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DEFENDING SUGAR* 1

If we are looking for a dietary cause of some of the ills of civilization, we should look at the most significant

changes in man’s diet.

JOHN YUDKIN, The Lancet, 1963

So the real question for me as an educator is, if I go out and tell people that I think they are eating too much

sugar, if I go out and tell mothers I think they should stop their kids from eating so much sugar because it is

bad for them, am I going to get flak from the scientists? Or am I going to be allowed to make that statement

without travail, on the grounds that even though we do not have hard evidence to link sugar with a specific

disease, we do know that a dietary pattern containing considerably less sugar, in which sugar is replaced by

a complex carbohydrate, would be a much healthier diet?

JOAN GUSSOW, chairman,

Columbia University nutrition department, 1975

n 1976, John Tatem, Jr., then president of the Sugar Association, Inc., made two memorable presentations telling the

story of sugar from the industry’s perspective. Tatem spoke first in January to the Chicago Nutrition Association; in

October, he spoke in Scottsdale, Arizona, to a meeting of the Sugar Association’s board of directors.

Sugar is a healthy if not an ideal nutrient, Tatem explained at these meetings, “the purest and most economical

carbohydrate available to us.” In fact, as a source of inexpensive calories, sugar was a vital nutrient in the battle against

famine throughout the underdeveloped world. But recently sugar had come under attack. The “enemies of sugar,” Tatem

said, “have charged it with contributing to every disease and physical ailment known to man, from heart disease to

sweating palms.”

These enemies were the “persuasive purveyors of nutritional rubbish,” said Tatem, the “opportunists dedicated to

exploiting the consuming public,” “the promoters and quacks” who “calculatedly enlist the mass media to their ends,” who

“neatly apply Goebbels’ ‘Big Lie’ technique,” and who had “successfully misled a great many well-meaning advocates and

media commentators.” As a result of this campaign of anti-sugar propaganda, said Tatem, “sugar, once accepted almost

without question, has become a highly controversial food.” And if we wanted to learn the truth, we’d have to “wade

through yards of pseudoscientific drivel” to do it.

Tatem wasn’t fazed, or at least not publicly, by the fact that these alleged purveyors of nutritional nonsense included,

among others, Walter Mertz, head of the Carbohydrate Nutrition Laboratory at the U.S. Department of Agriculture; John

Yudkin, the most influential nutritionist in the United Kingdom, founder of the first dedicated department of nutrition in

Europe; and the Harvard nutritionist Jean Mayer, easily the most influential nutritionist in the United States and shortly

to become president of Tufts University.

Mayer had published an article in June 1976 in The New York Times Magazine—“The Bitter Truth About Sugar”—

linking sugar not just to cavities and tooth decay but to obesity and type 2 diabetes, what Mayer called the “fat-and-forty

type” of diabetes because of its association with obesity and aging. For children, Mayer suggested, sugar is quite possibly

as addictive as tobacco. “The limited bill against sucrose which can be documented is sufficient to justify a drastic decrease

in our consumption,” Mayer had written.

At the Scottsdale meeting, four months after the Times had published Mayer’s article, Tatem described how the Sugar

Association had come to learn that Reader’s Digest was planning to run an excerpt of it. Tatem and his colleagues had then

managed to kill the excerpt, he said, first with an hour-and-a-half call to a Reader’s Digest editor, followed by a three-page

telegram to the managing editor himself. Mayer’s article, according to the telegram, which was distributed to board

members at the meeting, was a “scientific farce and a journalistic disgrace,” and the Sugar Association could say this

because “not one shred of substantiated, admissible scientific evidence exists linking sugar to the death-dealing diseases.”

This was the story that the sugar industry believed, and this was the story the Sugar Association was now widely selling

to the American public. “We have moved to the defensive—the defense of our primary product,” Tatem said. “In

confronting our critics we try never to lose sight of the fact that no confirmed scientific evidence links sugar to the death-

dealing diseases. This crucial point is the lifeblood of the Association.”

—

The war on sugar, as the newspapers would take to calling it—and in which this book is the latest offensive—had emerged

fully blown in the 1960s, when the Sugar Association went on the attack to protect what Tatem later called its lifeblood.
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Prominent nutritionists, physicians, and laboratory researchers had begun to publish reports suggesting that sugar

seemed uniquely capable of causing a cluster of metabolic abnormalities—at least in laboratory animals, if not in humans as

well—that were intimately associated with both diabetes and heart disease. These reports coincided with the rise of the

consumer movement and with demands from consumer activists that the Food and Drug Administration fulfill its

obligations to protect the public from harmful pesticides and additives in food. In 1969, a White House Conference on Food,

Nutrition and Health, convened by President Richard Nixon, called for a complete FDA review of food ingredients that

were “generally recognized as safe,” or GRAS substances. Sugar had been considered by the FDA—along with other

“common food ingredients” such as salt, pepper, and vinegar—to be safe for any intended use. Still, like saccharin and

cyclamates, it could have its “GRAS status” revoked if the FDA were given sufficient reason to worry.

The challenge to the sugar industry, as Tatem explained, was first to its credibility—“for one of the offshoots of the

consumer movement has been a great weakening of public faith in the motives of business and industry”—and then to its

viability. It had to respond to the charges leveled against sugar by these researchers and public health authorities, by “the

enemies of sugar,” as Tatem called them. “We have had to answer back to establish the facts or run the risk of being

legislated out of existence.”

The sugar industry won that battle in the 1970s. In doing so, it managed to shape both public opinion on the

healthfulness of sugar, and how the public-health authorities and the federal government would perceive it for the next

quarter century, if not, perhaps, ever since. This was one of the great public-relations triumphs of the food industry. The

Sugar Association executives certainly perceived it as such.

By the mid-1980s, academic or government researchers who suggested that sugar could be a cause of heart disease or

diabetes said they were risking their credibility in the process. Largely because of the sugar industry’s public-relations

triumph, the consumption of sugars—both sucrose and high-fructose corn syrup—did not decrease dramatically, as Jean

Mayer had suggested was necessary, but, rather, saw the greatest increase in at least half a century. This was

accompanied—coincidentally or not—by equally dramatic increases in the prevalence of obesity and diabetes.

What the sugar industry accomplished in the 1960s and 1970s raises vital questions about how an industry should

respond when confronted with legitimate, albeit ambiguous, research suggesting that its product is dangerous. Defending

your product against the dire implications of research is a natural response, as is pointing out the limitations and conflicting

nature of the evidence. But does responsibility end there? Is it justified to do no more than wait and see what future

research shows?

In the mid-1970s, even researchers hired as consultants by the sugar industry were telling it to do whatever

experiments and clinical trials were necessary—to spend whatever money was necessary—to establish definitively

whether or not sugar causes diabetes and raises the risk of heart disease. Instead, the sugar industry launched its public-

relations campaign to defend sugar and attack its critics. Because this campaign succeeded, the research necessary to

establish whether the dire implications were correct, or to exonerate sugar, as the case might be, was delayed for at least

twenty years. It’s still being done, albeit only in fits and starts. The sugar industry’s campaign, however, could only

succeed with the help of a nutrition-research community that had largely come to believe that dietary fat—saturated fat in

particular—was the most likely cause of our chronic diseases. Understanding that development is crucial.

—

In the 1950s, nutrition research had turned away from its focus on the energy content and the vitamin and mineral

content of foods (the “new nutrition” of the prewar years) and instead considered the possibility that certain foods could be

unique causes of the chronic diseases that tend to kill us in the developed world. Heart disease was the immediate focus of

this newer nutrition, and the growing belief that dietary fat was the cause would determine how this scientific endeavor

played out. Nutritionists and other researchers—typically, cardiologists or other physicians—were making up the methods

and protocols for this research as they went along. It was all new science, and very much a work in progress. In retrospect,

the key players had little idea what they were doing, or how best to do it, but their conclusions shaped fifty years of

nutritional dogma and still do.

Coronary disease was the focus because of the observation that more and more Americans seemed to be dying of heart

attacks. In 1948, the American Heart Association had begun a multimillion-dollar publicity campaign to raise money for

heart-disease research. In so doing, it brought to the attention of the nation what was an undeniable fact: that more

Americans died of heart disease than from any other illness. This fueled the belief that the nation was in the midst of a

heart-disease epidemic, and this in turn prompted nutritionists and cardiologists to wonder why. The stress of modern

living was one possibility—hence, the idea that type A personalities and corporate executives were particularly susceptible

—though it had nothing to do with what we eat. The cholesterol levels in our blood were another prime suspect, and it did.

