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      Introduction

      
      
      My personal odyssey to better understand and treat chronic pain began forty years
         ago. My wife, Patty, an excellent athlete and tennis player, was struck in the left
         eye with a tennis ball. She could not see through the blood that pooled in the outer
         chamber of her eye, and we worried that she might lose sight in that eye. Her treatment
         consisted of two weeks of complete bed rest with a patch over the injured eye. Fortunately,
         the eye healed and her sight was restored. However, it quickly became apparent that
         she was having difficulty recovering her normal health.
      

      
      Patty began suffering from generalized muscle pain and exhaustion. During the two
         weeks of bed rest, as frequently happens to people in that situation, Patty had difficulty
         distinguishing day from night, and her sleep became very erratic. However, the insomnia
         persisted for Patty; she began waking up frequently during the night and had difficulty
         getting back to sleep. She described waking up feeling like “a truck just ran me over.”
         Muscle soreness and exhaustion prevented her from getting back to her regular exercise
         routine. Her neck and back pain were constant and accompanied by severe headaches.
      

      
      In addition, she began complaining of a number of seemingly unrelated new symptoms.
         These included abdominal discomfort and cramping with bouts of constipation and diarrhea.
         Patty also experienced urinary frequency and urgency, often accompanied by bladder
         and pelvic discomfort.
      

      
      As a rheumatologist, my first thought was that Patty had developed a connective tissue
         disease such as rheumatoid arthritis or systemic lupus erythematosus (lupus). These
         are diseases that occur most often in young women, and they often present with generalized
         pain and fatigue. However, when I examined her, there was no swelling around her joints,
         the cardinal finding in systemic arthritis. Neither was there any obvious weakness
         or neurologic abnormality. What I did find was a lot of tenderness almost anywhere
         that I probed her muscles and joints. Following the unwritten medical rule of never
         treating your family, I decided to send Patty to one of the more prominent rheumatologists
         in Boston for an expert consultation.
      

      
      He ordered numerous blood tests and X-rays and told me that he also was concerned
         that Patty might have an immune disease, such as lupus or scleroderma. One of the
         laboratory tests, the antinuclear antibody, a marker for lupus, was positive. However,
         that test can be positive in healthy women, and all her other blood tests were normal.
         He treated Patty with a short course of prednisone, a corticosteroid that often works
         wonders in systemic rheumatic diseases. The prednisone did not help her symptoms but
         made her sleep disturbances much worse, which aggravated her exhaustion.
      

      
      We then began a yearlong search for answers and consulted with a number of different
         medical specialists. A neurologist whom I greatly admired felt that Patty probably
         had a neuropathy. Patty underwent painful nerve conduction velocity tests to her arms
         and legs. The results were equivocal. A brief trial with a medication used to treat
         neuropathy was not helpful. We saw a new general internist, who ran a battery of blood
         tests and X-rays but again without finding any clues to her symptoms.
      

      
      As the year dragged on, Patty and I both suspected that some of her symptoms could
         be related to depression. Usually cheerful and upbeat, Patty said, “This is really
         getting to me.” She had no previous bouts of depression, although both her mother
         and sister had a history of mood disorders. Patty had worked in my office for years,
         and we were both keenly aware of the intricate relationship between depression and
         pain and fatigue.
      

      
      Just then I read a medical report on fibromyalgia. I had heard of fibromyalgia, which
         had also been termed “fibrositis,” but my rheumatology mentors had dismissed it as
         a wastebasket term for poorly understood aches and pains. However, this new article
         on fibromyalgia described every one of Patty’s symptoms to a tee. It was as if I was
         reading her yearlong medical history. Fibromyalgia patients were most commonly women,
         between ages thirty and fifty. They all had unexplained generalized muscle pain and
         exhaustion with no evidence for a systemic inflammatory or immune disease. The article
         also reported that there were specific locations in the body where patients with fibromyalgia
         were most tender to palpation when modest pressure was applied. I proceeded to search
         for these on Patty and she had all of these “tender points.”
      

      
      Over the next few days, I read every article on fibromyalgia that I could find. Patty’s
         gastrointestinal symptoms were consistent with irritable bowel syndrome, and the urinary
         frequency and urgency were typical of chronic pelvic and bladder pain syndrome, both
         present in the majority of women with fibromyalgia. Most patients with fibromyalgia
         also suffered from sleep and mood disturbances and chronic headaches, as did Patty.
         One medical report suggested that treatment with a small amount of amitriptyline was
         helpful for the sleep problems and might decrease the pain of fibromyalgia. So I prescribed
         a tiny amount (10 mg) of amitriptyline.
      

      
      After just a few days, Patty’s sleep improved, and her exhaustion began to subside.
         Within the next few weeks, most of her muscle soreness and generalized achiness also
         improved. She was able to start walking outside and rejoined some of her exercise
         classes. Over the next year, almost all her symptoms subsided and she was back to
         her outgoing, enthusiastic self. Patty continued to take between 20 and 30 mg of amitriptyline
         at bedtime, and with that small dose, her sleep was generally quite good, especially
         if she sustained her exercise routine.
      

      
      I became more and more interested in fibromyalgia and began to diagnose it frequently
         in my own patients. Looking back, I recognized that I had missed that diagnosis in
         many patients over the previous decade. Like most rheumatologists, I had been trained
         to search for a rheumatic disease, such as rheumatoid arthritis or lupus. After eliminating
         those possibilities, I would tell patients that they needn’t worry about a serious
         immune disorder. However, I was unable to give them a specific diagnosis or advise
         them about a therapeutic program.
      

      
      It became apparent that there was a lot of research to be done to better understand
         and treat fibromyalgia, and I became determined to play a major role in that endeavor.
         Over the next few years, I joined with a number of rheumatologists to direct clinical
         and basic research about fibromyalgia and became an internationally recognized authority
         on this condition.
      

      
      One of my many questions about fibromyalgia was related to the mind-body interface
         that seemed to me so important in driving the condition. My first research article
         was devoted to evaluating clinical and biologic markers of depression in patients
         with fibromyalgia. The results demonstrated that fibromyalgia, in contrast to what
         many “experts” thought, was not simply a manifestation of depression. However, we
         did find evidence for increased mood disturbances in patients and family members with
         fibromyalgia compared to the general population.
      

      
      I had always been intrigued by the complex interplay of our emotions and our mood
         with physical symptoms. Initially I had wanted to be a psychiatrist or psychologist,
         but somewhere along the way my career veered into rheumatology. Rheumatologists deal
         with chronic diseases, and I embraced the long-standing relationship I had with my
         patients. I was able to get to know them as people rather than just as patients.
      

      
      Personal experience is always our best teacher. Certainly, Patty’s illness was the
         driving force behind my forty-year undertaking to better understand and treat fibromyalgia.
         It resulted in my establishing the Arthritis/Fibromyalgia Clinic at the Newton-Wellesley
         Hospital in Massachusetts and eventually evaluating twenty thousand fibromyalgia patients.
         I was invited to speak all over the world and was interviewed for the New York Times, the Boston Globe, and on Today and Good Morning America.
      

      
      Another factor that spurred my personal commitment to better comprehend chronic pain
         and suffering was my own medical problems, which began ten years after those of my
         wife. I, too, had had bouts of unexplained exhaustion since my early thirties. These
         were often attributed to a flu and sometimes treated with antibiotics. In addition,
         I suffered from monthly migraine headaches. Constantly trying to determine what triggered
         the migraine attacks, I kept experimenting with my diet, drinking less coffee, and
         trying various supplements, all to no avail.
      

      
      Suddenly, in 1993, the headaches became daily and much more severe. As had Patty,
         I consulted various subspecialists, including my internist; an ophthalmologist; an
         allergist; an ear, nose, and throat specialist; and a neurologist. The neurologist
         ordered brain magnetic resonance imaging (MRI), which revealed a small abnormality
         in the right side of my brain. No one could be certain whether this was the cause
         of my headaches, but a neurosurgeon recommended that it be removed because of the
         possibility of a brain tumor. Needless to say, my whole life flashed through my mind,
         and I imagined the worst.
      

      
      The surgery went as planned, and the lesion was successfully removed. However, when
         back in the intensive care unit, I had a grand mal seizure, witnessed by Patty. Over
         the ensuing forty-eight hours, I had two more seizures, which fortunately I have no
         memory of. Eventually I was discharged from the hospital and put on an antiseizure
         medication, which made me feel quite exhausted. We received good news that the brain
         lesion was not malignant, and my fear of dying from brain cancer disappeared. However,
         because of the recent seizure and the new medication, I could not drive or work for
         a while and had difficulty concentrating. After getting back to work, I was not feeling
         like myself, just as Patty had described herself. I was exhausted all the time and
         simple activities became a struggle. I was having difficulty getting to sleep, usually
         because my mind was racing with thoughts like, Will I have another seizure? What is
         the matter with me? When will I start feeling better? Is this all in my head?
      

      
      This personal experience, as well as those of Patty, has heightened my awareness of
         the adverse impact of medical uncertainty. We all want an answer as to the cause of
         our medical symptoms. How else will we get better? I was no different, obsessing over
         what was being missed or wondering what would soon happen to me. When would the other
         shoe fall?
      

      
      I did recognize that my insomnia and exhaustion likely were tied in with my worsening
         mood and my frustration with the lack of any answers. My internist referred me to
         a psychiatrist, who confirmed that I was depressed. He put me on a low dose of an
         antidepressant, and I began weekly counseling. I felt much better within a few weeks
         and was back to baseline after a few months.
      

      
      Patty’s and my struggle with these intertwined physical and psychological symptoms
         motivated me to dedicate much of my career to better understanding and treating fibromyalgia
         and related chronic pain disorders. In more recent years, I have focused on providing
         better medical information to patients and families dealing with chronic pain and
         authored two books, Chronic Illness and Uncertainty and Fibromyalgia.

      
      The Pain Epidemic broadens this discussion and provides new, critical insight into the most important
         aspects of understanding chronic pain. The first part of the book focuses on key issues,
         including the size and impact of our current pain epidemic. A biopsychological model
         of chronic pain will be described in order to explain the genetic, environmental,
         and gender underpinnings of chronic pain. The paucity of credible information on chronic
         pain, both for health-care professionals and the public, is discussed and suggestions
         made to search out reputable sources.
      

      
      The next portion of the book discusses the most common chronic pain conditions, including
         fibromyalgia, chronic low back and neck pain, and migraine and other chronic headaches.
         The symptoms and diagnosis of each of these conditions, including their common nature,
         will be reviewed. Case histories of famous subjects as well as my own patients will
         better illustrate these conditions.
      

      
      Understanding the shared nature of these chronic pain conditions helps the reader
         accept the universal principles of pain management discussed in the final part of
         the book. This begins with medications used to treat chronic pain, including a chapter
         on the pitfalls of opioids and the promise of cannabis-related products. Nonpharmacologic
         pain management is then detailed, including exercise, yoga, tai chi, and mind-body
         techniques, such as cognitive behavioral therapy and meditation. Successful chronic
         pain management requires an interdisciplinary health-care team, and I suggest ways
         to organize that. Finally, echoing what a number of my patients have taught me, I
         provide specific recommendations to better understand and treat your chronic pain.
      

      
      
   
      Chapter 1

      Chronic Pain

      
         
         
         A Public Health Epidemic

         
      

      
      I first met Virginia when she was fifty-eight and was referred to me regarding her
         lifelong history of chronic pain. She described herself as having been a sickly child
         and having suffered from severe menstrual cramps and headaches as a teenager. Often
         Virginia would wake up feeling “sore and achy all over, like I had the flu.” After
         the birth of her only child, Virginia began to experience severe pelvic pain and bladder
         irritability. Extensive laboratory and radiologic testing was unrevealing. The bladder
         and pelvic pain was treated with topical medications and chemicals instilled in her
         bladder, none of which helped. During the ten years prior to our meeting, Virginia
         was in constant pain, always involving her neck and back but sometimes including her
         extremities. She described the pain as “deep, in my muscles,” but at times it had
         a burning quality. Virginia’s medical history was strikingly similar to Patty’s.
      

      
      One out of every three Americans live with chronic pain, usually defined as lasting
         for at least three to six months.[1] Pain is the number one reason we seek medical care, and chronic pain accounts for
         40 percent of all doctor visits. The yearly cost of chronic pain in the United States
         is between $560 billion and $630 billion, higher than that of heart disease, diabetes,
         and cancer combined.[2] Low back pain, neck pain, and headaches are the leading causes of disability in the
         United States.[3] Annually, a person with chronic pain generates about $5,000 greater health-care costs
         than one without chronic pain.
      

      
      Chronic pain increases with advancing age. As our population lives longer, a growing
         number of Americans suffer from chronic pain. Up to 50 percent of older Americans
         live in chronic pain. The rise of obesity also has increased the prevalence of chronic
         pain. Certain populations are more prone to chronic pain. All types of chronic pain
         are more common in women. It is present in up to 50 percent of military veterans and
         is more common among Hispanics and African Americans.
      

      
      The prevalence of chronic pain correlates with low income and less education. A person
         with no high school diploma is 1.3 times more likely to have severe headaches or migraine
         than a person with some college education.[4] Low back pain is present in 35 percent of the population below the poverty level,
         compared to 24 percent above the poverty level.[5] 
      

      
      Chronic pain is the most common cause of work loss worldwide. Loss of mobility in
         daily activities results in a vicious cycle that leads to unemployment and disability.
         A study of the US workforce found that individuals with chronic pain missed an average
         of five to six more workdays per year than did people with no pain.[6] This factored out to twelve billion hours of productive work time lost, with an estimated
         $220 billion in lost wages yearly in the United States.
      

      
      Chronic pain decreases quality of life, interfering with physical function as well
         as with our emotional and social well-being. Chronic pain promotes depression and
         often results in social isolation. These effects begin early in life, as noted in
         a study of fifteen thousand adolescents, one-third of whom had chronic pain.[7] Those with chronic pain had lower academic achievement, poor vocational function,
         earlier parenthood, and lower adult income levels.
      

      
      Chronic pain shortens life expectancy, due in part to the association of pain with
         depression. There is a twofold increased risk of suicide in every chronic pain disorder.
         This has been well documented in patients with fibromyalgia, chronic low back pain,
         and migraine.[8] Suicide risk increases with the duration and severity of pain and correlates with
         levels of insomnia, depression, and helplessness. The increased mortality in people
         with chronic pain is also linked to decreased mobility and being more sedentary. These
         are associated with less exercise and subsequent increased risk of obesity, diabetes,
         and cardiovascular disease.
      

      
      Although chronic pain has long been recognized as a major health problem, its prevalence
         has been increasing. For example, there has been an 800 percent increase in hospital
         admissions for chronic pain during the past twenty years.[9] There are many reasons for this increased incidence of chronic pain, including the
         aging of the population and the increased burden of all age-related, chronic disorders.
         Multiple studies have also demonstrated a correlation of the rise in obesity with
         the increase in a number of painful disorders, such as osteoarthritis of the hips
         and knees. Obesity increases the load and strain on weight-bearing joints, including
         the hips and knees.
      

      
      The increased prevalence of chronic pain disorders like low back pain, fibromyalgia,
         and migraine is not so easily explained, since each of these conditions is common
         in younger adults and has little to do with body weight or trauma. A study of chronic
         low back pain conducted in North Carolina found “an alarming increase in the prevalence
         of chronic low back pain from 1992 to 2006 . . . across all population subgroups.”[10]  The prevalence of chronic low back pain more than doubled over the period, from
         about 4 percent to more than 10 percent. For women of all ages and men ages forty-five
         to fifty-four, the prevalence of chronic low back pain nearly tripled. Health-care
         spending in the United States for low back pain increased from $8 billion to $18 billion
         from 1990 to 2000.[11] 
      

      
      The miracles of modern-day medicine have wiped out many lethal diseases and have allowed
         patients with cancer, heart disease, diabetes, and autoimmune diseases to live longer
         and more productively. There have been no similar advances in the treatment of chronic
         pain. Much of this failure can be traced to centuries-old medical misconceptions about
         pain.
      

      
      Physicians have been taught that medical conditions were either physical or mental
         disorders. In 1641 the French philosopher Rene Descartes, in Meditations on First Philosophy, suggested that the mind and body were separate, although closely aligned.[12] During the next few centuries, diseases were defined by body system pathology. Doctors
         were trained in a biomedical disease model, wherein disease must be diagnosed objectively,
         with tissue biopsy and notation of laboratory or radiologic abnormalities. Physicians
         were taught that medical conditions were either physical or mental disorders.
      

      
      Pain, according to Cartesian philosophy, was a physical sensation transmitted as a
         noxious signal to a specific brain region. Following the biomedical disease model,
         chronic pain was classified by its organ source. Inflammatory pain, such as from rheumatoid
         arthritis, was caused by joint inflammation causing structural deterioration. Neuropathic
         pain, as from diabetic neuropathy, was caused by peripheral nerve damage. The degree
         of physical damage was considered to be proportional to the pain severity. Accordingly,
         pain would be restricted to the site of injury or damage. It was assumed that pain
         would vanish once the tissue healed or the damage was fixed, such as by replacing
         an arthritic joint.
      

      
      Pain management has been directed at curing the disease or fixing the injury. Little
         research has been devoted to chronic pain itself, and very few physicians have made
         it a career. Those who did have focused on the potential structural causes of pain.
         Physicians and patients readily understand that the degree of nerve or joint damage
         should reflect the severity of one’s pain. But what do we conclude when there is no
         obvious joint or nerve damage?
      

      
      Pain is our warning sign that something is wrong. In its acute form, pain is our friend
         and essential to our survival. The response to acute pain is immediate, requires no
         conscious thought, and is easy to understand. When we touch something hot, our hand
         immediately withdraws. The speed of that withdraw reaction is proportional to the
         severity of the painful stimulus. However, when pain persists, it quickly becomes
         our foe, not our friend. Rather than being protective, chronic pain leads to misery
         and suffering.
      

      
      For centuries, pain was seen as a purely physical state, like temperature, blood pressure,
         heart rate, and breathing. This implied that pain could be graded objectively. In
         the 1990s pain was earmarked as the “fifth vital sign.” Medical personnel checkmarked
         happy to very sad faces daily in hospital records. This raised health-care providers’
         awareness—and that of the public in general—of the importance of pain, but it was
         misleading. There are no pain tests analogous to taking our temperature or blood pressure.
         This narrow biomedical model of chronic pain failed to account for the subjective
         and very personal nature of pain. Chronic pain is a biopsychological condition, yet
         health care continued to focus on its biomedical aspects.
      

      
      A biopsychological illness model rejects mind-body dualism. Chronic pain no longer
         would be boxed into neat categories such as peripheral (structural or inflammatory)
         and central. It became increasingly apparent that the central nervous system, via
         pain mechanisms, emotions, and cognition, modified every type of pain, no matter the
         initial source. In 1994 a new definition of pain was agreed upon: “An unpleasant sensory
         and emotional experience associated with actual or potential tissue damage, or described
         in terms of such damage. . . . Pain is always subjective. . . . It is unquestionably
         a sensation in a part or parts of the body, but it is also always unpleasant and therefore
         also an emotional experience.”[13] 
      

      
      Chronic pain may be present without any obvious structural damage. In my own field
         of rheumatology, the most striking example is fibromyalgia, where years of searching
         for muscle or joint damage had proved futile. I authored a counterpoint to a medical
         article written by a prominent rheumatologist proclaiming that fibromyalgia was “not
         real, in contrast to legitimate diseases, like rheumatoid arthritis,”[14] the message being that all real diseases must have an acknowledged physical source
         of chronic pain.
      

      
      The most extraordinary example of pain persisting in the absence of bodily damage
         is phantom limb syndrome, initially described by a French surgeon, Ambroise Paré,
         in the sixteenth century.[15] Between 50 to 80 percent of amputees report chronic pain and other unpleasant sensations
         at the site of the amputated limb. It feels as if the amputated limb is still there,
         crying out in misery. Following the biomedical disease model, these sensations were
         thought to be related to irritated sensory nerves at the amputated stump. That theory
         was debunked after a century of misguided treatments. Phantom limb pain is now known
         to be driven by changes in the central nervous system.[16] Phantom limb pain arises outside the body’s physical border, but the brain connection
         to the severed limb remains spatially intact.
      

      
      Even in diseases with obvious organ damage or dysfunction, the severity of pain varies
         greatly from one person to the next. For example, in osteoarthritis some patients
         with severely destroyed knees on X-ray have little pain whereas others with minimal
         damage report severe pain. Pain experts coined the term “central pain” or “central
         sensitization” to denote pain arising solely from the central nervous system, requiring
         no peripheral (bodily) input.
      

      
      Central pain was initially considered to be dysfunctional. If there was no peripheral
         (body) damage (danger), there should be no activation of our intrinsic warning system.
         Placing pain in a biomedical disease model also suggested that structural, inflammatory,
         and neuropathic pain were physical diseases whereas central pain was primarily a mental
         disorder. Central pain was “all in your head” and considered to be an exaggerated,
         aberrant emotional response. Chronic pain conditions, such as fibromyalgia, were classified
         as psychosomatic. Patients with a central pain disorder, like fibromyalgia or chronic
         headaches, were often stigmatized as constitutionally weak or as exaggerating their
         symptoms for attention or to obtain drugs.
      

      
      We now recognize that chronic pain is a disease in itself. During the past fifty years,
         conditions like fibromyalgia, migraine, chronic low back pain, and irritable bowel
         syndrome have been more readily diagnosed and better understood within a biopsychological
         illness framework. This model recognizes that chronic pain involves a complex interplay
         of genetic, biologic, and personal factors, unique to every individual. Pain no longer
         can be thought of as a purely physical sensation.
      

      
      In 2011 the prestigious Institute of Medicine published the important document, Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education
            and Research.[17]   One of the charges for the Institute of Medicine’s committee was to “increase the
         recognition of pain as a significant health problem in the United States.” Important
         conclusions from that report included these statements: “Chronic pain is the result
         of biological, psychological and social factors, has distinct pathology and can be
         a disease in itself. . . . It is important to prevent the transition from the acute
         to the chronic state of pain through early intervention. . . . Public health pain
         education can help counter the myths, misunderstandings, stereotypes, and stigma that
         hinder better care.” 
      

      
      In 2019 the International Classification of Diseases, eleventh revision (ICD-11),
         established a diagnostic coding system for chronic pain.[18]   For the first time, chronic pain or “chronic primary  pain,” was recognized as
         a disease in and of itself. With this recognition comes the realization that we are
         mired in a pain epidemic. Chronic pain is pervasive, costly, poorly understood, and
         inadequately treated. The hundreds of billions of wasted dollars spent on costly,
         invasive procedures and on chronic opioids have only added to our advancing wave of
         chronic pain. The Institute of Medicine concluded that “effective pain management
         is a moral imperative, a professional responsibility and the duty of people in the
         healing professions.”
      

      
      Important Points about the Chronic Pain Epidemic

      
      
         
         	
            We are currently in an epidemic of chronic pain.

         

         
         	
            Chronic pain is more common in women and certain ethnic groups, and it increases with
               age and with lower income and education levels.
            

         

         
         	
            Chronic pain interferes with every aspect of our lives.

         

         
         	
            Chronic pain shortens life expectancy.

         

         
         	
            Chronic pain must be recognized as a disease in itself.
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      Chapter 2

      Mind and/or Body
      

      
         
         
      

      
      Janet was sent to me by one of our staff psychiatrists. The psychiatrist had been
         seeing her on and off for a number of years after she developed postpartum depression
         when she was twenty-nine. Since then Janet had dealt with bouts of anxiety and was
         successfully treated with counseling. At age thirty-six Janet began having difficulty
         sleeping, followed by feelings of exhaustion, difficulty concentrating, and generalized
         pain that was especially prominent in her neck and arms. Janet recalled having similar
         pain when she was diagnosed with postpartum depression. She was concerned that these
         new symptoms were signals that her depression was returning. Janet, like Patty and
         me, were worried that maybe “it is all in my head.” This is an unfortunate result
         of the obsolete notion that pain is either physical or mental. 
      

      
      Emotional and cognitive factors impact every chronic disease, including heart disease
         and diabetes. However, in chronic pain the absence of objective physical measures
         can make it easy to conclude that the pain is purely psychological. Physicians must
         rely on patients’ self-reporting to quantify pain severity. Furthermore, since every
         human being experiences pain at times, those with chronic pain may be considered constitutionally
         weak or simply unable to cope.
      

      
      By definition, chronic pain is a condition in which pain persists beyond the normal
         healing process. It cannot be explained simply by injury or organ disease. Chronic
         pain is primarily a central nervous system disorder, driven by the brain reorganizing
         itself, referred to as “neuroplasticity.” When pain persists, it becomes hardwired,
         leaving behind a blueprint that remodels the brain and spinal cord. Our pain gauge
         is amped up. This plays out clinically with generalized body pain and irritability.
      

      
      Fibromyalgia patients have often been likened to the young maiden in Hans Christian
         Andersen’s fairy tale “The Princess and the Pea.”[1] Her sensitive nature was tested by placing a pea in her bed underneath huge mattresses
         and twenty featherbeds. Despite all the cushioning, the next morning she told the
         prince that she couldn’t sleep because something hard in her bed had bruised her.
         The prince treasured her super awareness, crowning her his princess. However, most
         medical professionals find such hypersensitivity aberrant and unworthy of validation.
      

      
      This brain-derived hyperreactivity, termed “central sensitization,” is characteristic
         of most chronic pain disorders.[2] Central sensitization also accounts for the excess sensitivity to noise, odors, foods,
         and other environmental stimuli in conditions such as fibromyalgia, migraine, and
         irritable bowel syndrome. It may make chronic pain patients unable to tolerate medications.
         Until recently there were no ways to observe and document this neuroplasticity. It
         was easy to conclude that such hypersensitivity was a character flaw.
      

      
      Brain imaging, such as magnetic resonance imaging (MRI), has provided a window to
         document the functional and structural brain reprocessing that results from chronic
         pain. This involves a series of biologic events that can restructure the pain matrix
         of the brain. Certain brain chemicals, such as glutamate and dopamine, are activated,
         and their levels correlate with pain severity and duration.[3] Loss of brain gray matter has been noted in a number of chronic pain conditions,
         and such structural shifts are proportional to the degree and duration of pain. These
         physical changes are present in brain regions that transmit pain, such as the insula,
         the prefrontal cortex, the thalamus, and the amygdala. If the chronic pain is alleviated,
         such structural changes often normalize.
      

      
      In chronic pain the connectivity of various brain regions that transmit pain signals
         is transformed. The insula is the brain region most responsible for pain perception.
         The anterior insula is involved in the cognitive and affective dimension of pain,
         while the mid and posterior insula direct the sensory aspects of pain. Functional
         MRI (fMRI) has demonstrated that in chronic pain there are changes in how the insula
         communicates with other pain-processing brain regions. A neuroimaging map of chronic
         pain rewiring can now be drawn.[4] Neural signatures have already been proposed for the diagnosis of chronic pain conditions,
         such as fibromyalgia, although this approach is not yet ready for prime-time applicability.[5] 
      

      
      A biopsychological illness model explains the near-universal association of depression,
         fatigue, and sleep disturbances with chronic pain. Depression is present in the vast
         majority of patients with chronic pain and has been extensively written about as the
         pain/depression dyad.[6] A lifetime history of depression is present in 10 percent of the general population
         but in 70 percent of patients with chronic pain.[7] The association of mood disturbances with pain is bidirectional: greater pain equals
         greater depression; more depression leads to greater pain severity. This correlation
         of mood disturbances with pain is not only true in conditions such as fibromyalgia
         and migraine but also in rheumatic diseases, including rheumatoid arthritis or osteoarthritis.
      

      
      Chronic pain and depression result in nearly identical central nervous system remodeling.
         Neurotransmitters, including serotonin, dopamine, and norepinephrine are decreased
         in patients with chronic pain and with depression. Brain imaging in patients with
         depression and in those with chronic pain reveals similar structural and functional
         changes in the prefrontal cortex, the hippocampus, and the amygdala.
      

      
      Exhaustion and sleep disturbances are present in 60 percent to 90 percent of patients
         with chronic pain.[8]   Poor sleep is one of the strongest predictors of developing chronic, widespread
         pain.[9]   Chronic pain is most often associated with disturbances in deep, stage 4 sleep,
         termed “restorative sleep.” Primary sleep disturbances, including sleep apnea and
         restless leg syndrome, are also much more common in subjects with chronic pain compared
         to the general population. Sleep disturbances are prominent in every central pain
         disorder, such as fibromyalgia, irritable bowel syndrome, and migraine, as well as
         in inflammatory and structural pain, including rheumatoid arthritis and osteoarthritis.
         
      

      
      Cognitive disturbances are common in chronic pain. This most often involves deficits
         in attention, executive functioning, and verbal memory. These cognitive disturbances
         are also strongly correlated with mood and sleep disturbances. Patients with fibromyalgia
         have described this as “fibro-fog.” These cognitive deficits have been well documented
         with neuropsychological testing, and they are different from those found in dementia.
         Most importantly, in contrast to dementia, cognitive deficits in chronic pain can
         be reversed with optimal pain management.
      

      
      Our thoughts strongly affect our levels of pain. Anticipation and expectations modify
         how we respond to a painful stimulus. Feeling anxious and worried, particularly when
         we catastrophize, greatly increases our pain levels. Chronic pain is stressful, and
         stress releases the “fight or flight” hormones, such as cortisol and epinephrine.
         When persistently activated, these hormones cause more pain, exhaustion, and insomnia.
         The impact of prior experiences with pain can be long-lasting. 
      

      
      Neuroimaging has also broadened our understanding of the influence of emotions and
         mood on chronic pain. We can now visualize the intricate inner connections of brain
         regions and networks that intermingle pain, sleep, and cognition. When people catastrophize
         their pain, they feel helpless, and their pain response increases. There are subsequent
         functional and structural changes in brain areas that influence pain anticipation
         and perception. For example, the likelihood of phantom limb pain developing following
         an amputation correlates with an individual’s preexisting pain and mood, as well as
         with catastrophizing.[10] In contrast, when chronic pain is linked to positive emotions and a sense of control,
         pain levels fall.
      

      
      Our individual pain sensitivity has genetic influences and therefore is, to some degree,
         preset. Yet pain responses can vary dramatically, especially with our attention or
         conditioning. There are plenty of examples of people’s transient blotting out of pain.
         Consider the football player who runs fifty yards for a touchdown with a broken foot
         and then collapses in agony once the endorphin high ends. Physical and mental conditioning
         can greatly temper even long-term pain response. Think about the yogi walking across
         hot coals or the ballerina on pointe, not noticing her tortured, cramped toes.
      

