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			Context

			A journalist with a background in physics and engineering, Gary Taubes first became interested in nutrition in 1997 when his editors at Science magazine assigned him to cover a medical study on a new protocol for lowering blood pressure without restricting salt. Taubes, who had previously authored two books on the history of physics, became engrossed in the research for his article “The (Political) Science of Salt” that challenged conventional wisdom on the relationship between salt and blood pressure. If everything we thought we knew about salt was wrong, Taubes wondered, what other nutritional misinformation were we basing our eating and medical decisions on?

			This question brought him to sugar, which he came to believe was responsible for a host of Western diseases that were previously blamed on overconsumption of fat, including obesity, diabetes, heart disease, stroke, and even cancer and Alzheimer’s disease. Taubes became known for his reporting on sugar with his provocative 2002 New York Times Magazine article, “What if It’s All Been a Big Fat Lie?” After Taubes’s article ran counter to mainstream medical research, he has been criticized in Reason and Newsweek magazines, and on The Dr. Oz Show. 

			Taubes has since published three books—Good Calories, Bad Calories in 2007, Why We Get Fat in 2011, and now The Case Against Sugar in 2016—continuing to build his argument that sugar is killing us. All three have been national bestsellers. The Case Against Sugar traces the history of medical research on sugar, presents the scientific evidence that supports his case, and reveals the lengths the sugar industry went to promote studies that take the blame off sugar. He looks at how populations around the world were introduced to a Western diet and began to develop the associated diseases—all linked to eating more sugar. 

			The Case Against Sugar, published more than a decade after Taubes’s first revolutionary New York Times article, comes at a time when more than half a billion people on the planet are obese, including one in three Americans. In addition, 12–14% of American adults have diabetes. If sugar is indeed behind cancer, heart disease, and other leading causes of death in modern society—as the evidence strongly suggests—then Taubes’s book is a necessary and prescient read that may save lives. 

		

	
		
			Overview

			Taubes opens The Case Against Sugar with the story of how doctors first noticed the rising rate of diabetes in the late 19th century, and then points to the staggering statistics on obesity and diabetes in the United States and around the world today. He aims to debunk the prevailing wisdom that overeating—especially eating too much fat—is to blame for this problem, and to prove that sugar is actually the root cause of Western diseases including heart disease, stroke, cancer, and Alzheimer’s. 

			The history of sugar begins around ten thousand years ago when the sugarcane plant was first cultivated in New Guinea. When Europeans colonized the New World, they found the climate of the Caribbean was ideal for growing sugarcane, and they put African slaves to work cultivating sugar. As sugar dropped in price, it became available to people of all class levels in Europe and the United States. Sugar has become part of our culture and can be found in nearly all processed foods. But despite its prevalence in our diet, studies in animals have shown it may be as addictive as cocaine or heroin. 

			Early research on nutrition was based on what could easily be measured. And in the 1860s, with the invention of the calorimeter in Germany, that meant calories. Sugar contains four calories per gram (versus the nine in fat) so scientists assumed fat was responsible for obesity and ensuing diseases. Early diabetes researchers were proponents of this theory, and their ideas influenced decades of medical opinion on the disease. It wasn’t until the 1960s that scientists had the technology to study how insulin—a hormone produced in response to high blood sugar—affects the body. Excess insulin signals fat cells to hold on to fat, leading to weight gain, and individuals who consume more sugar can become resistant to insulin, causing their bodies to release even more. This was significant evidence that insulin resistance could actually cause obesity. 

			Meanwhile, the sugar industry worked tirelessly to convince the public that sugar was safe. The industry group Sugar Association Inc. spent millions of dollars funding researchers to conduct studies shifting the blame for diabetes, heart disease, and obesity from sugar to fat, saturated fat, and cholesterol. The industry also lobbied the FDA to ban artificial sweeteners using studies that showed how consuming large amounts of them (more than a person could reasonably eat in a lifetime) caused cancer in mice. 

			Yet studies around the world on populations that adopted a Western diet, relatively recently, revealed a similar pattern of increases in diseases that could be traced to eating more sugar. Taubes presents evidence that all of these diseases can be linked to the insulin resistance our bodies develop in response to eating too much sugar. 

		

	
		
			Summary

			Introduction: Why Diabetes?

			Historically, diabetes has been a relatively rare disease. According to an 1898 study by Elliott Joslin (a doctor who would go on to become one of the most influential diabetes specialists) and pathologist Reginald Fitz, only 172 out of 48,000 patients seen at Massachusetts General Hospital since 1824 had been diagnosed with diabetes, but this number was on the rise. Joslin and Fitz found that there were as many cases of diabetes seen in the hospital in the 13 years from 1885–1898 as there were in the previous 61 years. In 1934, Elliot concluded that only two to three Americans in every thousand had diabetes. Today, that figure stands at around 12–14% or one in every seven to eight Americans. Similar patterns have emerged around the globe. Countries that have adopted a Western diet have also seen a sharp rise in diabetes—even among populations like the Chinese and Inuit where, previously, the disease barely existed. 

			While some early researchers cited the link between sugar and diabetes, the blame shifted to fat and saturated fat in the latter half of the 20th century. Despite growing evidence that sugar, instead of fat, was to blame, these beliefs stuck—partly under pressure from the sugar industry, and partly because of the medical establishment’s hesitancy to challenge its established doctrine. As obesity rates soared, scientists and doctors argued the epidemic wasn’t caused by eating a specific food, but by eating too much food in general. Because fat contains nine calories per gram (versus four in carbohydrates and protein), it became an easy scapegoat in the calories-in/ calories-out theory (also known as “energy balance”). This hypothesis benefitted the sugar industry; it could place the blame for diabetes on obesity in general—not their product.

			But author Gary Taubes argues that sugar, specifically, in all its forms (sucrose, high fructose corn syrup, etc.), is responsible for changes in the human body that trigger not just diabetes, but obesity, heart disease, stroke, cancer, and Alzheimer’s disease, as well. As a group, these diseases represent the leading cause of death in Western countries and all have been linked to a condition called “insulin resistance,” which is present in type 2 diabetics. Taubes sets out to prove that the explosion of sugar consumption around the world, rather than consuming too many calories and exercising too little, is the source of these problems.

			Need to Know: Since the late 19th century diabetes has become an epidemic in America as well as in countries that have adopted a Western diet. Taubes argues that sugar is uniquely responsible for the physiological and hormonal changes in the body that cause obesity, diabetes, and a range of other diseases including heart disease, stroke, cancer, and Alzheimer’s disease. 

			Chapter 1: Drug or Food?

			Because we experience immediate pleasure from eating sugar (studies have shown that when infants first taste sugar their facial expressions show relaxation and satisfaction), it’s become an ingrained part of our culture. Parents use it to reward children, who demand it, and it’s a staple at celebrations like birthday parties and weddings. Even our language has become infused with sugar—someone we love is a “sweetheart” or “honey”—linking warm emotions to the sweet confection. Once populations are introduced to sugar they will consume as much of it as they can afford. In the 1870s, a British doctor noted that poor Brits would more likely cut back on nutritious foods rather than sugar when times were tough. 

			Unlike substances like heroin, cocaine, or alcohol, sugar doesn’t come with any immediate negative side effects, even though eating it lights up the same pleasure receptors in the brain. Studies in rats have shown that after becoming addicted to cocaine the rats will voluntarily choose sugar water over cocaine water within two days. When cocaine was removed from Coca-Cola in 1903, Americans still craved the sugary drink. On a nationwide scale, during Prohibition, candy consumption per capita doubled, and breweries were converted into candy factories. 