Researchers had known for decades that cholesterol was a significant component of the atherosclerotic plaques that are

a distinguishing feature of coronary artery disease or coronary heart disease. Russian researchers had famously

demonstrated that rabbits fed high doses of cholesterol developed lesions in their arteries that looked suspiciously like

atherosclerosis. (That rabbits, which are herbivores, did not naturally consume cholesterol in their diet was a fact that was

occasionally raised in protest, as it should have been.) In the 1930s, Columbia University researchers created a technique

for measuring cholesterol levels in the bloodstream (serum cholesterol, in the lingo) and with this analytical tool available,

cholesterol became the focus of nutrition science. Researchers could easily measure the serum cholesterol of study subjects

fed on different diets and see how they differed; researchers practicing the nascent science of “risk factor” epidemiology

could measure serum cholesterol in thousands of individuals in large population studies—the first, famously, was in

Framingham, Massachusetts—and see who later got heart disease and who didn’t; physicians measured cholesterol in

their patients with heart disease and compared what they saw with the cholesterol levels in their healthy patients.

By 1952, the University of Minnesota nutritionist Ancel Keys was arguing that high blood levels of cholesterol caused

heart disease, and that it was the fat in our diets that drove up cholesterol levels. Keys had a conflict of interest: his



research had been funded by the sugar industry—the Sugar Research Foundation and then the Sugar Association—since

1944, if not earlier, and the K-rations he had famously developed for the military during the war (the “K” is said to have

stood for “Keys”) were loaded with sugar. This might have naturally led him to perceive something other than sugar as the

problem. We can only guess. However, it is clear that Keys was wrong about many of his conclusions, particularly

regarding the role of fat and cholesterol in heart disease. Nevertheless, his thinking and the strength of his personality—

both his competitors and his friends described him as combative and ruthless—would drive nutrition research for the next

thirty years.

The American Heart Association also played a critical role in focusing on dietary fat and cholesterol as culprits, as it still

does. In 1957, the AHA published a fifteen-page assessment of the evidence, compiled by some of the leading cardiologists

of the era, concluding that the dietary-fat/heart-disease hypothesis was highly questionable, and castigating researchers—

presumably Keys—for taking “uncompromising stands based on evidence that does not stand up under critical

examination.” That would be the AHA’s last critical analysis. In December 1960, the organization changed its position,

albeit based on no new evidence or clinical trials. An ad hoc committee, of which Keys was now a member, took the

opposite position from the 1975 report, claiming instead that the “best scientific evidence of the time” suggested that heart

disease was caused by the saturated fat in our diet, and that men at high risk of heart disease (overweight smokers, for

instance, with high cholesterol) should eat little of it. A month later, Keys was on the cover of Time magazine as the face of

nutrition in America, arguing that the entire country should be consuming a low-fat diet (less than half the fat we were

then consuming) and that dietary fat was indisputably a cause of heart disease.

Over the next decade, researchers on both sides of the Atlantic would carry out a series of increasingly elaborate clinical

trials designed to test the hypothesis that a diet that lowered our cholesterol levels would prevent heart disease and, more

important, allow us to live a longer and healthier life. The results would be, at best, ambiguous. Some of the trials

suggested a modest reduction in heart disease from decreasing the saturated fat content of the diet; one even suggested

that it might lengthen lives. But others suggested it wouldn’t, and one even suggested that eating less saturated fat would

shorten our lives.*2  Even today, half a century later, comprehensive reviews of the connection between dietary fat and

heart disease find at best “suggestive” evidence that heart-disease risk can be increased by consuming saturated fat, and

often they state that the existing evidence simply fails to support this conclusion.

Throughout the 1960s and into the 1970s, though, the media would continue the job that Time magazine had started,

trusting the AHA to be the unbiased authority on this issue, while communicating the idea that interest in the hypothesis

that saturated fat caused heart disease, and the efforts that researchers were making to test it, constituted reason enough

to believe it was true. The AHA, meanwhile, would revisit its dietary-fat recommendations in a series of reports that

inevitably served to support its conclusions ever more forcibly. By 1970, the AHA was advocating low-fat diets for every

American, including “infants, children, adolescents, lactating and pregnant women, and older persons,” despite the

continued failure of the various clinical trials actually to confirm the hypothesis, or the fact that all these studies had been

done in adults—particularly adult men (who are at high risk for heart disease). Women weren’t studied, and so any

extrapolation of the results, ambiguous as they were, to women, let alone children and infants, would be an even greater

leap of faith.

Influential researchers would acknowledge in medical journals that the dietary-fat/heart-disease relationship was “an

unproved hypothesis that needs much more investigation,” as Thomas Dawber, a founder of the famous Framingham

Heart Study, did in The New England Journal of Medicine in 1978. But the press, the AHA, and eventually the U.S.

Congress and the U.S. Department of Agriculture treated the hypothesis as almost assuredly true, at least until definitive

research came along to demonstrate otherwise.

The simplest explanation for what happened in this period was that the dietary-fat/heart-disease hypothesis had filled a

vacuum, supplying a viable and seemingly reasonable answer to the question of what aspect of diet caused heart disease.

Any competing hypothesis that came along after had to overcome the belief that the question had already been answered.

It would have to dislodge that dogma, which was a far harder task than filling the vacuum in the first place.

—

Sugar entered the discussion of causation because it seemed an obvious culprit, at least to nutritionists and researchers

who had not already embraced the notion that fat was to blame. The logic that sugar was likely to be causally involved was

based on a series of propositions: First, that the prevalence of heart disease was increasing in Western nations (whether as

dramatically as some believed or not) and increased with affluence; it was higher in developed nations than undeveloped.

Second, that the same was true of the prevalence of diabetes, obesity, and hypertension (high blood pressure). Third, that

these disorders are intimately related: the obese are likely to be diabetic and hypertensive and have heart attacks; those

who have heart attacks are likely to be hypertensive and obese and/or diabetic; diabetics are very likely to be obese and

hypertensive and very likely to die of heart attacks. So, whatever the causal factor was, it was likely to be something that

accompanied affluence and was an integral part of Western diets or lifestyles, and something that could cause all these

diseases, not just heart disease alone.

The dramatic increase in cigarette smoking could be responsible, for instance, and it would turn out that smoking does,

indeed, raise the risk of heart disease, but it was (and still is) hard to make the argument that cigarettes cause either

obesity or diabetes. Many authorities believed that cars and mechanization had made our lives less physically active, and

this could be a factor as well, but it was (and is) easy to identify populations with high levels of obesity, diabetes, and

hypertension that also worked very hard for a living—poor populations without the benefits of automation and

mechanization.

As for diet, by far the most significant and consistent change in human diets as populations become Westernized,

urbanized, or merely affluent is how much sugar they consume. Some populations also have the opportunity to consume

more animal products and particularly red meat, but other populations—the Inuit, Native American tribes of the Great
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Plains, and African pastoralists like the Masai—were already living predominantly on animal products, and they, too, get

obese, diabetic, hypertensive, and atherosclerotic as they become Westernized. All of these populations, without exception,

consume significantly more sugar with this process of Westernization. (The business model of companies like Coca-Cola

and PepsiCo and the sugar industry itself is devoted to making that happen.) Fat consumption may have increased in the

United States since the early twentieth century, according to USDA statistics, but the reported increase was not nearly as

dramatic or as certain as it had been for sugar since the 1850s. Nutritionists legitimately argued about whether the fat-

consumption figures reported by the USDA—based on estimates made during the early years of World War II—were,

indeed, real.

No such ambiguity existed about sugar consumption. “We now eat in two weeks the amount of sugar our ancestors of

200 years ago ate in a whole year,” as the University of London nutritionist John Yudkin wrote in 1963 of the situation in

England. “Sugar provides about 20 percent of our total intake of calories and nearly half of our carbohydrate.” To Yudkin

and others, this simple fact made sugar the prime suspect for the rising prevalence of obesity, diabetes, hypertension, and

heart disease throughout developed nations.

As this argument took hold in the early 1960s, it was bolstered by observations from Israel, South Africa, and the South

Pacific linking sugar intake to what appeared to be epidemic increases in diabetes prevalence—similar to what had been

happening in the United States since the end of the Civil War, but much faster, over the course of a few decades.

In 1954, Elliott Joslin himself had challenged an Israeli physician, Aharon Cohen, to test Cohen’s belief that genetic

predisposition was not the primary cause of diabetes. Cohen had spent the previous decade studying and treating diabetes

among Native Americans in the United States and the immigrant populations that had flooded into Israel after the Second

World War. These experiences had convinced him that diet played a significant role in triggering the disease in susceptible

individuals. Cohen took up Joslin’s challenge by comparing the prevalence of diabetes in a local immigrant population—

Jews from Yemen, at the southwestern tip of the Arabian Peninsula—that had arrived in Israel in two distinct waves. The

first had come in the 1930s and had been settled in Israel for a quarter-century; the second had arrived in a legendary

and massive airlift known as Operation Magic Carpet that began in 1949 and brought forty-nine thousand Yemenite Jews

to Israel over the course of a single year.