      
      The cognitive and emotional components of pain are malleable and can be manipulated
         and modified. Pain relief from distraction or placebo work in identical fashion. The
         placebo effect is a good example of how thoughts can influence pain response. A placebo
         is any agent or intervention that is considered to be medically inactive. Placebos
         are used in clinical trials to determine the efficacy of any treatment. For example,
         to get a new drug approved for the treatment of any chronic pain disorder, subjects
         are randomly assigned to receive the active drug or an identical-looking placebo (sugar
         pill). The subject and examiner are “blinded” as to what each person is receiving.
         To be approved, the study drug must be significantly more beneficial than the placebo.
      

      
      However, it has long been known that our individual expectations of pain relief greatly
         modify our pain reactions. In 1801 John Haygarth wrote that “the passions of the mind
         had a wonderful and powerful influence upon the state and disorder of the body.”[11] Indeed, the placebo effect is harnessed in every successful medical encounter. Having
         trust and confidence in your health-care provider goes a long way. Experimentally,
         it was found that if patients received a pain medication from their physician, they
         experienced significantly more pain relief than when the same medication was provided
         via a computer-based system, lacking any human contact.[12] 
      

      
      Patient anticipation, modified by verbal or visual cues, greatly influences one’s
         pain reactivity to placebo. In one study looking at the potential benefits of a placebo,
         half the subjects first were told by doctors that the placebo was likely beneficial
         while the other subjects received no such suggestion.[13] The subjects who received the pretreatment positive statements reported 50 percent
         improvement in pain after they took the placebo, compared to only 9 percent improvement
         in the other group given the identical placebo.
      

      
      Brain mechanisms activated during the placebo response mirror those of central sensitization.
         In 1978 it was shown that the placebo effect involves the brain’s internal opioid
         system.[14] Resting-state brain connectivity improves following placebo therapy, correlating
         with less pain.
      

      
      Looking at chronic pain through a mind-and-body perspective allows us to better appreciate
         the complicated relationship between injury, or damage, and pain. In conditions such
         as fibromyalgia, there is little evidence for muscle or nerve damage and no indication
         of tissue injury. Treatment directed at damaged muscles or nerves would likely be
         of little help. In contrast, a person with advanced knee osteoarthritis is likely
         to have marked pain relief following a knee replacement. Yet the efficacy of that
         joint replacement may vary substantially based on individual genetic and psychosocial
         factors. Another example of the complicated interplay of mind and body on chronic
         pain involves physical trauma, such as a motor vehicle accident (MVA). Persistent
         pain following an MVA correlates better with social-cultural factors, including preexisting
         pain, mood, and socioeconomic disadvantage, than with the severity of the crash.[15] 
      

      
      Janet had all the manifestations of fibromyalgia. She was relieved to learn that she
         wasn’t imagining or overreacting and that her pain was real. Her neck and arm pain
         were aggravated by a pinched nerve and responded well to massage, physical therapy,
         and exercise. Medications to treat her fibromyalgia also helped her sleep and alleviated
         her cognitive disturbances. Janet still has flare-ups of her pain, particularly when
         she is under stress. When these happen, she quickly reevaluates her level of anxiety
         and discusses this with her therapist.
      

      
      Important Points about Mind and Body

      
      
         	
            
            Chronic pain never stems from just mind or just body but always involves both.

         

         
         	
            Central nervous system neuroplasticity underlies chronic pain.

         

         
         	
            The biopsychological illness model explains the near-universal association of depression
               with pain.
            

         

         
         	
            Sleep and cognitive disturbances correlate with pain severity and concurrent mood
               disturbances.
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      Chapter 3

      Nature or Nurture, and the Gender Gap

      
         
         
      

      
      Just about every chronic illness is equally influenced by our heredity and our environment.
         Chronic pain is no exception: 50 percent nature and 50 percent nurture. Looking first
         at heredity, there are a few, rare chronic pain conditions caused by a single genetic
         mutation. The best-studied one is the congenital, complete absence of pain. Children
         with this inherited condition are plagued by constant injury, trauma, and infections
         that often lead to early death. A British geneticist, Dr. Geoffrey Woods, was the
         first to identify a mutation in the SCN9A gene that causes congenital pain insensitivity.[1] 
      

      
      Pain-sensing electrical signals to the brain are generated by calcium channels produced
         by this gene. The SCN9A mutation prevents the gene from making these channels, resulting
         in loss of normal pain-warning messaging. On November 15, 2012, the New York Times featured an article entitled “The Hazards of Growing Up Painlessly,” discussing a
         thirteen-year-old in Georgia, Ashlyn Blocker, born with congenital pain insensitivity.[2] Ashlyn and her family consulted with a colleague of mine, Dr. Roland Staud, a rheumatologist
         doing pain research at the University of Florida, and Roland found mutations in her
         SCN9A gene. Roland said, “Her story offers an amazing snapshot of how complicated
         a life can get without the guidance of pain.” Ashlyn’s tale of pain insensitivity
         became a media sensation, and she and her parents appeared on Today, Good Morning America, and Inside Edition; on French TV; and on the BBC. She described putting her hands in boiling water at
         age two—the flesh burned off without her feeling a twinge of pain—and the time she
         broke her ankle and ran around on it for a few days without any discomfort.
      

      
      Other genetic mutations causing pain insensitivity are more subtle. A London geneticist,
         Dr. James Cox, recently found that a mutation in a gene called FAAH-OUT causes moderate
         pain insensitivity and is also associated with a flattening of one’s mood, to the
         point of indifference.[3] This genetic flaw exemplifies the universal link of pain with mood.
      

      
      Apart from these rare genetic defects, the hereditary influences on chronic pain susceptibility
         are more complex and not related to any single DNA mutation. Family studies, especially
         those involving twins, have demonstrated genetic risk factors for every chronic pain
         disorder. Twin studies typically compare monozygotic twins, who share 100 percent
         of their genes, to dizygotic twins, who share 50 percent of their genes. Comparing
         the prevalence of a chronic pain condition, like fibromyalgia or migraine, in monozygotic
         and dizygotic twins allows investigators to unscramble the genetic and environmental
         factors that impact on that disorder.
      

      
      Advances in genetic testing, which skyrocketed with the mapping of the human genome,
         have identified a large number of genes that contribute to pain sensitivity. We now
         know that the human genome has many genetic variants, the majority called “germline
         mutations,” passed on from parent to children. Some genetic mutations are not inherited
         and show up only in offspring. These include the SCN9A mutation that causes congenital
         insensitivity to pain. However, most of the genetic variability in chronic pain conditions
         does not involve high-impact genes, such as SCN9A, but rather relates to mutations
         in single nucleotide polymorphisms (SNPs), which are present in more than 1 percent
         of the general population. Such mutations have a minor impact on disease susceptibility,
         and their influence is modified by environmental factors—thus nature and nurture acting
         in concert.
      

      
      In chronic pain disorders, one of the best studied of these SNPs is the gene that
         controls the enzyme catechol-O-methyltransferase (COMT), which breaks down neurotransmitters,
         including epinephrine, norepinephrine, and dopamine. COMT was initially found to strongly
         influence experimental pain sensitivity and then noted to impact susceptibility for
         chronic pain disorders, including temporomandibular joint disorder and fibromyalgia.[4]   The COMT gene also has a profound influence on the odds of an individual developing
         chronic pain following a motor vehicle accident. Serotonin transporter genes, first
         identified as important in depression susceptibility, are also involved in chronic
         pain predisposition. Opioid-receptor genes and genes that affect inflammation have
         been linked to a genetic susceptibility to pain. Migraine has been associated with
         genes involved in neurotransmission, including glutamine, serotonin, and dopamine
         signaling, pathways critical to pain processing.[5]  
      

      
      In each of the common chronic pain disorders, the genetic influence on pain is intricately
         tied up with environmental factors. The study of this interplay is termed “epigenetics,”
         wherein heritable changes occur in gene expression without alterations in the underlying
         DNA sequence.[6]  In other words, our basic genetic inheritance pattern is unchanged, but how human
         traits express themselves is altered by such lifestyle factors as stress and diet.
         In particular, the strong association of depression and anxiety with chronic pain
         alters gene expression, termed “DNA methylation.”[7] This, in turn, activates stress hormones, leading to a cycle of heightened pain and
         stress reactivity. Epigenetics fits the biopsychological illness model, explaining
         how a seemingly fixed trait, like our genetic makeup, is modified by our environment.
         
      

      
      At a societal level, socioeconomic factors drive chronic pain. Epidemiological studies
         of every chronic pain condition have found a strong correlation of low income, less
         education, and poor working conditions with increased pain severity. For example,
         African Americans and Hispanics suffer more severe and debilitating pain than whites
         do.[8]  Racial discrimination, with its economic and educational inequities, results in
         chronic stress, anxiety, frustration, and depression. Individuals living in poor areas
         are twice as likely to develop chronic pain as those in more affluent areas.
      

      
      In any one individual, the environmental factors that produce the most profound effect
         on pain involve stress and mood vulnerability, often called “affective distress.”
         And these begin in childhood. Our physical, emotional, and cognitive reactions to
         pain are learned early in life and determine how we cope with chronic pain as adults.
         Parental anxiety and temperament and the way parents themselves react to pain set
         the pattern for a child’s future pain reactivity. Physical and/or sexual abuse as
         well as a serious illness or hospitalization during childhood are strongly associated
         with a propensity to chronic pain. 
      

      
      Risk factors for children to develop fibromyalgia as adults include physical, verbal,
         or sexual abuse; parental depression; divorce; financial problems; serious family
         illness; and alcohol problems in the family.[9]   The association of stress and pain needs to be understood from both a societal
         and a biological basis. Many patients with fibromyalgia, irritable bowel syndrome,
         and migraine have a history of post-traumatic stress disorder (PTSD).[10]   For example, in one study, 3 percent of the general population had PTSD, but 50
         percent of fibromyalgia patients had PTSD.[11]   One of the ways in which chronic stress leads to chronic pain involves the hypothalamic-pituitary-adrenal
         (HPA) axis, our stress hormonal system. Investigators in the UK followed subjects
         from the general population over a number of years, confirming the importance of psychosocial
         risk factors on developing chronic, widespread pain.[12]   At baseline, they measured the subjects’ stress response by experimental stimulation
         of the HPA axis. They found that the odds of developing chronic, widespread pain later
         in life correlated with the severity of the HPA-axis reactivity.
      

      
      Many of the environmental risk factors for chronic pain, such as socioeconomic status,
         are difficult to alter. Others, such as diet and lifestyle, can be individually modified.
         Multiple studies have found that obesity, smoking, lack of exercise, and inactivity
         are risk factors for chronic pain. All of these environmental influences are interrelated.
      

      
      Often the nature-or-nurture argument is misunderstood. If we think that our chronic
         pain is predetermined, we may feel helpless to alter its course. Following a recent
         medical review article on fibromyalgia that I wrote, a distraught reader sent me a
         letter, troubled by my statement that obesity is a risk factor for chronic pain and
         that treatment should include weight reduction and exercise. She admonished me for
         not explaining that both fibromyalgia and obesity are determined by genetic factors
         and have identical hereditary abnormalities. I was less troubled by the fact that
         she erroneously believed there to be a known genetic link between obesity and fibromyalgia
         than by how she was misinterpreting that possibility. Even if such a link were found,
         this does not mean that attempts at weight reduction and exercise would be doomed
         to failure. Each of us can modify lifestyle factors that promote chronic pain.
      

      
      As discussed in the previous chapter, emotions greatly influence pain. Depression,
         anxiety, and fear activate stress, which in turn triggers pain. If these persist,
         neural remapping fosters pain hypersensitivity. My patients have often described an
         exacerbation of their pain following a stressful event. Recognizing this flare-up
         as a normal physiologic response reassures them that it is likely to be transient.
         If we feel helpless and hopeless, we are unable to focus on anything but our pain.
         Our thoughts are consumed with, Why me? Will I ever get better? We can lose our self-worth,
         our identity. Often we become angry and seek retribution.
      

      
      The gender gap in chronic pain also involves inherited (sex-related, i.e., chromosomal)
         and environmental factors. Women have a lower pain tolerance than men do for a variety
         of noxious stimuli.[13] Every chronic pain condition is more common in women than in men. In most fibromyalgia
         studies, the ratio of females to males is about four to one. In migraine the ratio
         is three to one, in complex regional pain it is also three to one, and in irritable
         bowel syndrome it is two to one. What accounts for this female predominance?
      

      
      Dr. William Maixner, a pain researcher at the University of North Carolina, surmised
         that females have evolved heightened sensations, not only for pain but also for smell,
         temperature, and visual cues.[14] This evolution is gender-specific. Sex hormones, such as testosterone and progesterone,
         influence stress and pain reactivity in humans and other mammals. This was initially
         noted in fruit flies and birds. Subsequently these sex differences were noted in most
         species. Female rodents have a lower experimental pain threshold to pressure, heat,
         and chemical stimuli. As in human studies, this correlates with a more robust stress
         response in female rodents. Such sex hormone influences help explain why some women
         have attacks of migraine only during their menstrual cycle and why migraine often
         disappears with the onset of menopause. Genetic variability interacts with sex hormone
         status to influence pain sensitivity. A genetic variant of an opioid receptor gene
         was found to be associated with pain sensitivity in men but not in women.[15] Neuroimaging studies have demonstrated significant gender differences in brain pain-processing
         regions.
      

      
      Centuries-old societal roles for masculinity and femininity helped shape the role
         of gender in chronic pain. Women more often seek social support and are less likely
         to repress their emotions. Men are told to “toughen up.” Women are more likely to
         visit a physician and more likely to report pain as a symptom than men are. Men more
         often use problem-focused techniques and behavior distraction when dealing with chronic
         pain. Women tend to be more self-analytic.
      

      
      Such gender role bias has fostered unfortunate stereotypes regarding women with chronic
         pain. Throughout the 1800s the fashionable term for fibromyalgia and chronic fatigue
         was “neurasthenia,” or nervous exhaustion.[16]   This was thought to be related to a “depletion of our limited supply of nervous
         energy,” more common in women in Western society who were facing heightened stress
         in an industrialized world. When neurasthenia became prominent in large segments of
         society, it was often attributed to a form of mass hysteria, almost exclusively in
         women. “Hysteria” comes from the Greek word for uterus and has been applied almost
         always to women. 
      

      
      Author Virginia Woolf, sexually abused during her youth, suffered from recurrent bouts
         of depression and was diagnosed by her Harley Street, London, physicians with neurasthenia.
         Woolf described her prolonged episodes of exhaustion, headaches, and insomnia in her
         essay “On Being Ill.”[17]   Woolf was told to avoid any physical or mental exertion and to retire to bed in
         a dark room. She was often considered to be hysterical. Woolf’s father also suffered
         from chronic headaches, insomnia, depression, and anxiety, suggesting a genetic link
         to neurasthenia. Today we would classify patients with neurasthenia as having fibromyalgia
         or chronic fatigue syndrome. 
      

      
      In contrast, men returning from war exhibiting symptoms that now would be diagnosed
         as fibromyalgia and chronic fatigue were said to be suffering from shell shock, battle
         fatigue, or, later on, Gulf War syndrome. About one-third of veterans of the Gulf
         War complain of chronic pain, fatigue, headaches, depression, and cognitive disturbances.[18]   The diagnostic label Gulf War syndrome implied, without good evidence, that exposure
         to toxins of war caused the chronic pain and suffering. Medical and societal empathy
         for these male-dominant syndromes are much greater than those for similar female-dominant
         syndromes, such as neurasthenia, fibromyalgia, or chronic fatigue syndrome. 
      

      
      Gender selection bias and stereotypes have adversely affected medical research in
         chronic pain. In both animal and human studies, the vast majority of subjects have
         been males. Dr. Daniela Pollak, a neurobiologist, wrote in a review article on sex
         and gender bias, “We live in a world where the assumption is that males are the standard,
         the reference population, and females are the ones that are odd.”[19]   We now know that women get less pain relief from opioid and anti-inflammatory medications
         than men do, yet gender is never taken into account when doctors prescribe medications
         for chronic pain. Research in pain needs to recognize the importance of gender.
      

      
      These unfortunate gender stereotypes persist. When I was recently discussing the reasons
         why fibromyalgia is diagnosed more often in women, a rheumatologist snickered that
         “after all, it is a female condition.” I knew he was implying “the weaker sex.” Gender
         differences in chronic pain, like genetic and epigenetic factors, are equally the
         product of nature and nurture. Implying that it’s all nature is fatalistic. Suggesting
         that it’s all related to our environment fosters harmful labeling and stereotypes,
         such as passing off chronic pain in women as exaggerated or hysterical. Chronic pain
         is determined jointly by what lies inside and outside of our being.
      

      
      Important Points about Nature and Nurture

      
      
         	
            
            Chronic pain is determined equally by hereditary and environmental forces.

         

         
         	
            Risk factors, particularly stress, are predictors of chronic pain and can be modified.

         

         
         	
            Women are more susceptible to chronic pain; this is determined in part by intrinsic
               factors and fostered by attitudes and beliefs.
            

         

         
         	
            Gender is important in pain sensitivity and diagnostic labeling and must be taken
               into account in research and in treatment regarding all forms of chronic pain.
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      Chapter 4

      Pain Education and Misinformation

      
         
         
      

      
      Scott’s first severe headache occurred just after he had finished running in a high
         school cross-country meet. His description of that headache matched my own experience,
         including the visual aura and the throbbing over his forehead and temple. Over the
         next ten years he went to many headache specialists and tried various medications
         but continued to suffer from frequent headaches. In college he spent a lot of time
         searching the internet for headache remedies and joined online headache support groups.
      

      
      Much of the internet-derived information focused on the role of various foods and
         diet in migraine. Scott tried low-sodium, sugar-free, and gluten-free diets. Websites
         and patient blogs extolled the benefits of nutraceuticals, such as feverfew and butterbur
         extract, both used by Scott with no benefit. Over the past few years, Scott joined
         five different migraine social networks. The attacks of migraine persisted.
      

      
      Despite the fact that chronic pain is the most common health condition in the United
         States, there is an alarming lack of public pain education. Only 18 percent of Americans
         identified chronic pain as a major public health problem, compared to 50 percent identifying
         drug addiction, 37 percent alcoholism, and 34 percent Alzheimer’s disease.[1]   Yet each of these conditions is much less common and less costly than chronic pain.
         A national task force noted that most Americans have little understanding of the distinction
         between acute and chronic pain or that pain can be a disease in its own right.[2]  
      

      
      Today most people utilize the internet when seeking health information. There are
         more than seventy thousand websites offering health advice.[3]   More than two-thirds of internet users seek medical information online, usually
         at least once each month.[4]   This has provided the public with a wealth of medical information at their fingertips
         at no significant cost and in the privacy of their own home. In our current medical
         system, health-care providers can’t keep up with the pace of new medical information,
         there is less time to spend with patients for discussing potential new data, and there
         is a burgeoning public interest in alternative health care. 
      

      
      The internet has provided the public with widespread access to health information.
         However, the quality of that health information is often poor.[5]  Internet medical advice varies from extremely useful to downright dangerous, all
         depending on who provides the information.[6]  A spokesperson for the US Department of Health and Human Services said, “Trying
         to get information from the Internet is like drinking from a firehose, and you don't
         even know what the source of the water is.”[7] Despite this, 50 percent of consumers report that online health-care information
         influenced their treatment decisions.[8] As internet health information expands exponentially, there is a danger of information
         overload, and it becomes ever more difficult to find what is most relevant.
      

      
      Internet websites that promote their own products have been consistently rated as
         providing the most inaccurate and incomplete health-care information. Websites sponsored
         by universities, medical schools, and recognized research centers and hospitals, and
         government-sponsored sites, like those provided by the National Institutes of Health
         (NIH), offer the best quality.[9]   Most professional organizations offer reliable information although bias is more
         likely. 
      

      
      There is no gold standard for evaluating health information on the Web. One study
         utilized an expert panel to compare website information on fibromyalgia.[10]  Of the most popular twenty-five websites, ten were nonprofit but six were commercial.
         The average score for accuracy and completeness was 2.5 out of 5. The top-rated websites
         were sponsored by the NIH or other medical institutions. Another survey found that
         less than 50 percent of sixty websites on low back pain provided reliable medical
         information.[11] Websites with commercial sponsorship provided the poorest quality health information.
      

      
      The websites that I routinely recommend to my fibromyalgia patients are sponsored
         by the Arthritis Foundation, the Centers for Disease Control (CDC), and the American
         College of Rheumatology. The FibroGuide site, sponsored by the University of Michigan
         Medical Center, provides a comprehensive tutorial on understanding and treating fibromyalgia.
         These academic-affiliated websites are easy to access and permanent fixtures of the
         internet, in contrast to many commercial sites, which often disappear.
      

      
      One in four internet health information seekers will join a support group, either
         online or in person.[12] Support groups can provide valuable resources for patients, particularly in establishing
         social support and a sense of community. However, support groups often deliver unbalanced
         medical guidance when their leaders have a personal agenda and there are no health-care
         professionals on board. Some of the fibromyalgia support groups that I have encountered
         dedicated their discussions to getting members disability coverage rather than to
         ways to manage their condition. Online support groups often promote unconventional
         remedies.
      

      
      I was one of the expert physicians who helped Pfizer, the largest pharmaceutical company
         in the world, design fibromyalgia information websites in conjunction with the launch
         of their medication, Lyrica (pregabalin). As physician advisors we were careful to
         avoid promoting the new drug and tried our best to make the website unbiased and replete
         with useful information on fibromyalgia, including the latest research on the mechanisms
         of chronic pain. Nevertheless, subtle sponsor-related influences are difficult to
         escape.
      

      
      The most popular health information subject, whether accessed from the internet or
         from ebooks, involves special diets, supplements, or “natural” therapies. The most
         popular fibromyalgia websites are all commercial, including one offering “amazing
         relief” with a single natural supplement that contains “every B, C and D vitamin plus
         Rhodiola, Quercetin, L-Theanine, Tumeric [sic] root and Zingerber [sic] Officinale, all in one capsule.” It proclaims, “Tons of users reporting stunning
         results.” The five most popular sites for migraine are either pharmaceutical or commercially
         sponsored.
      

      
      Many of the most popular books available online are written by patients, many of whom
         have quasi-medical backgrounds. They typically extol the virtues of their personal
         pathway to conquering an illness. A lot of these books are linked to selling a product.
         This is the case when looking through the most popular ebooks about fibromyalgia as
         well as those related to migraine. 
      

      
      There is no quality filter when accessing the internet or when joining a support group
         or when buying a health-related book. Anyone can develop an internet site, start a
         support group, or become an author and publisher. Watch out for medical websites that
         don’t include author credentials or references to their data sources. Is the e-book
         author a health care professional, is there a product being touted, and do the claims
         seem outrageous? Is the work being published by a legitimate publisher, or is it self-published
         through an online platform? Does the work refer to other studies on the subject, and
         were these published in peer-reviewed journals? Is the information based solely on
         the author’s “expertise,” garnered though personal experience? Check out the author’s
         online presence and background and, if these are not provided, try to look them up.
         Be especially skeptical when traditional medicine is eschewed or outrageous claims
         or magic cures are proclaimed. Warning signs include phrases like “scientific breakthrough,”
         “exclusive product or recipe,” or “secret ingredient.”
      

      
      Another source of medical information and misinformation for the public is direct-to-consumer
         advertising (DTCA). During the first twenty years of my medical career, there was
         no advertising by physicians or hospitals, and it was felt that such advertising would
         undermine our integrity and damage the public trust. In 1997 the FDA approved television
         and radio marketing by pharma as long as the advertisement struck a balance between
         a drug’s use, its benefits, and its potential harm.[13] Annually more than $10 million is spent on these ads, and the total spending on DTCA
         has increased 400 percent in the past twenty years.[14] 
      

      
      Pharma claims that these ads raise consumer awareness of health issues. However, there
         is little educational value provided by DTCA, and its main purpose is to sell a product.
         DTCA offers little information about disease mechanisms, risk factors, or prevalence.
         DTCA typically uses broad emotional appeal factors, such as regaining control of your
         life. Since potential drug harms must be mentioned, a significant amount of airtime
         is allocated to every conceivable side effect, but the consumer has no way to put
         this in perspective. Generic medications are never advertised. Pharmaceutical companies
         plow their money into the promotion of their newest and most expensive products. Pharma
         drug marketing often makes good use of a viewer’s motivation to self-diagnose. Advertisement
         promotion understands the power of personalizing an illness.[15] A product is likely to be sold when you see yourself in an advertisement. DTCA has
         resulted in health-care providers prescribing more drugs, and more expensive ones,
         despite the fact that most physicians believe that DTCA is harmful to the public.
         The American Medical Association has suggested that DTCA be banned.
      

      
      Shortly after Lyrica was approved by the FDA for the treatment of fibromyalgia, there
         were twenty-one different Lyrica advertising spots on various networks. Between 2013
         and 2018 these ads aired more than two thousand times nationally. Tabetha Violet,
         a graduate student researcher, wrote that these advertisements often capitalize on
         a gender-specific fear of disability.[16] In one ad, a woman with fibromyalgia talks about her pain, her brow furrowed while
         she rubs her neck and shoulder. Then the screen flips to a body mannequin with “overactive
         nerves” pulsing in red. Violet notes, “The woman has become disembodied: instead of
         maintaining her identity, she is now literally transformed into the depiction of her
         pain.”[17]  Another commercial depicts a woman standing alone on a dock as her family gets in
         a canoe and slowly drifts away, the imagery capturing the fear of being left behind.
         In each advertisement the women are depicted as doing their activities poorly before
         the medication but doing them well once they start taking the drug. The women are
         transformed, not only free of pain but also free of social isolation. Every pharmaceutical
         company pitches its product, but this often results in unrealistic patient expectations.
         In chronic pain, there are no magic bullets.
      

      
      The best approach to providing accurate health-care information to the public is for
         consistent collaboration with their health-care professionals. However, physicians
         suffer from inadequate pain education and are inundated with misinformation, just
         as the public is.
      

      
      Only 4 percent of American medical schools require a course on chronic pain, and only
         16 percent have a pain-based elective as part of the curriculum.[18] In physician residency training there is seldom any formal chronic pain education.
         Eighty percent of primary care providers consider chronic pain to be one of the most
         challenging conditions to treat but state that it had been a low priority in their
         medical training.[19] Fewer than 50 percent of US primary care physicians felt at least “somewhat prepared”
         to handle chronic pain patients.[20] Chronic pain is identified as the condition most likely to make physicians feel helpless
         in caring for their patients.[21] 
      

      
      Physicians are hardly immune to the health misinformation engendered by pharmaceutical
         company marketing. DTCA makes up only 15 percent of the $30 billion that pharma spends
         yearly.[22]   The vast majority of that marketing budget is spent on influencing physicians.
         Much of this money goes to drug company representatives making sales calls to physicians.
         This is touted by pharma to inform the doctors about a specific drug but has included
         giving out free samples of the medication as well as meals and gifts. Early in my
         career, this form of marketing was ubiquitous. Most physicians felt that the benefit
         from receiving free drugs to give our patients offset any potential bias we might
         incur. The information about the medication often included a talk by a medical expert
         along with a sumptuous meal at a fancy restaurant or a conference at a ski or golf
         resort with the tab picked up by the pharmaceutical representatives. Of course, the
         medical expert was given a substantial honorarium by the drug company.
      

      
      Subsequently it was shown that such drug detailing had pervasive effects on physician
         behavior, with obvious conflicts of interest. Gifts and free meals have largely been
         prohibited at most hospitals, and educational activities at most medical centers are
         no longer sponsored by pharma. Curtailing of widespread pharma influence has reduced
         the likelihood that a physician will prescribe an expensive new medication that has
         no advantage over existing drugs. However, most practicing physicians still see a
         pharmaceutical representative regularly and receive free medications, and many still
         attend industry-sponsored continuing medical education. The result is a subtle conflict
         of interest. More blatant examples of a health-care provider linked to a commercial
         product include TV ads that help patients find a doctor or a clinic that offers their
         product or device. Sometimes you don’t even need to see the doctor face-to-face. 
      

      
      As a patient, you will find that pain education will be most accurate and focused
         when it is from your health-care team and when you openly discuss what you have found
         on your own. Physicians have access to multiple, high-level sources of patient information,
         be they pamphlets to hand out or websites to recommend. Patients need to be aware
         of industry-based payments and potential conflicts of interest.
      

      
      We need much greater focus on patient and physician pain education, as outlined in
         the Institute of Medicine’s 2011 report: “From initial education through continuing
         education programs, health professionals need to learn more about the importance of
         pain prevention, ways to prevent the transition from acute to chronic pain, how to
         treat pain more effectively and cost-effectively, and how to prevent other physical
         and psychological conditions associated with pain.”[23] 
      

      
      Important Points about Pain Education and Misinformation

      
      
         	
            
            There is a lack of public awareness regarding all aspects of chronic pain.

         

         
         	
            Most internet medical sites are commercial and lack credible information.

         

         
         	
            Health information relying on personal anecdotes, making unusual claims, or touting
               alternative therapies at the expense of traditional medicine should be avoided.
            

         

         
         	
            Direct-to-consumer advertising uses broad emotional appeal factors, such as regaining
               control of your life, and typically has little educational value.
            

         

         
         	
            Health-care information is most helpful and accurate when accessed via patient/physician
               collaboration.
            

         

         
         	
            There is a major gap in current health-care professionals’ pain education.
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      Chapter 5

      Fibromyalgia

      
         
         
      

      
      Patty’s fibromyalgia was triggered by the disrupted and fragmented sleep she experienced
         while recuperating from her traumatic eye injury. Fortuitously, as I began my own
         research in fibromyalgia, I met Drs. Harvey Moldofsky and Hugh Smythe, who had described
         sleep disturbances as being very common in patients with fibromyalgia. Smythe, a rheumatologist,
         and Moldofsky, a psychiatrist, established a sleep laboratory in Toronto and in 1975
         published the first human study linking sleep with pain.[1] Medical students slept in their laboratory while hooked up to an electroencephalogram
         (EEG), which monitored their brain wave activity throughout the night. Human brain
         wave patterns change during various stages of sleep. Deep, nondream sleep is termed
         stage 4 and is our most restorative phase of sleep. Whenever the EEG showed the student
         entering into stage 4 sleep, a buzzer sounded in the laboratory. The noise did not
         fully awaken the student but was sufficient to cause blips of electrical interference
         in the EEG, termed alpha wave intrusion into stage 4 sleep. After a few nights of
         this, the students each complained of fatigue and generalized body pain and were tender
         to palpation in specific soft-tissue spots. This got many of us thinking that fibromyalgia
         was caused by disrupted deep sleep.
      

      
      Unfortunately, it was not that simple. Yes, Patty’s pain eased up after her sleep
         improved with the tiny amount of amitriptyline she began taking nightly. However,
         her symptoms did not disappear. Furthermore, the alpha wave intrusion in stage 4 sleep
         was prominent in patients with fibromyalgia but was also noted in many other chronic
         pain conditions.
      

