrigenomics Organization

European Union: on antibiotics in livestock feed;

on e. coli infection;

on food allergies;

on GMOs

EuroPrevall

Evans, David

Exercise;

aerobic exercise

anaerobic exercise

benefits of

calories burned during;

moderate and vigorous

muscle fitness exercises;

physical activity recommendations. Walking;Weight control;Weight training

Exposure and response prevention

Extravasation

Fair, William

Familial hypercholesterolemia

Family history and heredity: cancer and;

depression and;

diabetes and;

fibromyalgia and;

hypertension and;

lupus and;

OCD and;

physical endurance and;

suicide and

FAO. Food and Agriculture Organization

Farmers’ Bulletin,

Farming Systems Trial

Farr, William

Fast food

Fast Food Nation: The Dark Side of the All-American Meal (Schlosser)

Fasting

Fat Is a Feminist Issue (Orbach)

Fats;

bad;

calories from;

heart health and;

high-fat diet;

monounsaturated

as nutrients;

polyunsaturated

recommendations regarding

role of;

saturated

total fat;

unsaturated. Omega 3/6 fatty acids;Trans fats

FCC. Federal Communications Commission

FDA. Food and Drug Administration

Federal Cigarette Labeling and Advertising Act (1969)

Federal Communications Commission (FCC)

Federal Food, Drug, and Cosmetic Act (1938)

Federal Insecticide, Fungicide, and Rodenticide Act

Federal Meat Inspect Act (1906)

Feldman, William H.

Fen-phen

Fiber;

benefits of

heart health and

insoluble

on Nutrition Facts labels;

recommendations for;

soluble

Fibromyalgia;

NIH on;

patient education and;

risk factors for;

symptoms of;

treatment for;

WHO on

Fibrositis

Field, Tiffany

FindLaw

The First Year—Fibromyalgia (Marek)

Fish oil

Fitzgerald, William

5-HTP (5-hydroxytryptophan)

Five Element theory

Flaxseeds

Fleming, Sir Alexander

Flexible spending account (FSA)

Florey, Howard Walter

Flu. Influenza

Fluoride

Folkman, Judah

Folkman, S.

Food addiction

Food additives: food allergies and;

testing of;

types of

Food allergies. Allergies,food

Food Allergy and Anaphylaxis Network

Food and Agriculture Organization (FAO)

Food and Drug Administration (FDA);

on AIDS;

allopathic medicine and;

on antibiotics

on bariatric surgery;

CFSAN and;

on chelation

on dietary supplements;

on ephedra/ephedrine;

food safety and

on GMOs;

on HCG;

on HPV;

initiatives and programs;

irradiation and;

on kava;

on liposuction;

on lupus;

on mammography;

on MRSA

on soy;

on Taller;

on trans fats

on vitamin C and cancer;

website for. Center for Food Safety and Applied Nutrition;Recommended Dietary Allowance

Food and Drug Administration Modernization Act (1997)

Food and Nutrition Board

Food and Water Watch

Foodborne Diseases Active Surveillance Network (FoodNet)

Food-borne illness;

CDC on;

salmonella and. Food safety;Staphylococcus

Food deserts

Food diary

Food & Fitness Advisor,

Food for Young Children (USDA)

Food Guide Pyramid (USDA)

Food labels: country-of-origin labeling law;

dates on;

food allergies and

food safety and;

GMOs and

irradiation and;

organic food and

rBGH and. Nutrition Facts labels

Food Marketing Institute

FoodNet. Foodborne Diseases Active Surveillance Network

Food Politics: How the Food Industry Influences Nutrition and Health (Nestle)

Food recalls;

classes of;

examples of

Food safety;

additional issues regarding;

consumer groups and;

cross-contamination and

CSPI on;

FDA and

federal agencies and laws on;

four principles of;

four Ws (workers, water, wildlife, waste) of;

future of;

irradiation and;

labeling and;

regulation changes for;

regulation history for;

technological innovations and;

USDA and. Center for Food Safety and Applied Nutrition;Food and Drug Administration;Food-borne illness;Food recalls;U.S. Department of Agriculture

Food Safety and Inspection Service (FSIS);

Fight BAC Campaign;

on food recalls;

irradiation and;

on salmonella

Food Safety Working Group

Food Standards Agency (United Kingdom)

Formaldehyde

4–H disease (homosexuals, heroin addicts, Haitians and hemophiliacs)

Four examinations, TCM

Four humors

Four Ws (workers, water, wildlife, waste)

Fractures

Francis, Donald

Franklin, Benjamin

Franklin, Rosalind

Fred Hutchinson Cancer Research Center

Free radicals

Freud, Sigmund

Friedman, M.