The Yemenites who had been in Israel since the 1930s, according to Cohen’s research, had diabetes rates very similar to

those of other Israelis and of populations documented in New York and elsewhere. This rate was fifty times higher than

that of the Yemenites who had arrived in Operation Magic Carpet and had been in the country for only half a dozen years

when Cohen began his research. Cohen noted that similar disparities in disease rates for hypertension and heart disease

had been reported between these two waves of Yemenite immigrants. He and his colleagues then systematically queried

the Yemenites about their original diets in Yemen and what they were eating in Israel, and the singular difference was not

in their fat consumption. “The quantity of sugar used in the Yemen had been negligible,” Cohen reported; “almost no sugar

was consumed. In Israel there is a striking increase in sugar consumption, though little increase in total carbohydrates.”

George Campbell, a South African physician, made a similar series of observations in two populations served by the King

Edward VIII Hospital in Durban, where Campbell ran a diabetes clinic. Campbell’s research was prompted by an

observation he had made that was becoming increasingly common throughout Africa: The relatively affluent whites there

suffered from a spectrum of chronic disease—including obesity, diabetes, heart disease, and hypertension—that was

absent in rural blacks living their traditional lifestyles. This same cluster of chronic diseases, though, was becoming

increasingly apparent in blacks who had moved from rural areas into towns and cities. Campbell would describe how he

was “absolutely staggered by the difference in disease spectrum” between these rural and urban populations.*3  This

difference alone seemed to rule out genetics as the primary factor in the etiology of these diseases, and suggested some

aspect of diet or lifestyle was responsible.

Campbell focused his research on a population that was descended from immigrants who had arrived in the Natal region

of South Africa from India in the late nineteenth century to work as indentured laborers on the sugar plantations. Four out

of five of Campbell’s diabetic patients, he reported, came from this Natal Indian community, many of whom were still

employed in the local sugar industry. “A veritable explosion of diabetes is taking place in these people,” Campbell reported.

He estimated that one in three middle-aged men in this population was diabetic and described this prevalence as “almost

certainly the highest in the world.” (As we’ll see, Campbell was wrong on this account.) Although the Indian ancestry

suggested a genetic predisposition among this population, Campbell noted that the prevalence of diabetes throughout India

itself was only one in a hundred. So, if a predisposition existed, it had to be triggered by the local environment. Diet was

again the obvious suspect. Campbell ruled out the fat content, because it was as low in this population as it was in India. He

rejected the simplistic notion that these Natal Indians were merely eating too much, because the poorer members of the

community were subsisting on as little as sixteen hundred calories a day—“a figure in many countries which would be

regarded almost as a starvation wage,” said Campbell. Yet some were still “enormously fat and suffered from undoubted

diabetes proven by blood tests.” Once again, the amount of sugar consumed stood out: in India, the sugar consumption per

capita was twelve pounds per year, compared with nearly eighty pounds for the Indians in Natal.

Campbell also compared disease rates between the urban and rural Zulu populations, and noted that the urban Zulus

were beginning to appear in his hospital with diabetes, hypertension, and heart disease, whereas these diseases were still

virtually absent in the rural Zulus. The urban Zulus, Campbell reported, were eating on average ninety pounds of sugar

each year; the rural Zulus consumed only forty pounds, and this number itself had increased sixfold in a decade.

Campbell’s research led him to two conclusions that are worth mentioning about the appearance of diabetes epidemics in

populations. First, from his study of various groups, he suggested that most could tolerate as much as seventy pounds per

capita of sugar per year—roughly what Americans and the British were consuming in the 1870s—before diabetes

prevalence would begin the kind of epidemic increase he was seeing among the Natal Indian and urban Zulu populations in

South Africa. Second, diabetes had an incubation period similar, for example, to the time it took lung cancer to appear in

cigarette smokers. From the medical histories he had taken in his clinic, Campbell noted “a remarkably constant period in

years of exposure to town life”—eighteen to twenty-two years—before diabetes appeared.
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—

By the early 1960s, the argument that sugar caused not just diabetes and heart disease but the entire cluster of chronic

diseases that associated with them was being made most forcibly by two British researchers: Thomas (Peter) Cleave and

John Yudkin. Whereas Yudkin was the most influential nutritionist in the U.K., if not all of Europe, Cleave was an outsider,

a British naval surgeon turned director of medical research at the Institute of Naval Medicine. Cleave argued that white

sugar and refined grains were equally responsible for these common chronic diseases. Yudkin focused on sugar alone. Both

informed their arguments with a Darwinian perspective that was absent from discussions of the cholesterol/saturated-fat

hypothesis.

Cleave had been arguing in the pages of The Lancet since 1940 that the more a food changes from its natural state, the

more harmful it’s going to be to the animal that consumes it—in this case, humans—and that sugar and refined flour were

the most dramatic examples of this. In a series of articles and books, one of which was co-authored by George Campbell,

Cleave invoked what he called the “Law of Adaptation,” based on his reading of Darwin, to explain the epidemics of chronic

disease that Campbell and others were beginning to document around the world: species require “an adequate period of

time for adaptation to take place to any unnatural (i.e., new) feature in the environment, so that any danger in the feature

should be assessed by how long it has been there.” To Cleave, the refining of sugar and white flour and the dramatic

increase in their consumption since the mid-nineteenth century were the most significant changes in human nutrition since

the introduction of agriculture roughly ten thousand years before. “Such processes,” he wrote about the refining of sugar

and wheat, “have been in existence little more than a century for the ordinary man and from an evolutionary point of view

this counts as nothing at all.”

In the local populations of the kind that Campbell, Cohen, and others were studying, the changes in sugar and white-

flour consumption that Americans and Europeans had experienced over a century were occurring in many cases over the

span of ten to twenty years. And so their response to these foods, by Cleave’s reasoning, should be that much more

dramatic—higher levels of obesity and diabetes, particularly—and appearing in these exceedingly short periods of time. If

researchers studied a population of African Americans or Native Americans or South Pacific Islanders, or a population of

Natal Indians, as Campbell had studied, who were consuming significant amounts of sugar, and compared them with a

population of European ancestry consuming the same amount, the former would exhibit a greater prevalence of obesity

and diabetes because they would have had considerably less time to adapt to these foods at such relatively large levels of

consumption.

Cleave believed that the refining of the sugar and flour allowed both to be easily overconsumed. Compare the

teaspoonful of sugar in a single apple, Cleave suggested, with the amount of sugar commonly taken in liquid beverages. “A

person can take down teaspoonfuls of sugar fast enough, whether in tea or any other vehicle, but he will soon slow up on

the equivalent number of apples,” Cleave wrote. “The argument can be extended to contrasting the 5 oz. of sugar

consumed, on the average, per head per day [in the United Kingdom] with up to a score of average-sized apples….Who

would consume that quantity daily of the natural food? Or if he did, what else would he be eating?”

What’s more, Cleave argued, refining increased the speed of digestion of the sugars—both sucrose and glucose. The

pancreas in particular would be subject to an onslaught of glucose the likes of which it had never had to confront

throughout human history, and Cleave believed this could easily explain the rise of diabetes over the past century.

“Assume that what strains the pancreas is what strains any other piece of apparatus,” wrote Cleave, “not so much the total

amount of work it is called upon to do, but the rate at which it is called upon to do it. In the case of eating potatoes, for

example, the conversion of the starch into sugar, and the absorption of this sugar into the blood-stream, is a slower and

gentler process than the violent one that follows the eating of [any] mass of concentrated sugar.”

John Yudkin was trained not only as a physician but as a biochemist as well, having earned his Ph.D. from Cambridge

University with research that the French biochemist Jacques Monod would later credit as the basis of the work that led to

Monod’s Nobel Prize. Yudkin had developed his interest in nutrition while serving in West Africa during World War II,

when he identified the cause of a skin disease among local soldiers as a vitamin deficiency. In the early 1950s, Queen

Elizabeth College (shortly to become a school of the University of London) established the first dedicated nutrition

program in Europe under Yudkin’s leadership, and he then devoted his own research to understanding the cause and

prevention of obesity and heart disease.

In 1963, in a seminal article in The Lancet, Yudkin took up Cleave’s idea that species are adapted—“anatomically,

physiologically, and biochemically”—to a particular diet and combination of foods, and that the most dramatic departures

from this diet are likely to be the harmful ones. Yudkin proposed the term “diseases of civilization” to describe the cluster

of diseases including obesity, diabetes, and heart disease that are common in affluent Western societies and uncommon

elsewhere. (Later researchers would prefer the term “Western diseases,” to avoid the implication that somehow the only

civilized societies are Westernized ones.) He attributed this pattern to the relative amount of sugar consumed.