      
      Sleep has a profound influence on pain sensitivity and tolerance. Sleep deprivation,
         as in the medical students, experimentally decreases pain thresholds to pressure,
         heat, and cold.[2] In a prospective study of twelve thousand women, self-reported sleep disturbances
         were the most important predictor of developing chronic, widespread pain, but other
         factors, such as depression, were co-contributors.[3] Poor sleep, like depression, predisposes to chronic pain, and they typically occur
         together.[4] However, chronic pain is not simply a sleep disorder.
      

      
      We still could not pinpoint the root cause of fibromyalgia. Back in the early 1800s
         fibromyalgia had been called “fibrositis” and was thought to be caused by subtle inflammation
         in peripheral nerves and soft tissues, as described in 1841 by Valleix: “If it remains
         concentrated in the nerves, one finds characteristic, isolated, painful points. This
         is neuralgia in the proper sense. If the pain spreads into the muscles, the muscular
         contractions are principally painful. This is muscular rheumatism.”[5] During the next century, investigators were unable to find evidence for any nerve
         or tissue inflammation or injury. Physicians haven’t given up on the notion that damaged
         nerves trigger fibromyalgia, and some believe that fibromyalgia is often caused by
         a small fiber neuropathy. However, a peripheral neuropathy would not explain the widespread
         body pain, exhaustion, and sleep and mood disturbances characteristic of fibromyalgia.
      

      
      Since the early 1980s most fibromyalgia researchers have been seeking answers in the
         brain. Fibromyalgia skeptics pounced upon this, thinking that the fibromyalgia “experts”
         had finally come around to the idea that “it is all in the head.” This fit with many
         medical journals and textbooks lumping fibromyalgia into mental disorders dubbed “psychogenic
         rheumatism.” Fibromyalgia, chronic headaches, and irritable bowel syndrome were each
         called “psychosomatic,” a term invented by psychiatrists. It implied that psychological
         states, such as anxiety and depression, were being expressed by physical symptoms,
         including chronic pain—again, the mind or body, rather than the mind and the body.
      

      
      Genetic and environmental factors work in concert to raise the odds of anyone getting
         fibromyalgia. Fibromyalgia is eight times more likely to develop if a parent has the
         condition.[6] Although no single gene can explain this familial predisposition, there are a number
         of genetic factors that contribute to fibromyalgia susceptibility. Fibromyalgia may
         be triggered by physical or emotional trauma and is much more common when this trauma
         occurs in childhood, such as with physical or sexual abuse.[7] 
      

      
      Neck injury, such as the result of a motor vehicle accident (MVA), and repeated physical
         and emotional trauma in the workplace have been associated with fibromyalgia. However,
         it has been difficult to separate out these physical events from associated psychosocial
         factors. For example, the presence of persistent pain after an MVA was more strongly
         associated with preexisting depression and patient catastrophizing than with collision
         factors, such as vehicle damage or type of collision.[8] Individuals engaged in post-MVA litigation had significantly greater odds of developing
         fibromyalgia than nonlitigants. In the workplace, certain mechanical factors, such
         as prolonged work with one’s hands at or above shoulder level, increase the risk of
         fibromyalgia. Low job satisfaction and monotonous work were even greater predictors
         of fibromyalgia developing in the workplace. Nearly 50 percent of female veterans
         have fibromyalgia symptoms. The presence and severity of these symptoms correlated
         with a past medical history of depression, post-traumatic stress disorder (PTSD),
         and sexual trauma.
      

      
      Alcoholism, cigarette smoking, lack of exercise, and obesity are risk factors for
         fibromyalgia. Here, too, it is difficult to separate these issues from one another
         and from shared social influences, such as education and income. Individual personality
         traits also predict the likelihood of fibromyalgia. Catastrophizing correlates with
         the prevalence and severity of fibromyalgia.[9] In contrast, self-efficacy has been an important predictor of a better fibromyalgia
         outcome.
      

      
      These external and internal driving forces set in motion the central sensitization
         that perpetuates chronic pain. Early fibromyalgia studies demonstrated aberrant levels
         of pain substances, such as substance P (P for pain) in the cerebrospinal fluid.[10] More recently, neuroimaging has provided investigators with a tool to study pain
         mechanisms in experimental models and to follow changes over time in patients with
         fibromyalgia. Following a modest amount of pressure applied to the forearm, fibromyalgia
         patients had significantly greater pain than did healthy subjects.[11] MRIs on the fibromyalgia patients revealed much greater activity in brain regions
         that transmit pain sensations. Fibromyalgia patients also exhibited more catastrophizing
         behavior than control subjects, and this correlated with greater neuronal activity
         in pain regions of their brains.
      

      
      Neuroimaging studies have demonstrated brain structural alterations, such as loss
         of gray matter, in fibromyalgia.[12] These structural changes correlated with the duration and severity of pain. Elevated
         levels of neurotransmitters, such as glutamate, are present in the insula of fibromyalgia
         patients compared to healthy controls. Even at rest, changes have been found in the
         brains of fibromyalgia patients, such as altered connectivity between pain-connecting
         regions. Fibromyalgia is now considered to be the prototypical centralized pain disorder
         with pain originating in the central nervous system.
      

      
      Rather than searching for a single cause of fibromyalgia, we now focus on triggering,
         aggravating, and perpetuating factors. Some of these are fixed, while others can be
         modified. Some are internal, while others are external. Sorting this all out is not
         easy, neither for fibromyalgia patients nor their health-care providers.
      

      
      What have the past forty years taught us about a diagnosis of fibromyalgia? My early
         rheumatology training reflected the widely held belief that the pain and other physical
         complaints of fibromyalgia did not fit any disease pattern. It was a “wastebasket”
         diagnosis, not a distinct medical condition. Once I became involved in fibromyalgia
         research, I had a heated public debate with a prominent rheumatologist who said, “Fibromyalgia
         is not real, in contrast to rheumatoid arthritis.”[13] That opinion changed after a number of my colleagues and I published an article in
         our premier rheumatology journal suggesting that fibromyalgia was a discrete illness
         that could be diagnosed easily by a careful history and a physical examination.[14] 
      

      
      The diagnosis of fibromyalgia is based on widespread, chronic pain throughout the
         body that can’t be attributed to any other medical disorder.[15] As described by Patty, patients commonly state, “It feels like I always have the
         flu.” Fibromyalgia is almost always associated with exhaustion and sleep disturbances.
         Most often the sleep is light and unrefreshing. Fibromyalgia patients often comment,
         like Patty, “I can barely get out of bed and feel so exhausted, like I was run over
         by a truck.” Sometimes fibromyalgia patients will have a primary sleep disturbance
         such as sleep apnea or restless leg syndrome. If a patient reports persistent, widespread
         body pain for at least three months, along with fatigue and sleep disturbances, and
         the physician excludes other medical causes of the chronic pain, the fibromyalgia
         diagnosis is very likely.
      

      
      A confusing aspect of fibromyalgia relates to its multitude of symptoms including
         bowel, bladder, and pelvic pain, chronic headaches, and jaw and facial pain, all of
         which afflicted Patty. Somewhere between 30 and 60 percent of fibromyalgia patients
         will be diagnosed with irritable bowel syndrome, chronic pelvic/bladder pain, or temporomandibular
         joint syndrome, as will be subsequently discussed.[16] 
      

      
      Fibromyalgia diagnostic criteria have allowed investigators to make a number of important
         conclusions regarding this chronic pain condition. Fibromyalgia is very common, affecting
         3 to 8 percent of the population. The prevalence varies based on what criteria have
         been used in epidemiologic surveys. In some studies, fibromyalgia and chronic, widespread
         pain (CWP) are considered the same condition. In most countries throughout the world,
         CWP affects 10 to 15 percent of the population. Fibromyalgia and CWP are twice as
         common in females and present in all age groups throughout the world, with no major
         ethnic propensity. Fibromyalgia is also common in patients with rheumatic diseases,
         occurring in 20 to 40 percent of patients with osteoarthritis, rheumatoid arthritis,
         systemic lupus erythematosus, Sjogren’s syndrome, and ankylosing spondylitis. Rheumatologists
         now recognize the importance of determining whether an exacerbation of pain in these
         diseases is related to active joint inflammation or concomitant fibromyalgia.
      

      
      Despite the general recognition of fibromyalgia as an important medical condition,
         it continues to generate diagnostic controversy and confusion. Echoing earlier sentiments
         that it is not real or not a discrete illness, some believe that the fibromyalgia
         diagnosis feeds into illness behavior. They claim that every human being suffers from
         body pain, soreness, exhaustion, and insomnia at times and that giving these symptoms
         a diagnostic label “medicalizes” the complaints. Once assigned a medical diagnosis,
         one seeks more medical attention, sees more medical specialists, and sees oneself
         as a patient rather than a person with everyday symptoms.
      

      
      Such a downward spiral can happen if the diagnosis of fibromyalgia is not accompanied
         by a comprehensive discussion about what the condition is or isn’t. If the patient
         is not reassured, there will be worry about a missed diagnosis, like systemic lupus
         erythematosus or Lyme disease. Costly and invasive tests and multiple specialist referrals
         ensue, leading to heightened diagnostic uncertainty and anxiety. The average time
         to make a diagnosis of fibromyalgia is greater than three years.[17] 
      

      
      Fibromyalgia is associated with depression and anxiety. Often it is hard to know what
         came first. Fibromyalgia patients worry that their doctor will presume that it is
         all in their head. It is important that health-care providers, patients, and their
         family do not get the message that fibromyalgia is the same thing as depression. All
         forms of chronic pain are associated with depression, and there are genetic and biologic
         similarities. Some physicians classify fibromyalgia as a psychosomatic disorder. After
         all, patients look fine, and their laboratory tests and X-rays are normal. Since there
         is no organic disease, it must be in the patient’s imagination or psyche.
      

      
      Doctors often make light of fibromyalgia. Even today, medical students and trainees
         get the message that fibromyalgia is not legitimate or important since it is rarely
         featured in their training. A review of medical students’ attitudes toward fibromyalgia
         was titled “If It’s a Medical Issue I Would Have Covered It by Now.”[18] Quotes from the students included these:
      

      
      
         
         	
            “I think there is a general lack of training about it.”

         

         
         	
            “I think doctors do what they can, but they don’t seem to know very much about it.”

         

         
         	
            “Perhaps with no teaching on fibromyalgia, then you think that it’s not as prominent
               or not as important to learn about.”
            

         

         
      

      
      As a faculty member at Oregon Health Sciences University, I have had the opportunity
         to teach a course on fibromyalgia and chronic pain to the medical students and residents.
         Their concerns and comments about chronic pain and its management reflect those of
         physicians everywhere. Typical comments include, “Is it a medical or psychiatric disorder?
         How can I be sure I am not missing something? These patients are so difficult to treat
         that I dread taking care of them.”
      

      
      Some physicians are not comfortable with the waxing and waning nature of fibromyalgia
         symptoms. Fibromyalgia can morph diagnostically from a trait or a state to a disease.
         Some of us are genetically predisposed to the trait of fibromyalgia. Depending on
         environmental stressors, a transient state of fibromyalgia can emerge. However, once
         the symptoms reach a certain severity and level of persistence, fibromyalgia or chronic
         pain becomes a disease. My depression was transient; I am no longer depressed. My
         migraine comes and goes. Patty is doing so well that she would currently not fulfill
         the diagnostic criteria for fibromyalgia.
      

      
      The recognition that fibromyalgia was a recognizable illness with diagnostic criteria
         allowed clinicians to test various treatment regimens in reliable studies, so-called
         randomized controlled trials (RCTs). One of the initial studies was by our group in
         Boston demonstrating that 25 mg of amitriptyline given at bedtime, the same medication
         I used to treat Patty, performed significantly better than placebo in fibromyalgia
         patients. Subsequently, RCTs led to the FDA approval of Lyrica (pregabalin); Cymbalta
         (duloxetine); and Savella (milnacipran), for the treatment of fibromyalgia in the
         United States. Controlled studies then demonstrated the efficacy of exercise and various
         nonpharmacologic therapies in patients with fibromyalgia.
      

      
      On September 14, 2017, Lady Gaga released a statement to the press canceling her worldwide
         tour because she was “suffering from severe physical pain that . . . impacted her
         ability to perform,” and shortly thereafter admitted that she had been diagnosed with
         fibromyalgia.[19] A few months later, Netflix released Lady Gaga’s documentary film, Gaga, Five Foot Two, which I scrutinized from a professional and personal perspective.
      

      
      When I first listened to Lady Gaga’s musical hits, I thought her to be a rather outrageous
         performer, better suited to my grandchildren’s taste than mine, but over the years
         I grew to appreciate her enormous talent and charisma. Viewing her documentary, I
         was interested in learning how one of the most famous celebrities in the world was
         dealing with fibromyalgia. Even with her wealth and fame, getting a correct diagnosis
         took Lady Gaga much too long. She noted, “I have chased this pain for the past five
         years.”[20] 
      

      
      Like Patty with her eye injury, Lady Gaga thought that her fibromyalgia began with
         a hip injury. About 50 percent of patients with fibromyalgia date the onset of their
         chronic pain to physical or emotional trauma. In the film, she described the impact
         of mood and stress on her pain: “If I get depressed, my body goes into spasm . . .
         and I have had body pain, fear, paranoia, and anxiety for the past five years.”[21] This is depicted as we observe her during a severe pain flare-up, crying in agony,
         precipitated by the stress of preparing for her Super Bowl halftime performance in
         2017. Despite being enormously successful and adored, Lady Gaga acknowledges her insecurity
         and lack of self-efficacy, a common trait in people with chronic pain: “I was never
         pretty enough or good enough . . . I can never get it all right at the same time.”[22] 
      

      
      During the film Lady Gaga is seen in treatment with her physician, a specialist in
         physical medicine and rehabilitation. The doctor discusses the importance of psychological
         management as well as an array of physical therapies. We observe Lady Gaga receiving
         deep tissue massage, acupuncture, and injections into soft-tissue areas and watch
         her doing a series of exercises designed to stretch and loosen her taut muscles. Lady
         Gaga addresses the lack of public information and health-care interest and funding
         for chronic pain conditions like fibromyalgia, and she wishes “to help raise awareness
         and connect people who have it.”[23] We need more celebrities like Lady Gaga to acknowledge fibromyalgia as real and to
         help pursue research for a clearer understanding and better management of this common
         cause of chronic pain.
      

      
      Like Patty, Lady Gaga suffered from an invisible illness. Patients with fibromyalgia
         always look healthy, so how can they be so ill? This is the quandary in most chronic
         pain conditions. You can’t see it, tests don’t show it, so how do your doctors, family,
         and friends believe you? The diagnosis of invisible chronic pain like fibromyalgia
         can be especially challenging for patients and health-care professionals. We have
         come a long way in the past twenty years, and fibromyalgia is now generally accepted
         as a discrete illness with reliable diagnostic criteria. We still have a long way
         to go to improve its early recognition, to dissuade people that it is “all in the
         head,” and to discover more effective therapy.
      

      
      Fibromyalgia Diagnosis

      
      
         	
            
            Chronic, widespread pain

         

         
         	
            Exhaustion, sleep disturbances, mood disturbances

         

         
         	
            Normal routine tests; lack of outward signs

         

         
         	
            Overlap with other chronic pain conditions like headaches; bowel, pelvic, and bladder
               pain
            

         

      

      
      Fibromyalgia Treatment

      
      
         	
            
            Patient and family education

         

         
         	
            Treatment for insomnia

         

         
         	
            Activity and exercise

         

         
         	
            Stress reduction, relaxation, mindfulness

         

         
         	
            Trial with a medication such as amitriptyline, duloxetine, or pregabalin
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      Chapter 6

      Migraine

      
         
         
      

      
      My first attack of migraine occurred when I was in my late twenties. It began with
         double vision, but within seconds I saw flashing lines and strange shapes that obscured
         my sight. This ushered in the worst headache of my life. It began on the right side
         of my temple and quickly spread to my forehead and down the right side of my face.
         At the time, I was at work and I had to excuse myself and lie down. I was unable to
         see patients for the rest of the afternoon. I took a bunch of aspirin and shut my
         eyes and learned over the years that this was the quickest way to get rid of the headaches.
      

      
      Ever since then I have been plagued by migraine about once a month. My migraine always
         begins with visual aura. Aura, derived from the Greek word for “breeze,” is a transient
         neurologic event. Now I don’t panic, because I know the aura will go away within thirty
         minutes, often without any headache, if I immediately take three ibuprofen or three
         aspirin, lie down, and shut my eyes. Migraine without the headache is termed an ocular
         migraine. However, if I don’t catch the migraine in time, I can be laid up for hours
         with a headache and seemingly unrelated systemic and psychologic symptoms. That is
         classic migraine. When there is no aura, it is termed “common migraine.”
      

      
      The visual symptoms are the most striking manifestation of the migraine aura. The
         visual aura may include flashes of colors, often mixed together, giving the appearance
         of a rainbow. These can coalesce into a brilliant mosaic. Other visual phenomena include
         fortification spectra, looking like walls of a fort or castle, zigzag lines, and elaborate
         figures, which can be quite frightening. Another common visual aura, termed “scintillating
         scotoma,” is a flickering alteration in or total loss of portions of the visual field.
         Although the auras, like mine, are most often composed of visual phenomena, they can
         include various symptoms, such as numbness and tingling, intense sounds, altered taste
         sensations, and even loss of consciousness.
      

      
      The typical migraine headache is on one side of the head, most severe around the temple
         and forehead, and throbbing in nature. The headaches are also frequently described
         as stabbing or aching. Any activity aggravates the headache, as do bright lights,
         hence the universal advice that I follow: to lie down, eyes shut, in a dark room.
         Untreated the average migraine lasts up to twelve hours, with almost 50 percent recurring
         within the next day or two.
      

      
      Migraine affects 10 to 20 percent of people, a billion worldwide.[1] It is more common in women and usually begins between the ages of twenty and forty.
         Migraine was accurately characterized by Hippocrates two thousand years ago.[2] The term migraine was coined by the Roman physician Galen from the word “hemicrania,” since the headaches
         usually involve one side of the face and head.
      

      
      Migraine has affected many illustrious historical figures including Julius Caesar,
         Sigmund Freud, Elvis Presley, and John Kennedy. Rudyard Kipling elegantly described
         his hemicrania: “One half of my head in a mathematical line from the top of my skull
         to the cleft of my jaw, throbs and hammers and sizzles and bangs and swears.”[3] Lewis Carroll, the author of Alice in Wonderland, suffered from severe migraine.[4] Carroll, the pen name of Charles Dodgson, based Alice’s hallucinatory travels down
         the rabbit hole, dubbed “Alice in Wonderland syndrome,” on the visual fantasies he
         experienced during his migraine. Carroll drew figures in his sketchbook of a man standing,
         with parts of his face, shoulder, and arm missing on the right side, apparently similar
         to what he visualized during a visual aura scotoma.[5] 
      

      
      Although much less common than tension or muscle headaches, migraine is typically
         more debilitating and associated with the widest array of physical and psychologic
         symptoms. It is the sixth most common cause of worldwide disability.[6] There is also an infinite number of variations, presentations, and severity of these
         symptoms. My migraine is always associated with nausea. Dizziness often accompanies
         the aura. Many people experience more severe gastrointestinal symptoms with migraine,
         including abdominal pain, diarrhea, sweating, and facial flushing. Mood disturbances
         and exhaustion are prominent with migraine headaches. During migraines, or more commonly
         just after the pain subsides, there is intense lethargy and depression although some
         patients suffer with severe anxiety and irritability.[7] 
      

      
      There are striking similarities between migraine and fibromyalgia, including historical
         perspectives, potential causal or triggering factors, role of gender, and the associated
         physical and psychological symptoms. Ancient Greek and Roman physicians thought migraine
         to be caused by evil humors, or circulating hormones, arising from the uterus.[8] The Greek word for uterus, hystera, then became associated with a migraine personality, often thought of as hysteria.
         Trepanation, drilling of holes into the skull to allow those evil humors to escape,
         was a common migraine treatment, even advocated by Dr. William Harvey in the seventeenth
         century.[9] A stereotype migraine patient was seen as a thin, pale, worried-looking female, often
         obsessive and perfectionistic. In Victorian times migraine, like fibromyalgia, was
         lumped under the medical disorder of neurasthenia.[10] 
      

      
      More than three hundred years ago, Thomas Willis described the potential precipitating
         events that migraine sufferers report: “An evil or weak constitution, sometimes innate
         and hereditary, an irritation in some distant viscera, changes of season, violent
         passions and errors in diet, all might bring on the attacks.”[11] Willis also suggested that genetic factors make the “weaker sex” more prone to migraine,
         but this predisposition was shaped by “a sedentary life, full meals on an empty stomach,
         confined air and high temperatures, disturbed sleep, anxious and prolonged study,
         unsatisfied ambition, and perturbed passions.”[12] 
      

      
      Like Willis, I have tried to discern what might precipitate or aggravate my migraine
         attacks, particularly experimenting with my diet and intake of various foods and beverages.
         I love coffee, and caffeine withdrawal may trigger an attack of migraine.[13] I still am not certain whether caffeine is good or bad for my migraine. About 50
         percent of people report that foods trigger their attacks. Anything with monosodium
         glutamate (MSG) and strong cheese containing tyramine have been most often incriminated.[14] The evidence to support these claims is meager. My patients have also identified
         a myriad of other precipitating events that may trigger their attacks. Bright lights
         are the most common, but loud noises, strong odors, and changes in the weather have
         often been suspect. Many of the food and diet associations with migraine are purely
         speculative. However, this has not stopped the plethora of junk-science books on the
         subject. Many of these books promote diets or other lifestyle advice for mitigating
         the migraine symptoms, but precious few are based on actual research or documented
         evidence.
      

      
      The increased prevalence of migraine in women suggests that there are hormonal influences.
         In so-called menstrual migraine, the attacks are synchronous with the menstrual cycle
         and disappear with the onset of menopause.[15] Menstrual migraine is usually without aura, but the headaches last longer and are
         more likely to relapse. The headaches typically occur just before menstruation but
         may arise in the middle of the menstrual cycle, concurrent with ovulation. Menstrual
         migraine usually remits during pregnancy. Unfortunately, to this day, the exact mechanism
         wherein female sex hormones, such as estrogen or progesterone, precipitate or aggravate
         migraine is not clear.[16] In addition, the therapeutic efficacy of hormone replacement therapy in preventing
         menstrual migraine has been debated without a clear resolution.
      

      
      Migraine, like every other chronic pain condition, is caused by a fusion of genetic
         and environmental factors. As with fibromyalgia, there is a strong genetic component
         to migraine, but no single candidate gene has been found, except in a rare form of
         migraine termed “familial hemiplegic migraine.”[17] The genetic link is particularly evident in classic migraine with aura, which very
         often runs in families. It is likely that multiple genes interact with environmental
         factors to increase migraine susceptibility. Epigenetic factors, such as altered DNA
         methylation, enhance the susceptibility to migraine.[18] 
      

      
      Migraine is a central nervous system pain disorder. Sir William Gowers, in 1907, described
         migraine as a spreading neurologic phenomenon, commenting that “the process is very
         mysterious. There is a peculiar form of activity which seems to spread, like the ripples
         in the pond into which a stone is thrown, and in the regions through which the active
         ripple waves have passed, is left like molecular disturbance of the structure.”[19] The author and superb neurologist Oliver Sacks described migraine as a “physical
         event which may also from the start, or later become, an emotional event. . . . [I]t
         is the prototype of a psychophysiological reaction.”[20] 
      

      
      Until the 1970s, most scientists thought migraine to be a vascular phenomenon, with
         the pain related to excessive constriction and dilatation of cerebral blood vessels.
         It is now known that migraine is caused by alterations in nerve impulses in the brain,
         and any vascular changes are secondary reactions to pain.[21] This central nervous system brain reactivity was termed “cortical spreading depression,”
         a self-propagating wave of electrical activity. The brain’s visual cortex is responsible
         for the visual aura, while the headaches and the myriad of physical and emotional
         symptoms are the result of peripheral and central sensitization.[22] Brain imaging in migraine reveals altered structural and functional brain changes,
         including abnormal functional connectivity, similar to that in fibromyalgia.[23] 
      

      
      Not surprisingly, migraine is associated with generalized pain, including fibromyalgia,
         as well as sleep disturbances and mood disturbances. In one report, 70 percent of
         migraine subjects had fibromyalgia, compared to 26 percent with tension headaches.[24]  Migraine patients are two to four times more likely to have comorbid major depression
         than healthy controls are.[25] Widespread heightened pain sensitivity is prominent in patients with migraine and
         correlates with headache frequency and severity, and with depression.[26] 
      

      
      Patients with migraine and fibromyalgia are often thought by family and health-care
         professionals to exaggerate their symptoms. George Beard observed that migraine patients,
         usually women, had difficulty persuading family, friends, and doctors about the seriousness
         of their conditions.[27] Similar to rheumatologists’ disdain for fibromyalgia, many neurologists have been
         reluctant to treat migraine patients, although migraine has recently been more embraced
         by neurologists, particularly with new targeted therapies.
      

      
      As in fibromyalgia, a better awareness and understanding of headaches emerged after
         experts got together to characterize and classify the various types of headaches,
         resulting in the International Classification of Headache Disorders.[28] Chronic migraine is diagnosed when the headaches occur on at least fifteen days per
         month for more than three months. My migraine would be classified as episodic. About
         3 percent of people progress from episodic to chronic migraine each year. Fortunately,
         I am not one of them. Progression of episodic to chronic migraine correlates with
         increased central pain sensitivity.
      

      
      What has set apart migraine from other chronic pain conditions has been the emergence
         of drugs targeted to putative neurochemical events—in other words, migraine-specific
         drugs. This has also promoted the claim that, in contrast to most chronic pain conditions,
         like fibromyalgia and chronic low back pain, migraine is a distinct neurologic disease
         with well-defined pathology.
      

      
      Ergotamine was the first migraine-specific drug.[29] It was derived from ergot of rye, a crop disease caused by a fungus. Ergot extract
         had been used to stimulate uterine contractions and was thought to have vasoconstrictive
         effects. Since vasodilatation of cerebral blood vessels was the prevailing theory
         of migraine pathogenesis, ergotamine was tried in migraine and demonstrated some benefit.
         An ergot derivative, dihydroergotamine, a potent vasoconstrictor, is still used to
         treat acute migraine. The next drug used in migraine was methysergide, also derived
         from ergot.[30] It also stimulates serotonin neurotransmission. However, it caused significant toxicity
         and is no longer used.
      

      
      In the 1990s triptans were introduced and demonstrated to be quite specific and effective
         for treating severe, acute migraine.[31] Triptans block brainstem pain pathways, targeting serotonin and hydroxytryptamine.
         Imitrex (sumatriptan) was the first triptan approved for use in the United States
         for migraine, in 1993. There are many currently available, and they can be given by
         injection, orally, and by nasal spray. They all work best when started at the first
         signs of a migraine attack. More recently, calcitonin gene-related peptide (CGRP),
         a potent vasodilator of cerebral blood vessels that also plays a role in neurotransmission,
         has been the target of migraine treatment.[32] Three drugs containing antibodies that target the CGRP receptor were the first medications
         developed explicitly to prevent migraine. They are each given by injection and have
         been quite effective in many patients for whom other treatments were ineffective.
      

      
      The pathophysiology of acute migraine may differ from that of chronic migraine. As
         in fibromyalgia and chronic back and neck pain, central sensitization plays an important
         role when migraine is chronic. Therefore, chronic migraine treatment is often similar
         to that of fibromyalgia and includes analgesics, antidepressants—particularly amitriptyline—and
         various nonpharmacologic therapies. These include exercise, physical and cognitive
         therapies, and multiple therapeutic adjuncts, including acupuncture, various electrical
         and magnetic stimulation devices, and injection of various analgesics such as botulinum
         toxin (Botox).
      

      
      Similar poor prognostic factors have been identified in migraine, tension headaches,
         and fibromyalgia. These include depression, anxiety, poor sleep, and poor coping mechanisms.[33] A century ago such psychosocial issues were considered the cause of migraine, as
         characterized by the title of Francis Graham Crookshank’s 1926 book, Migraine and Other Common Neuroses.[34] He wrote, “The mind has the casting vote . . . and what we call the body is subordinate
         to it. The last word, the final choice is with our will.”
      

      
      Our current biopsychological illness model rejects such mind-over-matter advice. Migraine
         is best understood as a tapestry of interwoven genetic, biologic, and environmental
         factors. As each of these factors is better elucidated, treatment for migraine will
         continue to evolve.
      

      
      Migraine Diagnosis

      
      
         	
            
            Unilateral, throbbing headache

         

         
         	
            Visual aura

         

         
         	
            Multiple other physical and psychological symptoms, including fibromyalgia

         

         
         	
            Worsening of symptoms with activity, bright lights

         

         
         	
            Female predominance and hormonal influences

         

      

      
      Migraine Treatment

      
      
         	
            
            Analgesics, anti-inflammatory medications

         

         
         	
            Triptans, like Imitrex, for acute migraine attack

         

         
         	
            Possible prevention of attacks through CRGP inhibitors

         

         
         	
            Multimodal nonpharmacologic chronic pain management

         

         
         	
            Avoidance of triggers (mainly individual since evidence is anecdotal)
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      Chapter 7

      Tension Headaches; Jaw and Facial Pain

      
         
         
      

      
      Denise has had headaches all her life. These occur almost daily and are associated
         with neck, facial, and jaw pain. Most days she gets rid of the headache quickly by
         taking a few aspirin or ibuprofen and massaging her neck and shoulders. But she says
         that when she gets stressed or doesn’t get a good night’s sleep, the headaches can
         ruin her day. The headaches are usually bilateral and dull, and the muscles around
         her neck get tight and sore.
      

      
      At age twenty Denise was evaluated by an oral surgeon, who found clicking when she
         opened her jaw widely. She had special X-rays and imaging studies and was told that
         she had a temporomandibular joint disorder, now called temporomandibular disorder
         (TMD). Denise wore an appliance at night for a few months without any improvement
         and then had surgery to correct jaw malalignment. The surgery did not help her headaches,
         and her facial pain worsened.
      

      
      When I met Denise, she was age thirty-eight and most bothered by her daily headaches
         and the associated neck, facial, and upper back pain. She told me that at its worst
         “it feels like a tight band is compressing my head and a heavy weight is on my neck
         and shoulders.” She also complained of lower back pain, poor sleep, and fatigue. Her
         examination was notable for tenderness and spasm throughout the muscle around her
         head and neck, especially at the jaw and temple.
      