			As with drugs, we become habituated to sugar in that the more we consume, the more we feel we need it. Recovering alcoholics and drug addicts often find that replacing their drug of choice will assuage their cravings. Because our palates are so attuned to sugar, it is included in nearly all processed foods, from lunchmeats and hot dogs to salad dressing and canned tomatoes. Since the 1980s, companies have replaced fat in their products with sugar so that they could label them as fat-free and heart-healthy.

			Need to Know: Sugar activates the same pleasure centers in our brains as cocaine and heroin, but because it doesn’t cause the type of destructive behavior seen in alcoholics and drug users, we haven’t sought to study it as a drug.

			Chapter 2: The First Ten Thousand Years

			The sugarcane plant was first domesticated in New Guinea about ten thousand years ago. Initially consumed in the form of sap from the plant, sugar was not refined until around 500 B.C. when farmers in India figured out how to transform the sap into dry crystals by heating and cooling the liquid. As the liquid evaporates, the crystals form. In this new solid form sugar could be traded across long distances. People also found that sugar could be used to preserve fruits and berries, prevent mold and bacterial growth in condensed milk and other liquids, reduce the saltiness of preserved meats, fuel yeast growth for baking bread, and enhance the taste of other foods.

			The colonization of the New World and the proliferation of slavery helped break through two barriers keeping sugar from being consumed by the masses: cost and availability. Because sugarcane needs to be grown in a tropical climate and requires extensive labor to harvest, Europeans found that forcing slaves to work on sugar fields on the Caribbean Islands was the most effective way to boost production. Fortunes were made on large plantations that grew and refined sugar. By 1775, sugar constituted nearly one fifth of British imports, five times more than tobacco. Taxing sugar brought in huge revenue to the new American government—early evidence that protecting the sugar industry has long been in the government’s best interest. The industrial revolution also fueled the growth of the sugar industry as new technologies could refine more sugar in less time and for less money. Since the 1840s, four massive industries emerged that drew on our love for sugar: candy, chocolate, ice cream, and soft drinks. 

			Need to Know: People have been consuming sugar for about ten thousand years. And once sugar became accessible—thanks to the slave trade—American and British consumers demanded huge quantities of it. The sugar industry generated massive profits, and new products emerged that contained sugar. Tax revenue from sugar motivated the government to protect the industry. 

			Chapter 3: The Marriage of Tobacco and Sugar

			One product we don’t often think of as containing sugar is cigarettes. In 1913, Camels, the first blended-tobacco cigarettes—made from multiple types of tobacco—were introduced. By flue-curing the tobacco (heating by iron flues), the enzymes that would otherwise reduce the sugar content are broken down. Countless other companies followed suit, including Marlboro and Lucky Strike. Blended cigarettes, with their higher sugar content, caused a surge in tobacco consumption as their smoke was less irritating to the mucous membranes in the throat than pipes or cigars. The more tobacco is inhaled into the lungs, the larger the internal surface area to absorb nicotine—increasing the likelihood of developing cancer. Tobacco farmers also sweetened tobacco after curing it, by immersing the leaves in honey, molasses, and other sweeteners. American blended cigarettes are the most commonly smoked cigarettes, their high-sugar content contributing to how addictive and carcinogenic they are. Like diabetes, lung cancer was uncommon before the start of the 20th century. These new cigarettes made it easier and more pleasant for many to smoke, which led to the surge in lung cancer diagnoses and deaths. 

			Need to Know: Blended cigarettes—which contain sugar—allow more smoke to enter the lungs, causing nicotine to come into contact with a large surface area of tissue. The cigarettes were therefore more addictive and more carcinogenic, and lung cancer rates began to soar. Sugar may be partially to blame for the millions of lives lost to lung cancer. 

			Chapter 4: A Peculiar Evil

			By the early 20th century, sugar had become a staple in the American diet, and manufacturers were looking for new ways to use it to sell food that would appeal to the nation’s sweet tooth. Even during the Great Depression sugar consumption rose, a boon for candy and soft drink companies, as consumers chose sweet treats over more nutritious foods. Economists have found that sugar is “price inelastic,” meaning that rising sugar prices do not decrease demand but instead encourage more sugar production, which feeds into the cycle of consumption. 

			Because sugarcane continues to produce sugar for several years after planting, farmers often find themselves with an excess supply of product. The sugar industry lobbied the government for policies, such as import quotas and subsidies, which kept prices high even in times when supply outweighed demand. In the 1930s, Congress passed the Sugar Act to protect the industry, ensuring that prices would remain high and farmers would be subsidized for the years they didn’t produce or couldn’t sell enough sugar. 

			As advancements in technology brought refrigerators and freezers into the home, Americans purchased huge quantities of soft drinks and ice cream. The sugar industry took advantage of these new developments and marketed their products specifically to women who bought food for their families. Although sugar was rationed during World War II, a massive allotment was provided to the military as the energy-boosting value of chocolate and candy bars were touted as giving soldiers an advantage in combat. Coca-Cola had a policy of selling Coke to American servicemen for a nickel a bottle anywhere in the world—boosting its image internationally and creating a dedicated following of 11 million GIs who would return home with a taste for the soda.

			In the 1940s and ’50s sugar became a mainstay at the breakfast table through fruit juices and sweetened cereals. The major players in the cereal industry—Kellogg’s, General Mills, and Post—competed to create the sweetest cereal that would appeal most to children.

			Need to Know: The early- to mid-20th century saw massive growth in the American sugar industry. The sugar industry became a powerful government lobby, and the Sugar Act imposed import quotas and provided subsidies to protect sugar producers. Sugar became a mainstay at the American breakfast—and dinner—tables. 

			Chapter 5: The Early (Bad) Science

			Much of our present-day thinking about the nutritional value—and risks—of sugar comes from when nutritional science and chemistry were in their infancy. Modern nutrition science dates back to Germany in the 1860s with the development of calorimeters that measured how much energy humans and animals expended in different activities. The technology for measuring hormone levels, like insulin, wasn’t developed until the 1960s, so scientists did not have a clear picture of how the food we consume is burned as fuel or stored as fat. By then, research on calorie consumption was well-established, and scientists who firmly believed in the calories-in/ calories-out formula were very hesitant to accept the new findings that sugar influenced the body differently than other types of food. Prior to 1900, when malnutrition was a bigger problem than obesity, sugar was considered beneficial for its ability to put fat on people who were starving. Scientists continued to praise sugar for its ability to deliver quick hits of energy—as evidenced by its popularity among climbers attempting to scale Mount Everest, soldiers, and marathon runners.

			In 1913, Harvard researcher Frederick Allen noted that diabetes was increasingly diagnosed in countries that consumed the most sugar. Although doctors didn’t believe that sugar caused diabetes, Allen noted that they did believe sugar could worsen the disease, and advised their diabetic patients against eating too much of it. He theorized that some people may naturally be less able to process carbohydrates and that eating too much sugar intensified this problem, leading to diabetes.

			However, work done by physician Elliott Joslin, who would go on to become the 20th century’s leading diabetes expert, went against Allen’s claims and would continue to influence modern thinking on sugar and diabetes. Since sugar could provide energy, Joslin reasoned it couldn’t possibly be detrimental, arguing instead that obesity—especially overconsumption of fat—was the cause of diabetes. Joslin and a group of other researchers continued citing each other in articles, bolstering their case that fat, not sugar, caused diabetes. 