Underlying this notion, explained Yudkin in his Lancet article, was a series of findings coming from American

biochemists and biophysicists—at the University of California, Rockefeller University in New York City, and Yale

University—implicating the carbohydrate content of the diet in heart disease, and suggesting a common pathology

underlying obesity, heart disease, and diabetes. This research directed attention away from cholesterol as the primary

factor in heart disease and the formation of atherosclerotic plaques, and focused it instead on the particles known as

lipoproteins, which ferry the cholesterol around the circulation. (Today, when we talk about LDL cholesterol—the “bad

cholesterol”—we are referring to the cholesterol carried around in low-density lipoproteins, LDL particles.) Cholesterol is

only one of several fatlike substances that circulate in the blood. A co-traveler with cholesterol in these lipoproteins is a

form of fat known as triglycerides, and different species of lipoproteins (characterized by their density) carry differing

amounts of triglycerides and cholesterol.

Either of these substances could be playing a role in heart disease, as could any of the various species of lipoprotein

particles themselves. Cholesterol was relatively easy to measure in the 1950s and 1960s, as this science was developing,



but triglycerides were more difficult, and quantifying the lipoprotein particles required highly specialized and expensive

equipment. That didn’t mean that lipoprotein particles play less of a role in heart disease, only that their role was harder

to determine. As Yudkin observed, research was already suggesting that they were critical actors. One way to think about

this, which is how it’s often discussed today, is that the lipoproteins are like buses, and the cholesterol and the triglycerides

are the passengers. The question that would be hotly debated over the next thirty years, and still is to some extent, is

whether it’s the buses or one or another of the passengers that are doing the harm to the artery walls and therefore

causing heart disease.

By the early 1960s, as the Yale and Rockefeller researchers were reporting, it was already clear that people with heart

disease were more likely to have abnormally elevated triglycerides in their blood than elevated cholesterol (as measured

after an overnight fast, not immediately after a meal). Another way to phrase it is that a high triglyceride count—not

cholesterol—was the more common abnormality associated with heart disease. What’s more, people who were likely to get

heart disease but hadn’t yet manifested it—those with a family history, or with diabetes (as Joslin had noted thirty years

earlier), or who were merely overweight or obese—also tended to have high triglyceride levels.

All of this suggested, as Yudkin would continue to argue, that there is a pattern of metabolic and maybe hormonal

disturbances, a whole cluster of them, that cause heart disease, or at least accompany it, and that that pattern of

disturbances is far more profound than merely having high cholesterol. All of this suggested, as the Yale and Rockefeller

research was now demonstrating, that the carbohydrate content of the diet is playing a critical role: triglycerides in the

bloodstream, in particular, remain elevated when we eat carbohydrates, not fat. From this perspective, dietary fat seems

to have little or nothing to do with heart disease. Yudkin considered sugar to be the obvious suspect as the carbohydrate

responsible.

Over the next decade, Yudkin tested his sugar hypothesis in a series of experiments, feeding sugar or starch to

laboratory animals—rats, mice, rabbits, and pigs—and reporting that sugar consumption would raise some combination of

triglycerides, cholesterol, and insulin levels. He fed human subjects sugar-rich diets and reported that this raised both

their cholesterol and their triglycerides, the latter more dramatically, and that it seemed to ratchet up their insulin and

even make their blood cells sticky, which suggested to Yudkin that such individuals would now be more likely to have the

blood clots that precipitate heart attacks.*4  Other researchers began studying the effect of sugar on human subjects and

animals over the course of weeks to a few months; though this research continued to be suggestive, it couldn’t establish

whether or not sugar was truly the cause of these chronic diseases, or whether people (and the laboratory animals used in

the experiments) simply ate too much of the stuff, and so got fat first and sick second.

The kind of clinical trials that were then being carried out in the United States and Europe to test the fat hypothesis

were never pursued to test the sugar hypothesis. Through the 1960s and 1970s, researchers launched ever more

elaborate and expensive trials in which the subjects were randomized to diets of differing amounts or types of fat and then

followed for a year or several years to see the effect: Did they have more or less heart disease or cancer? Did they live

longer or tend to die prematurely? Those trials would consistently fail to confirm that eating less fat or replacing saturated

fat with polyunsaturated fat could prolong lives. No such equivalent effort would be pursued in testing sugar. Moreover,

only a few researchers were measuring the levels of circulating triglycerides in the bloodstream. Quantifying the

lipoproteins in the circulation required exorbitantly expensive and arcane equipment. And so research on these “risk

factors” for heart disease, as they would come to be called, was isolated to a very few laboratories.

When cardiologists and the American Heart Association thought about the role of triglycerides or lipoproteins in heart

disease, perhaps not surprisingly they considered them from a physician’s perspective—not what they (or we) could learn

about the genesis of heart disease by studying these other substances in our blood that associate with heart disease but,

rather, whether we could expect the doctors in their offices to measure them in patients. Did they have a drug they could

give patients to lower elevated triglycerides, and if so, would that drug have more benefits than risks? If not, what good

was it to measure triglycerides? Any physician could easily measure the cholesterol level, as could any researchers

interested in studying heart disease; therefore, cholesterol is what people studied and where the AHA invested its interest.

The medical journals in England—primarily the British Medical Journal and The Lancet—published debate after debate

on the role of sugar in chronic disease. (“The refining of sugar may yet prove to have been a greater tragedy for civilized

man than the discovery of tobacco,” one Scottish physician suggested in a letter to The Lancet in 1964.) Other researchers

and clinicians questioned, as scientists are wont to do, the interpretation that sugar really was responsible, and discussed

what studies were necessary to determine that. The American journals, like the research community in the United States,

remained focused on fat and largely quiet on the sugar question.

—

The Sugar Association first became concerned about the emerging evidence linking sugar to heart disease and diabetes as

early as 1962, but other pressing issues took precedence. The Cuban Missile Crisis, and what a Sugar Association memo

refers to as the “Castro Situation,” meant that financial contributions from Cuban sugar producers, until then members of

the association, would no longer be forthcoming. The threat of competition from artificial sweeteners, particularly

cyclamates, had made the research program on saccharine and cyclamates the Sugar Association’s “top priority,” the more

immediate threat to the livelihood of their industry.

In 1968, when the research arm of the Sugar Association split off to become the International Sugar Research

Foundation, or ISRF (and, in 1978, the World Sugar Research Organization, which is still with us today), it did so in large

part, according to sugar-industry documents, to recruit more members worldwide. These would provide more financial

support to combat the accumulating evidence from researchers tying sugar consumption to both diabetes and heart

disease. A 1969 ISRF brochure designed to entice sugar companies to join the effort (and so pay the membership fees),

titled “What’s at Stake in Sugar Research,” explained that the organization would focus on nutrition and public-health

studies, because “misconceptions concerning the causes of tooth decay, diabetes and heart problems exist on a worldwide

file:///c:/pdfcandy/6681db71673c43ecb831a9d6d06a501e/f67e9059132c4455838c0e97f4a1b6bc/OEBPS/Text/Taub_9780451493996_epub3_c08_r1.xhtml#c08-ftn4


basis.” Put simply, ISRF funds would go to combatting the notion that sugar was a unique cause of these problems. (That a

certain unconditional faith in sugar is woven into the very fabric of the organization is evident today as well. The mission of

the Sugar Association, as it now says on its Web site, is that of “educating health professionals, media, government officials

and the public about sugar’s goodness.”)

The Sugar Association had plenty of help in this regard from Ancel Keys, whose laboratory had been supported by the

association since the 1940s. In 1957, Yudkin had implicitly attacked Keys’s work in a paper demonstrating that, among

other things, sugar consumption or even the number of TVs and radios per capita tracked with heart disease in the U.K.

better than the amount of dietary fat consumed. In 1970, Keys returned the favor, in a letter he first distributed widely to

colleagues and then published in the obscure journal Atherosclerosis. He treated Yudkin as a figure of ridicule, describing

his arguments as “tendentious” and his evidence that sugar rather than fat was the cause of heart disease as “flimsy

indeed” and a “mountain of nonsense.”

Most of Keys’s criticisms were equally applicable to his own studies, which he may have known. They spoke to flaws and

limitations in the research methods that the researchers themselves were just beginning to understand—the use of short-

term trials to extrapolate to long-term chronic disease states, for instance, or the implication that associations between

what we eat and the diseases we later get mean that the latter was caused by the former. But this reality didn’t stop Keys

from using these ideas to discredit Yudkin and his work specifically.