      
      Denise’s headaches fit the pattern of muscle or tension-type headaches. Tension-type
         headaches are ubiquitous, occurring in more than 85 percent of the population.[1]   For most of us, tension headaches are more of a nuisance, neither severe nor long-lasting.
         In contrast to migraine and fibromyalgia, there is no good evidence for a genetic
         link; they are not associated with an array of other physical symptoms, may not require
         medical therapy, and seldom cause long-term disability. Unlike in Denise’s case, the
         vast majority of tension headaches are episodic rather than daily.
      

      
      The term tension headache implies that these headaches are a result of emotional stress and that muscle tension
         or spasm is the source of pain. Studies have found no greater levels of stress or
         mood disturbances in tension headaches than in migraine or any other chronic pain
         disorder. As with the vascular theory of migraine, the muscle tension theory has been
         largely debunked. Peripheral muscle spasm and tenderness are often present and may
         be associated with what are called “myofascial trigger points.”[2]   John F. Kennedy, who had chronic migraine and tension headaches as well as chronic
         low back pain, was treated with frequent myofascial trigger point injections by Dr.
         Janet Travell, a physical medicine and rehabilitation specialist. She and many of
         her disciples believed that these trigger points were areas of distinct muscle pathology
         that caused the pain. Indeed, these myofascial trigger points may respond to massage,
         stretching, or local injections of anesthetic agents. However, myofascial trigger
         points represent a physiologic reaction to pain and are not discrete areas of muscle
         inflammation. They are not the root cause of headaches but the result of chronic pain,
         just like the tender points so prominent in fibromyalgia.
      

      
      Chronic tension headaches, such as Denise had, are caused by central nervous system
         sensitization, just as fibromyalgia is. There is experimental evidence of generalized
         pain hypersensitivity and altered response to various stimuli in the brain and spinal
         cord.[3]   In a population study, there was a strong correlation of altered pain perception
         with development of chronic headaches, best explained by central sensitization.[4]  
      

      
      Denise’s headaches and facial pain were attributed to TMD although, in hindsight,
         she did not meet the current criteria for that disorder. Her unsuccessful jaw surgery
         was the all too familiar plight of countless patients until TMD was better defined
         and its natural history better understood. For years TMD was erroneously thought to
         be caused by a structural abnormality of the jaw joint. Temporomandibular joint pain
         (TMJ) was the name given by dentists based on the biomedical disease model that the
         symptoms were attributed to dental malocclusions. Indeed, jaw arthritis, not rare
         in rheumatoid arthritis, can cause severe orofacial pain and headaches, and malalignment
         between the upper and lower jaw is a factor in some patients with TMD. But dental
         malocclusions or other anatomic issues are only part of the usual biopsychological
         puzzle of TMD, which includes genetic, environmental, and psychological factors.
      

      
      About one in four of us will have episodes of chronic orofacial pain, and 5 percent
         of the population report chronic pain in the jaw with chronic headaches and facial
         pain.[5]   Women are affected more than men, and TMD often begins in early adulthood. The
         annual cost of TMD management in the United States is $4 billion.[6]   Most commonly, dentists are the first health-care professionals to see people with
         TMD symptoms. 
      

      
      TMD represents a heterogenous group of head and neck pains that may or may not include
         jaw pathology and encompass various diagnoses, such as myofascial pain, myalgias,
         and arthralgias of the head and neck, with referred headaches as well as TMJ joint
         disease or dysfunction. Diagnosis of TMD related to joint or muscle pain without anatomic
         jaw abnormalities includes pain in the jaw, temple, and ear, modified by jaw movement
         and often with headache in the temple region.[7]   Confirming a diagnosis of TMD associated with structural jaw abnormalities requires
         symptoms such as clicking, popping, or locking; limited jaw movement with pain, and
         abnormalities on palpation of the jaw.[8]   This requires an evaluation with a dentist or oral surgeon and may include special
         X-rays and imaging studies of the affected jaw.
      

      
      Other causes of orofacial pain must be excluded. These include migraine, already discussed,
         and trigeminal neuralgia, to be discussed in the chapter on neuropathic pain. Most
         often a neurologist will be the best specialist to help to differentiate such disorders
         from TMD.
      

      
      TMD was one of the first chronic pain conditions found to have a strong genetic influence,
         including an association with the gene that controls catechol-O-methyltransferase
         (COMT) expression.[9]   TMD is also associated with behavioral and psychological factors, including sleep
         disturbances, depression, and catastrophizing. Like fibromyalgia, it fits best into
         a biopsychological illness framework with central sensitization as the driving force
         behind its pain chronicity. Brain neuroimaging has shown functional and structural
         changes in the thalamus and prefrontal cortex in TMD.[10]   In various reports, between 25 and 70 percent of patients with TMD also have fibromyalgia.[11]  
      

      
      The first goal in treating TMD is to determine whether there is associated structural
         jaw pathology with referral to an oral specialist. If this is found, patient education
         regarding jaw movements; avoidance of clenching, teeth grinding (bruxism), and chewing
         gum and hard foods; and dietary approaches are important. Massage, various compresses,
         and physical therapy, with specific jaw exercises, are routine. Oral appliances that
         reduce jaw movement and redistribute bite forces are the next step, and if all that
         fails, jaw injections with anesthetics or corticosteroids are usually recommended.
         In contrast to twenty years ago, when Denise had unsuccessful surgery, TMJ surgery
         is now reserved for patients with documented anatomic abnormalities and persistent
         severe jaw pain despite nonsurgical management. There is little evidence that surgery
         improves the outcome in the vast majority of patients with TMD.[12]  
      

      
      Every patient with TMD should be managed with the same multidisciplinary program outlined
         for fibromyalgia and for chronic headaches. Often this will be initiated in primary
         care but may include specialists, particularly a neurologist if chronic tension headaches
         are the primary concern. Treatment includes medications and nonpharmacologic therapy.
         There is limited evidence for the effectiveness of NSAIDs; local anesthetics; antidepressants,
         like amitriptyline; anticonvulsants, such as gabapentin; and botulinum toxin injections.[13]   Soft-tissue or so-called myofascial injections have been helpful for the localized
         neck and upper torso pain and can relieve tension headaches.[14]   Cognitive behavioral treatment (CBT) or other mindfulness training has been found
         to be effective in the treatment of TMD.[15]  
      

      
      Diagnosis of Tension Headache and Jaw and Facial Pain

      
      
         	
            
            Tension headaches, the most common type of headache, are usually mild to moderate,
               bilateral, and associated with muscle tenderness in the neck and shoulders.
            

         

         
         	
            There is a strong association of tension headaches with tem­po­ro­man­dib­u­lar disorder
               (TMD).
            

         

         
         	
            TMD may or may not be associated with anatomic jaw problems.

         

         
         	
            The symptoms of TMD include pain in the jaw, temple, and ear, modified by jaw movement,
               often with headache in the temple region.
            

         

         
         	
            Jaw clicking and locking should prompt a careful dental examination.

         

      

      
      Treatment of Tension Headaches and Jaw and Facial Pain

      
      
         	
            
            If jaw pathology is found, oral manual education, appliances, and localized therapy
               are helpful.
            

         

         
         	
            Jaw surgery is now considered to be a last resort in patients with well-documented
               anatomic abnormalities.
            

         

         
         	
            Management of tension headache and TMD follows the multidisciplinary, biopsychological
               model, including pharmacologic and nonpharmacologic therapy.
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      Chapter 8

      Chronic Low Back and Neck Pain; the Role of Trauma 
and Injury
      

      
         
         
         
      

      
      Frida Kahlo (1907–1954), one of the most famous artists of the twentieth century,
         suffered from a lifetime of chronic pain following a series of illnesses and trauma.
         At age six, she came down with polio and spent nine months in bed, which resulted
         in severe right leg pain, muscle atrophy, and weakness.[1] She also experienced generalized pain and chronic fatigue, which today might have
         been diagnosed as fibromyalgia or postpolio syndrome.
      

      
      She overcame this early illness and was accepted to the finest educational institute
         in Mexico, Escuela Nacional Preparatoria, as one of thirty-five girls in a school
         of two thousand students. Tragically, on her way home from school, her bus was crushed
         by a streetcar. She suffered fractures of the clavicle, ribs, spine, pelvis, and elbow,
         and both ankles and shoulders were dislocated. A metal rod punctured her abdomen.
         It was a miracle that she survived, but she was left with severe, chronic pain.
      

      
      Kahlo had unrelenting lower back pain, felt to be caused by a congenital scoliosis
         and the severe back injury and spinal fractures. She went through a number of failed
         back operations and in 1950 had a spinal fusion of the lower four lumbar vertebrae.
         I had that operation about ten years ago and was one of the fortunate ones who got
         great results with significant reduction in my back pain and sciatica. Unfortunately,
         Kahlo’s surgery was a failure. Kahlo’s personal life was riddled with events that
         are risk factors for chronic pain. She was sexually abused as a child; had a history
         of depression, drug, and alcohol abuse; and was embroiled in an abusive marriage with
         painter Diego Rivera.[2] 
      

      
      Kahlo had not only unremitting back pain but also severe stabbing pain throughout
         her body as well as physical and mental exhaustion. In her striking self-portrait,
         The Broken Column, Kahlo’s spinal column is replaced by large metal rods, and her body is bound together
         by a leather corset.[3] Large nails pierce through multiple points on her face, neck, shoulders, trunk, and
         pelvis. Some of my rheumatology colleagues in Mexico have surmised that Kahlo had
         post-traumatic fibromyalgia, and the nails represent locations of the multiple tender
         points characteristic of fibromyalgia.[4] 
      

      
      Kahlo and her physicians attributed her chronic back pain to the injuries and physical
         trauma she suffered at age seventeen. For centuries, the public and the medical profession
         have assumed that back pain is primarily a structural disorder. The more severe the
         injury, the more out of alignment the back vertebrae, the more unrelenting will be
         the pain. It then followed that getting rid of back pain would require identifying
         the structural cause and removing it or fixing it.
      

      
      More than 80 percent of adults will experience low back pain during their lifetime.[5] In any three-month period, approximately 30 percent of adults report low back pain,
         and 15 percent report headaches and neck pain.[6] For most individuals, the pain is self-limited, lasting from days to weeks. However,
         at least 10 percent of the population will suffer from chronic low back pain that
         lasts more than three months at a time. Following the usual biomedical disease model,
         doctors used to assume that if we looked hard enough, we could always pinpoint some
         anatomic anomaly for the pain. We have now learned that a structural abnormality in
         the spine is found in less than 10 percent of cases of chronic low back pain.[7] 
      

      
      There are some life-threatening causes of low back pain, such as cancer, spinal infection,
         or spinal cord compression, that usually begin abruptly with associated symptoms,
         such as fever, weight loss, or incapacitating neurologic signs. These are typically
         diagnosed quickly and are always a medical emergency. Less than 1 percent of patients
         with acute back pain seen in primary care will have a life-threatening cause for their
         pain.
      

      
      Then there are more common but less serious structural causes of low back pain, such
         as vertebral disk degeneration or spinal stenosis. With sensitive radiologic techniques
         such as MRI, these potential structural causes of back pain are nowadays picked up
         frequently. However, they are often incidental findings and not necessarily the source
         of the pain. Most often, failed back surgery has been the result of an overly simplistic,
         mechanistic approach to chronic pain and the poor correlation of anatomic abnormalities
         with symptoms.
      

      
      In the 1990s back surgery was often recommended for patients with protruded lumbar
         discs on MRI until it was found that 20 to 60 percent of adults with no back pain
         had evidence of some disc herniations on imaging studies.[8] Finding protruded lumbar discs or some narrowing between the lower lumbar vertebrae
         is commonplace and does not correlate with chronic low back pain. Back imaging should
         not be routinely ordered in people with low back pain but reserved for patients with
         worrisome symptoms or prior to any surgical consideration.[9] Removal of a herniated disk is no longer considered in patients with chronic back
         pain unless there are associated neurologic symptoms or the patients have failed to
         improve after nonsurgical therapy.
      

      
      Despite the poor correlation of imaging abnormalities in the lumbar spine with chronic
         back pain, there has been a 300 percent increase in lumbar MRIs and a 220 percent
         increase in spinal fusion rates in the past ten years.[10] As in cases of excess surgery for lumbar disc herniation, many patients with back
         pain and spinal stenosis may not respond well to surgery. At least one out of five
         people who have lumbar fusion surgery will have persistent back pain.[11] After my chronic back pain kept increasing and interfering more with my life, I elected
         to have a surgical lumbar fusion. Even after my back surgeon showed me the MRIs demonstrating
         increasing vertebral bone deterioration and degeneration, I knew that the decision
         to undergo the lumbar fusion was hardly straightforward. I had been faithful with
         my back rehabilitation and physical therapy program for two years but was still having
         a lot of back pain. After consulting with two back surgeons, I did opt for surgery.
         Even when chronic back pain can be conclusively attributed to structural degeneration
         in the spine, that can’t always be surgically alleviated.
      

      
      What the public fails to realize is that for the vast majority of people with chronic
         back pain, there are no defined bone, nerve, or joint abnormalities. This is often
         labeled as “nonspecific” back pain. Chronic, nonspecific low back pain is the most
         common cause of work-related disability. Certain medical professionals, particularly
         chiropractors and physical therapists, often attribute the pain to physical events,
         such as muscle spasm or vertebral misalignment. There is scant evidence to back up
         these assertions.
      

      
      Since most of us will have some disc protrusion or degenerative arthritic findings
         in our back by the time we are fifty, it is always tempting to attribute our pain
         to these physical changes. It certainly was reasonable to think that Frida Kahlo’s
         chronic back pain was caused by the spinal damage following the bus crash and that
         back surgery might improve her pain. However, after nearly a century of failed back
         surgeries, physicians now better appreciate that chronic back pain usually cannot
         be attributed to an injury or structural abnormality.
      

      
      Psychosocial factors are as important in chronic low back pain as in every chronic
         pain condition we are discussing. For example, pain severity and subsequent disability
         was worse in chronic back pain patients who retained an attorney, initiated litigation,
         or filed for workers’ compensation than in those who did not.[12] Personal beliefs about back pain have profound influences on pain severity and chronicity.
         In a study of 2,400 Canadians, one-third had experienced back pain lasting for more
         than one week.[13]  The vast majority of people held a pessimistic view of back pain and thought the
         chronic low back pain would eventually stop them from working. Those who took time
         off from work and considered that bed rest was important to their recovery had more
         persistent pain.
      

      
      Until about ten years ago, back pain was treated like an injury, typically with prolonged
         bed rest. It makes sense that strenuous work or unusual exercise might cause chronic
         low back pain. However, the majority of studies have found that psychosocial factors
         are more important than physical factors in predicting who will develop chronic back
         pain, even in workers with physically demanding jobs.[14] 
      

      
      Even when an injury or physical trauma has triggered the back pain, the likelihood
         of an individual developing chronic pain does not correlate with that initial event.
         Attributing the persistent back pain to an injury that should have healed long ago
         interferes with recovery.
      

      
      Pain chronicity is linked to central sensitization. One out of three women with chronic
         low back pain also report widespread pain consistent with fibromyalgia, and those
         with widespread pain have greater mood disturbances and are more often on disability.[15] Brain imaging abnormalities in patients with chronic low back pain are similar to
         those in fibromyalgia, including gray matter loss and alterations in regional brain
         connectivity.[16] 
      

      
      We have learned the same lessons from chronic neck pain. Here, too, there is little
         correlation of anatomic or structural changes with symptoms. As mentioned, the prevalence
         of chronic neck pain is similar to that of chronic back pain, occurring in 10 to 20
         percent of adults. As with low back pain, there are rare life-threatening causes of
         neck pain, but typically these present acutely and are always medical emergencies.
         And, as in low back pain, occasionally neurologic or degenerative cervical abnormalities
         will be the cause of the neck pain. But most often this is not the case.
      

      
      Despite the absence of a defined anatomic explanation, chronic neck pain has been
         closely linked to physical trauma, fostered by “whiplash,” a term initially coined
         by Harold Crowe in 1928 to describe an acceleration-deceleration neck injury following
         a motor vehicle accident.[17] Whiplash injury subsequently was expanded to include any form of neck trauma causing
         chronic neck and upper extremity pain with no obvious anatomic source. A Quebec task
         force proposed that “rather than trying to view whiplash as a specific, anatomically
         definable injury, this diverse cluster of post-whiplash symptoms be reconceptualized
         as forming a ‘general illness’ with widespread symptom presentation—that is, an illness
         in which symptoms arise from and are modulated by pathology, psychological responses
         and social context.”[18] 
      

      
      Symptoms of chronic whiplash beyond the requisite neck pain include low back pain,
         mood disturbances, sleep disturbances, cognitive disturbances, dizziness, and numbness
         and tingling in the arms and legs, all signs suggestive of central sensitization.
         Brain imaging has revealed decreased regional gray matter volume, similar to that
         described in fibromyalgia.[19] 
      

      
      Fifty percent of patients with whiplash will end up in chronic pain and on long-term
         disability.[20] Collision factors, such as speed of the car, site of the impact, or damage to the
         vehicle did not correlate with chronic pain or functional incapacity. The factors
         that correlated best with poor outcome and long-term disability included prior history
         of chronic pain and depression, and psychosocial factors such as postinjury anxiety
         and catastrophizing and seeking compensation and litigation.[21] 
      

      
      We have all experienced pain after lifting heavy objects or performing some manual
         labor for the first time. Fortunately, that pain is generally short-lived. It is tempting
         to link physical trauma or injury to chronic pain even without sound medical evidence.
         The term whiplash suggests that the chronic pain was the result of the car accident or other neck trauma.
         This hypothetical, causal explanation has promoted a series of personal reactions,
         including blame, anger, rumination, and a sense of helplessness. On a societal level,
         medical-legal uncertainty around injury litigation may interfere with individual patient
         recovery.
      

      
      In the 1980s thousands of medical claims for nonspecific neck and arm pain attributed
         to various workplace injuries were filed in Australia.[22] This was termed repetitive strain injury (RSI) and began in electrical process workers
         but quickly involved many jobs requiring repetitive hand/arm use. Recognizable pain
         conditions such as carpal tunnel syndrome, tendinitis, or epicondylitis were excluded
         in every instance, and no specific pathology was found. Between 1980, when the term
         RSI was popularized in the press, and 1985, the insurance claims for such injuries
         increased in New South Wales by 1,200 percent.[23] Millions of dollars were spent on redesigning workstations despite no evidence that
         physical trauma was the source of pain. As soon as the government stopped paying out
         claims for work-related injury, the RSI epidemic faded away. In retrospect RSI was
         an example of sociopolitical forces merging to greatly change people’s perception
         and reaction to a potential cause of their suffering. An Australian rheumatologist
         stated, “Despite intensive litigation, compensation and publicity . . . most persons
         are now back at work . . . doing the same activity and using the same equipment. .
         . . In Australia persons who have had ‘RSI’ now seldom talk of it.”[24] 
      

      
      There are many other instances where social policies and economic factors have far
         outweighed putative biologic causes in perpetuating chronic pain. In Norway in the
         1990s there was an “explosion of chronic-whiplash cases . . . people are claiming
         compensation from mechanical forces not more than you would get in daily life, from
         coughing, sneezing, running down the steps, plopping into a chair. And they are getting
         millions of kroner in compensation. It’s mass hysteria.”[25]  Shortly after the Norwegian spike in whiplash cases, a research study about chronic
         pain in the aftermath of a motor vehicle accident was done in Lithuania.[26] In that country there was little awareness of whiplash and no personal injury insurance.
         The investigators there compared people involved in car accidents to age- and sex-matched
         people from the same town with no history of a car accident. In Lithuania the incidence
         of chronic neck pain was the same in both groups.
      

      
      As with fibromyalgia, chronic back and neck pain are best understood with a biopsychological
         illness model. Although my rheumatology colleagues from Mexico postulate that Frida
         Kahlo suffered from “post-traumatic fibromyalgia,” most of us in the field no longer
         use the term post-traumatic. Physical trauma is just one of many factors that people attribute to the onset of
         their pain and suffering. Individuals who believe their fibromyalgia began after physical
         trauma don’t differ clinically from other patients with fibromyalgia, except for having
         a worse outcome. People especially vulnerable to central sensitization, like Kahlo
         was, are the ones most likely to experience chronic pain following a minor or major
         traumatic event. Individual factors, such as previous chronic pain, a history of mood
         disturbances, and poor coping mechanisms such as catastrophizing and avoidance behavior,
         are more important than biologic or physical factors in predicting if postinjury pain
         will become chronic.
      

      
      The model of injury causing pain led to the unfortunate “rest” recipe for treating
         chronic neck and back pain. Until ten years ago, complete bed rest for up to a week
         was standard management for low back pain. That, we now understand, was the worst
         possible approach; we now know that the quicker we can get people moving, the better.
         As we will discuss, level of physical fitness is a major determinant of who will develop
         chronic low back pain. Both physical and psychological workplace factors contribute
         to low back pain. We are aware that heavy lifting or working with arms often over
         our heads will increase back and neck pain, and we usually pay attention to such physical
         dynamics. We may be less aware of the influence of job satisfaction and social engagement
         in our chronic pain. Improving the outcome of chronic low back and neck pain will
         necessitate turning away from the injury/physical damage approach to individualized
         mind and body management.
      

      
      Important Points about Neck and Back Pain and Trauma

      
      
         	
            
            Chronic back and neck pain are most often not caused by structural abnormalities in
               the cervical or lumbar spine.
            

         

         
         	
            Imaging studies, such as MRI, often demonstrate such anatomic changes, but these may
               not correlate with chronic pain.
            

         

         
         	
            Such discrepancies, so-called false positive test results, may lead to unnecessary
               procedures and failed back or neck surgery.
            

         

         
         	
            Surgery or invasive procedures for chronic back or neck pain may be effective in patients
               who have failed a more conservative approach and should be decided upon after consulting
               appropriate specialists.
            

         

         
         	
            Treatment for chronic neck and back pain should include attention to physical factors,
               such as posture and exercise, and psychological factors, including in the home and
               workplace.
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      Chapter 9

      Complex Regional Pain and Neuropathic Pain

      
         
         
      

      
      Becky was a healthy, athletic young women until she fell at work and badly injured
         her right wrist and hand. X-rays did not reveal a fracture, and her right wrist was
         placed in a splint. The pain intensified over the next few weeks. She saw an orthopedic
         hand specialist, and further tests, including an MRI of the wrist and hand, were performed
         but were unrevealing. The wrist was then put in a cast, but soon her whole forearm
         began to ache and swell. 
      

      
      When the cast was removed after a few more weeks, Becky said, “My whole right forearm
         looked blue and it was swollen. The pain was intense and burning, radiating up to
         my upper arm.” The hand specialist suspected that Becky was developing complex regional
         pain syndrome (CRPS) and gave her opioids for pain relief. Becky also began a course
         of physical therapy, including deep tissue massage, alternating heat and cold applications,
         and movement treatment. But every time Becky tried to move her right hand or arm,
         the pain worsened. A two-week trial of prednisone, a corticosteroid, did not help.
         After six months she was appalled and said, “My arm looked withered, and it had lost
         all its color and hair. My fingernails were falling out. The slightest touch killed
         me, especially if anything cold or hot even brushed against my skin.”
      

      
      She then saw a neurologist who confirmed the diagnosis of CRPS. The doctor increased
         the opioids and added gabapentin, but the pain did not get better. Over the next year
         Becky was treated with various injections, including different anesthetics, a sympathetic
         ganglion block, and an implantable nerve stimulator, and she received an infusion
         of immunoglobulin, all to no avail. 
      

      
      When I met Becky, her pain had been going on for more than three years. She was tearful
         and seemed very apprehensive. Becky had never been able to go back to work and could
         barely function independently at home. She described a bed-to-chair existence at home
         and became very depressed, admitting to thoughts of suicide. Her right arm was atrophied
         and pale-looking, and her fingers were contracted in a fist. It was difficult to pry
         them open. The extremity felt cooler than the opposite arm. She had very little range
         of motion of that elbow and shoulder. The right hand and arm were extremely tender
         to any touch.
      

      
      CRPS was described in the sixteenth century by Ambroise Paré. Paré, a surgeon and
         barber, reported that his patients would sometimes get severe, chronic pain after
         being treated with a phlebotomy, “bloodletting,” in an arm.[1]   In 1864 the neurologist Silas Weir Mitchell reported that a number of Civil War
         gunshot victims developed persistent burning pain with shiny, red skin in the extremity
         that was shot. He coined the term “causalgia,” from a Greek word meaning heat and
         pain. In 1946 James Evans, a Massachusetts physician, suggested that the symptoms
         were caused by aberrations in the sympathetic nervous system and changed the name
         to “reflex sympathetic dystrophy.”[2]   During the twentieth century more than two hundred names were given to this condition.[3]   With little evidence that the sympathetic nervous system was at fault, the name
         was changed to its current one, complex regional pain syndrome (CRPS), in 1994.[4]   This descriptive term implied that the pathophysiology was unknown.
      

      
      As in Becky’s case, CRPS most often follows trauma to an extremity. This includes
         fractures, sprains, or crush injuries. It also may develop after immobility of an
         extremity, such as wearing a cast or an arm sling. Even having an intravenous line
         or having chest pain for a few days may lead to CRPS. Type I CRPS occurs in the absence
         of nerve injury, and Type II occurs after a nerve injury, although nerve conduction
         studies have not found any consistent differences in Type I or Type II CRPS.[5]   CRPS is three or four times more common in women, with a peak age range of forty
         to sixty.[6]  
      

      
      Diagnosis of CRPS is based on the symptoms of regional pain in an extremity, usually
         following some traumatic event. The pain is usually intense and persists long after
         the injury. There are sensory changes, such as Becky’s hypersensitivity to touch and
         heat or cold; skin changes, including color or temperature changes; and anatomic changes,
         such as her arm atrophy and loss of motion. There are no diagnostic laboratory or
         X-ray findings, but a bone scan after a few months of symptoms will often reveal a
         patchy osteoporosis (active bone resorption).
      

      
      Is CRPS a neuropathic pain disorder? Neuropathic pain is the result of injury- or
         disease-related damage to peripheral nerves. Classic examples include diabetic neuropathy
         and postherpetic neuralgia (shingles). In these situations, the pain follows the sensory
         distribution of the affected nerve and is of a burning or shock-like quality. There
         is a loss of sensation in that nerve, which can be documented by physical testing
         or by nerve conduction velocity tests, including an electromyogram (EMG). 
      

      
      Diabetic neuropathy is the most common cause of neuropathic pain and best fits the
         biomedical model of peripheral nerve damage causing the pain. About 25 percent of
         patients with diabetes develop neuropathic pain.[7]   The degree of peripheral nerve damage plays a role in who gets pain and who doesn’t,
         but it is not the only factor. Female gender, genetic predisposition, and central
         nervous system pain processing are also involved. Neuroimaging has found clear differences
         in the brains of patients with painful compared to painless diabetic neuropathy. These
         include increased reactivity in pain-regulating areas such as the anterior insula,
         the thalamus, and the somatosensory cortex.[8]  
      

      
      Trigeminal neuralgia is also classified as neuropathic pain. It causes electric, burning,
         episodic pain in the fifth (trigeminal) cranial nerve. The pain usually lasts for
         seconds to a minute but can be very severe. There are often facial muscle spasms,
         which gave rise to the old term “tic douloureux.” It also may cause headaches, eye
         tearing, and nasal congestion. Trigeminal neuralgia is usually caused by compression
         of the nerve from nearby aberrant arteries or veins. Sometimes, surgical decompression
         is necessary to relieve pressure on the trigeminal nerve. Although trigeminal neuralgia
         is classified as neuropathic pain, central nervous system mechanisms play an important
         role. Structural and functional changes, including gray matter loss in the thalamus
         and abnormal connectivity between pain-transmitting areas of the brain, are present
         in patients with trigeminal neuralgia.[9]  
      

      
      Patients with neuropathic pain also suffer from chronic and widespread pain, sleep
         disturbances, and mood disturbances.[10]   Since central pain plays a role in all forms of chronic pain, is there any rationale
         to classify pain as neuropathic? If neuropathic pain is caused solely by direct nerve
         injury, identifying and removing the physical cause of that injury might cure the
         condition. Getting blood sugar under optimal control should improve the outcome of
         diabetic neuropathy. Antiviral therapy might lessen the severity of zoster neuropathy.
         Removing the anatomic compression of the fifth cranial nerve could cure trigeminal
         neuropathy. However, these treatments are only effective in the early stages of neuropathic
         pain. Once the pain becomes chronic, central sensitization drives the pain.
      

      
      Identifying pain as neuropathic would matter if treatment varied based on that pain
         classification. For example, neuropathic pain responds best to antiseizure medications
         such as carbamazepine or gabapentin. Those medications also can be effective in fibromyalgia,
         a central pain disorder. There is limited evidence for immune activation in neuropathic
         pain, and various types of immune therapy have been advocated. This was the rationale
         for Becky to have received intravenous immunoglobulin for the treatment of her CRPS.
         However, CRPS, neuropathic pain, and fibromyalgia are not classic immune diseases
         such as rheumatoid arthritis or systemic lupus erythematosus. 
      

      
      Since the burning pain and skin changes in CRPS do not follow any sensory nerve distribution
         and nerve velocity studies are normal, CRPS is not classified as a neuropathic pain
         condition. In general, classifying pain as structural/inflammatory, neuropathic, or
         central is misleading, since all chronic pain has peripheral and central elements.
         When any pain becomes chronic, central mechanisms become dominant. We can’t ignore
         possible peripheral factors, but treatment must focus on pain hypersensitivity.
      

      
      The pathophysiology behind CRPS, as well as each of the chronic pain disorders, fits
         best in a mind and body framework. Multidisciplinary team management is considered to be the treatment
         of choice for CRPS and neuropathic pain, just as it is for fibromyalgia or chronic
         low back pain. In CRPS, physical trauma or injury is clearly an inciting event. However,
         it can be quite trivial. Fibromyalgia patients and those with chronic back and neck
         pain also often attribute the onset of symptoms to trauma or physical injury. The
         common denominator seems to be loss of movement, in some people just for a few days.
         Becky’s prolonged arm immobility, not the severity of the wrist sprain, was the key
         physical trigger. Stopping activity and exercise when suffering from fibromyalgia
         or a week of bed rest when having low back pain results in prolonged pain. Patients
         with post-traumatic stress disorder (PTSD) are more prone to CRPS.[11]   The severity of CRPS correlates with a patient’s level of anxiety, particularly
         about long-term disability.[12]  
      

      
      Becky had been treated aggressively for her severe pain with the latest technologies,
         including sympathetic nerve block and implant of a spinal cord stimulator, with little
         effect on her pain. Although there is little evidence that CRPS is an immune disease,
         Becky was also given multiple intravenous infusions of immunoglobulin, with no benefit.
         She had become frustrated and felt increasingly hopeless. 
      

      
      The depth of her depression had not been recognized until she admitted to suicidal
         thoughts. Suicide risk is much greater in patients with chronic pain than in the general
         population. As discussed in chapter 2, depression is present in the majority of patients
         with chronic pain and the more intractable the pain, the greater the depression, increasing
         the risk for suicide. 
      