			Need to Know: It wasn’t until the mid-1900s that scientists discovered the influence hormones like insulin have on how our bodies store fat and burn calories. By that time, though, leading experts had concluded that it was obesity—especially eating too much fat—that caused diabetes. Researchers like Elliott Joslin in the United States and Harold Himsworth in the UK promoted the energy balance (calories-in/calories-out) theory, and it became the widely accepted explanation for diabetes in modern medicine.

			Chapter Six: The Gift That Keeps on Giving

			While many populations that adopted Western diets began to eat more fat along with sugar, some, like the Inuit and South Pacific Islanders, began to consume less fat and more sugar. Both groups saw the same rise in obesity, diabetes, and heart disease. Although this ran against mainstream thought, the energy-balance hypothesis had become so established that the sugar industry was actually using it to boost sales. Since sugar has fewer calories per gram than fat, the industry claimed sugar would be beneficial for weight loss.

			Across the Atlantic, researchers in Europe were beginning to question this hypothesis. Germany’s leading expert on internal medicine, Gustav von Bergmann, applied the principles of thermodynamics (the conservation of energy) to nutrition and asked why excess calories were stored as fat instead of expended as energy or used in other biological processes within the body. While American scientists believed lack of exercise and overeating caused obesity, Bergmann realized that when our bodies store fat it deprives other organs and cells of the energy they need to function, thus making us more lethargic and hungry—and likely to gain more weight. His Austrian counterpart, Julius Bauer, noticed that, not only did men and women store and use fat differently, but that going through puberty altered the way in which they did so, thus introducing the idea that hormones played a role in how fat was utilized and reserved by the body.

			The devastation of World War II halted the research being done in Germany and Austria, and the United States filled the void as the leader in nutritional science. Unfortunately, this meant abandoning the promising ideas of Bergmann and Bauer. Instead, American scientists promoted the work of Joslin and of Louis Newburgh, a University of Michigan physician who discounted the Europeans’ findings and supported the calories-in/calories-out argument. 

			In 1960, Rosalyn Yalow, a medical physicist, and Solomon Berson, a physician, invented the radioimmunoassay, a technology that let researchers measure the level of hormones in the blood. This led to a breakthrough in the understanding of insulin and diabetes. Yalow and Berson discovered that when blood sugar levels rise, the pancreas releases insulin, which signals the body to burn glucose as fuel and for fat cells to hold onto fat. When blood sugar falls, insulin levels drop, and the body begins to burn the stored fat in the form of fatty acids. While type 1 diabetics lacked the ability to produce insulin, type 2 diabetics (who were often also obese) were found to have high levels of blood sugar as well as insulin. Their pancreases produced insulin, but they were insulin-resistant: the insulin failed to lower blood sugar so more insulin was produced, leading to more fat storage. This was a major piece of evidence supporting the idea that insulin resistance and diabetes could cause obesity, not the other way around. But leading researchers like Newburgh continued to believe that simply overeating caused obesity, and that telling consumers otherwise (by encouraging them to eat less sugar and more fat) would dangerously increase saturated fat consumption—still considered the biggest threat to our health. 

			Need to Know: American nutrition experts continued to believe in the energy balance theory of obesity and diabetes despite increasing evidence supporting the contrary. The sugar industry took advantage of this belief to defend its product. By blaming obesity on lack of exercise, the sugar industry was able to sidestep the evidence of the body’s negative reactions to sugar and continue to promote their (highly addictive) products—with the support of the medical community. 

			Chapter 7: Big Sugar

			In 1928, the American sugar industry organized was to address the glut of sugar in the marketplace and the fear that prices would fall as a result. The newly founded Sugar Institute fostered cooperation between wholesalers and refiners, and funded advertising and marketing to promote the benefits of sugar. The Sugar Institute was dissolved in 1936, though, after losing a lawsuit brought by the Department of Justice against their price-fixing methods.

			A new organization, the Sugar Research Foundation (later Sugar Association, Inc.), was founded in 1943 to defend sugar against rising public opinion that sugar was bad for one’s health. When 40% of the first million men who enlisted in World War II were turned away for medical reasons—the primary reason being tooth decay—the public became aware of the role sugar played in causing cavities. Later, the Sugar Research Foundation would argue that sugar was no more detrimental to teeth than any other carbohydrates—a similar argument they would use in defending themselves against claims that sugar led to weight gain.

			The next challenge the industry faced was the rising popularity of artificial sweeteners, such as cyclamates and saccharin. Saccharin, for instance, was 500 times sweeter than sugar and one-tenth the price. In the 1960s, the demand for sugar-free products, like diet soda, posed a threat to the sugar industry. One way the sugar industry responded was promoting the sense of satiety that came from eating sugar. If low blood sugar caused hunger, and eating a small amount of sugar could raise blood sugar for fewer calories, wouldn’t it make sense, the industry argued, that eating sugar could prevent you from eating larger portions of more fattening food?

			The Sugar Association’s main focus, though, was proving to the government that artificial sweeteners were dangerous and should be banned. According to the Pure Food and Drugs Act, any new ingredient had to be proven safe, and the 1958 Delaney clause added that no ingredient could be considered safe if “it is found to induce cancer when ingested by man or animal.” If artificial sweeteners were found to cause cancer they would lose their GRAS (generally recognized as safe) status and get banned by the FDA. Threatened that consumers would choose artificial sweeteners over sugar, the Sugar Association funded studies to prove that cyclamates and saccharin could cause cancer. A 1970 study showed that high doses (later revealed to be the equivalent of a human consuming around 550 cans of soda daily) of cyclamates caused bladder cancer in male rats. Under the Delaney clause, this was enough evidence to ban cyclamates. The Sugar Association came close to having saccharin banned as well, but the FDA settled on putting a label on products containing saccharin warning that they may cause cancer—based on studies in which similarly high doses were administered to rats. 

			Need to Know: Big sugar sought to debunk evidence that it caused health problems ranging from tooth decay to obesity, and they funded countless studies to “prove” it. When competition arose in the form of artificial sweeteners, they used the same tactics. Today, the FDA acknowledges that cyclamates and saccharin are not carcinogenetic. 

			Chapter 8: Defending Sugar 

			In the second half of the 20th century, the sugar industry went to great lengths to defend its product against mounting evidence that it posed significant health risks. In 1976, John Tatem Jr., then president of the Sugar Association, Inc., talked about how sugar, with its high calorie-to-cost ratio, was one of the best weapons in combatting famine in the developing world. He also bragged that the Association had successfully lobbied Reader’s Digest editors not to publish an excerpt of a New York Times article linking sugar to obesity, diabetes, and tooth decay. Efforts like these by the powerful industry, along with its funding of scientific research to debunk claims of sugar’s hazards, kept the public unaware of its true danger for decades.

			With heart disease increasing at an alarming rate, the sugar industry was quick to support research indicating that cholesterol was a main cause of heart attacks and stroke. As with calories, cholesterol levels were easy to measure, and therefore it was easy for researchers to study the effect of cholesterol on one’s health. Much of this research came from University of Minnesota nutritionist Ancel Keys, whose work was heavily funded by the sugar industry. As an American Heart Association committee member, Keys advised that saturated fat and high cholesterol were the main causes of heart disease. Studies to support those findings, however, were largely ambiguous.