Ultimately, Keys built his argument against Yudkin on the first results of Keys’s famous Seven Countries Study, which

had just been released and went a long way to convincing nutritionists and the public that saturated fat caused heart

disease (and monounsaturated fat, as in olive oil, protected against it). This was a project he had begun in 1956. Working

with an international team of collaborators, Keys had compared heart-disease rates with diet in sixteen populations in

Italy, Yugoslavia, Greece, Finland, the Netherlands, Japan, and the United States. Ironically, Keys’s study was the first

one ever that made an attempt to measure directly both sugar and fat consumption in different populations. The

conclusion was that, of all the various dietary factors measured in these populations, the two that tracked best with heart

disease—as Yudkin might have predicted—were sugar and saturated fat. These are two macronutrients, along with animal

protein, that populations tend to (but don’t always) consume in greater quantity as they become Westernized and more

affluent. Because the association that emerged from the Seven Countries Study seemed to be slightly stronger for

saturated fat than for sugar, and because populations in the study that ate a lot of one tended also to eat a lot of the other,

Keys now suggested that this was “adequate to explain the observed relationship between sucrose and [coronary heart

disease] without recourse to the idea that sucrose was somehow involved in the etiology”—i.e., that sugar caused it. This

was speculation, by any account, but Keys made it nonetheless. “None of what is said here should be taken to mean

approval of the common high level of sucrose in many diets,” he said in his takedown of Yudkin, yet he insisted that his

rival “has no theoretical basis or experimental evidence” to support his claims.

Four years later, when Keys and his wife, Margaret, co-authored a diet book based on their belief in the healing powers

of Mediterranean eating patterns, they insisted that Yudkin was “alone in his contentions,” at least among academic

researchers, and added, “Yudkin and his commercial backers are not deterred by the facts; they continue to sing the same

discredited tune.”

It’s hard to overemphasize how the existence of the dietary-fat hypothesis influenced thinking on the sugar hypothesis

and the evolution of the controversy. Researchers typically assumed that if Keys was right, Yudkin was wrong, and vice

versa. (The scientific conflict wasn’t helped by the fact that “there was quite a bit of loathing” personally between Yudkin

and Keys, as one of Yudkin’s colleagues would later phrase it.) Critical pieces of evidence would be viewed from one

perspective only, and usually that of supporters of the saturated-fat hypothesis. During the Korean War, for instance,

pathologists doing autopsies on American soldiers killed in battle noticed that many had significant plaque buildup in their

arteries, even though they were only teenagers. The Koreans killed in battle did not. This was later attributed to the fact

that the American soldiers ate plenty of butter, meat, and dairy products—all rich in saturated fat—and the Korean

soldiers did not. But disparities in sugar consumption could also, obviously, have explained what was seen (as, of course,

could other factors as well): as late as the 1950s, per capita sugar consumption in Korea would have been as low as or

probably lower than sugar consumption in the United States a century earlier.

When researchers realized that the French had relatively low rates of heart disease despite a diet that was rich in

saturated fats, they wrote it off as an inexplicable “paradox,” and ignored the fact that the French traditionally consumed

far less sugar than did populations—the Americans and British, most notably—in which coronary disease seemed to be a

scourge. At the end of the eighteenth century, French per capita sugar consumption was less than a fifth of what it was in

England. At the end of the nineteenth century, even after the beet-sugar revolution, France was still lagging far behind

both the British and the Americans—thirty-three pounds for the French compared with eighty-eight for the English and

sixty-six for Americans. (“Sweetness does not seem ever to have been enshrined as a taste to be contrasted with all others

in the French taste spectrum—bitter, sour, salt, hot—as it has in England and America,” wrote Sidney Mintz. “It is not

necessarily a mischievous question to ask whether sugar damaged English cooking, or whether English cooking in the

seventeenth century had more need of sugar than the French.”)

Journalists would write about the potential evils of sugar, but then write off the idea that it could cause heart disease—as

the New York Times personal-health reporter Jane Brody did, for instance, in a 1977 article entitled “Sugar: Villain in

Disguise?”—on the basis that the notion “does not have widespread support among experts in the field, who say that fats

and cholesterol are the more likely culprits.”

Whereas American researchers and observers tended to side with Keys and his dietary-fat hypothesis, Europeans were

more open-minded. “Although there is strong evidence that dietary fats, particularly the saturated ones, play an

important role in the etiology of [coronary heart disease], there is no proof that they are the only or the main culprit,”

wrote Robert Masironi, a heart-disease researcher at the World Health Organization and later president of the European

Medical Association. “As regards the relationship of sugars to cardiovascular diseases, it must be borne in mind that these

nutrients have common metabolic pathways with fats. Disturbances in carbohydrate metabolism may be responsible for



abnormal fat metabolism and may therefore act as a causative factor in the development of atherosclerosis and of

coronary disease.”

In 1971, Yudkin retired from his position as chair of the nutrition department at the University of London, hoping to

devote his time to research and writing. The university administrators replaced him with the South African nutritionist

Stewart Truswell, who believed and argued publicly that Keys’s dietary-fat hypothesis was assuredly correct and that

people should change their diets accordingly. Under Truswell’s leadership, the department broke its agreement to give

Yudkin an office and allow him to keep his laboratory, and that ended his research career. Yudkin instead spent the first

year of his retirement writing a popular polemic against sugar that was published in 1972 as Pure, White and Deadly in

England and Sweet and Dangerous in the United States.

While Yudkin’s work failed to move the medical-research community in the United States to embrace either him or his

sugar theory, publication of his book was reported by the media: “Sugar—The Question Is, Do We Need It at All,” read the

Times headline. The press attention in turn prompted the U.S. Senate to get involved. In April 1973, a Senate

subcommittee headed by George McGovern (and advised by Jean Mayer) held a congressional hearing on sugar in the

diet, diabetes, and heart disease.

The testimony came from an international panel of researchers. Yudkin testified, as did Aharon Cohen, George

Campbell, Peter Cleave, and Peter Bennett, a National Institutes of Health diabetes researcher working with the Pima

population of Native Americans in Arizona. Bennett testified that the Pima had perhaps the highest rates of diabetes of any

population ever studied. “The only question that I would have,” Bennett said, “is whether we can implicate sugar

specifically or whether the important factor is not calories in general, which in fact turns out to be really excessive amounts

of carbohydrates.” Walter Mertz, head of the Carbohydrate Nutrition Laboratory at the U.S. Department of Agriculture,

also testified, as did his colleague Carol Berdanier, explaining that refined sugar seemed to play particular havoc with

health, at least in laboratory rats. It elevates blood sugar and triglycerides specifically, and causes them to become

diabetic, Berdanier told the congressmen, “and they die at a very early age.”

The International Sugar Research Foundation responded the following March by hosting a conference in Washington,

D.C.—“Is the Risk of Becoming Diabetic Affected by Sugar Consumption?”—and inviting to speak only researchers who

were outwardly skeptical of the sugar–diabetes–heart disease connection. Absent from the list, therefore, were any of the

researchers who had testified at McGovern’s hearings and would have argued that the evidence was compelling. (The

rationale: “The research and findings of these scientists are well known to the ISRF staff and members of the

Foundation.”)

Even the researchers recruited to speak at the conference, skeptical as they were of the sugar hypothesis, agreed that

some significant percentage of individuals might be particularly sugar-sensitive, and these would experience an increase in

heart-disease risk unless they restricted their sugar consumption. “From the dietary point of view,” said the Belgian

nutritional chemist Jean Christophe, one of the speakers, “the fact that sucrose increases serum triglycerides in some

patients…could make imperative its restriction.” A review of the conference published in a diabetes journal, which the

ISRF shared with its members, concluded, “All those present agreed that a large amount of research is still necessary

before a firm conclusion can be arrived at, and various suggestions were made about future research.”

In September 1975, the International Sugar Research Foundation reconvened in Montreal to discuss research priorities

with scientist consultants hired to point them in the right direction. It was clear now that the industry was in trouble. As

John Tatem of the Sugar Association reported at the meeting, the amount of sugar sold by the industry in the United

States and thus apparently consumed had dropped by 12 percent in the previous two years alone (from 102 pounds per

capita to ninety), and a major factor was “the impact of consumer advocates who link sugar consumption with certain

diseases.”

After the Montreal conference, the ISRF disseminated a memo to its members focusing on the recommendations of

Errol Marliss, a University of Toronto diabetes specialist, implying that these would be embraced by the foundation. “It is

in the best interests of the industry to establish definitively what contribution sucrose can and does make to the course of

diabetes—and other diseases—to place it in context,” Marliss had said and the ISRF reported. “This will require the

support of well-designed research programs. Such research programs might produce an answer that sucrose is bad in

certain individuals, and if well designed, may allow for the recommendation of specific amounts to those individuals….The

foregoing could well be expensive in terms of the research investment, and should be undertaken in a sufficiently

comprehensive way as to produce results. A gesture rather than full support is unlikely to produce the sought-after

answers.”

A gesture is all the sugar industry would offer. By 1975, U.S. sugar companies were pulling their support from the ISRF,

disagreeing on how research money should be spent. Instead of pooling funds at an international level—“the effort to unite

the world for sugar research has been a dismal failure,” as Tatem reported to his board of directors—the Sugar Association

would now take back control of research in the United States and get the money to do so from local sugar-using industries

—eventually enlisting, among others, Coca-Cola, Hershey, General Foods, General Mills, Nabisco, Life Savers, Quaker

Oats, M&Ms/Mars, PepsiCo, and Dr Pepper.