      
      Suicidality is more related to psychosocial than physical factors. The most important
         risk factor for suicidality in chronic pain patients was found to be unemployment
         or disability.[13]   General risk factors for depression, not specific for suicidality, include anger,
         poor sleep, smoking, alcohol use, catastrophizing, and hopelessness. Opioids, which
         Becky had been taking for three years, increase the risk for suicide, and 40 percent
         of suicides involve opioids.[14]   Suicide prevention intervention should be included in chronic pain management programs.
      

      
      Our mental health professional used a combination of antidepressant medications, individual
         counseling, and cognitive behavioral therapy to counter Becky’s sense of hopelessness
         and major depression. She was slowly weaned off opioids; she continued on gabapentin,
         and duloxetine was added. A physical medicine and rehabilitation specialist and physical
         therapist began intense rehabilitation, which included graded motor imagery, a program
         using visual cues, thermal biofeedback, and mirror images to get the affected arm
         moving. Becky made great progress with an aquatic exercise program.
      

      
      She slowly but gradually felt much more hopeful, noting, “It felt so good to be able
         to move again and be active.” The range of motion of her hand and arm gradually improved,
         as did the muscle atrophy. After about six months she was able to return to work as
         an elementary school teacher.
      

      
      Symptoms and Important Points about CRPS and Neuropathic Pain

      
      
         
         	
            Chronic regional pain syndrome (CRPS) usually follows trauma to an extremity.

         

         
         	
            It is associated with sensory, skin, and anatomic abnormalities.

         

         
         	
            Immobility is an important physical initiating event in CRPS.

         

         
         	
            Neuropathic pain generally implies direct nerve injury, but the central nervous system
               is a major contributor to the chronicity and severity of pain.
            

         

         
         	
            CRPS and most chronic pain conditions follow the mind and body model and should be treated with an integrated multidisciplinary team.
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      Chapter 10

      Chronic Bowel, Bladder, and Pelvic Pain

      
         
         
      

      
      Susan was referred to me by her gastroenterologist. She was a healthy-appearing forty-year-old
         woman who about 10 years earlier had been diagnosed with irritable bowel syndrome
         (IBS) by the gastroenterologist. She told me, “I have had a sensitive stomach all
         my life.” At age twelve she began having bouts of cramping lower abdominal pain and
         diarrhea. She was thought to be intolerant of gluten although blood tests were not
         consistent with celiac disease. She tried to avoid dietary gluten, but it did not
         make much difference in her symptoms.
      

      
      Over the next ten years, Susan continued to have these gastrointestinal symptoms,
         at times so severe that she would miss a day or two of school. She restricted what
         she ate and was always quite thin. One of her doctors suspected that she had an eating
         disorder. Another diagnosed her with multiple food allergies. The gastroenterologist
         did a thorough examination, including multiple blood tests and a colonoscopy, all
         of which were normal. He concluded that she had IBS. With further dietary advice and
         reassurance that there was no progressive gastrointestinal disease, Susan’s symptoms
         improved.
      

      
      Shortly after the birth of her second child, Susan began having intense pelvic pain,
         most prominent just before each menstrual cycle. Her gynecologist found diffuse vulvar
         tenderness but no other abnormalities. Inserting a tampon or having intercourse greatly
         aggravated the pain. Susan did have a history of frequent bladder infections, including
         two that were both knocked out quickly with antibiotics during her pregnancy. Now
         there was no evidence for a bladder or vaginal infection.
      

      
      She consulted with a urologist, who performed a bladder ultrasound and cystoscopy,
         which were normal. Both her bladder function and structure were fine. He concluded
         that she most likely had interstitial cystitis. Around that time Susan also began
         noting generalized muscle pain and soreness as well as excess fatigue. Those symptoms
         prompted the referral to me. Her history and physical examination demonstrated that
         Susan had fibromyalgia.
      

      
      Chronic bowel, bladder, and pelvic pain affect 10 to 30 percent of the population
         and most often is not caused by any defined organ pathology. It is important that
         any person with these symptoms undergo an appropriate examination, since infection,
         anatomic abnormalities, or a tumor could be the cause of such complaints. Susan was
         checked to be certain she did not have an infection or any disease that could cause
         her gastrointestinal and bladder symptoms. If initial testing does not demonstrate
         any physical cause of bowel, bladder, and pelvic pain, none will likely be found.
         The gastrointestinal symptoms are labeled as irritable bowel syndrome (IBS). The genitourinary
         symptoms are labeled as interstitial cystitis, pelvic/bladder pain syndrome, or urologic
         chronic pelvic pain syndrome (UCPPS). IBS and UCPPS are sometimes bunched under the
         title of functional pain disorders, implying that there is no internal organ dysfunction.
         These functional pain disorders overlap with each other and with fibromyalgia.
      

      
      Irritable Bowel Syndrome (IBS)

      
      Approximately 10 to 15 percent of people will meet criteria for IBS at some point,
         and IBS makes up 25 to 50 percent of referrals to gastroenterologists in the United
         States.[1] It is twice as common in women, with a peak age from thirty to fifty. IBS is diagnosed
         based on symptoms and the exclusion of an inflammatory gastrointestinal disease, such
         as ulcerative colitis or Crohn’s disease. IBS is subdivided into diarrhea- or constipation-predominant.
         Symptoms include cramping abdominal pain, bloating, and either constipation or diarrhea.
         The physical and laboratory examinations are unremarkable, and in selected cases a
         colonoscopy will be done to exclude any intestinal pathology. Symptoms often wax and
         wane but, as with Susan, they tend to be chronic. Stress and certain foods, particularly
         heavy meals, often aggravate the symptoms.
      

      
      IBS is caused by alterations in gut motility triggered by gastrointestinal and central
         nervous system hyperirritability. There is some evidence of gut immune activation
         and inflammation, and there is a role for infectious agents such as altered fecal
         microflora. IBS sometimes follows a bacterial or viral gastroenteritis and also may
         be triggered by food sensitivity. Whatever the initiating events in IBS, the central
         nervous system hypersensitivity perpetuates the chronic pain. This has been referred
         to as the “gut-brain axis.” We are each aware of this interaction when our stomachs
         get queasy or we need to rush to the toilet while in a stressful situation.
      

      
      Research in IBS has demonstrated strikingly similar findings to that in fibromyalgia.
         Not surprisingly, 30 to 60 percent of patients with IBS, like Susan, also suffer from
         fibromyalgia.[2] There is some hereditary influence on IBS. Environmental risk factors include a history
         of mood disorders and childhood stress, most notably sexual or physical abuse. Susan
         did report a history of such abuse in childhood. There is evidence of generalized
         pain hypersensitivity to multiple stimuli. Brain imaging has shown structural and
         functional changes in regions that are key to pain transmission.[3] These areas of altered brain activity are most striking in brain areas that account
         for the emotional components of pain.
      

      
      IBS symptoms often improve with simple dietary modification, especially if the person
         can identify offending foods. Excluding gas-forming foods, gluten, or lactose may
         help. IBS with constipation is treated first with soluble fiber or polyethylene glycol.
         If that fails, most gastroenterologists prescribe a medication such as Amitiza (lubiprostone)
         or Linzess (linaclotide), which increase intestinal fluid secretion. In IBS with diarrhea,
         Imodium (loperamide) has been most often prescribed. Amitriptyline, as used in fibromyalgia,
         can be quite effective in diarrhea-predominant IBS. Lotronex (alosetron) is approved
         for use in patients with severe diarrhea-predominant IBS. As with any chronic pain,
         management should include exercise, behavior modification, stress reduction, and,
         when necessary, antidepressants. Increased physical activity consisting of thirty
         to sixty minutes of moderate to vigorous exercise three times weekly was seen to result
         in improved IBS symptoms compared to control patients.[4] 
      

      
      Chronic Bladder and Pelvic Pain

      
      Chronic bladder and pelvic pain so often occur together that they are now classified
         jointly under the new diagnostic label “urologic chronic pelvic pain syndrome” (UCPPS).[5] In the past, pelvic pain was often termed “vulvodynia,” erroneously suggesting that
         the pain was confined to the vulva. Between 5 and 10 percent of women report chronic
         vulvar pain that can’t be traced to any anatomic abnormality or infection.[6] Most often the pain is not confined to the vulva but involves the pelvic region.
         As Susan described it, the pain is often aggravated by intercourse or any other pressure.
         Chronic bladder pain, particularly in women, was termed “interstitial cystitis,” the
         diagnosis that Susan was given. This term was also misleading and the result of urologists’
         claim that bladder inflammation was causing the pain. This led to unsuccessful bladder
         instillation of various chemicals, such as dimethyl sulfoxide (DMSO). Research has
         revealed no evidence of bladder inflammation. Men with UCPPS may be diagnosed with
         chronic prostatitis, although prostatitis usually refers to bladder symptoms related
         to anatomic changes, such as benign prostatic hypertrophy.
      

      
      Every patient with these bladder symptoms should have a urinalysis to exclude bladder
         or kidney infection and to determine if there is blood in the urine. Manual pelvic
         and prostate examinations are needed to exclude any anatomic lesions. If there is
         possible infection, tumor, or systemic disease, a urologist should be consulted and
         generally a bladder ultrasound and cystoscopy are performed.
      

      
      Between 3 and 7 percent of women in the United States meet the new diagnostic criteria
         for UCPPS. The symptoms include chronic pain in the pelvis, urogenital region, or
         external genitalia with lower urinary symptoms such as urgency, frequency, and burning.
         Often patients have an inability to completely empty the bladder, needing to sit on
         the toilet for a long time to allow the urine to dribble out slowly. The pain is often
         relieved by bladder emptying.
      

      
      Although the pain is most prominent around the bladder and pelvic region, it is often
         associated with unexplained widespread body pain. Nearly 50 percent of women and 75
         percent of men with UCPPS report chronic pain outside of the pelvic region.[7] Patients with UCPPS have generalized pain sensitivity and pain sensitivity increases
         during flare-ups of the bladder symptoms. Widespread pain was associated with greater
         severity of nonpelvic symptoms and poorer psychosocial health but not with worse pelvic
         pain or bladder symptoms.[8] UCPPS is also associated with increased rates of depression, anxiety, catastrophizing,
         and perceived stress.[9] 
      

      
      There are changes in brain structure and function suggestive of central sensitization
         in patients with UCPPS. Unique brain white matter structural changes have correlated
         with urine proteins that are markers of tissue remodeling.[10] Analogous to the gut-brain axis of IBS, this suggests that the bladder-brain axis
         promotes the chronic pain in UCPPS.
      

      
      Susan’s multiple diagnoses of IBS, UCPPS, and fibromyalgia are not at all unusual.
         Somewhere between 30 and 60 percent of fibromyalgia patients will be diagnosed with
         either IBS, chronic pelvic/bladder pain, or both.[11] Fifty percent of UCPPS patients have fibromyalgia, IBS, or chronic oral/facial pain.[12] The term “functional syndrome” has been used to lump together these multiple chronic
         pain conditions with no obvious organic pathology. Some experts have suggested the
         label of central sensitivity disorder, the unifying feature being central, rather
         than peripherally driven, pain.[13] 
      

      
      Each of these disorders was initially categorized by its primary symptom, according
         to the usual organic disease model. A fibromyalgia diagnosis is based on musculoskeletal
         pain, IBS on bowel pain and change in bowel habits, and chronic pelvic/bladder pain
         on urinary frequency/urgency with bladder and pelvic pain. All subspecialists have
         focused on their own area of interest and expertise in understanding and treating
         these seemingly unrelated pain problems. Rheumatologists are the experts for fibromyalgia,
         gastroenterologists for irritable bowel syndrome, and urologists for chronic pelvic
         and bladder pain.
      

      
      In the past, such a specialized, organ-focused approach contributed to ineffective
         therapy, such as antibiotics for IBS, bladder or pelvic injections or instillation
         of various chemicals for chronic pelvic/bladder pain, or jaw surgery for temporomandibular
         joint pain syndrome. Fortunately, most specialists now recognize that the chronic
         pain in these conditions is not related to structural damage and will not respond
         to organ-based therapy.
      

      
      Rather than splitting up these chronic pain conditions, we need to appreciate their
         common nature. The gastroenterologist, urologist, and I each participated in Susan’s
         ongoing care. I added amitriptyline to her medications. A low dose at bedtime helped
         her pain, and when the dose was raised to 50 mg at night, her diarrhea improved. Susan
         had avoided intercourse, and this had put added strain on her marriage. Couples counseling,
         including advice on sexual techniques that would decrease the vulvar irritation, were
         helpful. The urologist worked with a gynecologist to try approaches to decrease the
         pelvic sensitivity. Susan found that acupuncture lessened the pelvic irritability.
         She began a yoga and physical fitness program. Although she still has exacerbations
         of her pelvic pain and urinary frequency, they are much more manageable.
      

      
      Important Points about Chronic Bladder, Bowel, and Pelvic Pain

      
      
         	
            
            Chronic bowel pain with diarrhea or constipation is usually related to irritable bowel
               syndrome (IBS).
            

         

         
         	
            Chronic pelvic and bladder pain, associated with urinary frequency, urgency, and pelvic
               sensitivity, is usually caused by urologic chronic pelvic pain syndrome (UCPPS).
            

         

         
         	
            IBS and UCPPS are diagnosed after infection and systemic or structural disease are
               ruled out, usually after consultation with a gastroenterologist or urologist.
            

         

         
         	
            These conditions overlap with fibromyalgia and other central sensitivity disorders.

         

         
         	
            Patient education and treatment should be interdisciplinary within a biopsychological
               illness model.
            

         

         
         	
            Medications have been approved for diarrhea-predominant IBS and should be used in
               consultation with a gastroenterologist.
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      Chapter 11

      Arthritis and Chronic Pain

      
         
         
      

      
      I had my first knee surgery when I was thirty-four. It was to remove torn medial meniscus
         (cartilage), probably the result of playing basketball daily for twenty years. There
         had been no single injury and, unlike some of my patients, I never felt a “pop” or
         severe pain. Gradually, the left knee became more painful, and it started to swell
         after sports. Those were the days before MRIs or arthroscopy. The orthopedic surgeon
         made a small incision and removed the torn medial meniscus. I hobbled around on crutches,
         wearing a cast for a few weeks, and gradually the knee felt better.
      

      
      Over the next twenty-five years the knee continued to be troublesome, and I had two
         more operations, both arthroscopies. I stopped playing basketball when I was forty-five,
         stopped squash and tennis by the time I was fifty, and decided to switch from running
         to biking and swimming. Despite these exercise accommodations, the knee was always
         painful, and about once a year it would get really swollen. I would ask one of my
         rheumatology partners to remove the fluid and inject corticosteroids. This would always
         relieve the acute pain and swelling, but within a few months I was back to square
         one. Knee X-rays showed that the joint had a lot of arthritis.
      

      
      Since my patients often had similar stories, I was very familiar with the natural
         history of knee osteoarthritis (OA). It was only a matter of time until I would need
         a knee replacement, but I was trying to wait it out. During my long rheumatology career,
         joint replacement had become more and more successful, but at that time replacements
         still only lasted ten to fifteen years on average. Therefore, I decided to wait as
         long as possible.
      

      
      Finally, I went to consult with one of the most respected knee surgeons in Boston,
         someone to whom I sent many of my patients for surgery. X-rays now revealed bone-on-bone,
         advanced arthritis. So I had a total knee replacement at age sixty. The rehabilitation
         was difficult, but three months postoperatively I was having almost no knee pain,
         the joint range of motion was normal, and I resumed biking and water exercises. Fifteen
         years have gone by, and the artificial knee is going strong. The opposite knee, which
         demonstrated almost as much arthritis on X-ray fifteen years ago, has given me minimal
         problems.
      

      
      When people describe chronic pain from arthritis, they usually mean osteoarthritis.
         OA is by far the most prevalent type of arthritis, affecting thirty million Americans.[1] However, there are more than one hundred different types of arthritis, including
         those that are part of systemic, immune diseases, such as rheumatoid arthritis (RA)
         or systemic lupus erythematosus (lupus). Following the antiquated biomedical chronic
         pain classification, OA has been categorized as a structural pain condition and RA
         as an inflammatory disease.
      

      
      Between 10 and 20 percent of Americans will develop painful knee or hip osteoarthritis.
         Currently almost one million knees and five hundred thousand hips are replaced yearly
         in the United States.[2] It is estimated that by 2030 three million knee replacements will be done yearly
         in the United States.[3] 
      

      
      During the past fifty years, osteoarthritis has been considered a disease of wear
         and tear. This makes perfect sense, since OA slowly advances with age and is more
         common after repeated joint trauma, resulting in the cartilage, a shock absorber between
         our joint bones, gradually narrowing. Once the cartilage cushioning wears away, the
         bones rub against each other, becoming deformed and enlarged. This leads to a grinding
         noise, called “crepitus,” and results in joint pain and decreased joint motion.
      

      
      I fit the osteoarthritis profile perfectly. I had played a lot of sports that could
         place physical stress on the knee. We know that basketball players get early osteoarthritis
         in their knees, and soccer players get it in their ankles. Having the cartilage removed
         surgically, especially at a young age as I did, also is a risk factor for early knee
         OA. As we age, the impact of weight bearing will eventually take its toll on all of
         us, as it did on my knee.
      

      
      OA advances from the lifelong physical load on our joints. Normal aging is the reason
         that most of us will have some OA in our knees and hips by age seventy, even if it
         doesn’t bother us much. The increase in obesity in the population has been a prominent
         factor in the acceleration of rates of knee and hip osteoarthritis.[4] Overweight and obese individuals will require a total knee or hip replacement at
         a much younger age than normal-weight subjects will.[5] The age for joint replacement correlates with one’s level of body mass index (BMI).
         BMI is derived from each person’s weight and height, calculated by weight divided
         by the square of the height, expressed in kilograms/meter squared (kg/m2). A BMI of 25–30 is considered overweight, 30–35, moderately obese, and 45–50, morbidly
         obese. Modestly overweight people are having joint replacement on average seven years
         earlier than they might otherwise, and severely obese subjects are having joint replacements
         eleven years earlier than nonoverweight individuals.[6] Fortunately, that was not a factor in my progressive knee arthritis.
      

      
      In addition to modifiable risk factors for osteoarthritis, like obesity and joint
         trauma, there are genetic influences for OA. There are rare hereditary forms of OA
         that begin as early as adolescence, with multiple joints becoming damaged early in
         adulthood. In most patients, as with each chronic pain condition, hereditary factors
         are thought to explain 40 to 50 percent of the risk for OA.
      

      
      Rheumatoid arthritis is the most common inflammatory/immune arthritis. In RA, immune
         mechanisms, partly genetically determined, incite inflammatory mediators, which result
         in pain, swelling, and, if unchecked, rapid joint destruction. Since the immune activation
         can involve every organ in the body, fever, weight loss, and lung, nerve, or even
         heart inflammation may occur. Normal joint wear and tear is not the main cause of
         joint damage in RA, and weight-bearing joints are not the most commonly affected.
         Symmetrical inflammation of the small joints of the hands and feet is classic for
         RA. Immune activation causing systemic inflammation is characteristic of other rheumatic
         diseases such as systemic lupus erythematosus, scleroderma, and seronegative spondyloarthropathies.
         Each of these conditions is usually diagnosed and treated by rheumatologists.
      

      
      The treatment of RA has always been to block inflammation. When I started out in rheumatology
         a half century ago, we had few drugs to do that and would often resort to very large
         doses of aspirin, up to sixteen per day. At these doses, aspirin has a chemical anti-inflammatory
         effect, whereas you get an analgesic effect from taking just a few aspirin. Corticosteroids,
         including cortisone, steroids, and prednisone, have a much more powerful anti-inflammatory
         effect. In 1950 scientists from the Mayo Clinic won the Nobel Prize in Medicine for
         isolating cortisone and demonstrating its miraculous effect on patients with RA. Unfortunately,
         severe adverse side effects, including weight gain, swelling, osteoporosis, and cardiac
         disease, became apparent and precluded taking steroids in high doses for prolonged
         periods of time. Most importantly, these anti-inflammatory drugs never altered the
         joint damage to any substantial degree.
      

      
      Over the years the immune mediators that trigger RA inflammation have been characterized,
         and drugs have been developed to target and destroy them. Most of the initial immune
         modulators block a potent stimulator called tumor necrosis factor (TNF). TNF inhibitors,
         such as Humira and Enbrel, were the first of these immune modulators, but there are
         now many different classes of chemicals that block various autoimmune targets. These
         medications are called disease-modifying drugs since that is exactly what they do.
         In contrast to my early rheumatology career, nowadays I generally can halt the structural
         joint damage of RA or related immune-systemic diseases with these medicines.
      

      
      Inflammatory and immune mechanisms are also involved in OA joint damage. However,
         such immune and inflammatory mediators have not been well characterized, and they
         may not play a major role in OA joint destruction. Unlike in RA, there are currently
         no disease-modifying drugs in OA. Treatment has been designed to relieve pain and
         improve function. For most of the past twenty-five years I have been taking nonsteroidal
         anti-inflammatory drugs (NSAIDs), as discussed in the next chapter. NSAIDs can also
         be used topically, and the most popular is diclofenac gel. I got good relief from
         the knee joint drainage and corticosteroid injections when my knee swelled, but the
         improvement would only last a few months. An orthopedic surgeon injected my left knee
         with hyaluronate a few years before my joint replacement. Hyaluronate contains the
         same substance that lubricates our joints and has been used with limited success in
         some patients with knee osteo­arthritis, but most rheumatology guidelines do not recommend
         its use.[7] The hyaluronate injection did not help me. Platelet-rich plasma injections have also
         been popular, but there are no adequate studies to demonstrate that they significantly
         help pain or limit joint damage.[8] 
      

      
      Millions of people have used supplements to treat their arthritis. The most popular
         are glucosamine and chondroitin sulfate, two chemicals present in human cartilage.
         Whether these supplements actually decrease joint pain or lessen OA joint damage has
         been very controversial. Most studies in the United States have not been positive.
         European studies have been more favorable, and these differences may relate to the
         fact that glucosamine and chondroitin sulfate are prescription drugs and regulated
         in Europe but not in the United States. In one European study, combined glucosamine
         and chondroitin sulfate were as effective as 200 mg of Celebrex (celecoxib) daily,
         the NSAID that I have been taking for the past ten years.[9] 
      

      
      One new promising treatment to reduce pain in osteoarthritis is medication that blocks
         nerve growth factor (NGF). NGF is one of a family of chemicals called “neurotrophins”
         that are important in peripheral sensory and brain nerve transmission. NGF is produced
         in excess amounts at sites of tissue injury or damage. A number of antibodies have
         been developed that block NGF and have been found to be effective in pain reduction
         in patients with OA. In a recent study, the anti-NGF antibody tanezumab decreased
         pain and improved function in patients with moderate or severe OA of the knee or hip.[10] These inhibitors of NGF have also shown promise in the treatment of chronic low back
         pain.
      

      
      We now realize that the chronic pain in osteoarthritis cannot be explained simply
         on the basis of structural joint changes. For example, there is poor correlation of
         the degree of joint damage, seen on X-ray, with pain. Some patients with far advanced
         knee OA radiologically have little pain, whereas others with minimal evidence of OA
         on X-ray complain of severe pain. As with every chronic pain condition, central sensitization
         accounts for much of the variability in pain in OA. Increased generalized pain sensitivity
         was found in OA patients who had high pain levels yet little radiologic joint damage,
         whereas those patients with low pain despite advanced X-ray changes had low pain sensitivity.[11] Patients with knee OA have low pain thresholds in many body areas, not just in the
         bad knee.[12] Differences in gray matter volume, especially in the thalamus, were found in patients
         with hip OA.[13] One year after hip replacement and pain reduction, the gray matter changes normalized.[14] Similarly, one year after successful knee replacement, preoperative brain imaging
         evidence that had demonstrated central sensitization completely disappeared.[15] This provides evidence that chronic pain and subsequent neural remapping are strongly
         related to the OA-damaged knee. Patients with knee OA have twice as much loss of brain
         gray matter as subjects without chronic pain.[16] 
      

      
      However, chronic pain may persist independent of the severity of joint damage in OA.
         When patients with knee OA are followed for a number of years, they frequently develop
         widespread pain, suggestive of fibromyalgia.[17] This has not been associated with a new joint getting OA or severity of the knee
         OA, suggesting that central sensitization was driving the pain. Depression and sleep
         disturbances are important factors in OA pain severity. The duration of depression
         and of sleep disturbances correlates with pain severity over time.[18] 
      

      
      The same central pain factors are important in RA or other forms of systemic arthritis.
         During my fifty years in rheumatology, I have witnessed amazing progress in the treatment
         of rheumatoid arthritis. In RA, pinpointing the immune aberrations in the joint and
         developing drugs to block them led to a complete outcome turnaround. At the start
         of my career, most patients with RA would end up with severely damaged joints. Now
         this rarely happens, and joint replacements in RA are not usually needed. Despite
         these marvelous success stories, at least 25 percent of RA patients have persistent
         chronic pain. Depression, sleep disorders, and widespread pain sensitivity at nonjoint
         sites correlate with increased pain and decreased response to medications in patients
         with RA.[19] Between 20 and 30 percent of RA patients have coexisting fibromyalgia.[20] Neuroimaging in patients with RA reveals changes in regional brain connectivity similar
         to those in fibromyalgia. Those RA patients with fibromyalgia symptoms score higher
         on disease activity instruments, which always include questions about pain and fatigue.[21] This leads to the erroneous conclusion that their RA is more active, which is accompanied
         by a needless increase in immune-targeting medication.
      

      
      Even when the damaged joint in OA or RA is removed with a surgically successful joint
         replacement, many patients continue to have chronic, unrelenting pain.[22] That is related to central sensitization. We now recommend that orthopedic surgeons
         ask their patients about widespread pain, mood, and sleep disturbances prior to surgery.
         Giving a fibromyalgia questionnaire to patients about to undergo a joint replacement
         has been used to predict those patients at risk for chronic pain postoperatively.
         Those patients with more fibromyalgia symptoms had a significantly poorer outcome
         with greater pain than those with none or few of those symptoms.[23] Fibromyalgia symptoms preoperatively were also associated with greater postoperative
         opioid use. Central pain must always be kept in mind for optimal medical or surgical
         outcome.
      

      
      Important Points about Chronic Pain 
and Arthritis

      
      
         	
            
            Osteoarthritis is primarily caused by structural joint wear and tear and increases
               with age, joint trauma, and obesity. Reducing joint load is helpful, but many patients
               will eventually need a joint replacement.
            

         

         
         	
            Rheumatoid arthritis is caused by immune factors producing joint inflammation. Medicines
               that target and knock out these abnormalities have been very effective in halting
               the progression of joint damage.
            

         

         
         	
            Central sensitization is an important factor in arthritis pain and may account for
               the reason many patients have persistent chronic pain despite optimal medical or surgical
               management.
            

         

         
         	
            Management of arthritis pain should include an evaluation and treatment for mood and
               sleep disturbances within a biopsychological illness model.
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      Chapter 12

      Pharmacologic Therapy

      
         
         
      

      
      Many forms of chronic pain can be treated through the same methods, including similar
         medications. Classes of medications used to treat chronic pain include nonopioid analgesics,
         anti-inflammatory drugs, anticonvulsants, antidepressants, topical agents, adjunctive
         therapies (such as botulinum toxin), and various injections. Opioids and cannabis
         will be discussed in the next chapter.
      

      
      Analgesics are pain relievers with no anti-inflammatory effect and are mostly available
         as over-the-counter (OTC) medications. The only commonly used nonopioid analgesic
         is Tylenol (acetaminophen). It does not require a prescription and is usually marketed
         as a 325 mg tablet, with a maximum dose of 4 g per day. Its exact mechanism of action
         as a pain reliever is not well understood. It has weak analgesic effects, and long-term
         use of more than 4 g per day is dangerous because of potential liver damage. In the
         past acetaminophen was often recommended as the first choice for the treatment of
         chronic pain from a variety of conditions, including osteoarthritis and low back pain,
         but because of its minimal pain-relieving impact and its potential toxicity, it is
         no longer commonly used to treat chronic pain. It is the best option for individuals
         who are allergic to aspirin or other anti-inflammatory medications or for use in lowering
         fevers.
      

      
      Nonsteroidal anti-inflammatory drugs (NSAIDs) are the most commonly prescribed pain
         relievers and many are available without a prescription. Aspirin, generic acetylsalicylic
         acid (ASA), originally harvested from willow tree leaves, has been used to treat fever
         and inflammation for more than two thousand years. In 1899 the Bayer pharmaceutical
         company named ASA “aspirin,” and it quickly became the most common medicine prescribed
         throughout the world.[1] It interferes with platelet function more than any other NSAID, which makes it more
         likely to cause bleeding. This effect on platelets led to the use of very small amounts
         of ASA to help prevent heart attacks. ASA and all NSAIDs have an analgesic effect
         at low doses but at higher doses also have an anti-inflammatory effect. For example,
         one or two aspirin every four to six hours is recommended for pain reduction, whereas
         its anti-inflammatory effect requires twelve to fourteen per day. As discussed in
         the previous chapter, fifty years ago such high doses of aspirin were the mainstay
         for treating inflammatory forms of arthritis, such as rheumatoid arthritis. However,
         adverse side effects such as ringing in the ears, gastrointestinal distress, and bleeding
         were common.
      

      
      There are many OTC and prescription NSAIDs. Motrin (ibuprofen) and Naprosyn (naproxen)
         are inexpensive and available OTC. NSAIDs have replaced ASA as the most commonly used
         pain relievers. For headaches and low back pain, NSAIDs are usually best taken as
         needed and at the lowest dose that achieves an analgesic effect. In conditions such
         as rheumatoid arthritis, where inflammation drives the pain, NSAIDs are often used
         in much higher doses and generally given around the clock.
      

      
      Corticosteroids, either given orally or by injection, are the most potent anti-inflammatory
         medications. However, they are not analgesics and are never used solely for pain reduction.
         They should be used only when pain is the result of local or systemic inflammation.
         Steroid injections were quite helpful to decrease the pain and swelling from my knee
         osteoarthritis.
      

      
      Longer-acting NSAIDs, including diclofenac, sulindac, and nabumetone, are more potent
         and require less frequent dosing than ibuprofen and naproxen do. However, these require
         a prescription and will be expensive unless covered by medical insurance plans. There
         is no good evidence that one NSAID is a more effective pain reliever than another.
      