			Meanwhile, other researchers were adding evidence to the argument that sugar was actually the cause of heart disease. In studies on populations that traditionally had high saturated fat consumption—the Inuit, Native American tribes in the Great Plains, and the Masai in Africa—it was found that introducing sugar into the diet led to more obesity, diabetes, and heart disease. In South Africa, physician George Campbell saw that these diseases were more prevalent in affluent white people in urban areas as opposed to rural black people who ate a traditional diet. He also studied the difference in Africans and African Americans who had been taken as slaves from similar populations centuries before. The African Americans had higher rates of these diseases, challenging the notion that genetics played a bigger role than diet. 

			Similarly, British researchers Thomas Cleave and John Yudkin grouped and labeled obesity, diabetes, and heart disease as “diseases of civilization” (later called “Western diseases”) since high rates were found in populations that had adopted a Western diet—the defining factor of which was more sugar. 

			When these international researchers testified for a Senate subcommittee in 1973 presenting their findings against sugar, American sugar consumption fell by 12% in two years. The Sugar Association responded with a massive public relations campaign crafted by leading Madison Avenue PR firms to promote sugar and play up the connection between saturated fat, cholesterol, and heart disease. The PR firms created a Food and Nutrition Advisory Committee (FNAC) made up of nutrition experts dedicated to defending sugar. This included Fred Stare, the founder and chairman of the nutrition department at the Harvard School of Public Health, which had received financial support from the Kellogg, Nabisco, and other similar companies. 

			Meanwhile the FDA created the Select Committee on GRAS Substances (SCOGS) to conclusively research whether or not sugar was safe. At least two members of the committee had links to the Sugar Association, and the committee advised the FDA that ambivalent evidence against sugar wouldn’t be enough to consider it unsafe. Much of their research was based on a review of “Sugar in the Diet of Man,” a paper produced by the FNAC of the Sugar Association, and the association was given a tentative copy of the SCOGS report to review before it went public. By its final version, presented in 1977, the SCOGS report concluded that sugar caused tooth decay but was not otherwise “a hazard to the public.” As a result, the FDA stated that sugar didn’t cause diabetes or other diseases. 

			Need to Know: While international research continued to strengthen the link between sugar and Western diseases like obesity, diabetes, and heart disease, the powerful American sugar industry was determined to exonerate sugar from these claims. They paid research grants to scientists at leading universities to debunk evidence that sugar was unsafe. When the FDA launched a committee to definitively determine if sugar was safe, the committee was heavily influenced by the sugar industry, and the resulting report failed to link sugar to any deadly diseases.

			Chapter 9: What They Didn’t Know

			Any significant study on fat or sugar consumption in human beings is incredibly difficult to perform, s it is expensive and time-consuming to study subjects over a long period of time and track everything they eat. When the National Institutes of Health spent a quarter-billion dollars on two trials—one testing the effects of a low-fat diet and the second on the effect of a cholesterol-lowering drug—they found that the low-fat diet failed to lower death rates among the men in the study, and that the cholesterol-lowering drug helped lower death rates, but by a very small amount. A similar study on women reached the same conclusions.

			Despite failing to prove the fat and cholesterol hypothesis, the National Institutes of Health argued that since heart disease–related deaths were rising rapidly, and there was some small evidence that the cholesterol-lowering drug worked, it was still worthwhile to promote a low-cholesterol and low-fat diet. These studies show the disconnect between the scientific process—which requires years of methodical repeated testing to prove a hypothesis—and the needs of public health authorities to make recommendations quickly to prevent diseases and death. 

			In the 1980s, new research on biochemistry and endocrinology challenged the National Institutes of Health recommendations and supported the sugar hypothesis. Scientists looked at how glucose and fructose were processed in different organs, which could lead to them having different effects on fat storage and hormonal changes. While glucose is used directly for fuel by the body, fructose is processed in the liver and doesn’t make it into the bloodstream. 

			Interestingly, these findings led doctors to consider that fructose may be the ideal sugar for diabetics since it didn’t raise blood sugar like glucose did. Unfortunately, what they didn’t consider was that most of the sugar we eat is sucrose (which is half glucose and half fructose) or high-fructose corn syrup (which has a higher concentration of fructose than glucose). Also, because it is metabolized in the liver, fructose is more quickly converted into fat and can lead to fatty liver disease, obesity, and increased triglycerides. 

			Need to Know: Although there weren’t any studies that definitively proved that eating a high-fat diet was the cause of obesity, diabetes, and heart disease, public health officials felt confident that eating a low-fat diet would save lives. New research in biochemistry in the 1980s shed more light on the ways in which sugar can alter metabolic processes that lead to weight gain.

			Chapter 10: The If/Then Problem: I 

			In 1940, Arizona had the lowest rate of diabetes in the country, with only 755 cases total, 73 of them among Native Americans, such as the Pima, who lived on reservations. By the 1960s, 50% of Native American adults in Arizona were diabetic: the most shocking spike in diabetes in history. Isolated from the rest of the population for generations, the Pima began to integrate into mainstream American culture during World War II when some members of the tribe were drafted into the military and others began working in factories near Phoenix. Over the next few decades the diabetes rate skyrocketed along with obesity—in 1971 researchers noted that two-thirds of Pima men and over 90% of the women were considered overweight, if not obese. 

			Taubes argues that because the Pima changed their diet so suddenly from sustenance farming to a sugar-rich Western diet, the population had little time to adapt, quickly becoming insulin-resistant. In addition, more than half of children born to diabetic mothers became obese by their late teens, and 45% would go on to become diabetic themselves. When a pregnant woman has high blood sugar, more glucose transfers to the fetus, which results in the baby’s pancreas overproducing the cells that secrete insulin, leading to a tendency to become insulin-resistant, overweight, and diabetic later in life. Because of this vicious cycle, the Pima’s problems were exacerbated with each generation.

			Need to Know: The Pima Native Americans of Arizona are a powerful example of what happens to a population when exposed to sugar and a Western diet. 

			Chapter 11: The If/Then Problem: II

			Taubes’s final chapter lays out his most damning evidence against sugar and how it may be the cause of all Western diseases. In 1981, physicians Hugh Trowell and Denis Burkitt published a list of Western diseases, which were defined as chronic disorders associated with Western diets and lifestyles, and that are uncommon in populations isolated from Western influence. These British doctors had the advantage of being able to study indigenous people in British colonies all around the world, from rural Kenya to the South Pacific island nation of Tokelau. They found that specific diseases appeared in approximately the same order as soon as populations adopted a Western diet: tooth decay, gout, obesity, diabetes, and hypertension. Eventually, this list would also include heart disease, stroke, cancer, and Alzheimer’s disease. While some populations saw an increase in fat in their diet, others, like the Tokelau, were already eating high levels of fat. What they all had in common, though, was an increase in sugar consumption.

			Taubes then puts forth his hypothesis: If Western diseases are associated with insulin resistance and metabolic syndrome, then it makes sense that whatever causes insulin resistance and metabolic syndrome must be a cause of all Western diseases. While he’s already demonstrated how insulin resistance is caused by high blood sugar and how metabolic syndrome is brought on by sugar consumption leading to fat storage in the body, in this chapter he provides evidence that sugar is also behind a whole host of Western diseases.

			Gout is a condition in which uric acid builds up in the body and forms needle-sharp crystals that lodge in the joints and soft tissues, causing extreme pain. Considered a disease of the affluent, gout has long been associated with meat or alcohol consumption, but it has been found in individuals who consume neither. Insulin-resistance and the consumption of fructose, however, have been linked to rising uric acid levels. 

			Salt has long been considered the main culprit in high blood pressure, but studies have shown that a dramatic reduction of salt in one’s diet only leads to minor improvements in blood pressure. Because insulin suppresses the production of urine, it makes the kidneys retain sodium and water, disrupting the body’s electrolyte balance and causing an increase in blood pressure. 