“Fruit and Soil Quality of Organic and Conventional Strawberry Agroecosystems” study

FSA. Flexible spending account

FSIS. Food Safety and Inspection Service

Funk, Casimir

G8 Summit (2009)

GABA. Gamma-aminobutyric acid

Gaby, Alan R.

Gallo, Robert C.

Gallup polls

Gambling addicts

Gamma-aminobutyric acid (GABA)

Gamma hydroxybutyrate (GHB)

Garlic

Garrison, William Lloyd

GASP. Group Against Smoking and Pollution

Gastric-bypass surgery

Gastrointestinal problems

Gay, lesbian, and bisexual (GLB)

Gay, Lesbian, and Straight Education Network

Gay, lesbian, bisexual, and transgendered (GLBT)

Gay, lesbian, bisexual, transgendered, and questioning (GLBTQ)

Gay cancer. Acquired immune deficiency syndrome

Gell, G.H.G

Gell and Coombs Classification System

Gellert, Martin

Gender: dieting and;

fibromyalgia and;

hypertension and;

lupus and;

weight training and

Gender identity and sexual orientation;

in adolescence;

definition of;

terminology for

Gender identity disorder (GID)

Gene flow

Genentech

General Mills

Genetically modified organisms (GMOs);

advantages and disadvantages of;

corn;

corporations and;

EPA on;

European response to

future of;

government's role in;

labeling and

opponents of

as organic food

USDA on

Germ theory

Gestalt therapy

GHB. Gamma hydroxybutyrate

Ghrelin

GID. Gender identity disorder

Ginger

Gingivitis

Ginseng

GlaxoSmithKline and Human Genome Sciences study

GLB. Gay, lesbian, and bisexual

GLBT. Gay, lesbian, bisexual, and transgendered

GLBTQ. Gay, lesbian, bisexual, transgendered, and questioning

Global Alliance for Improved Nutrition

Global Partnership for Agriculture and Food Security

Glucosamine and chondroitin

Glucose. Blood sugar

Glucose tolerance factor

Gluttony

Glycemic index;

carbohydrates and;

criticisms of;

foods;

low-glycemic index diets

Glycemic load

GMOs. Genetically modified organisms

GM Watch

Goethe, Johann Wolfgang von

Gonorrhea

Good Fats Bad Fats (Stanton)

Gouin, Clara

Government Accountability Office

Government legislation: on dietary supplements;

on health insurance. Food safety;specific government agencies

Gowers, Sir William

Gradual Progressive Overload

Graham, Evarts

Graham, Sylvester

Grahamites

Grandin, Temple

Grapefruit diet

Grass-fed, on labels

Great American Woodstove Changeout Campaign

Great Depression

Greeley, Horace

Greenhill Advanced Refrigeration Partnership

Greenpeace

Green Power Partnership

Green tea

Greet the Day program

Grief;

definition of;

five stages of

Grigorov, Stamen

Group Against Smoking and Pollution (GASP)

Group therapy

Guided imagery;

history of;

new applications for

Guillain-Barre syndrome

Gulf of Mexico oil spill (2010)

Gupta, Sanjay

Gyllenhaal, Jake

HAART. Highly Active Antiretroviral Therapy

HACCP. Hazard Analysis and Critical Control Point program

Hahnemann, Samuel

Hales, Stephen

Halloran, Jean

Harris, C.N.D.

Harris, T.O.