First, though, the Sugar Association hired the legendary Madison Avenue public relations firm Carl Byoir and Associates

to design a public-health campaign that would “establish with the broadest possible audience—virtually everyone is a

consumer—the safety of sugar as a food.” (The PR firm and the Sugar Association submitted an application to the Public

Relations Society of America for its 1976 Silver Anvil Award, the most prestigious honor in the PR industry, awarded for

“the forging of public opinion,” and Byoir’s sugar-defense campaign would win it.) Point one was the recruitment of a Food

and Nutrition Advisory Committee (FNAC) that would be composed of well-respected authorities in medicine, nutrition,

and dentistry, all apparently willing to defend sugar as necessary to the public. To John Tatem and the sugar industry,

they were “eminent and objective medical scientists.”

Working to the sugar industry’s advantage, once again, was the rising support for the belief that saturated-fat

consumption and elevated levels of serum cholesterol were the likely causes of heart disease. At a time when Henry



Blackburn, a colleague of Ancel Keys at Minnesota, was writing in The New England Journal of Medicine that “two

strikingly polar attitudes persist” on the subject of diet and heart disease, “with much talk from each and little listening

between,” and when the National Institutes of Health had just launched two massive, unprecedented clinical trials, at a

cost of more than a quarter-billion dollars, to test, albeit only indirectly, the dietary-fat/cholesterol hypothesis, the Sugar

Association and the ISRF would build their scientific defense against sugar on the belief that saturated fat had already

been proved to be the causative agent of heart disease. (Tatem would even suggest in a letter to the editor of The New

York Times, never published, that some “sugar critics” were motivated merely by wanting “to keep the heat off saturated

fats.”)

When the Sugar Association needed an authority on heart disease for the FNAC, it enlisted Francisco Grande, who

worked closely with Keys at the University of Minnesota. Keys and Grande had co-authored over thirty papers together,

most of them either supporting the presumed relationship between dietary fat and heart disease or trying to explain away

the evidence implicating sugar. A second heart-disease authority on the FNAC was the University of Oregon nutritionist

William Connor, the leading proponent of the idea that dietary cholesterol caused heart disease.

For a diabetes expert, the FNAC recruited Edwin Bierman of the University of Washington. Bierman had been almost

single-handedly responsible for convincing the American Diabetes Association to liberalize the amount of carbohydrates

recommended in diabetic diets and to effectively ignore the sugar content. Bierman also professed an apparently

unconditional faith that it was high cholesterol levels that caused heart disease, and this implicated the saturated fat in our

diets, not sugar.

Bierman’s role, both for the Sugar Association and working on his own, was absolutely pivotal in assuring that little

research effort was expended on the possible causative role of sugar in diabetes. Bierman was unequivocal in his belief that

sugar and other carbohydrates played no role in the development of diabetes, other than perhaps providing excess

calories. He shaped the American Diabetes Association’s nutrition guidelines, taking the ADA’s focus away from sugar,

when the ADA was (and still is) involved in setting the diabetes research agenda through its own funding and the

significant advocacy/advisory role it plays. He also rejected the idea that sugar had any significant role in causing diabetes

when he co-authored, with the epidemiologist Kelly West, a section on obesity and nutritional factors in a 1976 report by

the National Commission on Diabetes—The Long Range Plan to Combat Diabetes—that has influenced the federal

government’s diabetes research agenda ever since. Some researchers, Bierman and West acknowledged, had “argued

eloquently” that refined carbohydrates such as sugar could be a precipitating factor in diabetes (citing Peter Cleave and

Aharon Cohen, but not Yudkin). They did not find the idea compelling, however, and omitted any further study of the role

of sugar from their research recommendations. “A review of all laboratory and epidemiologic evidence,” they wrote,

“suggests that the most important dietary factor increasing the risk of diabetes is total calorie intake, irrespective of

source.” In an equally influential 1979 review published in The American Journal of Clinical Nutrition, Bierman would

insist, “There is no known biological basis for the hypothesis that would relate higher sucrose or carbohydrate intakes to

the causation of diabetes.”

The point man for the Sugar Association’s Food and Nutrition Committee was Fred Stare, founder and longtime

chairman of the department of nutrition at the Harvard School of Public Health. The sugar industry had been supporting

Stare and his department since the early 1940s, and the International Sugar Research Foundation estimated that its

grants to Stare (to study the relationship between blood sugar, appetite, and obesity) had resulted in the publication of

thirty research articles and reviews between 1952 and 1956 alone. In 1960, when Stare’s nutrition department broke

ground on a new five-million-dollar building, it was paid for largely by private donations, including the “lead gift,” as Stare

described it, of $1.026 million from the General Foods Corporation, the maker of Kool-Aid and the Tang breakfast drink.

By the late 1960s, Stare had become, in academia, the most public defender of sugar—it was not even “remotely true,”

he would write, “that modern sugar consumption contributes to poor health”—while his department received funding from

the sugar industry, the National Confectioners Association, Coca-Cola, PepsiCo, and the National Soft Drink Association.

(Tobacco-industry documents reveal that Stare’s department, at his request, also received money from the Tobacco

Research Council, specifically to fund projects that might exonerate cigarettes as a cause of heart disease.) Stare freely

acknowledged that he did not use sugar in his coffee or cereal; he was saving the calories, he said, for a martini at night.

But he also argued that it was unsound “and may be hazardous” to recommend that anyone, including children, avoid

sugar, on the grounds that if they did they would be likely to replace it with saturated fat, “and that, I hope, everyone will

agree, is not desirable.”

The Sugar Association repeatedly turned to Stare and his Harvard credentials to counter any anti-sugar sentiments in

the press—“plac[ing] Dr. Stare on the AM America Show,” as internal memos reveal, and “do[ing] a 3½ minute interview

with Dr. Stare for 200 radio stations.” In using Stare as its front man to dismiss anti-sugar sentiments publicly, the Sugar

Association noted, it was “able to keep the sugar industry in the background” and so keep Stare’s conflicts of interest in the

background as well.

Ultimately, the FNAC members would be most useful as authors of an eighty-eight-page white paper, “Sugar in the Diet

of Man,” a compilation of the evidence and arguments going back into the 1930s that could be used to counter the research

put forth by Yudkin, Mayer, Cohen, Campbell, Cleave, and the other “enemies of sugar.” Stare wrote the introduction and

edited the document. Grande wrote the chapter on heart disease, exonerating sugar as a cause. Bierman co-wrote the

chapter on diabetes with Ralph Nelson of the Mayo Clinic, doing the same. “The causes of primary diabetes mellitus in man

remains [sic] unknown,” Bierman and Nelson wrote, but “there is no evidence that excessive consumption of sugar causes

diabetes.” (What made this position on sugar typically perplexing is that Bierman and Nelson didn’t actually believe that

diabetics should eat sugar, because it was bad for them, a point that they made in two short sentences in the eight-page

chapter: “Simple sugars should still be avoided,” they wrote, and sucrose is very much a simple sugar.)

The Sugar Association eventually disseminated at least twenty-five thousand copies of “Sugar in the Diet of Man.” When

newspaper food editors met for a conference in Chicago in 1975, copies of the white paper were included in their press

packets. (The sugar industry hosted a session there that included a talk by Phil White, a former student of Fred Stare’s,



who was then working as director of the department of foods and nutrition at the American Medical Association. John

Tatem, who hosted the session, insisted that the subject of discussion was not sugar per se but rather food faddism in

general and the many commodities, of which sugar happened to be just one, that were “falsely maligned by this element of

pseudo-scientists.”) When the report was sent to the press, it was accompanied by a lay summary written by a health

journalist and a press release with the headline “Scientists Dispel Sugar Fears.”

As with Stare’s placement on radio and TV shows, the Sugar Association’s role in preparing and funding the document

were kept well in the background. Sugar Association documents suggest that the FNAC activities and the report itself were

funded entirely by the sugar industry, at significant cost, but no such acknowledgment appeared on the document. A

confidential memo to “hold and use for inquiries” about bias or conflict of interest in the report was sent by the Sugar

Association to directors of communications at sugar companies across the country. According to the memo, Stare had come

up with the idea for the white paper and asked the SAI to fund it, so they paid for his research time “as we would with any

research project” and “purchased reprints,” the twenty-five thousand copies distributed.

In November 1976, Stare’s copious conflicts of interest were finally exposed in an article by Michael Jacobson, founder

of the Center for Science in the Public Interest, and two colleagues, entitled “Professors on the Take.” “In the three years

after Stare told a Congressional hearing on the nutritional value of cereals that ‘breakfast cereals are good foods,’ ”

Jacobson and his colleagues wrote, “the Harvard School of Public Health received about $200,000 from Kellogg, Nabisco,

and their related corporate foundations.” (“A lot of the public, and unfortunately some of my colleagues, think I’m a

monster,” Stare would later acknowledge, “a paid tool of the food industry.”) By 1976, however, Stare was no longer

necessary for the public-relations campaign, and the Sugar Association could turn to an FDA document that took up where

“Sugar in the Diet of Man” left off.