      
      All NSAIDs have similar adverse side effects, the most serious being gastrointestinal
         bleeding and cardiovascular or renal toxicity. Therefore, NSAIDs should be used with
         caution and with frequent monitoring in elderly patients or those with preexisting
         cardiac or renal disease.[2] Celebrex (celecoxib) is a selective cyclo-oxygenase 2 (COX-2) NSAID that has less
         gastrointestinal toxicity than the nonselective NSAIDs. I have taken celecoxib daily
         for a number of years in order to decrease pain from my OA. A number of other COX-2
         inhibitors were available years ago but were taken off the market because of increased
         cardiovascular risk. All NSAIDs have a slight increased risk of cardiovascular complications,
         with naproxen having possibly the least risk.
      

      
      Many drugs developed to treat neurologic or psychiatric conditions have pain-relieving
         properties. Anticonvulsants, initially used for the treatment of seizure disorders,
         have a significant analgesic effect particularly for neuropathic pain, such as diabetic
         neuropathy. Gabapentin and pregabalin exert their analgesic effect by binding to calcium
         channels at the alpha 2-delta subunit, thereby inhibiting the release of certain neurotransmitters.
         They have both been found to relieve pain in fibromyalgia and are the most commonly
         prescribed drugs for patients with neuropathic pain.[3] Lyrica (pregabalin) is one of just three drugs approved for the treatment of fibromyalgia
         by the FDA. Anticonvulsants have also been used to treat headaches, low back pain,
         and chronic bladder and pelvic pain. Their most common adverse side effects include
         sedation, dizziness, swelling, and weight gain. I often prescribe these medications
         to be taken at nighttime, to avoid daytime sedation and improve sleep.
      

      
      A number of antidepressants also have pain-relieving properties. Their analgesic effects
         are independent of their antidepressant effects. Amitriptyline and other so-called
         tricyclic antidepressants have been used for the treatment of neuropathic pain and
         low back pain and have been extensively studied in the treatment of fibromyalgia.
         The average doses used to treat pain have been much lower than the doses used to treat
         depression. In fibromyalgia, Elavil (amitriptyline) has usually been used at very
         low doses, 10 to 30 mg, at bedtime. The first RCT we did in Boston was to compare
         25 mg of amitriptyline, given at bedtime, to anti-inflammatory doses of ibuprofen.[4] The amitriptyline improved pain and overall well-being better than the ibuprofen
         and much better than placebo. Flexeril (cyclobenzaprine), a similar medication, is
         marketed as a muscle relaxant but works like amitriptyline. Common side effects of
         these tricyclic compounds include sedation, dry mouth, and constipation. These side
         effects, as well as mental confusion, are especially prominent in elderly patients.
         If the dose is kept low, such as 10 to 30 mg of Elavil at bedtime, these side effects
         are usually not worrisome.
      

      
      The most commonly prescribed antidepressants are serotonin-reuptake inhibitors (SSRIs),
         such as Prozac (fluoxetine) and Zoloft (sertraline). These medications have minimal
         analgesic effect on their own, but when we combined low doses of fluoxetine in the
         morning with low doses of amitriptyline at bedtime, patients with fibromyalgia had
         significant pain relief.[5] A different class of antidepressants, serotonin norepinephrine reuptake inhibitors
         (SNRIs), do have more potent pain-relieving impact. Two of them, Cymbalta (duloxetine)
         and Savella (milnacipran) have been approved for the treatment of fibromyalgia, and
         Cymbalta is also approved for the treatment of osteoarthritis. These medications have
         also been used in the treatment of neuropathic pain.
      

      
      Tramadol is a pain-reliever classified as a weak opioid, but most of its pain-relieving
         effect is related to serotonin inhibition. It has less addiction potential than strong
         opioids but still is potentially capable of causing drug dependence. It has been used
         alone and in combination with acetaminophen and showed modest pain reduction in fibromyalgia.
         However, the use of tramadol in patients with OA was associated with increased mortality
         compared to those treated only with NSAIDs.[6] 
      

      
      Topical medications have the advantage of less systemic side effects and can be particularly
         helpful when the pain is confined to a single anatomic site. The most common include
         capsaicin and topical lidocaine, which is an anesthetic, like most of the topical
         pain relievers advertised on television. IcyHot, the pain reliever that basketball
         great Shaquille O’Neal promotes, is lidocaine and comes in a patch or spray. Capsaicin
         is derived from chili peppers and works on peripheral nerve endings. It is available
         as a cream and a patch and has shown promise as an injectable drug in OA. Almost every
         pain medication can be compounded into a topical agent; however, the standardization
         of these products is often poor.
      

      
      Topical NSAIDs can be effective in localized joint or muscle pain. Topical diclofenac
         was as effective as oral diclofenac with less adverse side effects in patients with
         pain related to knee OA.[7] Topical gabapentin and high doses of topical capsaicin have been used to treat neuropathic
         pain. Topical agents that have been touted to treat pain with minimal evidence for
         their efficacy include creams containing glucosamine and chondroitin, menthol, herbal
         therapies, and salvia extract.
      

      
      There is a wide array of injectable medications used for the treatment of chronic
         pain. Botulinum toxin (BTX or Botox) interferes with the release of pain neurotransmitters
         and can downregulate peripheral and central pain sensitization. As an injectable drug,
         it reduces neuropathic pain and pain associated with migraine. It has been used for
         the prevention of chronic migraine where it is thought to inhibit the release of calcitonin
         gene-related peptide (CGRP) from peripheral neurons. Botox is also used in cosmetic
         procedures to minimize the appearance and development of new wrinkles.
      

      
      Epidural steroid injections are commonly used for the treatment of back pain, with
         or without concurrent sciatica, and can be quite effective in carefully selected patients.
         The same is true of injections of local anesthetic agents in peripheral nerves or
         around vertebral nerves, termed “facet joint nerve blocks.”
      

      
      Unfortunately, most currently available analgesics are not very effective in relieving
         chronic pain. This has led to the practice of combining different classes of these
         medications. For example, NSAIDs may be used along with an anticonvulsant in the treatment
         of a peripheral neuropathy. In fibromyalgia, rather than pushing a single medication
         to the maximum tolerated dose, I often recommend combining two medications. A common
         regimen might include a serotonin/norepinephrine reuptake inhibitor in the morning
         and an anticonvulsant in the evening. This takes advantage of each drug’s distinctive
         analgesic action and also the fact that their side effect profiles are different.
         Pharmaceutical companies have marketed a number of drugs that combine different analgesic
         effects in a single tablet, such as a drug containing both acetaminophen and ibuprofen.
         However, such combinations eliminate the ability to gauge the potency or toxicity
         of the two distinct chemical compounds.
      

      
      There is a desperate need for new, more effective and better targeted pain relievers.
         Specificity is dependent on a better understanding of disease mechanisms. Migraine
         medications have evolved through researchers’ greater appreciation of the neural mechanisms
         involved in initiating and perpetuating migraine. In the previous chapter, I discussed
         the anti-NGF medications that look very promising for the treatment of OA and low
         back pain. These are novel analgesics, targeting a newly described pain-promoting
         factor. The FDA has been very cautious about its appoval of anti-NGF drugs because
         of concern about rare but very real bone damage. Opioids that target delta and kappa
         receptors rather than mu receptors are also being tested. The hope is that they may
         be safer and less addicting.
      

      
      The effectiveness of any pain reliever may differ depending on the predominant mechanism
         of chronic pain. Anticonvulsants are more effective for neuropathic pain than for
         musculoskeletal pain. However, since central sensitization plays an important role
         in all chronic pain, it often is impossible to classify the dynamics behind any individual’s
         chronic pain. Most often trial and error will be required to find a medication or
         a combination of medications with the best pain relief and the least adverse side
         effects. Pain medications work best when given as part of multidisciplinary management,
         to include exercise and behavioral modification. Relying solely on killing the pain
         resulted too often in killing the patients, and it led to our opioid crisis, to be
         discussed next.
      

      
      Important Points about Pain Medications

      
      
         	
            
            Analgesics, like acetaminophen, are weak pain relievers.

         

         
         	
            Anti-inflammatory medications, including aspirin and NSAIDs, are the most commonly
               prescribed pain medications.
            

         

         
         	
            Topical NSAIDs, anesthetics, and capsaicin have no significant internal absorption
               and may be preferable when the pain is limited to small regions.
            

         

         
         	
            Injections of steroids or anesthetic agents in and around joints, nerves, and soft
               tissue may be helpful in carefully selected patients.
            

         

         
         	
            Pain relievers with different mechanisms of action, when combined, can complement
               each other.
            

         

         
         	
            Certain chronic pain conditions may respond better to certain classes of pain relievers.
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      Chapter 13

      The Opioid Crisis; Cannabis

      
         
         
      

      
      Opioids

      
      Opioids are a group of substances that exert their powerful analgesic effect by binding
         to opioid receptors found in the brain, spinal cord, and gut. Originally derived from
         a resin in the opium poppy, hence the term opioids, they were hailed as the “plant of joy” in the fourth century BCE and used by Hippocrates
         to treat pain.[1] From the fifteenth century to the nineteenth century, a number of opium compounds
         were widely used and available legally and illegally.[2] At the turn of the nineteenth century, morphine was isolated from the opium plant
         and hailed as a wonder drug with no addiction potential. Codeine was then extracted
         from opium, and shortly thereafter scientists began making synthetic opioids, including
         Demerol and heroin.[3] 
      

      
      Our bodies produce endogenous opioids—including endorphins, which are activated in
         the “runner’s high.” Opioids bind to one of three receptors in the brain, mu, kappa,
         or delta, and the potency as well as the toxicity of synthetic opioids is dependent
         on this binding. Opioids’ pain-relieving effect is primarily related to its mu receptor
         binding. This binding also results in opioids’ euphoric effects, although a number
         of brain receptors are involved in their many psychoactive properties. As new opioids
         were manufactured, their potency dramatically increased. Morphine is the standard,
         with a relative potency of 1, whereas the potency of other synthetically manufactured
         opioids like fentanyl is 100 and Carfentanil, a synthetic derivative of fentanyl,
         is 1000.[4] Unfortunately, as the potency has increased, so, too, have each opioid’s addictive
         properties. Fentanyl comes in a patch (Duragesic) as well as in a lollipop or lozenge.
         These formulations were meant for cancer patients with severe pain but have found
         their way to the street drug market. There are now many illicitly manufactured analogues
         of fentanyl, all hundreds of times more potent that heroin.
      

      
      A 2016 Time magazine article, “Heroin Is Being Laced with a Terrifying New Substance,” publicized
         the surge of deaths from Carfentanil usually of drug users who thought they were taking
         heroin.[5] In one week in Hamilton County, Ohio, there were one hundred deaths from Carfentanil
         that was mixed in with heroin unbeknown to the users. Carfentanil is easier to make
         and less expensive to buy than heroin is. It is five thousand times as potent as heroin,
         and just a few granules the size of table salt can be fatal.
      

      
      Opioids are effective pain relievers and the drug of choice for severe, acute pain
         and for cancer patients with significant pain. Their sedative and psychoactive effects
         have made them important as anesthetic agents but also highly addictive, so they usually
         are called narcotics. The term narcotic is derived from words suggesting sleep and numbness. Opioids’ psychoactive effect
         is the mechanism leading to opioid-induced tolerance and dependence as well as to
         addiction. It also drives the reward sensation induced by opioids, an important part
         of the craving for opioids. Tolerance, the body’s normal adaptation to a drug’s influence,
         eventually causes the body to require a higher dose to get the same pain-relieving
         result. Dependence is defined by the occurrence of withdrawal symptoms when the opioid
         is abruptly discontinued or the dose decreased. Neither drug tolerance nor dependence
         necessarily results in addiction.[6] The vast majority of people who take prescription opioids do not become addicted.
         However, if the opioid is continued long-term, increasingly higher doses will be needed
         for the same pain reduction. This can also result in opioid-induced hyperalgesia,
         a form of generalized pain hypersensitivity with similar neurobiological changes as
         noted in conditions such as fibromyalgia.
      

      
      Opioid addiction is a complex state of physical signs and compulsive psychological
         behavior, resulting in personal and societal harm and drug abuse.[7] Addiction is usually associated with illicit drug use as a diversion. There are genetic
         and environmental risk factors for addiction that are similar to those discussed for
         chronic pain. Structural and functional brain alterations, particularly involving
         emotional circuitry, are present in individuals with drug addiction. Opioid tolerance,
         dependence, and addiction are central to the opioid crisis in the United States.
      

      
      Until the 1980s, opioids were prescribed primarily for the treatment of acute pain.
         This changed dramatically when pharmaceutical companies began aggressively promoting
         opioids for the treatment of chronic, noncancer-related pain. Opioid prescriptions
         increased from 71 million per year in 1991 to 290 million in 2016.[8] Opioid analgesics became the most commonly prescribed class of medications in the
         United States, and Americans became the largest per-capita consumer of opioids in
         the world. This led to the addiction of more than 2.5 million Americans, with 70,000
         drug overdose deaths yearly.[9] The majority of these deaths are related to illicit drug use, but a significant proportion
         of drug abusers’ first exposure to opioids was from a physician-prescribed drug. One
         hundred Americans die daily from opioid overdose, and 50 percent of those are linked
         to a prescribed opioid.[10] 
      

      
      A number of pharmaceutical companies contributed to the opioid crisis, but Purdue
         Pharma’s promotion and marketing of OxyContin has been the most blatant. From 1995
         to 2010 Purdue conducted many national, all-expenses-paid pain-management conferences
         for more than five thousand physicians, each trained to join Purdue’s speaker bureau,
         where they were provided with educational materials and slides developed by Purdue.[11] Purdue targeted physicians who were the largest opioid prescribers and paid them
         handsomely to be the company’s spokespersons. Purdue also greatly increased their
         sales representatives and provided all physicians with free seven- to thirty-day prescriptions
         to start their patients on OxyContin. Purdue coached their sales representatives and
         physicians in the outright lie that the risk of addiction from OxyContin was “less
         than one percent.”[12] Sales of OxyContin grew from $48 million in 1996 to 1.1 billion in 2000.[13] 
      

      
      I have seen firsthand how opioid addiction destroys families. Cindy, the daughter
         of one of my patients, had been very popular in high school, an honors student, until
         she began dealing with body image issues and anorexia. After seeing a number of mental
         health professionals, her anorexia got under control, but she began having severe
         back and pelvic pain. She was given a prescription for OxyContin by her family physician.
         Over the next few months, Cindy became dependent on that drug, but her doctor refused
         to continue the prescription. Desperate, she stole one of her mother’s outdated codeine
         bottles until those ran dry. After a few months she was addicted to heroin. Cindy
         has been shooting up heroin for the past three years, either living on the street
         or being secluded at home. During that time Cindy has been in and out of detox at
         least five times. Her mother, a patient I had been treating for rheumatoid arthritis,
         was in tears each time I saw her during the ensuing few years. It became much more
         difficult to control her rheumatoid arthritis. At the mom’s last visit, we were talking
         about our children and she achingly cried out, “I keep telling Cindy how much I love
         her, knowing each day it might be the last thing I say to her.”
      

      
      In addition to their addiction potential, we now know that opioids are no better for
         chronic pain relief than nonopioid analgesics. In the largest systematic analysis
         yet published, opioids were compared to nonopioid pain treatments for more than twenty-six
         thousand patients with a variety of chronic pain conditions.[14] There was similar improvement in pain and functioning when comparing opioids with
         nonopioid analgesics, including NSAIDs and tricyclic antidepressants. These results
         were limited to clinical trials of one to six months. There was even less pain relief
         when opioids were evaluated in trials lasting six months, possibly related to opioid-induced
         hyperalgesia. These studies also excluded patients with current or prior substance
         abuse or an active mental health disorder, situations where chronic opioid use is
         particularly likely to be problematic.
      

      
      Current clinical practice guidelines discourage long-term opioid use for headache,
         low back pain, or fibromyalgia. In fact, in fibromyalgia there is evidence that chronic
         opioid therapy interferes with benefits from multidimensional therapy and increases
         harms, including sexual dysfunction, cardiovascular disease, and suicide.[15] Whenever a trial of an opioid is considered for noncancer chronic pain, the potential
         risks and benefits should be reviewed, and the opioids should be continued only after
         a well-documented benefit has been achieved. Buprenorphine is considered to be less
         habit-forming than other long-acting opioids. It is also one of three drugs, along
         with methadone and naltrexone, that can treat opioid-use disorder. If opioids are
         prescribed, they should be used short-term and with the expectation of transition
         to nonopioid chronic pain management. The opioid crisis in the United States has taught
         us that harms from these drugs outweigh their benefit in the treatment of chronic
         pain conditions, although they continue to be appropriate in the treatment of acute
         pain, cancer-related pain, or intractable pain.
      

      
      Cannabis

      
      Cannabis, popularly known as marijuana, has been used for medicinal reasons for thousands
         of years. It is a plant-derived can­na­bi­noid. Cannabinoids are chemicals present
         in plants but also in humans. Our body’s cannabinoids regulate various organ functions
         and have been implicated in a number of diseases, including migraine and depression.
         Like opioid receptors, there are cannabinoid receptors throughout the body, and, like
         opioids, they are important in pain neuropathways. Cannabis and its various components
         can be derived from plants or made synthetically. Cannabis’s psychoactive effects
         are linked to one cannabinoid, delta-9-tetrahydrocannabinol (THC). Its analgesic effects
         are mainly due to cannabidiol (CBD). CBD is usually extracted from hemp, a cannabis
         plant that also contains tiny amounts of THC. CBD inhibits neurotransmitters and neuropeptides
         involved in pain processing.[16] CBD also has anti-inflammatory effects.
      

      
      There are now hundreds of cannabis products available for recreational or medical
         use. However, there are no consistent formulations nor effective regulation of these
         compounds. Therefore it is very difficult to know the potency or purity of these substances.
         Some of the synthetic cannabinoids have been developed to target disease states, including
         chronic pain. Epidiolex is a CBD extract that has been approved by the FDA for the
         treatment of epilepsy.[17] Nabiximols, a generic name for cannabis extracts, have been approved in the UK to
         treat neuropathic pain and other symptoms associated with multiple sclerosis.[18] Nabilone, one of these cannabis extracts, was found to be helpful for sleep but not
         for pain, in a trial in patients with fibromyalgia and other rheumatic diseases.[19] CBD compounds have also been effective in treating cancer-related pain, most often
         in combination with opioids. The efficacy of these compounds in noncancer-related
         pain is less clear. In a systematic analysis of 16 medical studies with 1,750 patients,
         a number of cannabis-based medications were found to have minimal pain reduction in
         patients with chronic neuropathic pain, and adverse side effects outweighed any benefit.[20] 
      

      
      The approval and marketing of medical and recreational marijuana in many states has
         driven consumer demand but has complicated any meaningful consensus regarding its
         role in chronic pain management. Recently, one of my favorite football players, Rob
         Gronkowski, was touting CBD oil on television and in the press. He claimed it had
         knocked out most of the chronic unrelenting pain from his multiple football injuries.
         This may be true, but he was being paid a tidy sum by the CBD manufacturer. It is
         likely that topical CBD will be less effective for chronic pain than ingested or inhaled
         formulations, but its popularity is soaring.
      

      
      Any beneficial effects from cannabis on chronic pain, poor sleep, and anxiety seem
         more related to CBD than THC. We need more studies of various cannabis products in
         all chronic pain conditions, including migraine and low back pain. On September 24,
         2019, the Arthritis Foundation, on its website, https://www.arthritis.org, issued the first national guideline for CBD guidance, noting, “We are intrigued
         by the potential of CBD to help people find pain relief and are on record urging the
         FDA to expedite the study and regulation of these products. There are no established
         clinical guidelines to inform usage. Experts recommend starting with a low dose, and
         if relief is inadequate, increase in small increments weekly. Buy from a reputable
         company that has each batch tested for purity, potency, and safety by an independent
         laboratory and provides a certificate of analysis.”
      

      
      There is a general consensus that cannabis is less likely to cause drug tolerance,
         dependence, and addiction than opioids are. However, cannabis has psychoactive properties,
         and it is possible that its perceived benefit in pain patients may derive more from
         its high than from its analgesic properties. This is especially concerning in younger
         individuals where marijuana has had an adverse effect on cognitive development and
         has been found to be a predictor of opioid use and abuse.[21] A recent report found that in patients with chronic pain, low daily use of cannabis
         was more effective for pain reduction and safer than high daily use.[22] Initially there was encouraging evidence that the greater accessibility of cannabis
         could help stem the opioid crisis, including a study reporting that states that had
         passed medical marijuana laws saw a 25 percent reduction in deaths from opioids.[23] However, more recent studies came to the opposite conclusion, finding an increase
         in opioid-related deaths in cannabis users.[24] Although cannabis-related products, particularly CBD, seem promising for the treatment
         of chronic pain, much more research is needed to turn hype into hope.
      

      
      Important Points about Opioids and Cannabis for Chronic Pain

      
      
         	
            
            Opioids should not be prescribed for most patients with chronic pain because of the
               risk of addiction and harmful side effects, and the evidence shows that they are no
               more effective than nonopioid analgesics.
            

         

         
         	
            Opioids are appropriate for acute pain and treatment of pain in patients with cancer.
               In other situations, they should only be used along with multidisciplinary management
               and with the expectation of transition to nonopioid analgesics.
            

         

         
         	
            Cannabis products, particularly CBD, have potential as relatively safe and effective
               pain medication, but more long-term studies are needed.
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      Chapter 14

      Exercise

      
         
         
      

      
      I am addicted to exercise. At least there are a lot of worse things to be addicted
         to. During each of my injuries, illnesses, and operations, forced inactivity got me
         down. As quickly as possible, I needed to resume my daily exercise in order to recover
         physically and emotionally. My brain is accustomed to those added endorphins that
         accompany my workouts.
      

      
      There is overwhelming evidence that exercise is beneficial for the treatment of chronic
         pain. The most extensively studied form of exercise is cardiovascular fitness training.
         However, all forms of aerobic and resistance or stretching exercises, as well as tai
         chi and yoga, result in pain reduction. The greater the exercise intensity and duration,
         the more pain relief is achieved.[1] 
      

      
      Exercise activates multiple endogenous systems involved in pain transmission, with
         the resultant release of opioids, serotonin, cannabinoids, noradrenaline, and anti-inflammatory
         cytokines.[2] Following exercise, pain tolerance for pressure or heat increases.[3] In patients with chronic pain, including fibromyalgia, moderate-intensity cycling
         improved pain ratings, and there was improvement in centrally mediated pain control,
         based on functional imaging changes in the insula and in brain connectivity.[4] Aerobic exercise has a strong impact on the brain’s opioid receptors, considered
         to be a dominant mechanism of the “runner’s high.”[5] 
      

      
      Exercise not only decreases pain but also improves cognitive and psychological health.
         Chronic pain interferes with cognitive ability and is a risk factor for dementia.
         In a large population-based study, chronic pain was associated with depression, memory
         decline, and dementia in subjects ages sixty-seven to seventy-eight.[6] Increased aerobic fitness is associated with greater white- and gray-matter brain
         volume and better communication between brain regions important in pain, cognition,
         mood, and sleep.[7] Aerobic exercise increases overall brain volume and can attenuate the normal loss
         of hippocampal brain volume that occurs with aging.[8] One study followed 3,247 adults, ages eighteen to thirty, over twenty-five years.[9] Those who did not engage in regular moderate physical activity had worse executive
         function and lower brain-processing speed in midlife. Physical activity also leads
         to social interactions, which promotes cognitive engagement.
      

      
      Aerobic exercise decreases pain and improves function and quality of life in patients
         with fibromyalgia.[10] In a study from Spain, more than four hundred women with fibromyalgia were closely
         evaluated after they did light or moderate aerobic exercise for thirty minutes a few
         times per week instead of being sedentary.[11] This modest exercise decreased their pain and improved their physical and social
         function. There was also significant improvement in sleep and fatigue. The fibromyalgia
         patients who achieved the highest level of physical fitness had the most improvement
         in pain reduction and quality of life. Aerobic exercise decreased pain and improved
         both physical and psychological function and well-being in patients with chronic low
         back pain as well as in patients with chronic pelvic pain.[12] Although intense exercise may, in some people, precipitate a migraine attack, regular
         exercise decreases the frequency of attacks.[13] 
      

      
      Any form of movement as opposed to being sedentary should be encouraged. You might
         start simply by taking stairs instead of an elevator or walking a few blocks instead
         of driving. Gradually the exercise should be aerobic, defined as any physical exercise
         of low to moderate intensity over a sufficient period of time that utilizes oxygen
         substantially more than at rest. Anaerobic exercise, such as intense strength-training
         and sprinting, increases oxygen debt, particularly involving muscle contractions.
         Therefore, anaerobic exercise is not usually recommended for treating chronic pain.
         Many forms of exercise involve both aerobic and anaerobic metabolism. The initial
         focus for treating chronic pain should be on gradual, incremental aerobic activity.
         The most common aerobic exercises are walking, jogging, cycling, and swimming. Water
         or land aerobic classes, dancing, rowing, and sports such as tennis are popular aerobic
         activities. Resistance training and flexibility exercises have shown efficacy in every
         chronic pain disorder. Resistance training does not mean that you have to lift a lot
         of weights; rather, it can employ many modalities and can be done in the water as
         well as on land.
      

      
      Pilates, originally developed by Joseph Pilates in the 1940s, focuses on the core
         muscles of the abdomen, low back, and hips to increase strength, balance, and coordination.
         They may be done on a mat or with a specialized apparatus known as a reformer. They
         have been particularly effective in the treatment of chronic low back pain.[14] 
      

      
      The specific aerobic exercise should be chosen based on one’s interest, level of fitness,
         and age. It should be started slowly but gradually increased to two or three times
         weekly, and it needs to be continued for at least twelve weeks for any meaningful
         pain improvement. A goal should be thirty to sixty minutes of low- to moderate-intensity
         exercise at 60 to 70 percent of maximum heart rate. Maximum heart rate in beats per
         minute is estimated at 220 beats minus your age. So, if you are forty, your maximum
         heart rate would be 180, and ideally you would keep your heart rate between 100 and
         125 beats per minute for aerobic fitness training. The exercise can be broken up into
         shorter sessions, but at least thirty minutes per session is ideal.
      

      
      Depending on current activity and fitness levels and age, it is often helpful to see
         a physical therapist prior to beginning an exercise program. This is especially important
         in individuals with chronic pain related to an injury or with more localized, chronic
         neck or back pain. A physical therapist is trained to provide you with an exercise
         program tailored to your current physical status and can best advise you on how to
         work with any limitations. Physical therapists use a variety of techniques to increase
         mobility with guided stretching and target areas in need of strengthening.
      

      
      I have often recommended that my patients begin water-based exercises, such as swimming,
         water aerobics, and water-resistance training. Simply walking up and down the lane
         in water can be a good way to start. Personally, I have become very enamored with
         water aerobics, which I do at least twice weekly. Most water aerobics classes integrate
         cardiovascular fitness training with stretching and resistance exercises. Exercising
         in the water tends to be less stressful on our joints and especially suitable for
         overweight or older individuals and people with osteoarthritis. In a long-term, prospective
         study on 2,637 individuals, swimming was found to be protective against knee pain
         and knee OA.[15] 
      

      
      There has been a long-running debate about whether running leads to more knee and
         hip pain and degenerative arthritis. I switched from running to swimming when I was
         fifty for just that reason. Most long-range studies have not found an increase in
         knee or hip OA in runners compared to nonrunners.[16] Self-selected bias may be involved in these studies since people who continue to
         run may have different body types than those who find running more painful, as I did.
         Nevertheless, even in people with some knee pain and early arthritis, running at lower
         intensity, and less often, is recommended.[17] 
      

      
      A sedentary lifestyle predisposes to chronic pain, irrespective of body mass. High
         body mass index (BMI) and obesity are major risk factors for chronic pain. Obese adults
         have twice the rate of chronic pain and more severe pain than normal weight adults.[18] Obesity, defined as a BMI of over 30, was the greatest risk factor for chronic pain
         in a study of 1,500 adults ages sixty-two to eighty-six.[19] Young adults on a weight gain trajectory toward obesity were much more likely to
         develop chronic pain than those with a high-normal or normal expected weight gain.[20] 
      

      
      It makes perfect sense that since obesity increases the load on our bodies, it would
         increase the risk of pain and structural damage in weight-bearing joints, such as
         the knee, hip, or back. The prevalence of low back pain increases as the BMI rises.
         Less than 3 percent of adults with a normal BMI have chronic low back pain compared
         to 12 percent who are obese.[21] Pain doesn’t just increase in weight-bearing joints with obesity, but we know that
         obesity increases pain severity in fibromyalgia, chronic headaches, and irritable
         bowel syndrome.[22] This may relate to the role of obesity in increasing generalized pain sensitivity
         or to other factors such as increased sleep and mood disturbances. Between 25 and
         60 percent of women with fibromyalgia are obese. In a study of 123 obese fibromyalgia
         patients, those who lost at least 10 percent of their body weight showed greater improvement
         in pain and other symptoms.[23] 
      

      
      Aerobic exercise, along with a balanced diet, is the cornerstone for weight reduction.
         However, significant weight loss without caloric restriction is unlikely unless the
         aerobic activity is very intense.[24] Regular and moderate aerobic activity may promote modest weight loss of about 2 kg
         over a few months. A combination of aerobic and resistance exercise with weight loss
         is the best approach to treating anyone with chronic pain, particularly older individuals.[25] 
      

      
      I first met Andrew when he was thirty-eight; he came to see me because of incapacitating
         chronic knee and hip pain. Andrew was morbidly obese and could barely move, even when
         supported by his walker. There was a family history of obesity, and Andrew was fully
         aware of the fact that his weight had destroyed his joints. X-rays revealed far advanced
         OA in both knees and both hips.
      

      
      Andrew had been told that he needed these joints to be replaced, but no orthopedic
         surgeon was willing to do that until he lost a huge amount of weight. He had been
         going to Weight Watchers and following a strict diet but had only lost 30 pounds during
         the previous two years. When I met Andrew, he weighed 360 pounds. There was almost
         no range of motion in either hip, and he could not bend his knees more than thirty
         degrees.
      

      
      Andrew had been to our weight loss clinic and advised to have gastric bypass surgery.
         He had heard a bunch of “horror stories about the bypass” and was afraid of its complications.
         I tried to assuage his fears, but he was not willing to consider the surgery.
      

      
      During the next year Andrew worked diligently on further weight loss and did water
         exercises for two hours every other day. When I saw him a year later, he had lost
         another fifty pounds, but there was no letup in the pain. We discussed his plight
         in great detail. Andrew was caught in a catch-22. He was unable to increase his activity
         levels or exercise because of his arthritis but was told he could not have the joint
         replacement surgery because of the obesity.
      