			Cancer, which is increasingly common in populations subsisting on a Western diet, can also be traced to sugar consumption. One explanation may be the presence of insulin-like growth factor (IGF), a protein in the body that fuels the growth of cancer cells and signals tumors to continue growing and multiplying. IGF is secreted in the body in response to high levels of insulin.

			Finally, even Alzheimer’s has been linked to sugar consumption. Researchers have gone so far as to call the disease “type 3 diabetes” because it has been so closely associated with type 2 diabetes and waist circumference. Insulin signaling in the brain can cause cognitive and mood disorders including Alzheimer’s. 

			Need to Know: If the majority of Western diseases are linked to insulin resistance and metabolic syndrome, then whatever causes that must be behind the suite of Western diseases. Taubes points to sugar as the source of these chronic diseases that are the leading causes of death in the modern world.

			Epilogue: How Little Is Still Too Much?

			The natural question that follows after reading Taubes’s book is: How much sugar is safe to eat? Just as it would be difficult and expensive to prove that sugar was explicitly responsible for Western diseases, there haven’t been studies showing how much sugar our bodies can safely tolerate. While some would argue that sugar in moderation is safe, Taubes believes that even small amounts of sugar may have long-term consequences. He compares it to tobacco use—we wouldn’t advocate smoking cigarettes in moderation, and we should be just as wary of sugar. The more sugar we consume, the more likely we are to become insulin-resistant, and therefore less able to process sugar without gaining weight, and more likely to develop diabetes. Our own sugar consumption can also affect the next generation, as evidenced by the Pima mothers who passed obesity and diabetes on their children. 

			Need to Know: Taubes takes the stance that even a little bit of sugar in our diets may be too much. Because sugar consumption has increased over the centuries, each subsequent generation may find it more difficult to undo the damage done. 

		

	
		
			Timeline

			c. 8000 BC: Sugarcane is first domesticated in New Guinea. 

			c. 500 BC: Farmers in India first refine sugar into the white crystalline form we know today. 

			11th century: Crusaders return home from the Middle East and North Africa with sugar and introduce it to Europe.

			1493: Columbus brings sugar to the New World for the first time on his second voyage. The Caribbean proves to be the ideal climate for growing sugarcane—and there are plenty of slaves to work the fields. 

			1775: Sugar now makes up almost one fifth of British imports—five times that of tobacco—and is a strong source of tax revenue. 

			1898: Elliott Joslin, diabetes expert, first notes rising rates of diabetes in the United States. He blames this on fat consumption. 

			1913: Frederick Allen proposes that sugar may be the cause of diabetes. 

			1914: R. J. Reynolds introduces Camels, the first blended cigarettes with high sugar content. 

			1934: Congress passes the Sugar Act, which protects the sugar industry through import quotas, production limits, and price control.

			1943: Sugar growers and refiners organize as the Sugar Research Foundation to counter growing evidence that sugar is detrimental to health. 

			1951: The Sugar Research Foundation is renamed the Sugar Association, Inc. 

			1952: Ancel Keys argues that fat causes high cholesterol and heart disease. 

			1960: Rosalyn Yalow and Solomon Berson invent the radioimmunoassay to measure the levels of hormones—like insulin—in the blood. This is crucial in studying diabetes. 

			1970: The FDA bans the artificial sweeteners cyclamates after pressure from the sugar industry. 

			1972: The Select Committee on GRAS (generally recognized as safe) Substances (SCOGS) forms to review scientific research on sugar. 

			1976: Jean Mayer publishes the New York Times article, “The Bitter Truth About Sugar,” implicating sugar as a cause of obesity and diabetes. 

			1977: With influence from scientists funded by the sugar industry, the SCOGS review is released concluding that sugar is not dangerous. 

			1986: The FDA formally announces that sugar does not pose a health hazard, and evidence that it may cause diabetes is inconclusive. 

			2015: The New York Times publishes evidence that Coca-Cola is funding research to shift the blame away from sugar as a cause of obesity. 

		

	
		
			Cast of Characters

			Frederick Allen: American physician who conducted research on diabetes in animals at Harvard Medical School and on humans at the Rockefeller Institute for Medical Research. In 1913, Allen wrote that diabetes was on the rise and “its incidence is greatest among the races and classes of society that consume [the] most sugar.” He reasoned that if eating less sugar helped diabetic patients, then it must be possible that it could cause the disease.

			Solomon Berson: American physician who, in 1960, along with medical physicist Rosalyn Yalow, invented the radioimmunoassay, a way of measuring hormone levels in the blood. Together they studied how insulin worked in the body and how it was related to type 1 and type 2 diabetes. 

			Denis Burkitt: Irish surgeon who worked with Hugh Trowell to study the rise of Western diseases in indigenous populations in the British colonies. Together, they published a list of these diseases in 1981. Burkitt argued that if these diseases occurred together, then they must have a common cause.

			George Campbell: South African physician who noticed the extremely higher rate of Western disease among affluent white South Africans living in urban areas compared to the rural black population in the 1960s and ’70s. 

			Thomas (Peter) Cleave: British medical researcher who believed white sugar and refined grains were responsible for Western diseases, arguing so as early as 1940. He worked alongside John Yudkin to understand how these foods specifically affected the insulin-secreting cells of the pancreas. 

			Elliott Joslin: American physician who noted the dramatic rise of diabetes starting at the close of the 19th century. Joslin went on to become the most influential diabetes specialist of the 20th century, and his theory, that fat caused diabetes, would drive the field for decades to come. 

			Ancel Keys: University of Minnesota physician financially supported by the sugar industry to publically promote sugar’s benefits and downplay its risks in the 1970s. He helped create K-rations (full of sugary products) for the military. Keys argued that fat caused the high cholesterol that led to heart disease and advocated a low-fat diet. 

			Jean Mayer: Influential American nutritionist who wrote the 1976 New York Times article “The Bitter Truth About Sugar,” that linked sugar to obesity and diabetes, and was fiercely attacked by the sugar industry. He went on to become president of Tufts University. 

			Fred Stare: Founder and director of the nutrition department at Harvard University who received funding from the sugar industry and food manufacturers, including the General Foods Corporation, Coca-Cola, and PepsiCo in the 1960s and ’70s. Stare coauthored the sugar industry publication “Sugar in the Diet of Man” that defended sugar and was used to influence the FDA decision to deem sugar safe. 

			John Tatem Jr.: President of the sugar industry’s Sugar Association, Inc. who led the organization’s public relations and research campaigns to encourage the public to believe sugar was healthy and safe. 

			Hugh Trowell: British physician working with Denis Burkitt to track the rise of Western diseases in indigenous populations like rural Kenya and the South Pacific Island of Tokelau as they adopted a Western diet. They theorized that the lack of fiber in processed food could be to blame.

			Rosalyn Yalow: American physician who won the 1977 Nobel Prize in Physiology or Medicine for her work in developing the radioimmunoassay technique that measured hormone levels in the blood. With Solomon Berson, she used the technology to study insulin levels in diabetics and the different role insulin played in type 1 and type 2 diabetes.

			John Yudkin: Influential British nutritionist and developer of Europe’s first dedicated department of nutrition. Yudkin worked with Thomas Cleave to study how the body processes sugar, and he came to believe that the conventional wisdom on saturated fat as the cause of disease was wrong, and that sugar was actually to blame. He is the author of 1972 book Pure, White, and Deadly, which discusses the dangers of sugar.