—

While Stare and his colleagues were drafting “Sugar in the Diet of Man,” the FDA would launch its first review of whether

sugar could be considered “generally recognized as safe” (GRAS). These GRAS reviews, requested by the White House

after President Nixon’s 1969 Conference on Food, Nutrition and Health, had been subcontracted by the FDA in 1972 to the

Federation of American Societies of Experimental Biology, which in turn had created a committee of eleven members—the

Select Committee on GRAS Substances (SCOGS)—to vet hundreds of food additives, from acacia to zinc sulfate. Over the

course of five years, SCOGS would submit seventy-two “comprehensive reports” to the FDA, covering 230 substances

that the FDA had been given reason to believe might not be as safe as thought.

This committee would officially review the science, pro and con, on sugar. Despite a stated sensitivity to industry

influence in the process (“Avoidance of even an appearance of conflict of interest was emphasized,” the SCOGS members

would later write), the chair of SCOGS, and thus of the committee reviewing sugar for the FDA, was George W. Irving, Jr.

Irving was a biochemist and a longtime member and chairman (for two years beginning in 1969) of the scientific advisory

board of the International Sugar Research Foundation. Another member of SCOGS, Samuel Fomen, a University of Iowa

professor of pediatrics, had received sugar-industry funding to study the role of sugar in infant feeding from 1970 to 1973.

According to the FDA guidelines, the committee could pronounce a substance to be hazardous—not generally recognized

as safe—if it found “credible evidence of, or reasonable grounds to suspect, adverse biological effects…in whatever

information was available.” The committee members apparently decided, however, that if a subject was sufficiently

sensitive, as sugar was (“If sucrose was to be declared a health hazard,” they would later write, “what should be done

about glucose, fructose, honey?”), they could decide that ambivalent evidence was reason enough to decide against the

potential health-hazard conclusion.

Whether we consider this right or wrong, ethical or unethical, the committee’s review of sugar relied heavily on the

Sugar Association’s “Sugar in the Diet of Man” and its authors. In January 1976, the Sugar Association obtained a copy of

the “tentative conclusions” of the SCOGS committee, which was then disseminated to the members of FNAC with an

“urgent request to review” and the anticipation that Stare and his colleagues would “identify pertinent missing and faulty

data as well as possible misinterpretation of background information.” But even the tentative conclusions were sugar-

industry friendly. The section on sugar and heart disease said “conflicting results” were found, and cited fourteen such

studies, one of which was Francisco Grande’s chapter in “Sugar in the Diet of Man”; five either came from Grande’s lab

itself or were sugar-industry-funded studies. The single paragraph on diabetes in the SCOGS review acknowledged that

studies “suggest that long term consumption of sucrose can result in a functional change in the capacity to metabolize

carbohydrates and thus lead to diabetes mellitus,” but then said that “recent reports tend to contradict” this. Of the four

contradictory reports cited, one was Ed Bierman’s chapter with Ralph Nelson in “Sugar in the Diet of Man,” and two others

were studies from Bierman’s laboratory.

The revised version of the SCOGS review, released a year later, concluded that reasonable evidence existed to conclude

that sugar caused tooth decay, but not that it was a “hazard to the public” in any other way, at least not at the levels then

being consumed. It described the evidence linking sugar to diabetes as “circumstantial,” and said there was “no plausible

evidence” that it was related to the disease, other than as a source of excess calories. The report described the evidence

linking sugar to cardiovascular disease as “less than clear.” “Furthermore,” it explained, “it would appear that the primary

dietary factors involved in cardiovascular disease are the nature and amount of fat in the diet. Thus, the role of sucrose in

cardiovascular disease appears to be secondary although it may represent a potentiating factor in its etiology.”

The one cautionary note in the SCOGS review, other than the link to cavities, was that the use of sugar in the food and

beverage industries had been increasing, and that, should these trends continue, all bets were off: “It is not possible to

determine without additional data whether an increase in sugar consumption…would constitute a dietary hazard.”

The SCOGS reviewers then thanked the Sugar Association for its help in “contribut[ing] information and data” to the

report, prompting John Tatem to remark later that, though he was “proud of the credit line, I think we would probably be

better off without it.” The report itself was signed by Irving, the former chairman of the ISRF’s scientific advisory board.



Before releasing the report in January 1977, the FDA held a public hearing to discuss it. Sheldon Reiser, director of the

USDA’s Carbohydrate Nutrition Laboratory, and his colleagues submitted what they considered “abundant evidence”

showing that “sucrose is one of the dietary factors responsible for obesity, diabetes, and heart disease.” As they would

later explain in a letter to The American Journal of Clinical Nutrition, clearly some portion of the American public could

not tolerate a diet high in sugar and other carbohydrates—perhaps fifteen million adults at the time, they estimated. This

alone, they had argued to the SCOGS panel, was reason to restrict sugar consumption by “a minimum of 60 percent” and

urge that “a national campaign be launched to inform the populace of the hazards of excessive sugar consumption.”

The members of the SCOGS panel, however, stood by their conclusions, despite “loudly proclaim[ing] the

imperfectability” of expert committees like their own. They had done the “best [they] could,” they later wrote, “under an

enormous number of uncertainties and constraints.”*5

The Sugar Association, on the other hand, would pronounce the FDA effort definitive and tout the SCOGS report as a

combination of salvation and exoneration. The SCOGS report had described the evidence against sugar variously as

ambiguous, less than clear, or circumstantial, but the Sugar Association translated those caveats as synonymous with

“nonexistent.” Tatem distributed a memo to the members of the association, suggesting that the SCOGS report “should be

memorized” by the staff of any company associated with the sugar industry. “In the long run,” he said, “the GRAS report

cannot be sidetracked, and you may be sure we will push its exposure to all corners of the country.”*6

“Sugar is Safe!” proclaimed a Sugar Association advertisement about the FDA report. “Sugar does not cause death-

dealing diseases….There is no substantiated scientific evidence indicating that sugar causes diabetes, heart disease or any

other malady.” The ad ended with a caution to the unwary consumer: “The next time you hear a promoter attacking

sugar, beware the ripoff. Remember he can’t substantiate his charges. Ask yourself what he’s promoting or what he is

seeking to cover up. If you get a chance, ask him about the GRAS Review Report. Odds are you won’t get an answer.

Nothing stings a nutritional liar like scientific facts.”

—

The Sugar Association did get around to funding research on diabetes, but it was nothing like the concerted effort that the

scientist-consultants had argued for prior to publication of the SCOGS report. Between 1976 and 1978, the sugar industry

—via the Sugar Association and the ISRF—budgeted sixty thousand dollars each year to paying Fred Stare and his fellow

Food and Nutrition Advisory Committee members, and between 1975 and 1980 it spent $655,000 on more than a dozen

research projects, designed, as the industry documents put it, to “maintain research as a main prop of the industry’s

defense.” These research proposals had to be vetted first by the FNAC members, and then by commissions that included

members of the sugar industry itself and of companies such as Coca-Cola and Hershey that constituted “contributing

research members.” Perhaps not surprisingly, virtually all the money went to proposals that set out to exonerate sugar

and to sugar-friendly researchers or simply friends of the FNAC members. (One study, at the Massachusetts Institute of

Technology, proposed to explore whether sugar could be shown to boost serotonin levels in the brains of rats, and thus

“prove of therapeutic value, as in the relief of depression.”)

Two researchers who received Sugar Association money for their work during this period—Ron Arky of Harvard, a

friend and medical-school classmate of Bierman’s, and Paul Robertson, a student of Bierman’s at the University of

Washington—both described the research philosophy of the Sugar Association in later interviews as a token gesture.

Having come under fire for selling a product that may be causing diabetes, Robertson said, “they wanted to position

themselves so that they could say they were actually helping do research on diabetes.”

The bulk of the industry’s effort would go to continuing the public-relations battle. By concentrating its efforts on the

FDA report, Tatem would describe in memos and presentations, the Sugar Association would actually lose the next battle

in the war. The industry had been confident that George McGovern’s committee, which had held the 1973 hearings on

sugar, “would self destruct” in 1977, and so the Sugar Association had focused its attention on the FDA. But the committee

survived long enough to publish a report, Dietary Goals for the United States, in January of that year. McGovern would

describe the report in a press conference as “the first comprehensive statement by any branch of the Federal Government

on risk factors in the American diet.” The committee’s report would focus primarily on getting Americans to eat less fat,

but it would also recommend that the nation reduce its sugar consumption by 40 percent, a number in tune with George

Campbell’s estimate of the threshold at which populations begin to manifest diabetes epidemics. The sugar industry was

taken by surprise.