      
      Some orthopedic specialists are willing to operate even in patients with advanced
         knee or hip OA who have a BMI greater than 40 kg/m2, and these patients’ complication rate of 4 percent is only slightly higher than
         in nonobese patients.[26] However, studies have shown that withholding joint replacements from the morbidly
         obese patient does not incentivize significant weight loss.[27] Among the 20 percent of morbidly obese patients who do undergo total joint replacements,
         the majority have remained morbidly obese.[28] Andrew and I went over the findings from studies demonstrating that morbidly obese
         patients who have bypass or other bariatric surgery have much better long-term results
         from joint replacements.[29] He had a successful gastric bypass and lost another sixty pounds. One year later
         he had both hips replaced and plans to have the knees replaced in the next few years.
      

      
      You should consider exercise as a prescription to treat chronic pain, the prescription
         with the least likelihood of adverse side effects. You would not stop a medicine that
         is working, and the same goes for exercise. Too often my patients begin an exercise
         program in good faith but don’t continue with it. Various forms of exercise complement
         each other. Your exercise routine should include low-impact cardiovascular fitness
         training, stretching, and resistance training. My personal lifelong obsession with
         exercise and physical fitness has evolved and become less driven and healthier. This
         wasn’t purposeful but was the result of my body changing as I aged, had numerous illnesses
         and injuries, and eventually needed a knee replacement and a back fusion. I am content
         with taking a long walk with my dog rather than competing with thirtysomethings in
         a cycling class. Each morning, I do simple yoga poses—really just stretching out on
         a mat. For the past twenty years, most of the aerobic and strengthening exercise that
         I do has been in the water. Each of us should find the exercise routine that works
         best for us, be willing to mix it up and make adjustments to it, and, most importantly,
         stick with it.
      

      
      Important Points about Exercise and Chronic Pain

      
      
         	
            
            Exercise decreases chronic pain and improves sleep, mood, and cognition.

         

         
         	
            Cardiovascular fitness exercise gives the best results, but strength training, flexibility
               exercises, and Pilates have efficacy in certain pain disorders.
            

         

         
         	
            Physical therapists or rehabilitation specialists can help guide your exercise choice,
               particularly when there is localized pain or injury. 
            

         

         
         	
            Obesity is a major risk factor for chronic pain and inactivity and is best treated
               with integrated weight-loss programs and low-impact cardiovascular exercise.
            

         

         
         	
            When embarking on an exercise regimen, start gradually, try different forms of exercise,
               and adjust as needed. 
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      Chapter 15

      Complementary and Alternative Medicine, Including Yoga, Tai Chi, and Acupuncture

      
         
         
         
      

      
      Complementary medicine is usually defined as any health care that is an adjunct to
         traditional therapy. Complementary health care for chronic pain includes mainstream
         techniques such as tai chi, yoga, acupuncture, and massage. There is considerable
         evidence that each of these can be helpful in the treatment of chronic pain. Herbal
         and other dietary products, including nutraceuticals, sometimes are considered complementary
         but are best thought of in the category of alternative medicine. Alternative medicine
         is generally employed as a substitute to traditional health care. Chiropractic care
         is also often classified within complementary medicine but may be more alternative,
         depending on individual practice style.
      

      
      Complementary health care is used by about 40 percent of the US population each year.[1]   Complementary medicine use is twice as high in people with chronic pain than in
         the general population.[2]   The most common forms of complementary or alternative medicine include dietary
         interventions and herbal or natural products.[3]   About fifteen million adults use complementary medicine for the treatment of chronic
         low back pain.[4]   Approximately $8.5 billion out of pocket is spent on complementary medicine yearly
         by Americans to manage back pain and $3.6 billion to manage neck pain.[5]  
      

      
      There are wide variations not just in the United States but throughout the world in
         the training and regulation of complementary medicine practitioners, as well as in
         their procedures and products. In many countries, acupuncture can only be performed
         by physicians. The same holds true for naturopaths. Chiropractors in the United States
         may focus on musculoskeletal pain, but some may claim to treat cancer and systemic
         diseases. As discussed in chapter 11, glucosamine and chondroitin sulfate are prescribed
         medicines in Europe but are over-the-counter supplements in the United States. 
      

      
      The use of tai chi, yoga, and qigong has tripled in the United States during the past
         ten years. Chronic pain has been the most common reason cited by participants for
         beginning these exercise programs.[6] Tai chi, yoga, and qigong all employ gentle, flowing body movement with deep breathing
         and relaxation techniques. They have been shown to improve aerobic fitness, muscle
         conditioning, and flexibility. Their efficacy in chronic pain conditions may derive
         from their tamping down central nervous system irritability, as highlighted in the
         next chapter on mind-body therapy. For example, yoga often lowers blood pressure and
         decreases the heart rate but primarily when the practice has included meditation.[7] 
      

      
      Tai chi, which began as a martial art, is now practiced throughout the world for its
         health benefits. It utilizes specified movements and postures with a focus on breathing,
         calmness, and repetition. Qigong is closely related and considered by some to be a
         form of tai chi dedicated totally to health and meditation.
      

      
      Our research group in Boston did one of the initial controlled trials of tai chi in
         fibromyalgia patients, which was subsequently published in the prestigious New England Journal of Medicine.[8] In that study, sixty-six fibromyalgia patients were treated either with a three-month
         program of supervised tai chi classes or with education and discussion classes. Those
         who practiced tai chi had significantly less pain, better function, and better overall
         well-being. Tai chi was also found to be comparable to aerobic exercise for improving
         the symptoms of fibromyalgia, also effective for treating chronic low back and neck
         pain, and very cost-effective.[9] Brain neuroimaging has revealed that tai chi leads to decreased central sensitization,
         very similar to that observed after aerobic exercise.[10] 
      

      
      Yoga includes a spiritual and a mental, as well as a physical, practice. In the Western
         world we usually consider yoga to be a form of exercise, most often called hatha yoga.
         Yoga uses postures or poses, called asanas, to improve physical fitness and achieve
         relaxation and stress reduction. Different schools and styles of yoga have been used
         in studies on chronic pain, the most frequent an unbranded form of hatha yoga combining
         a series of postures with meditation and deep breathing. Iyengar yoga, which emphasizes
         slow postural alignment, can be particularly well suited for patients in chronic pain
         since it uses props and bolsters to achieve proper positioning without undue strain
         on the body.
      

      
      There is moderate evidence that yoga is helpful in patients with chronic low back
         pain.[11] An eight-week yoga program improved pain, catastrophizing, and function in patients
         with fibromyalgia.[12] Yoga also improved pain and quality of life in women with chronic pelvic pain.[13] Yoga has been shown to increase heat and pressure pain tolerance, demonstrating its
         impact on abnormal pain processing.[14] 
      

      
      Acupuncture has been used to treat fibromyalgia, chronic low back and neck pain, CRPS,
         migraine, and osteoarthritis. In most studies acupuncture has resulted in moderate
         pain reduction and has been better than sham acupuncture, in which the acupuncture
         needles are inserted at nontraditional sites.[15]   Acupuncture has been studied most extensively in chronic low back pain and fibromyalgia.[16]  
      

      
      Traditional acupuncture involves inserting tiny needles into specific locations. Electroacupuncture
         uses electrical current instead of plain needle insertion. The classic Chinese teaching
         is that acupuncture works by redirecting the biologic energy in meridian body channels,
         balancing yin and yang. There is no scientific evidence for the existence of such
         energy channels, and many acupuncturists believe that its analgesic effect relates
         to stimulation of sensory nerve fibers. New research has found that acupuncture’s
         pain reduction is a consequence of central nervous system pain modification. A series
         of neuroimaging studies found that acupuncture increased the functional connectivity
         of nerve transmission within pain-controlling regions in the brain.[17]   
      

      
      Various massage therapies have been evaluated in patients with chronic pain. Swedish
         massage of various lengths of time over eight weeks decreased pain in knee OA, most
         notably in patients who had received the longest duration of massage, which was six
         hundred total minutes.[18]   Massage has been best evaluated in a number of reports in patients with chronic
         back or neck pain.[19]   The results were generally positive, especially when more sessions were used and
         when patients also performed self-massage.
      

      
      Osteopathy originally began as an alternative to traditional medicine and was based
         on manipulating joints and bones to diagnose and treat diseases. Over the past fifty
         years it has evolved to become almost indistinguishable from traditional allopathic
         medicine. Osteopaths, credentialed as DOs rather than MDs, now have similar disease
         approaches and training to that of traditional medicine, including four years of medical
         school followed by residency training. Osteopathic physicians are licensed to perform
         medicine and surgery in every state.
      

      
      In contrast, chiropractors have persisted in their belief that the musculoskeletal
         system is the source of many diseases. Chiropractors have usually based their treatments
         on supposed vertebral joint misalignments, erroneously labeled vertebral subluxations.
         However, vertebrae and bones don’t misalign unless there is major trauma. The training
         and regulation of chiropractors vary considerably. Most Americans use chiropractors
         to treat neck or back pain. Whether spinal manipulation works better than other forms
         of physical therapy remains controversial. There is no evidence that chiropractic
         treatment is beneficial for any systemic disease.
      

      
      Most studies of chiropractic vary considerably in the type of manipulation that was
         done and whether performed by licensed osteopaths, chiropractors, or physical therapists.
         There is some poor-quality evidence that spinal manipulation or other forms of chiropractic
         treatment can help chronic low back or neck pain.[20] One of the physical therapists who has worked with a lot of my patients over the
         years uses spinal manipulation as part of his treatment in some patients. He “cracked
         my back” a few times along with other, more standard physical therapy when my chronic
         back pain acted up. I thought the manipulations helped ease my pain. Maybe it was
         a placebo effect?
      

      
      Various forms of heat and cold may help acute pain, but there is little evidence that
         they help chronic pain. There are some studies that demonstrate benefit from hydrotherapy,
         including in patients with fibromyalgia and chronic low back pain. There is less evidence
         for any pain-relieving effects from cryotherapy. When my chronic pain flares up, I
         always find relief from soaking in a hot tub or getting in a whirlpool. Who cares
         if there is no conclusive evidence? We all know it helps relieve our aches and pains.
      

      
      The most common form of complementary or alternative medicine is the use of dietary
         intervention: herbal products and vitamins. Migraine is the one chronic pain condition
         in which diet and certain additives may precipitate or aggravate pain, as reviewed
         in chapter 6. There have been claims made about gluten-free, aspartame-free, and vegetarian
         diets with regard to chronic pain, but there’s no conclusive evidence that they help
         reduce pain severity.[21] Omega-3 supplements, Chinese herbal medicine, and garlic have been advocated for
         pain reduction, but there are no adequate studies or any evidence that anti-inflammatory
         diets or other similar strategies reduce the burden of chronic pain.[22] 
      

      
      Naturopathic medicine is considered an alternative to traditional medicine, promoting
         self-healing and rejecting traditional medicine. Homeopathic medicine is based on
         the illogic that a substance that causes symptoms of a disease in healthy people will
         cure a disease in sick people, provided that substance is given in precise, very tiny
         amounts. The substance is diluted in water or alcohol until only a trace amount or
         none of it remains. Naturopathy and homeopathy hearken back to snake-oil salespeople,
         with no evidence of effectiveness in any medical condition.
      

      
      There are certifying requirements to become a licensed naturopath or homeopath although
         they vary considerably from state to state. That does not mean that there is any science
         behind these disciplines. Astrologists can also be licensed. Claims made by naturopaths
         and homeopaths can be downright dangerous, like this one from a naturopathic publication:
         “The use of antibiotics should be reserved for those patients who are unresponsive
         to naturopathic modalities.”[23] Fortunately, despite the popularity of complementary medicine, most folks don’t try
         naturopathy or homeopathy. Naturopathy makes up less than 1 percent of visits for
         complementary health care.[24] 
      

      
      Certain vitamins are often used in patients with chronic pain, but there is almost
         no evidence that they are effective. Vitamin D may have a role in chronic pain, although
         studies have been conflicting. Unless you live in a sun-drenched state, it is likely
         that your blood levels of vitamin D will be below what is considered normal. Some
         reports have concluded that low serum levels of vitamin D correlate with chronic pain
         and that vitamin D supplementation mitigates the pain.[25] Other studies have not reached the same conclusion.
      

      
      The term nutraceuticals has been coined to lump together fortified foods, supplements, and specific diets
         or compounds that have a nutritional and pharmaceutical effect. There is no evidence
         for their positive impact in chronic pain or any other medical condition. Stephen
         L. DeFelice, the inventor of that term, stated in 2014, “The quest to demonstrate
         whether chronic administration, long term diet, long term supplementation, can prevent
         serious disease like cancer, heart disease, dementia, arthritis, has come to an end.”[26] Personalized diets for patients with chronic pain conditions have focused on soy,
         curcumin, omega-3 fatty acids, and polyphenols, but there is no good evidence that
         they are useful. Some of these additives and radical diets have been associated with
         life-threatening liver disease.
      

      
      Over my lifetime I have tried a number of complementary medicine approaches for pain.
         I tried to pick those that had some evidence of benefit and that were safe. These
         included tai chi, yoga, and acupuncture. Each of them gave me some pain relief. I
         stuck with yoga because it also helped my balance and was easy to incorporate with
         gentle stretching. I have been taking supplemental vitamin D at the request of my
         primary care doctor for years. I figure, it can’t hurt.
      

      
      Important Points about Complementary Medicine and Chronic Pain

      
      
         	
            
            Yoga, tai chi, and acupuncture can be helpful as adjuncts to traditional medicine
               in the treatment of chronic pain.
            

         

         
         	
            There is less evidence for the effectiveness of massage, manipulation, chiropractic,
               and heat or cold, but many people report benefit, and these techniques generally are
               safe and affordable.
            

         

         
         	
            Vitamins have not been shown to be helpful in chronic pain, except possibly for supplemental
               vitamin D.
            

         

         
         	
            There is no evidence that naturopathy and homeopathy, specific foods, diets, or supplements
               decrease chronic pain.
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      Chapter 16

      Mind-Body Therapy

      
         
         
      

      
      After my brain surgery and seizures, I felt depressed and hopeless. I had always used
         exercise to help boost my mood, but this time I couldn’t force myself to get back
         to my vigorous routine workouts. The antidepressant Zoloft (sertraline) improved my
         energy, but I still felt quite helpless until I began weekly counseling. This was
         not old-fashioned Freudian-style psychotherapy that delves into childhood; rather,
         it focused on my devastating sense of stress.
      

      
      Stress can come from anything that overwhelms our capacity to cope, leading to feeling
         out of control. Physiologically our heart rate increases, breathing becomes shallow,
         and glucose and oxygen metabolism speed up. The blood supply to our cerebral cortex
         slows, resulting in mood, sleep, and cognitive disturbances. My therapist and I discussed
         better ways to cope, and he suggested mindfulness therapy. I was very familiar with
         mind-body techniques, and we had been using a mindfulness-based stress-reduction program
         (MBSR) with great success in our patients with chronic pain and fibromyalgia.
      

      
      Mind-body therapies train people to change maladaptive thoughts, emotions, and behavior,
         to improve coping strategies, and to increase self-awareness and self-assertiveness.
         Common thoughts in patients with chronic pain may include, I am never going to get better, or I can’t bear this much pain. These thoughts can become automatic unless they are recognized and reconceptualized.
         Mindfulness is sometimes defined as the intentional and nonjudgmental awareness of
         the present moment. Mindfulness teaches you to become more aware of your thoughts,
         to pause and to step away from your usual automatic stress response. This is often
         spoken of as a switch from our “doing” mode to a “being” mode. Mind-body techniques
         quiet the mind, tamping down extraneous noise. It reminds me of professional athletes
         describing their peak performance as being “in the zone.” Their mind switches off
         and their actions flow without thought or worry.
      

      
      Meditation is almost always part of mind-body therapy. It may not require the formal
         practice that most of us picture when we think about meditation. You need not sit
         motionless for hours in the lotus position. Meditation is any technique that trains
         one’s awareness in order to clear the mind. There are many simple ways to quiet the
         mind. Many people consider meditation to be simply putting “mind over matter” and
         that willpower is all you need. We now can point to evidence that meditation and other
         mind-body therapies achieve pain reduction on a biologic level and, in that sense,
         work like pain medications.
      

      
      My associates, a psychiatrist and a clinical nurse specialist, had trained in MBSR
         with Dr. Jon Kabat-Zinn at the University of Massachusetts Medical Center. Kabat-Zinn
         had been a molecular biologist but, after spending time in the Far East, became committed
         to the art and science of meditation. At the University of Massachusetts Medical Center,
         he developed a very practical and successful MBSR program and published the results
         of its success in treating hundreds of patients with various illnesses. I read Kabat-Zinn’s
         first book, Full Catastrophe Living, in 1990.[1] Kabat-Zinn’s MBSR seemed very sensible and easy to learn. I purchased the audiotapes
         that accompanied that book and began to practice MBSR on my own rather than attending
         our classes and sitting next to my patients.
      

      
      Every other day I would set aside one hour and listen to the tapes in a quiet, dark
         room at home. I had been to a few meditation classes at fancy spas in the past but
         always found it difficult to not get lost in my thoughts. Kabat-Zinn uses meditation
         techniques of breathing and guided imagery. Focusing on the breath, you sense the
         abdomen and chest wall slowly expand as you inhale and then contract as you exhale.
         While continuing the breathing focus, Kabat-Zinn guides you through a body scan, imaging
         from the toes up to the head. After thirty minutes of meditation, I flipped the tape
         over to listen to and perform the simple yoga postures, primarily stretching slowly
         on a mat, but continuing to incorporate the slow, deep breathing during the stretches.
         Since then, I have spent at least a few minutes almost daily doing some form of this
         MBSR and always find it relaxing, calming, and helping with my chronic aches and pains.
      

      
      In 1993 we published our results using Kabat-Zinn’s MBSR program in seventy-seven
         fibromyalgia patients at our treatment center in Boston.[2] More than 50 percent of our patients showed moderate or marked improvement in pain
         and function after the ten-week program. Subsequently, a number of studies have demonstrated
         that MBSR is effective in the treatment of fibromyalgia.[3] An eight-week MBSR program decreased pain and increased function in patients with
         chronic low back pain and was better than NSAIDs and other analgesics.[4] Based on that study and other similar studies, MBSR is recommended by the American
         College of Physicians as initial therapy for patients with chronic low back pain.
         The decreased pain intensity that patients reported after MBSR was found to correlate
         with changes in brain neural activity, particularly between the insula and anterior
         cingulate cortex.[5] 
      

      
      Cognitive behavioral therapy (CBT) is another mind-body approach used to treat chronic
         pain, mood disturbances, and insomnia. CBT uses more directed, problem-focused training
         than MBSR does. The therapist helps the patient identify maladaptive behavior and
         then practice strategies to correct that behavior. CBT may be group or individual
         and often employs techniques such as distraction, imagery, and biofeedback. CBT should
         be administered by licensed medical professionals, such as mental health therapists,
         psychologists, or psychiatrists. It is usually performed in a limited number of thirty-
         to sixty-minute sessions, with a patient expected to practice the skills learned in
         these sessions and then continue with this practice.
      

      
      CBT has been found to improve pain, sleep, and mood and to reduce levels of catastrophizing
         in patients with chronic pain.[6] A CBT program in fibromyalgia that focused on emotional awareness related to psychosocial
         adversity was particularly effective.[7] CBT was very effective for decreasing the amount of catastrophizing in patients with
         fibromyalgia.[8] A number of research groups have performed brain imaging before and after CBT, demonstrating
         that CBT reverses cortical gray matter atrophy and improves functional connectivity
         in patients with fibromyalgia and other chronic pain conditions.[9] 
      

      
      Both MBSR and CBT have been evaluated in internet-based programs with good results.
         An MBSR program consisting of twelve online presentations and weekly meditation homework
         improved symptoms and quality of life in patients with fibromyalgia.[10] CBT, using the online FibroGuide (https://fibroguide.med.umich.edu), developed by the Chronic Pain and Fatigue Research Center at the University of
         Michigan Medical Center, was effective in fibromyalgia patients. It includes modules
         for understanding fibromyalgia, communicating, being active, achieving better sleep
         and relaxation, setting goals, pacing yourself, thinking differently, and setting
         aside time for yourself. A systematic review of internet-delivered CBT, including
         seven studies in chronic pain and three in fibromyalgia, found good evidence for its
         effectiveness.[11] The authors concluded that internet-based CBT shows promise as an alternative to
         traditional face-to-face therapy.
      

      
      Biofeedback uses various instruments to provide physiologic information on a stimulus
         and trains individuals to manipulate their response. One of the most common instruments
         used to treat chronic pain is an electromyogram (EMG) that measures muscle contraction.
         An electrode is attached to a specific muscle, and the tension of that muscle is recorded
         and visualized on a screen. A patient with chronic neck or back pain is trained to
         relax the offending muscle, receiving positive feedback while observing the fall in
         muscle tension on the screen. Other techniques have used skin temperature change or
         heart rate variability. Biofeedback is often incorporated in MBSR and CBT but has
         also been employed on its own to treat various pain conditions. A systematic review
         found improved pain and reduced muscle tension in patients with chronic low back pain.[12] Most studies in other pain conditions have been positive, but the reports generally
         have not been well controlled. Biofeedback employing placebo analgesic conditioning
         was found to increase pain tolerance in normal individuals.[13] 
      

      
      Hypnosis has also been used to treat various chronic pain conditions, although the
         evidence for its efficacy is very limited. One problem has been the inability to find
         a suitable control intervention to compare with hypnosis. Hypnosis does decrease pain
         perception and increase pain tolerance in a fashion similar to other mind-body therapies.[14] 
      

      
      There are a number of new techniques that rely on mind-body connections to treat chronic
         pain. The most exciting is noninvasive brain stimulation. This works by applying magnetic
         or electrical stimulation, externally through the scalp, that can be precisely directed
         at pain-processing areas in the brain. There are two primary techniques, transcranial
         direct current stimulation (tDCS) or transcranial electrical stimulation. Both have
         been extensively studied in chronic pain, especially in fibromyalgia, as well as in
         mood disturbances.[15] Repetitive tDCS has been shown to produce long-lasting changes in the functional
         connectivity between pain signaling from the insula to the thalamus.[16] 
      

      
      Such procedures at first seem invasive and conjure up the dark days of electroshock
         therapy (ECT) in mental illness. But these new techniques are very safe and seem to
         have no adverse effects on mental function. Currently they are quite costly and usually
         not covered by insurance. Noninvasive brain stimulation is usually performed at major
         academic pain centers. However, a recent report described good results from a home-based
         tDCS program.[17] 
      

      
      Transcutaneous electrical nerve stimulation (TENS) applies electrical current to specific
         body regions, most often the low back. These electrical currents stimulate or block
         nerve impulses. TENS has been primarily used to treat chronic low back and neck pain,
         with some mixed results. It has also been used with significant pain relief in women
         with fibromyalgia, although a higher electrical current over many sessions was needed.
      

      
      Based on my personal experience and observing my patients with chronic pain, I am
         a firm believer in the powerful effects of mind-body therapy. Initially, it was hard
         for me and many of my patients to believe that such treatment could ever be as helpful
         as medication. Mind-body therapy should always be used in conjunction with education,
         exercise, and appropriate medications in the optimal management of chronic pain. Unfortunately,
         such treatment is often not integrated within most medical practices and may not be
         easy to find.
      

      
      Important Points about Mind-Body Therapy for Chronic Pain

      
      
         	
            
            Mind-body therapies, particularly mind-body stress reduction (MBSR) and cognitive
               behavioral therapy (CBT), are effective in chronic pain management.
            

         

         
         	
            Meditation and various techniques such as biofeedback and imagery are often utilized
               in mind-body therapy. 
            

         

         
         	
            Mind-body therapy has biologic effects on pain processing that are similar to the
               effects of exercise and various medications. These techniques also help improve mood
               and sleep disturbances.
            

         

         
         	
            Noninvasive brain magnetic or electrical stimulation has demonstrated efficacy for
               pain reduction but will require more evaluation before it becomes widely available.
            

         

         
         	
            Mind-body therapies are often not incorporated in standard medical practices but are
               becoming more available to learn online.
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      Chapter 17

      Finding the Right 
Health-Care Team
      

      
         
         
      

      
      Effective treatment of chronic pain may not need a whole village but does require
         an integrated health-care team. This team should include a variety of medical disciplines
         and health-care professionals. However, the structure of the American medical system
         makes it difficult to piece together and maintain such an integrated team approach.
         
      

      
      Medical care in the United States is organized along disease-specific lines. This
         works well in cardiology, cancer therapy, orthopedics, and neurology. It does not
         work in chronic pain. Each medical specialty deals with chronic pain from its own
         vantage point. A patient with cancer will receive state-of-the-art pain relief from
         an oncologist. Cardiologists have great expertise in distinguishing chest pain caused
         by heart disease from that caused by musculoskeletal problems. However, millions of
         people suffer from chronic pain that does not fall under any one specialist’s purview.
         No medical discipline has claimed ownership of chronic pain as a disease in its own
         right. 
      

      
      An obvious answer is a pain specialist. Pain medicine is a slowly growing field that
         was initially dominated by anesthesiology but now includes physical medicine and rehabilitation
         and other medical specialties. There are only about five thousand pain specialists
         in the United States. This averages out to one pain specialist for every twenty-nine
         thousand Americans suffering from chronic pain.[1]   In contrast, there are fifty thousand anesthesiologists and thirty-three thousand
         cardiologists in the United States. Pain specialists can see only a small fraction
         of our chronic pain population. Pain medicine is a one-year training program, whereas
         most medical specialties, such as cardiology or rheumatology, are two or three years.
         Initially pain medicine training was primarily taken by anesthesiologists and focused
         on interventions for chronic pain, such as nerve and spinal injections and surgical
         device implantations. These procedures are well reimbursed by medical insurance despite
         limited evidence for their effectiveness. Most pain medicine training has not emphasized
         multidisciplinary chronic pain management, which is poorly reimbursed by medical insurance
         plans. 
      

      
      You and your primary care provider (PCP) make up the nucleus of your health-care team.
         Your PCP is in charge of making a diagnosis and setting up a treatment plan. This
         is often straightforward for, say, pneumonia or a bladder infection but almost always
         complicated with chronic pain. Finding the cause for chronic pain is often difficult,
         and if the initial evaluation does not provide a clear diagnosis, PCPs usually refer
         patients to one or more subspecialists. The patient complaining of chronic, widespread
         pain is appropriately referred to a rheumatologist, the chronic headache patient to
         a neurologist, and the patient with chronic bowel pain and irritability to a gastroenterologist.
         The subspecialist may pinpoint the diagnosis, finding a source of organ dysfunction
         not obvious to the PCP. Early referral to the appropriate subspecialist eliminates
         needless testing and is time-efficient and cost-effective. The longer the diagnosis
         takes, the more illness uncertainty and psychosocial stressors adversely affect both
         patient and physician.
      

      
      When the specialists do diagnose a specific disease, they will usually take charge.
         The rheumatologist will take responsibility for treating the pain associated with
         rheumatoid arthritis. If the rheumatologist decides that the patient does not have
         rheumatoid arthritis but is suffering from fibromyalgia, the patient is typically
         sent back to the PCP. If the gastroenterologist excludes the possibility of ulcerative
         colitis and diagnoses irritable bowel syndrome, the patient is referred back to the
         PCP. Subspecialists will seldom provide long-term care for patients suffering from
         common, overlapping chronic pain conditions. There are some fibromyalgia clinics,
         headache clinics, or pelvic pain clinics at academic medical centers, but they are
         few and far between.
      

      
      So chronic pain treatment falls back on the PCP. However, PCPs have neither the time
         nor the expertise to manage chronic pain. PCPs are overworked and underpaid. There
         is no time set aside or adequate reimbursement for patient education. With greater
         attention to electronic medical records and documentation, PCPs often have little
         face-to-face time with their patients. Most PCPs know that a team approach to chronic
         pain is ideal but have no way to know which nearby physical therapists, mental health
         professionals, or complementary health-care practitioners have special interest and
         skills in treating chronic pain.
      

      
      An integrated, individualized, multidisciplinary chronic pain management program is
         the optimal approach for the diagnosis and treatment of chronic pain conditions. Such
         a multidisciplinary team often includes a pain or rehabilitation specialist, a physical
         therapist, a social worker, an occupational therapist, a psychologist, and a nurse.
         The team gets together to arrive at a diagnosis and plan each patient’s management.
         Appointments may involve group education and discussion with providers and patients.
         In new treatment models, a nurse clinician or a pharmacist may take the lead in most
         appointments and treatment sessions.
      

      
      At our fibromyalgia center in Boston, I would evaluate every new patient along with
         our psychologist and rehabilitation specialist. At that initial assessment, we would
         conclude the appointment with a one-hour group education session, leaving enough time
         to answer questions from patients and family members. A similar center in Boston for
         treating chronic bladder and pelvic pain has included urologists, gynecologists, pelvic
         floor physical therapists, and pain psychologists. If such multidisciplinary care
         can be integrated in large primary or subspecialty practices, it can be cost-effective.
         This has been the model for diabetes care in the United States during the past decade.
      

      
      In most parts of the country, multidisciplinary chronic pain management groups are
         not available. In that case, you and your primary health-care provider will need to
         cobble together a health-care team. Together you may need to shop around for a pain
         or rehabilitation specialist, a physical therapist, a social worker, an occupational
         therapist, and a psychologist. You need to ask about their level of interest or expertise
         in your specific chronic pain problem.
      

      
      An adequate understanding of your illness is essential to your treatment and critical
         for a good outcome. As we have discussed, chronic pain is a controversial topic with
         few absolutes and much conjecture. Some health-care providers, including both PCPs
         and specialists, are concerned that chronic pain patients are often malingering in
         an attempt to get disability or financial compensation. Others worry about drug-seeking
         behavior. For some physicians, chronic pain is a sign of weakness. This is especially
         true in conditions like fibromyalgia or chronic headaches, where patients look well.
         Then the severity of their pain is discounted. 
      

      
      Both you and your PCP need to embed the chronic pain diagnosis and management in a
         biopsychological illness model. Patients with chronic pain that has no structural
         basis may sense that they are being told, “It is all in your head.” They will not
         feel as if their condition is being taken seriously. More than two-thirds of chronic
         pain patients express anger toward their health-care providers regarding the confusion
         in diagnosis and frustrations of trial and error in finding the best treatment or
         combination of treatments.[2] When patients sense that they are being told their chronic pain has a psychological
         basis, they tend to sense blame for any failure to recover. This promotes patient
         embitterment directed at health-care professionals. Women with chronic pain express
         particular concern about their medical encounters. They describe often feeling rejected
         and ignored, and seen as whiners or constant complainers. They are most likely to
         feel as if they are to be blamed for their condition when the chronic pain is linked
         to any psychological factor.
      