		

	
		
			Direct Quotes and Analysis

			“We’ve grown accustomed, if not inured, to reading about the ongoing epidemic of obesity. Fifty years ago, one in eight American adults was obese; today the number is greater than one in three. The World Health Organization reports that obesity rates have doubled worldwide since 1980; in 2014 more than half a billion adults on the planet were obese.”

			In the introduction to his book, Taubes acknowledges that we’ve all heard the statistics on the obesity epidemic in the United States and worldwide. Yet the numbers are still staggering. Taubes shows similar statistics demonstrating the rise of diabetes worldwide, which paints a dismal yet undeniable picture that we are a sick population growing sicker despite advances in medical care. Taubes sets out to prove that the increase in sugar consumption is the cause of this epidemic. 

			“Imagine a drug that can intoxicate us, can infuse us with energy, and can do so when taken by mouth. It doesn’t have to be injected, smoked, or snorted for us to experience its sublime and soothing effects. Imagine that it mixes well with virtually every food … and that when given to infants it provokes a feeling of pleasure so profound and intense that its pursuit becomes a driving force throughout their lives.”

			The “drug” Taubes references here is, of course, sugar. He describes how beginning in childhood we see sugar as a reward for good behavior, a demonstration of parental love, and a feature in celebrations like birthday parties. But sugar may have more in common with illicit drugs than we realize. Sugar actually lights up the same center in the brain as nicotine, cocaine, heroin, and alcohol, and like other drugs, our bodies can become habituated to sugar and will require larger amounts to find satisfaction. Thinking of sugar like a drug forces us to question our emotional relationship to it and to acknowledge that many of us may be addicted. 

			“It was difficult to find a population poor enough and desperate enough to [harvest sugarcane] willingly. 

			“Slaves, having no choice in the matter, became the solution. If nothing else, the intimate relationship between slavery and sugar would demonstrate what atrocities our ancestors were willing to tolerate and perpetrate for the sake of their sweet tooth, their sugar rushes, and the money to be made by satisfying them. 

			“Sugar and slavery went hand in hand from the earliest times.”

			When Europeans colonized the South American and Caribbean islands they discovered swaths of land in a tropical climate perfect for growing sugarcane on a large scale. While sugar consumption in Europe was previously limited due to its cost and availability, being able to harvest a seemingly endless amount of sugar in the New World, and using slaves as free laborers, provided Europe and the Americas with all the sugar they could consume. Britain, and eventually the United States, earned huge tax revenues from sugar, which meant that protecting the sugar industry was always in the government’s best interest. While, in recent years, this has led Big Sugar to sway governmental diet recommendations in favor of sugar, centuries ago it was used to justify even more atrocious ends—the practice of slavery.

			“Sugar had become the currency of childhood.”

			For parents, withholding and rewarding sugary treats to children has become a common way to enforce punishments or celebrate good behavior. Because children are so drawn to sugar, companies spend a great deal of time and money developing products that will appeal to children, including candy, soft drinks, and sweetened breakfast cereals. While this fattens the pockets of sugar executives, it sadly also makes children more likely to become insulin-resistant and therefore prone to develop obesity, diabetes, and heart disease later in life.

			“One of the common themes in the history of medical research is that a small number of influential authorities, often only a single individual, can sway an entire field of thought. In science, young researchers are taught to challenge authority and be skeptical of all they’re taught, but this isn’t the case in medicine, where the opinion of figures of authority carry undue weight.”

			As Taubes presents the growing amount of scientific evidence that proves sugar is responsible for obesity, diabetes, and other Western diseases, it may be difficult to understand why the medical field continued to blame these conditions on overconsumption of fat, especially saturated fat and cholesterol. Taubes explains how the flawed ideas of early nutrition researchers continued to influence physicians for decades despite new, more conclusive evidence.

			“In 1970, researchers funded by Abbott Laboratories, at the request of the FDA, reported that high doses of cyclamates had, indeed, caused bladder cancer in male rats.… A Coca-Cola executive later noted that humans would have to drink 550 cans of Fresca daily to get the equivalent dose of cyclamates as had the rats—‘you’d drown before you’d get cancer,’ he said.”

			When artificial sweeteners like saccharin and cyclamates became popular in products like diet sodas in the 1960s, the sugar industry saw it as a threat to its livelihood. Saccharin, for example, was 500 times sweeter than sugar and cost one-tenth the price. The sugar industry launched an expensive research campaign to prove that these artificial sweeteners were unhealthy, and thus force the FDA’s hand in banning them. The industry invoked the Delaney clause of the Pure Food and Drugs Act, which states that an ingredient could not be considered safe if it caused cancer in humans or animals. The outrageous doses given to rats in this study was all the sugar industry needed to get cyclamates banned (they weren’t successful with saccharin, but managed to convince the FDA to put a warning label on all products containing saccharin that saccharin may cause cancer). 

			“Public-health authorities will talk about not having the time to gather ‘definitive scientific evidence,’ because they believe they have to act. Scientists will argue that the absence of definitive scientific evidence means that we don’t know what the truth is and, therefore, how to act.”

			Though scientists may be more likely than physicians to challenge accepted beliefs, they may be more cautious than public health officials in perpetuating such beliefs. In science, years of repeated trials are required to test a hypothesis, but in the day-to-day world, where thousands are dying from complications of obesity and diabetes, public officials are under a great deal of pressure to make recommendations to curb the epidemic. Therefore, they are more likely to act on less information—thus arguing in favor of the hypothesis that saturated fat is more detrimental than sugar, even though there isn’t definitive evidence to prove that theory.

			“Researchers have now unraveled a host of mechanisms by which insulin plays a role in the brain that could go awry with insulin resistance in ways that might either cause or exacerbate the Alzheimer’s process. This thinking has led some researchers to think of Alzheimer’s as type 3 diabetes, because of the possibility that it is intimately related to insulin signaling and insulin resistance.”

			Surprisingly, even Alzheimer’s disease may be caused by sugar consumption. The devastating brain disorder has been linked to both type 2 diabetes and waist circumference—suggesting that the same factors that play a role in obesity and diabetes can put a stress on the brain and cause dementia. While it’s easy to theorize that Alzheimer’s is on the rise simply because people are living longer, Taubes believes the prevalence of the disease could be curbed by the same dietary changes that may reduce obesity, diabetes, and heart disease—consuming less sugar.

			“Diabetes … is not a discrete phenomenon in which bad things suddenly start happening that didn’t happen before. It’s part of a continuum from health to disease that is defined in large part by the worsening of the metabolic abnormalities … that are associated with insulin resistance.”

			Taubes opens his book with a discussion on the surge in diabetes diagnoses since the turn of the 20th century in the United States and other countries that consume a Western diet. The staggering rise of diabetes may have prompted health professionals to study its dietary causes, but as Taubes notes by the end of his book, diabetes is just one symptom of the larger problem of insulin resistance that also manifests as obesity, heart disease, stroke, cancer, or Alzheimer’s. This spectrum of Western diseases can all be traced back to increased sugar consumption, which makes the body resistant to the effect of insulin. 

			“Combine [observations over the course of history showing quickly rising sugar consumption] with the research implicating high blood sugar and insulin resistance in the intrauterine environment—the influence of metabolic programming or imprinting on the generation to come—and it suggests that our consumption of sugar over the centuries may have changed the species.”

			Evidence that suggests the “tipping point” of sugar consumption, at which point the disease begins to appear and continues to rise over the centuries, indicates that we as humans may have evolved to tolerate sugar differently over the generations. Women who have high blood sugar while pregnant give birth to children whose pancreases contain more insulin-producing cells, suggesting that each successive generation is becoming more insulin-resistant and more disease prone—and this only gets amplified as more sugar is consumed as time goes on. 