Harrison Narcotics Act (1914)

Harvard Health Letter

Harvey, Arthur

Harvey, William

Hatch Act (1887)

Haug, Jon Birger

Hay, William

Hayashi, Chujiro

Hay diet

Hayflick, Leonard

Hayflick number or limit

Hazard

Hazard Analysis and Critical Control Point (HACCP) program

HCG. Human chorionic gonadotropin

HDL. High-density lipoproteins

Headache

Head Start and Healthy Start

Head Start Reauthorization Act (1994)

Head trauma

The Healing Factor: Vitamin C against Disease (Stone)

Health and medical tourism;

ethical criticisms of;

future of;

losers in;

who travels abroad and reasons why

Health care: costs of Alzheimer's disease;

disparities in;

doctors in the media;

universal coverage. Psychosomatic health care

Healthcare Financing Administration

Health Care without Harm

Health Forest Initiative

Health insurance;

basic facts and terms for;

coverage and costs of;

for dental health;

history of;

ideal height-and-weight charts;

on international medical care;

managed care;

number of people with;

reform legislation on

Health maintenance organizations (HMOs)

Health Omnibus Program Extension (1988)

Health Research Extension Act (1985)

Health Resources and Services Administration (HRSA)

Health Savings Account (HSA)

Healthstyles 2000 national mail survey

The Health Consequences of Smoking—Nicotine Addiction (Koop)

The Health Project

Health Tracking Household Survey (2007)

Healthy, Hunger-Free Kids Act (2010)

Healthy People: The Surgeon General's Report on Health Promotion and Disease Prevention (Department of Health, Education and Welfare)

Healthy People 2020 initiative

Healthy Schools Campaign

Healthy Start. Head Start and Healthy Start

Healthy Weight Commitment Foundation

Healthy Youth! Program

Heart attack

Heartburn and acid indigestion

Heart disease: CDC on;

cholesterol and;

dental health and;

Pritikin, N., on;

risk of;

treatment for

Heart health;

aerobic exercise and;

blueberries and;

EKG test for;

fats and;

fiber and

ginger and;

health of brain and;

heart failure;

heart rhythm problems (arrhythmias)

hypertension and;

measuring heart rate;

physical endurance and;

songs about;

weight control and. Target heart rate

HEAT (Health care fraud prevention and Enforcement Action Team)

Helen Keller International

Hemingway, Ernest

Hemingway, Margaux

Hemoglobin

Hemophilia

Hench, Philip

Hepatitis;

history of;

incidence and prevalence of;

as STD;

symptoms and signs of;

transmission of;

treatment and prevention of

vaccinations for

Hepatology,

Herbs: as dietary supplements;

in TCM. specific herbs

Heron, Katrina

Herpes

Heterocyclic amines

Heterosexual orientation

HHS. U.S. Department of Health and Human Services

High-density lipoproteins (HDL)

High-fructose corn syrup;

critics of;

definition and history of;

medical problems from;

reducing consumption of;

supporters of

Highly Active Antiretroviral Therapy (HAART)

Hilgard, E.R.

Hill, Clara

Hillenbrand, Laura

Hilsenroth, M.

Hinshaw, Horton Corwin

Hippocampus

Hippocrates

Histamine

HIV. Human immunodeficiency virus

HIV/AIDS. Acquired immune deficiency syndrome

HIV/AIDS Bureau

HMOs. Health maintenance organizations;Managed care

Ho, Chi-Tang

Hoffman, Frederick Ludwig

Hohenheim, Theophrastus Philippus Aureolus Bombastus von

Holley, Robert

Homeland Security, Office of

Homeopathy

Homosexuality: AIDS and;

attitudes about;

terminology for

Hooker Chemical and Plastics Corporation

Hopkins, Frederick Gowland

Hormonal implants (contraception)

Hormones: cancer and;

depression and;

with gender identity and sexual orientation;

hormone therapy trial, of WHI. Polycystic ovary syndrome

Hospice Foundation of America

Hospital Insurance program (Medicare Part A)

Hospitals: spas as new;

U.S. News & World Report on;

Virtual Hospital

Hot flashes

Household cleaners

Howard, Sir Arthur

HPV. Human papillomavirus

HRSA. Health Resources and Services Administration

HSA. Health Savings Account

The Huang Di Nei Jing (ancient medical text)

Hughes, E.E.

Hughes-Fulford, Millie

Hull, Clark

Human chorionic gonadotropin (HCG)

Human growth hormone

Human immunodeficiency virus (HIV);

effects of;

research history of;

transmission of. Acquired immune deficiency syndrome

Humanistic therapy

Human Microbiome Project

Human papillomavirus (HPV);

CDC on;

cervical cancer and;

as common STD;

consequences of;

FDA on;

lack of cure for;

tests and prevention of;
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