      
      Counseling with a mental health professional was important in my recovery. Not every
         chronic pain patient needs to consult with a mental health professional. All chronic
         pain patients do need to discuss their mood, sleep, and coping mechanisms with their
         PCP. Those patients with ongoing depression and anxiety should be evaluated and, when
         appropriate, treated by a mental health professional. The bidirectional interaction
         of pain and depression warrants that mental health professionals take a significant
         role in managing chronic pain. However, psychiatrists, psychologists, and therapists
         often have low confidence and little interest in chronic pain evaluation and management.
         Making matters more difficult, PCPs seldom can rely on mental health professionals
         to help them make decisions about a patient’s pain or sleep; instead, the mental health
         professionals will confine their role to treatment of depression or anxiety. 
      

      
      Your family, especially your partner, should be involved in every aspect of your chronic
         care management. Although it is well known that a supportive family improves health-care
         outcomes, only 20 percent of adults are accompanied by family members at their chronic
         care medical appointments.[3]  Partners who believe that their loved one’s pain is a result of an understandable,
         organic cause have greater empathy for the patient's difficulty.[4] You and your family all need to buy into the biopsychological illness model.
      

      
      You need a PCP who is nonjudgmental and listens well. Don’t be afraid to switch physicians
         if you are not satisfied with the level of attention you are receiving. Physician
         empathy has been linked to patient satisfaction in a variety of chronic pain disorders.[5]   Empathy means understanding and placing value on the experiences of another individual.
         Empathic health care includes a sense of trust, mutual respect, full disclosure, and
         shared treatment goals. Empathy produces a biologic effect on pain processing, including
         regulation of the autonomic nervous system and enhanced pain tolerance.[6]   Chronic pain patients endorse perceived physician warmth and competence as important
         components of an empathic relationship.[7]  
      

      
      PCP office visits average fifteen minutes. It is impossible to discuss the many variables
         and nuances involved in chronic pain care during these brief visits. It makes sense
         for you and your physician to single out one symptom or situation at a time and focus
         on that. For example, you may spend one appointment on sleep, another on your concern
         about the work environment, and yet another on ways to increase your exercise tolerance.
         Come prepared with a list of your questions and what you have read or heard from others.
         Frequent visits with your health-care provider foster trust. In patients with chronic
         pain, increased outpatient health-care engagement decreases the risk of depression
         and suicide risk. Consistent and frequent longitudinal patient follow-up is critical
         to the management of chronic pain. 
      

      
      Patients and their health-care professionals need to share in decision-making. Since
         therapy of chronic pain is largely by trial and error, provider and patient dialogue
         and flexibility should prevail. Didactic dogma is not productive. Individualized,
         interdisciplinary care with a biopsychological focus provides the best outcome in
         chronic pain management but remains out of reach for most Americans in our current
         health-care system. We need to develop new strategies for interdisciplinary treatment
         centers, improve self-management of chronic pain, and enable seamless primary care/specialty
         care collaboration.
      

      
      Important Points about Finding the Right Health-Care Team

      
      
         	
            
            Chronic pain care is centered around you and your primary health-care provider (PCP).

         

         
         	
            Subspecialists confirm the diagnosis and assume primary responsibility of chronic
               pain when it is caused by organic disease. Otherwise, your PCP will usually be in
               charge.
            

         

         
         	
            Chronic pain management should be interdisciplinary, involving physical therapists
               or rehabilitation specialists, mental health professionals, and pain specialists.
            

         

         
         	
            There are not enough pain specialists in the United States, and their focus is often
               on procedures.
            

         

         
         	
            Empathy and trust are important in the long-term doctor-patient relationship.

         

         
         	
            Involve your family in pain education and management.

         

         
         	
            Frequent health-care visits with open discussion are necessary for optimal chronic
               pain management.
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      Chapter 18

      Your Personal Guide to Managing Chronic Pain

      
         
         
      

      
      Getting a Diagnosis

      
      There are two distinct issues in the diagnosis of patients with chronic pain. The
         most obvious is to get an accurate diagnosis. The other is to understand what the
         diagnosis entails. A few years ago, on the same afternoon, I saw two patients who
         exemplify these two matters. Both patients, two women around the same age, were referred
         to me to confirm a presumptive diagnosis of fibromyalgia.
      

      
      Kate was sixty and had been complaining of stiffness and soreness in her neck, shoulders,
         upper arms, low back, and thighs for three months. She could barely get out of bed
         in the morning, and her sleep was interrupted all night by her discomfort. Otherwise
         she was in good health. The only medication she was taking was one of the statins,
         Lipitor, for slightly elevated cholesterol, and she had been on that with no adverse
         side effects for three years. Her PCP, an excellent clinician, told me that he had
         found no abnormalities on her examination or laboratory testing. This included the
         acute phase reactants, an ESR and CRP, and the muscle enzyme, CPK.
      

      
      There were a few clues that fibromyalgia might not have been the correct diagnosis.
         It is unusual for fibromyalgia to begin at age sixty, and Kate’s symptoms began more
         abruptly than most patients with fibromyalgia. She was complaining more of severe
         muscle stiffness than widespread pain. I agreed with the PCP that she had no joint
         swelling, no muscle weakness, and no neurologic abnormalities. On examination, Kate
         did not have the diffuse muscle tenderness that is characteristic of fibromyalgia.
         The PCP had ordered the same laboratory tests that I would have. The normal ESR and
         CRP helped to exclude any inflammatory, systemic disease, and the normal CPK reassured
         us that she had not developed a muscle disease from taking Lipitor, an uncommon but
         well-recognized side effect from all statins. I repeated the tests and found that
         the ESR had gone up, although it was minimally above the normal value. All her other
         laboratory tests were again normal.
      

      
      I suspected that Kate might have polymyalgia rheumatica, one of the few causes of
         these musculoskeletal symptoms that often present with a normal physical examination.
         Most often the inflammatory blood test markers, ESR and CRP, are very elevated, so
         that was confusing. However, about 20 percent of patients with polymyalgia rheumatica
         have normal inflammatory markers on initial laboratory testing. Since those repeat
         markers had gone up, I decided that polymyalgia rheumatica was the likeliest diagnosis
         and began Kate on a trial of low-dose prednisone. This usually results in marked resolution
         of the pain and stiffness within days—exactly what Kate noted. I gradually tapered
         down and discontinued the prednisone over the next 6 months, with no recurrence of
         her symptoms.
      

      
      Most primary care physicians do an excellent initial evaluation when facing a patient
         with chronic pain. They are attuned to symptoms and signs that signal a potentially
         dangerous disease, so-called red flags. When confusion arises, specialty referral
         will almost always resolve the diagnostic dilemma, as happened with Kate. Chronic
         knee pain from osteoarthritis or back pain from spinal stenosis is seldom misdiagnosed.
         Whether surgery is the answer can be more complicated and requires the specialist’s
         opinion.
      

      
      Diagnostic confusion arises when a particular patient’s symptoms don’t fit the usual
         pattern. For example, fibromyalgia pain sometimes begins focally, such as in the neck
         or low back, rather than as characteristic generalized body pain. Some of my chronic
         pain patients were so concerned with their cognitive symptoms that they kept consulting
         with neurologists and psychologists. Pain took a back seat to repeated testing for
         early dementia.
      

      
      The more timely the diagnosis, the better the outcome. Most chronic pain patients
         go much too long before an accurate diagnosis is made. Fibromyalgia patients average
         three years before receiving their diagnosis. This increases our worry and doctor-shopping
         and wreaks havoc with our psyche, augmenting catastrophizing and other maladaptive
         pain behaviors.
      

      
       

      
      * * *

      
       

      
      Marion was fifty-seven and had been suffering from widespread pain and exhaustion
         since she had had a flulike illness when she was forty-six. She told me, “I never
         got my energy back, and the aching all over my body just got worse. I was always in
         pain and began taking a lot of ibuprofen, but it didn’t help much.” Marion’s PCP had
         sent her to an orthopedist, a neurologist, and a rheumatologist, but laboratory testing
         and X-rays were unrevealing, and no diagnosis was made.
      

      
      Living in the Northeast, Marion was concerned that she might have Lyme disease and
         went to a Lyme clinic specialist in Connecticut. Despite never having had the characteristic
         Lyme rash or positive blood tests for Lyme disease, Marion was told that she had chronic
         Lyme disease and was treated with daily intravenous antibiotics. Her medical insurance
         company refused to pay for these treatments, but she continued them for three months
         without feeling better.
      

      
      Over the next few years, Marion feverishly sought a cause for her pain and exhaustion.
         She saw at least ten different specialists. One, a self-styled environmental allergist,
         told Marion that he suspected toxins in her home were making her sick, hearkening
         to the so-called sick-building syndrome. All the rugs and carpets were torn out and
         the ventilation system upgraded, to no effect. Eventually she and her family moved
         to a new house, but her pain persisted.
      

      
      Marion’s history and physical examination confirmed my suspicion of fibromyalgia.
         She had been diagnosed with that in the past but did not accept it as a “real disease.”
         Marion believed that if she kept searching, the cause of her symptoms would be found.
         Eventually she would find answers from a brilliant doctor detective, popularized on
         television by House, which ran on TV from 2004 to 2014. This led to constant doctor-shopping and fragmented
         care.
      

      
      I explained to Marion that chronic pain and exhaustion may not conform to simple causal
         theories of illness. Your primary health-care team and specialist are fully capable
         of ruling out the diseases that can cause chronic pain. Once those diagnoses are excluded,
         the chronic pain will fall into one of the overlapping categories personified by fibromyalgia.
         Marion wanted desperately to find a cause. She fell prey to unscrupulous health-care
         providers who claim that an infection or allergen cause chronic pain but have no scientific
         proof to back up those assumptions. It was difficult to convince Marion that her symptoms
         could be managed without knowing their exact cause and without a disease label.
      

      
      We discussed the fact that more than 70 percent of chronic pain conditions have no
         clear physical cause and may best be thought about as illnesses rather than diseases.
         We label these conditions, based on the primary symptoms, as fibromyalgia, migraine,
         irritable bowel syndrome, chronic pelvic or bladder pain, and chronic jaw and facial
         pain. The many alternative explanations and diagnoses she had been given, such as
         multiple chemical sensitivity syndrome, sick-building syndrome, chronic Epstein-Barr
         syndrome, and interstitial cystitis, were pseudoscientific labels to satisfy the unrealistic
         need for medical clarity. The renowned physician and author Lewis Thomas wrote, “The
         only solid piece of scientific truth about which I feel totally confident is that
         we are totally ignorant about nature. We do not know how humans work or how they fit
         in to the enormous, imponderable system of life in which we are embedded as working
         parts . . . our preoccupation with personal health may be a symptom of copping out,
         an excuse for running upstairs to recline on a couch, sniffing air for contaminants,
         spraying the room with deodorants.”[1] Accepting the diagnostic uncertainty of chronic pain is essential to a good outcome.
      

      
      Understanding the Mind-Body Connection: Peripheral and Central Pain

      
      When I first met Robert, he could barely get himself out of the waiting-room chair.
         He hobbled into my office, using a cane for support. He was a divorced forty-five-year-old
         man who looked somewhat disheveled and was in obvious pain. Robert had worked in a
         number of jobs, mainly in manual labor, until at age thirty-seven his back “went out”
         after lifting some heavy boxes. He was referred to a doctor from his company and was
         treated with two weeks of bed rest and oxycodone. The pain continued, and he saw a
         chiropractor recommended by some friends. Robert told me, “[After the chiropractor]
         cracked my back, I couldn’t even bend over to tie my shoes. The pain was excruciating,
         and I essentially became an invalid.”
      

      
      An orthopedist examined Robert, and an MRI revealed disk degeneration. The orthopedist
         recommended a course of physical therapy, increased the dose of oxycodone, and added
         pregabalin to be taken at bedtime. Over the next six months there was no improvement,
         the pain was continuous, and Robert filed for disability insurance. During the next
         few years Robert battled with the insurance company and finally received workers’
         compensation, but it was so meager that he had to borrow money from his parents.
      

      
      He consulted with another back surgeon, who suggested that Robert undergo surgery
         to remove the degenerative disk. Robert decided to try physical therapy one more time,
         but after a few sessions without any pain relief, he had the back surgery. Unfortunately,
         things went from bad to worse.
      

      
      At his initial visit Robert described the back pain as “ten out of ten.” During the
         prior few years, he had also had constant pain in his neck and upper back. The back
         pain also had spread to his legs, but he did not describe the neurologic symptoms
         characteristic of sciatica, and there were no motor or sensory abnormalities.
      

      
      Robert described his daily routine as a bed-to-chair existence. Most days he tried
         to take a walk, but for the past year he had needed a cane, even when walking a few
         blocks. He admitted to being discouraged, depressed, and angry, both at his doctors
         and his former employer, telling me, “No one believes how much pain I have. You have
         no idea what I am going through.”
      

      
      Robert’s struggle with chronic back pain is representative of an all-too-familiar
         story. He held fast to the notion that the back pain was caused by physical damage
         to his lower back. Injuries should heal, so why hadn’t his?
      

      
      Robert’s treatment followed the outdated causal theories of chronic pain. If this
         was an injury, it was logical to stay in bed for a few weeks. We now know that bed
         rest makes everything worse and appropriate movement, stretching, and strengthening
         are necessary for recovery. Manipulation made sense, since he was told his lower back
         was out of alignment. There is seldom any misalignment in patients with lower back
         pain unless severe spinal curvature or scoliosis is present. Finally, surgery gave
         Robert the chance to remove the source of his pain. He would get rid of the degenerated
         disk and then finally get rid of the pain. No one cautioned Robert that by age forty
         almost everybody has disk degeneration and there is no link between chronic low back
         pain with disk degeneration. Fortunately, disk removal for chronic low back pain is
         no longer routinely offered to patients with chronic low back pain, but not long ago,
         when Robert consulted with a back surgeon, it was still commonplace.
      

      
      I reinforced the biopsychological model of chronic pain and the research demonstrating
         that a well-defined, physical cause of chronic low back is found in less than 10 percent
         of cases.[2] Robert’s widespread pain, now involving his neck, shoulders, upper back, and legs,
         was consistent with fibromyalgia, and I explained that persistent focal pain will
         often morph into a more generalized pain. We went over the science behind the key
         role of central nervous system hypersensitivity.
      

      
      Robert had been taking opioids daily for eight years. Each time he attempted to decrease
         the dose, his pain increased. He told me, “Some of my doctors think I’m a junkie and
         refuse to treat me. They are the ones that got me into this mess, and now they want
         to get rid of me.” Chronic low back pain is the most common medical diagnosis listed
         for prescribing opioids in the United States, despite the lack of evidence for their
         efficacy. Robert and I spent the first few sessions discussing this, since he was
         most concerned that I would be another in the long line of physicians accusing him
         of seeking drugs. There is a stigma associated with opioid use, suggesting weak character.
      

      
      I told Robert he undoubtedly was opioid-dependent but that that was a normal physiologic
         response to long-term opioid use. He was not a drug addict. He agreed to consult with
         our pain specialist, who first switched Robert to a buprenorphine/naloxone combination.
         The pain specialist then very slowly began to wean him off opioids and to substitute
         with a combination of other medications. This needed to be done carefully, because
         abrupt tapering of opioids would lead to greater pain and promote mistrust in the
         doctor-patient relationship.
      

      
      Robert was most cynical about joining our mind-body/stress reduction program, and
         I was equally skeptical that he would benefit from it. His background and beliefs
         did not seem to be conducive to such an approach to chronic pain. Already angry about
         losing his job, going through litigation, lacking much family support, he seemed to
         me an unlikely candidate for self-reflection. Since he was a heavy smoker and had
         taken opioids for years, also risk factors for poor outcome in patients with chronic
         pain, I doubted that Robert would be willing to make major lifestyle changes. How
         wrong I was.
      

      
      Within a few sessions, he became an active contributor in our MBSR program. Robert
         told me, “It was helpful to hear that others had gone through the same problems. We
         could share our frustration without feeling like we were failures.” He even stuck
         with breathing exercises and body scan techniques, noting how they helped him relax
         and drew attention away from his pain.
      

      
      Robert has worked diligently with one of our physical therapists. Initially this consisted
         of massage and deep-tissue work, with short periods of time on a stationary bike.
         Gradually he began taking longer walks without needing a cane. With encouragement
         from the physical therapist, he joined a tai chi class and became a regular member.
         He was proud of what he could do with these added movements and postures and felt
         more empowered.
      

      
      After watching Robert’s progress over the past five years, I am encouraged that even
         in situations that look hopeless to both patient and physician, chronic pain can be
         managed, if not cured. Robert still has a lot of back pain, although the more generalized
         pain has abated. He consulted with a new back surgeon, and a recent lumbar MRI revealed
         further disc degeneration and moderate spinal stenosis. Robert asked me what I thought
         about the surgeon’s recommendation that he have a lumbar fusion. Over the course of
         our five years together, I had discussed my own back pain and Robert knew that I had
         had good results from spinal stenosis surgery. If he had asked me this same question
         seven years earlier, I would have dissuaded him from undergoing the disk surgery.
         Even then, disk removal to cure chronic low back pain was overhyped and underresearched.
         At that time, Robert also had all the signs and symptoms of severe fibromyalgia, in
         addition to his chronic low back pain.
      

      
      My colleague Dr. Dan Clauw and his collaborators at the University of Michigan have
         reported that the severity of fibromyalgia symptoms correlates well with outcomes
         after major surgery.[3] Those patients with more pain, exhaustion, and mood and sleep disturbances, even
         if they had never been diagnosed with fibromyalgia, had poorer results from surgery
         and required more postoperative opioids. Robert currently was free of widespread pain,
         and his sleep and mood had dramatically improved. Still, the decision about undergoing
         further surgery was not easy.
      

      
      Even with the recognition that central sensitization is a driving force behind chronic
         pain, peripheral pain generators can’t be ignored. Low back pain often improves with
         heat, massage, manipulation, injections, and acupuncture. How you lift, sit, and work,
         so-called ergonomics, are important in chronic back and neck pain.
      

      
      In patients with severe knee or hip osteoarthritis, successful joint replacement surgery
         not only eliminates the knee or hip pain but also improves concurrent widespread pain.
         After contemplating this information, Robert decided to have the spinal stenosis surgery.
         At his last visit Robert told me that his back pain was much improved and that he
         was attending night classes and hoped to learn a new trade and go back to work.
      

      
       

      
      * * *

      
       

      
      I first met Sarah when she was fifty. She had a history of chronic headaches since
         childhood. They were typical of tension headaches, although once a year she would
         have a severe attack of migraine. At age forty she began experiencing back and neck
         pain. Over the next few years, the pain became more generalized, and she also began
         having pelvic pain. Sarah’s sleep was constantly interrupted by pain or the urge to
         void. She then began having difficulty falling asleep and was constantly exhausted.
      

      
      Sarah had been diagnosed with postpartum depression after the birth of her second
         daughter fifteen years ago. She was treated with an antidepressant and counseling
         for about one year with no subsequent depression. She described herself as a worrier
         but had no symptoms to suggest major anxiety. Since her pain began, she had become
         increasingly concerned that she was no longer functioning adequately as a mother and
         a wife. As an example, she tearfully mentioned that she had lost all interest in sexual
         relations with her husband. Sarah said, “I can’t focus on anything except the pain.”
      

      
      Sarah’s husband accompanied her to the initial appointment and has been with her at
         each subsequent office visit. I have found him to be very supportive and never judgmental.
         I explained to them that I was quite convinced that Sarah had fibromyalgia and told
         them what that entailed. They had read about fibromyalgia, and Sarah expressed two
         major concerns: “Was it all in my head?” and “Was there any effective treatment?”
      

      
      We tackled the first question by reviewing the biopsychological model that is the
         framework for every chronic pain disorder. I discussed the evidence that chronic pain
         alters brain signaling, resulting in central nervous system hypersensitivity—like
         the amplifier on a sound machine being constantly cranked up. Thoughts and emotions
         theoretically can increase or decrease this pain hypersensitivity. With this background,
         we delved into Sarah’s prior psychosocial history.
      

      
      After meeting with Sarah a few times, I felt confident that she was not experiencing
         major depression and did not need a formal psychiatric diagnostic interview. She was
         experiencing anxiety about her persistent pain and inability to get a good night’s
         sleep. We discussed the negative impact of her illness ruminations and ways to counter
         that. She began attending our Mind-Body Stress Reduction program. After a few months,
         Sarah told me that she was able to let go of negative emotions and felt in much better
         control of the pain.
      

      
      Exercise, Sleep

      
      Sarah had always been very active and was exercising regularly until her neck and
         back pain became so prominent ten years earlier. Since then, Sarah had been quite
         sedentary, other than doing household chores and driving her girls to their activities.
         She gained forty pounds over the past few years.
      

      
      As her sleep became more erratic, Sarah began lying down and attempting to nap during
         the day. With her weight gain, I was concerned that Sarah might have developed sleep
         apnea, and her husband reported that she did snore. I sent her to a sleep specialist,
         who found no evidence for sleep apnea. Then I began Sarah on a small amount of Elavil
         (amitriptyline) at bedtime, and her sleep quickly improved. After a few visits, she
         was still complaining of exhaustion, so I added a small amount of Zoloft (sertraline)
         to be taken in the morning. With those two medications, Sarah’s energy perked up and
         she felt able to begin some walking.
      

      
      We discussed the short-term goal of being less sedentary and the long-range goals
         of weight reduction and a general physical fitness program. Sarah began to go out
         for daily walks, and within a few months, she and her husband joined a health club.
         They started with water exercise classes and gradually added some resistance exercise
         training. I reviewed the lack of evidence that specific foods or radical diets caused
         chronic pain. I encouraged her to follow a healthy diet but to stop looking for answers
         to her pain in what she was eating. Over the next year Sarah lost most of the forty
         pounds that she had gained and was exercising regularly at least four times weekly.
      

      
      We treated the tension headaches with massage and myofascial tissue work. Our rehabilitation
         specialist began Sarah on a series of acupuncture treatments, both designed to help
         her headaches and lessen the pelvic and bladder pain. She also began pelvic strengthening,
         called Kegel exercises, and over the next year began doing yoga classes. For the past
         ten years, Sarah had been fearful that excess movement or exercise would aggravate
         her pain. When that fear of movement dissipated, her pain lessened, and her functioning
         greatly improved.
      

      
      Sarah followed sleep hygiene recommendations that included going to bed at the same
         time each night and confining her naps to a brief power nap in the early afternoon.
         When we have insomnia, we typically try to catch up on our sleep deprivation by going
         to bed much earlier. That doesn’t work, and it contributes to sleep anxiety. Sarah
         was staying awake for hours, worrying that she would not be able to function without
         adequate sleep. The MBSR program taught her ways to deal with this sleep anxiety,
         and she began using imagery or other body scans to help her fall asleep. Modifiable
         lifestyle factors determine the adequacy of our sleep. Sleep disturbances are a major
         contributor to chronic pain. The weight loss and exercise were major contributors
         to her improved sleep.
      

      
      The Doctor-Patient Relationship

      
      Marion had been unhappy with the many physicians she had seen as she sought answers
         for her chronic pain. Her story indicated that the breakdown in her past doctor-patient
         relationships fell both on her shoulders and those of her physicians. As we have discussed,
         most clinicians consider patients with chronic pain to be the most difficult to manage.[4] Chronic pain care is described by physicians as frustrating, time-consuming, complicated,
         and likely to fail.[5] 
      

      
      Some of Marion’s physicians probably thought that her multiple pain complaints were
         exaggerated or even hypochondriacal. Some physicians likely thought the same thing
         about Robert, who was accused of being a “drug seeker.” Physicians uniformly rate
         chronic pain patients’ pain levels as less severe than do the patients themselves.
      

      
      When chronic pain patients are like Marion and disagree with their physicians about
         the cause of their pain, they are dissatisfied with their care.
      

      
      You need to feel that your physicians are concerned about you and your level of pain,
         that they listen nonjudgmentally. When chronic pain patients sense that their pain
         is not taken seriously, they report low levels of confidence in diagnostic and treatment
         plans, and feelings of alienation.[6] Frequent contact with health-care providers is vital to optimal management of chronic
         pain. And optimal management can be most accessible with a team approach to your care,
         where your primary physician shares responsibility with various other health-care
         providers.
      

      
      You also need to take charge of your care. This requires active participation. At
         first glance, Marion seemed to be very active, seeking multiple consultations from
         all sorts of specialists. In fact, she was passive-aggressive, insisting on an answer
         without a willingness to change her health-care attitudes and lifestyle.
      

      
      Most physicians have moved away from a “doctor knows best” attitude to a collaborative
         care model. That is crucial in chronic pain management. A number of studies have demonstrated
         that more active patient self-management is helpful in chronic pain and can be taught.[7] Sarah and Robert have both taken an active role in managing their chronic pain. Self-management
         in patients with chronic pain must include patient education about physical activity,
         exercise, pacing, sleep, and the role of stress and mood.
      

      
      Treatment and Outcome

      
      The cornerstone of chronic pain management is patient and family education. Before
         embarking on a specific therapy, you must understand chronic pain as a disease, played
         out within a biopsychological illness framework. You and your primary physician should
         focus on risk factors for chronic pain that can be modified, such as lack of exercise,
         obesity, cigarette smoking, opioid misuse, stress, and excess illness worry. Robert
         and Sarah bought into this illness model.
      

      
      Robert was taken aback when I suggested that medication often takes a back seat to
         nonpharmacologic management of chronic pain. We all are accustomed to thinking that
         pills are the best treatment for any illness. That is certainly true for an infection.
         In the treatment of chronic pain, medications are best utilized in combination with
         many other treatment modalities. Robert and Sarah were open to trying things like
         yoga, tai chi, meditation, and acupuncture.
      

      
      Both were able to access an integrated, multidisciplinary pain management program.
         They both have worked diligently with a team of health-care providers, including some
         who are experts in activity and exercise and others who are experts in how to better
         cope with chronic illness and stress. Such programs are usually not part of primary
         care practice. Hopefully, you and your PCP can locate such an integrated program or
         find various providers to form your own. You should make use of educational and treatment
         tools available on the internet. As discussed in chapter 3, this may include online
         information, telemedicine, and patient support groups. For example, a telephone-delivered
         collaborative care management program called Stepped Care to Optimize Pain care Effectiveness
         (SCOPE) was found to significantly reduce pain and improve mood and function in patients
         with chronic, widespread pain.[8] 
      

      
      Sarah asked me whether I thought that she should return to work. We discussed potential
         workplace stressors, which had never seemed too great for her until her pain became
         intolerable. I told her that research studies found that women who continued to work
         despite having fibromyalgia had much better health outcomes than those who stopped
         working.[9] 
      

      
      Over the past few years Sarah and Robert have both been doing well. Both get occasional
         exacerbations of their chronic pain. Sarah often attributes these flare-ups to increases
         in her stress levels. Stress of any type heightens pain and makes treatment more difficult.
         I have talked to both Sarah and Robert about expected symptom flare-ups in their chronic
         pain. They are keeping logs noting potential factors in these flare-ups and ways to
         go about dealing with those.
      

      
      Both Sarah and Robert were concerned with reports that chronic pain leads to dementia
         and early death. I reassured them that there is no evidence of mental decline or premature
         death in patients who respond well to chronic pain management. Any increased mortality
         in patients with chronic pain is related to severe depression and an increase in suicide
         rates.
      

      
      Sarah was interested in seeing how she would do without the two medications, so I
         gradually tapered one and then the other. However, after a few weeks her pain increased,
         and her sleep became more erratic, so we reinstituted the medications, with good results.
         Although she does not routinely practice mind-body techniques, Sarah finds ways to
         relax and tune out excess worry. Sarah continues to exercise regularly and has kept
         her weight stable.
      

      
      Sarah and Robert have each made remarkable progress in their battles with chronic
         pain. There were common aspects to their road to recovery. They included an acceptance
         of illness uncertainty and an understanding of the mind-body interaction. Some soul-searching
         may be needed, particularly with regard to our emotional response to chronic pain.
         Emotions don’t cause pain, but they aggravate and perpetuate chronic pain. As I stated
         earlier, my bouts of pain and depression were associated with feelings of helplessness
         and hopelessness.
      

      
      Sarah and Robert have learned how to separate medical fact from fiction, rejecting
         the false claims that there was a magic potion. Unfortunately, Marion could never
         stop searching for the cause, for her holy grail. She held fast to having to find
         a disease diagnosis if she was ever going to conquer her pain. Without knowing the
         cause, her pain would never be cured. Sarah and Robert accepted the reality that chronic
         pain is seldom cured but can be managed.
      

      
      Chronic pain is the most prevalent, disabling, and expensive health condition in the
         United States, affecting more than one hundred million people with an annual cost
         of $640 million.[10] Despite this, there has been relatively little recent research or progress made on
         chronic pain management. We have a long way to go, particularly in developing new
         medications that effectively reduce pain. Our American opioid crisis is a stark reminder
         of what can happen when greed overtakes the rational need for better and safer analgesics.
      

      
      The American Pain Society identified five broad goals to stem the epidemic of chronic
         pain:[11] 
      

      
      
         
         	
            Develop novel pain treatments that enhance clinically meaningful pain relief and functional
               improvement with acceptable adverse effects.
            

         

         
         	
            Expedite progress toward the prevention, diagnosis, and management of chronic pain
               conditions.
            

         

         
         	
            Optimize the use of and access to currently available treatments that are known to
               be effective.
            

         

         
         	
            Understand the impact of health policies and systems on pain treatment.

         

         
         	
            Improve pain management through education research.

         

         
      

      
      This book has highlighted the common nature of all types of chronic pain. Historically
         considered to be distinct disorders, chronic pain conditions share clinical and epidemiologic
         features. Pathophysiologically, altered neurologic mechanisms lead to sensory hyperirritability,
         which in turn perpetuates the chronicity of pain as well as chronic mood and sleep
         disturbances.
      

      
      This book is dedicated to the thousands of my patients and colleagues who have been
         part of my personal and professional journey to better understand and treat chronic
         pain. Chronic pain is not easy to define, measure, or treat. Elaine Scarry summed
         it up nicely when she wrote, “Pain comes . . . into our midst as at once that which
         cannot be denied and that which cannot be confirmed.”[12] Hopefully this book has provided some understanding of the nature of chronic pain
         and a pathway to its optimal treatment.
      

      
      Important Points about Optimal Chronic Pain Management

      
      
         	
            
            Diagnosis and treatment recommendations should come from your PCP and, when necessary,
               should involve specialist confirmation and further guidance.
            

         

         
         	
            A timely diagnosis and a timely treatment plan are important.

         

         
         	
            Most often, there is no single cause of chronic pain.

         

         
         	
            Chronic pain diagnosis and treatment must be framed within a biopsychological illness
               model.
            

         

         
         	
            Exercise is the most cost-effective approach to treating chronic pain and coexisting
               sleep and mood disturbances.
            

         

         
         	
            Medications, used judiciously, can be helpful, but chronic opioids should be avoided.

         

         
         	
            Mind-body therapy should be part of an integrated, multidisciplinary chronic pain
               management program.
            

         

         
         	
            You must be an active participant in all aspects of your care.
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