		

	
		
			Trivia

			
					Fred Stare, founder and chairman of the department of nutrition at the Harvard School of Public Health, was a defender of the sugar industry in the 1950s–1970s, testifying before Congress that sugar was healthy and didn’t cause diseases. Unsurprisingly, his lab was funded by Coca-Cola, Kraft, Kellogg, Oscar Meyer, and other companies whose livelihoods rested on the public’s positive perception of sugar.

					Studies in rats and monkeys have shown that even when they are addicted to cocaine, within two days they will choose sugar water over cocaine. The idea that sugar may be addictive is also validated by the experience of alcoholics and drug addicts who have found quitting their addiction is easier when they eat sugary food in its place.

					The Pima Native American population in Arizona, who transitioned from primarily sustenance farming to a Western diet within two decades, were found to have the highest rate of diabetes ever found in any group, with more than half of adults diagnosed with the disease by 1971. As recently as 1940, the disease was rare among the group.

					Sugar can be linked to cancer. Insulin-like growth factor (IGF), a protein secreted in response to elevated levels of insulin in the blood, supplies cancerous tumors with the fuel they need to grow and multiply, along with the signals for them to continue doing so.

					In 2012, Gary Taubes cofounded NuSi, the Nutrition Science Initiative, a non-profit organization that funds research into solving nutrition controversies and determining what constitutes a healthy diet. NuSi has supported studies on the effects of carbohydrates versus fat at institutions that include Boston Children’s Hospital, Stanford University, Emory University, and Columbia University.

					When Gary Taubes appeared on The Dr. Oz Show, Mehmet Oz challenged that the author’s diet—high in saturated fat and low in carbohydrates—would actually put him at a greater risk for heart disease and other health problems. Taubes countered Oz’s comments, which reflected mainstream nutrition beliefs, by posting on his blog his blood lipid profile, showing him in perfect health.

					In his book, Taubes describes how, in the 1960s and ’70s, the sugar industry spent millions of dollars to support research proving that sugar was healthy. A 2015 New York Times article revealed that this same practice still occurs today, as Coca-Cola was found to have donated $1.5 million to the Global Energy Balance Network, an organization that advises Americans to get more exercise to lose weight and worry less about calorie counting. Coke has also provided nearly $4 million to two of the organization’s founding members.

					The average American eats 76.7 pounds of sugar per year—that’s about 22 teaspoons per day!

					For those trying to cut sugar out of their diets, it is more difficult than you think. Sugar is hidden in many processed foods, including salad dressing, bread, tonic water, tomato sauce, crackers, and marinades.

					Nine of the eleven states with the highest rate of obesity are located in the South, and ten of the twelve states with the highest rate of type 2 diabetes are also in the South. 

			

		

	
		
			What’s That Word?

			Artificial sweetener: Calorie-free sweeteners including saccharin, aspartame, and sucralose. Saccharin, which is more than 500 times sweeter than sugar and costs one-tenth the price, and other sweeteners posed a major threat to the sugar industry. The sugar industry tried to present these competitors as public health hazards. 

			Blood sugar: The measure of glucose found in the blood. When blood sugar rises, the pancreas secretes insulin, which signals muscle cells to take in and burn glucose. Insulin also signals fat cells to take in fat. When blood sugar falls, insulin levels decrease and fat cells release this stored fat into circulation for muscles to burn instead of glucose. 

			Calorie: The unit of energy found in food. The logic that weight gain was caused by consuming more calories than one burned led to the hypothesis that fat—which contains nine calories per gram versus protein and carbohydrates which each have four calories per gram—was responsible for obesity and related diseases. 

			Carbohydrate: Macronutrient found in the sugar, starch, and fiber within fruits, grains, vegetables, milk products, and most processed foods. Carbohydrates are divided between simple carbs—like sugars—that are digested quickly, and complex carbs—like starches—that take longer for the body to absorb. 

			Cholesterol: A fat-like substance found in cells and a significant component of arterial plaque linked to heart disease. Because of this, and because scientists in the 1930s found a way of measuring the amount of cholesterol in the bloodstream, it became strongly associated with developing heart disease. 

			Cyclamate: An artificial sweetener that is 30–50 times sweeter than regular sugar. It is currently banned in the United States. 

			Dental caries: The medical term for tooth decay such as cavities. These have been linked to sugar and often precede diseases like obesity and diabetes in populations introduced to a Western diet. 

			Diabetes mellitus: A metabolic disease characterized by elevated blood sugar caused by either the pancreas failing to produce enough insulin to regulate blood sugar (Type 1 diabetes), or the body failing to process insulin correctly (Type 2 diabetes). Historically, diabetes was a relatively rare disease, but it has become an epidemic in populations that eat a Western diet. In the United States, 12–14% of adults have the disease. 

			Endocrinology: The study of hormones, the glands that secrete hormones into the body, and the diseases associated with this system. The pancreas is a gland that releases insulin (a hormone) into the bloodstream to regulate blood sugar. 

			Dietary fat: A macronutrient that functions primarily as an energy reserve. Because fat contains more calories per gram than protein or carbohydrates—and because conventional wisdom blames obesity on eating too many calories—dietary fat has become a scapegoat for diseases including obesity, diabetes, and heart disease. 

			Fructose: A type of sugar naturally found in fruits and honey. Sucrose, which is what Taubes refers to as “sugar,” is made up of equal parts glucose and fructose. As its name suggests, high-fructose corn syrup is made up of 55% fructose and 45% glucose. 

			Glucose: The type of sugar referred to as “blood sugar” since it makes up most of the sugar circulating in our blood. 

			Glucose intolerance: A pre-diabetic condition in which blood sugar levels remain abnormally high in the hours after consuming carbohydrates. 

			GRAS: Acronym for “generally recognized as safe,” a Food and Drug Administration status that exempts certain substances from the FDA approval process. The sugar industry worked to eliminate competition by trying to get the FDA to revoke the GRAS status of artificial sweeteners. While saccharin remains GRAS, cyclamate had its status removed under pressure from the sugar industry. 

			High-fructose corn syrup: Substance introduced in the 1970s that contains a higher percentage of fructose than glucose. It is less expensive than sucrose (which contains glucose and fructose in equal proportions) and can be used in products like soft drinks without altering the taste or sweetness. 

			Hormones: Internal secretions—like insulin—that regulate processes including how much fat we accumulate in our cells and whether we store fat, carbohydrates, and protein within our cells or burn them as fuel. 

			Hypertension: High blood pressure that can cause heart disease and strokes. Blood pressure increases when the sodium level in our blood is too high, and the body retains more water to dilute the sodium. Insulin has been found to disrupt this electrolyte balance by causing the kidneys to retain both sodium and water instead of excreting them as urine. 

			Insulin: Hormone released by the pancreas to regulate blood sugar (glucose) by signaling the body to use glucose for fuel or store it in cells. 

			Insulin-like growth factor: A hormone related to insulin found in high concentration in cancer cells. IGF supplies fuel for cancer to grow and signals tumors to keep doing so. 

			Insulin resistance: Defect in which cells fail to absorb blood glucose in response to insulin and cause the pancreas to produce more insulin. Type 2 diabetes is characterized by insulin resistance. 

			Metabolic imprinting: The process through which conditions within the womb change how newborns respond to their environment after birth, independent of genetics. When pregnant women have high blood sugar, they pass this on to the growing fetus, which produces more insulin-producing cells in response. The baby is thus more likely to experience the consequences of insulin-resistance. Also known as perinatal metabolic programming. 

			Metabolic syndrome: Disease characterized by a number of symptoms that can be linked to insulin resistance and high levels of insulin in the blood. These symptoms include obesity, high blood pressure, high triglycerides, high blood sugar, heart disease, and inflammation. 

			Obesity: Condition of having too much body fat that is often thought of as a cause of diabetes, high blood pressure, heart disease, and other complications. Taubes argues instead that insulin resistance is at the root of all these diseases, including obesity. 

			Saccharin: An artificial sweetener that is 300–400 times sweeter than regular sugar. Unlike cyclamate, saccharin is legal in the United States.

			Sucrose: White crystalline table sugar consisting of equal parts fructose and glucose. Sucrose and high-fructose corn syrup are the forms in which we consume most of our sugar.

			Triglycerides: A form of fat that circulates in the blood along with cholesterol. Studies in the 1960s showed that heart disease was more closely associated with elevated triglycerides than with high cholesterol—although cholesterol had long been considered the culprit behind heart attacks and stroke. Triglycerides increase in the body not in response to eating more fat but from eating carbohydrates like sugar. 

			Western diseases: Spectrum of diseases including tooth decay, obesity, diabetes, heart disease, stroke, cancer, and Alzheimer’s that are seen in increased numbers when a population adopts a Western diet that includes more sugar and processed food. 

		

	
		
			Critical Response

			
					A New York Times bestseller

					A Publishers Weekly bestseller

					A USA Today bestseller

			

			“Taubes’s writing is both inflammatory and copiously researched.… It’s tempting to predict that Taubes’s hard-charging (and I’ll add game-changing) book will diminish sugar’s dominance, sealing the fate that no ingredient could evade after such public relations disasters. But the history of sugar in this country suggests it won’t be that easy. Here is where Taubes is at his most persuasive, tracing sugar’s unique and intractable place in the American diet.” —The New York Times

			“[A] fierce work … Taubes’s prose is perfectly judged, as compelling as a slow-motion car crash … This is a book to make you put your head in your hands and wonder how humanity has endured so long.… Can Taubes’s expertly written and disturbing book change that culture? It is unlikely, but all the same, full marks—and a big red lollipop—for making a valiant and vital attempt.” —New Statesman 

			“The Case Against Sugar is a prosecutor’s brief … but fleshed out with four decades’ worth of extra science and a deeper look at both the history of that science and the commercial, economic, and political forces that helped shape it…. Taubes builds his case through lawyerly layering of rich detail…. He’s a clear-eyed zealot for his cause, acknowledging his bias even as he presses on for better science.” —The Atlantic

			“[A] blitz of a book … Methodically, relentlessly, Mr. Taubes argues that ‘bad science’ over the course of many years primarily blamed obesity, diabetes and other ‘Western diseases’ on overeating or lack of exercise or both.… A powerful weapon against future misinformation.” —The Wall Street Journal

			“No one in this country has worked harder on or better understands the role of sugar in our diet as Gary Taubes. As a journalist, an investigator, a scientist, and an advocate, he is without peer. The Case Against Sugar is a forward-thinking document that can help us think more intelligently about how (and how not) to eat.” —Mark Bittman, author of How to Cook Everything. 

			“[Taubes’s] study is itself compelling, as well as meticulously explained and researched. Readers will hate to love this book, since it will cause them to thoroughly rethink the place of sugar in their diets.” —Publishers Weekly

			“Extremely well-researched and compelling, and even the most skeptical reader would find it hard to entirely dismiss [Taubes’s] findings, most of which go beyond what we’re already familiar with.” —The Kansas City Star

		

	
		
			About Gary Taubes

			Gary Taubes is a science writer who has written for publications including Discover, Science, the New York Times, Los Angeles Times, Scientific American, Nature, and Mother Jones, and is the author of five books. He is also a cofounder and director of the Nutrition Science Initiative, a non-profit organization dedicated to reducing the consequences of obesity by improving the quality of science in nutrition research. Taubes studied applied physics at Harvard University and earned a master’s degree in aerospace engineering from Stanford University in 1978. He attended Columbia University’s Graduate School of Journalism and got his first job as a writer for Discover magazine. His first two books, Nobel Dreams (1987) and Bad Science (1993), explore topics in the history of science and physics. Taubes’s focus shifted in 1997 when Science magazine assigned him to cover a new report in the New England Journal of Medicine that blood pressure could be lowered without restricting salt—an idea that ran contrary to conventional wisdom on blood pressure. After months of research, he became curious about other misunderstandings in nutritional science and shifted his focus to the field of nutrition—in which he would become a leading—and controversial—voice.

			He first gained notice for his 2002 New York Times Magazine cover article “What if It’s All Been a Big Fat Lie?” in which he questioned the medical establishment’s insistence that dietary fat was responsible for the nation’s obesity epidemic and instead argued that carbohydrates in our diet are to blame. In his next three books, Good Calories, Bad Calories (2007), Why We Get Fat (2010), and, most recently, The Case Against Sugar (2016), Taubes continued to make the argument that carbohydrates, especially sugar, cause the body to store fat. All three of his nutrition books hit the New York Times bestseller list, and Taubes gained notoriety for his critique on the medical establishment and his attack on sugar. He is a three-time winner of the National Association of Science Writer’s Science in Society Journalism Award, an MIT Knight Science Journalism fellow, and the recipient of a Robert Wood Johnson Foundation Investigator Award in Health Policy Research. 

		

	
		
			For Your Information

			Online

			“Big Sugar’s Sweet Little Lies.” Mother Jones.

			“Chewing the Fat With Diet ‘Journalist’ Gary Taubes.” Scientific American.

			“How the Sugar Industry Shifted Blame to Fat.” The New York Times.

			“Is Sugar Toxic?” The New York Times Magazine.

			“Nutrition Heretic Gary Taubes on the Long Road Back From a Big, Fat Public Shaming.” New York magazine. 

			“The Sugar Wars.” The Atlantic.

			“What if It’s All Been a Big Fat Lie?” The New York Times Magazine. 

			“Why Are We So Fat? The Multimillion-Dollar Scientific Quest to Find Out.” Wired.

			“Why Do We Get Fat?” Los Angeles Times.

			Books

			The Big Fat Surprise: Why Butter, Meat and Cheese Belong in a Healthy Diet by Nina Teicholz

			Deep Nutrition: Why Your Genes Need Traditional Food by Catherine Shanahan, MD

			Fat Chance: Beating the Odds Against Sugar, Processed Food, Obesity, and Disease by Robert 

			H. Lustig, MD

			Grain Brain: The Surprising Truth about Wheat, Carbs, and Sugar—Your Brain’s Silent Killers 

			by David Perlmutter 

			The Obesity Code: Unlocking the Secrets of Weight Loss by Jason Fung, MD

			Pure, White, and Deadly: How Sugar is Killing Us and What We Can Do to Stop It by John 

			Yudkin

			The Secret Life of Fat: The Science Behind the Body’s Least Understood Organ and What It 

			Means for You by Sylvia Tara, PhD

			Other Books by Gary Taubes

			Bad Science: The Short Life and Weird Times of Cold Fusion

			Good Calories, Bad Calories: Fats, Carbs, and the Controversial Science of Diet and Health

			Nobel Dreams: Power, Deceit, and the Ultimate Experiment

			Why We Get Fat: And What to Do About It
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