Tatem told Sugar Association members that they had “hammered away” at McGovern’s committee afterward, using the

FDA report “as our scientific bible,” but McGovern (“or more likely his staff,” according to Tatem) wasn’t impressed and

wouldn’t budge off the 40 percent number. It stayed in a revised edition of the Dietary Goals, which was published at the

end of 1977. “The weight given to the consideration of sugar’s relationship to obesity and disease is a matter of judgment,”

McGovern wrote to Tatem in a letter, “and I believe we have been prudent in our judgment.”

After the McGovern report, though, the Sugar Association and the industry carried the day. In 1980, the U.S.

Department of Agriculture released the first edition of its “Dietary Guidelines,” drafted by a small committee led by Mark

Hegsted, who had spent his entire career working in Fred Stare’s department at Harvard. Hegsted later said that he had

relied on Ed Bierman’s 1979 review in the American Society of Clinical Nutrition to decide how to phrase the sugar

recommendations, and Bierman had been confident that sugar was harmless.

“Contrary to widespread opinion,” the “Dietary Guidelines” said, “too much sugar does not seem to cause diabetes.” It

then advised that we “avoid too much sugar,” without bothering to define what was meant by “too much.” In the second

edition of the guidelines, published in 1985, the USDA (with Fred Stare now a member of the guidelines advisory

committee) was still advising Americans to avoid too much sugar, but had now dropped the caveat on the diabetes-sugar

connection. Instead, it stated unambiguously that “too much sugar in your diet does not cause diabetes,” even though

much of the significant research published in the intervening years had come out of the USDA’s own Carbohydrate
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Nutrition Laboratory and supported the notion that sugar consumption was, indeed, a cause of diabetes, and that even

“modest” amounts of sugar could increase the risk of heart disease in a significant proportion of the population.

—

In 1986, the FDA returned to the question of whether sugar should be generally recognized as safe. Three FDA

administrators, led by Walter Glinsmann (who would later become a consultant for the Corn Refiners Association), now

took up the job that the SCOGS committee had left off in 1976. After reviewing the evidence once again, these FDA

administrators determined that “no conclusive evidence demonstrates a hazard to the general public when sugars are

consumed at the levels that are now current.”

The FDA assessment then became the official government position on sugar, its logic and conclusions echoed in a series

of official reports on diet and health that came after—particularly the 1988 Surgeon General’s Report on Nutrition and

Health and the 1989 National Academy of Sciences report Diet and Health, which are the two seminal documents on the

subject in the last half-century, and even reviews by the Institute of Medicine as late as 2005. All of these official

documents focused on fat as the root of dietary evils: The “disproportionate consumption of food high in fats,” according to

the Surgeon General’s report, played a prominent role in five of the ten most common causes of death and thus could be

held chiefly responsible for two-thirds of the 2.1 million deaths in the United States that year. All repeated the FDA’s

conclusion that the evidence linking sugar to chronic disease was inconclusive, and then effectively equated “inconclusive,”

as the Sugar Association did, with “nonexistent.” (As of March 2016, the Sugar Association Web site was still misquoting

the FDA report to make that point.)

All of these seminal reports also ignored a second caveat that accompanied the 1986 FDA review of sugar: the FDA

report had concluded that sugar was likely to be harmless “when sugars are consumed at the levels that are now current.”

As Walter Glinsmann would later explain, any substance could be harmful if taken at too high a dose, so the levels at which

a substance is taken in a drug or consumed in a diet are key. (This logic was contrary to that used by the SCOGS panels,

for instance, in condemning cyclamates and saccharin—the dosage necessary to induce cancer in an animal model was

considered irrelevant—but the FDA and Glinsmann’s committee invoked it with sugar nonetheless.)

In their 1986 report, Glinsmann and his colleagues estimated the levels at which sugar was currently consumed to be

forty-two pounds of sugar per person per year, or the equivalent every day of the amount of sugar in eighteen ounces—a

can and a half—of Coke or Pepsi. This was only slightly more than half of what the USDA was estimating at the time—

seventy-five pounds per capita—and significantly less than half (44 percent) of what the USDA estimated we were

consuming by the early twenty-first century, ninety pounds per capita. Even the most ardent critics of sugar would

probably be content if Americans consumed only forty-two pounds of added sugar and high-fructose corn syrup each year

on average, but the evidence suggests we consume significantly more.

In 1989, the British Committee on Medical Aspects of Food Policy (commonly known as COMA) released the British

government’s first official assessment of the health aspects of sugar, a report entitled Dietary Sugars and Human Disease.

The committee that authored the report was composed of a dozen of the leading nutritionists, biochemists, and

physiologists in the U.K., led by a diabetes specialist named Harry Keen, who had received funding from the sugar

industry throughout the 1970s.

The British report clearly manifested the conflict between the urge to exonerate sugar—based on, if nothing else, what

the FDA and hence the surgeon general’s office and the National Academies of Science were now claiming—and the

scientific evidence itself. Keen and his colleagues acknowledged that chronic consumption of sugar at the levels the British

public seemed to be consuming at the time (roughly equivalent to the seventy-five pounds per capita the USDA was then

estimating for American consumption) could induce, as Yudkin had proposed, a cluster of metabolic abnormalities

associated with elevated levels of triglycerides and thus heart disease, diabetes, hypertension, and obesity. It

acknowledged that some significant portion of the population was sensitive to sugar and other carbohydrates. But it then

concluded that sugar “played no causal role” in these diseases. The one major caveat in the British report was that

individuals with elevated levels of triglycerides—a proportion that today, for instance, might constitute as much as half of

the adult population in the United Kingdom or the United States—would be best served by restricting their consumption of

sucrose and other “added sugars” to twenty to forty pounds per year, or roughly what the British were consuming per

capita in the early years of the Victorian era—almost two hundred years earlier.

*1 Much of the content in this chapter about the Sugar Association and its defense of sugar was first published as an article in the

November–December 2012 issue of Mother Jones, which I co-authored with Cristin Kearns. Cristin unearthed all the sugar industry

documents on which the article and this chapter rely.

*2 This study was completed in 1973 but not officially published until 1989, because, as the lead investigator told me, “We never saw the

results that we thought we would.” This kind of selection bias was all too common in this research.

*3 This same comparison would be made by Campbell and others between the disease spectrum in black Africans and in blacks in the

United States, who had been (forcibly) removed from Africa only a few hundred years earlier. The comparison strongly implied that

something other than genetics was involved in these chronic diseases; some aspect of diet or lifestyle had to be triggering the disease that

was present in the United States and relatively absent in Africa.

*4 In the United States, Ancel Keys and his colleagues at the University of Minnesota first fed high-sugar diets to middle-aged men and also

reported that their cholesterol levels rose. Keys then repeated the studies with college students and reported that the sugar-rich diets

seemed benign to them, reaffirming to Keys that he was right and Yudkin was wrong. But it is possible, if not likely, that men in their forties

and fifties respond differently to sugar than they would have in their late teens and early twenties.

*5 These constraints included the limited amount of research, the “limitations of experimental designs,” “the tangled web of social

consequences associated with the introduction or withdrawal of a commercially added food ingredient,” and “the continuous progression

of scientific theories and empirical findings.”

*6 In May 1976, when the Public Relations Society of America awarded its Silver Anvil Award to the Sugar Association and Byoir and
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Associates for the advertising campaign in defense of sugar, the society emphasized the campaign’s “ability to stem the flow of reckless

commentary” about sugar, and singled out the conclusions of the SCOGS report as an accomplishment that would make it “unlikely that

sugar will be subject to legislative restriction in coming years.”
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“The refining of sugar”: Dickson 1964.

Sugar Association first became concerned: Hickson 1962.

“Castro Situation”: Hass 1960.

“top priority”: Kelly 1969.

“What’s at Stake in Sugar Research”: Kelly 1969.

“educating health professionals”: Sugar Association, Inc., at http:// www. sugar. org/ about-us/.

Yudkin had implicitly attacked Keys: Yudkin 1957.

Keys returned the favor: Keys 1971.

“adequate to explain”: Ibid.

“alone in his contentions”: Keys and Keys 1975: 58.

“quite a bit of loathing”: Interview, Richard Bruckerdorfer, Feb. 12, 2004.

During the Korean War: See, for instance, Mayer and Goldberg 1986; Enos et al. 1953.

French traditionally consumed far less sugar: Huetz de Lemps 1999.

“Sweetness does not seem”: Mintz 1985: 190.

“does not have widespread support”: Brody 1977.

“Although there is strong evidence”: Masironi 1970.

Truswell, who believed and argued publicly: Truswell 1977.

Ended his research career: Interviews, Richard Ahrens, Dec. 7, 2002; Donald Naismith, Dec. 11, 2002; Richard Bruckendorfer, Jan. 29,

2003, and Feb. 12, 2004; and Michael Yudkin, Feb. 13, 2004.

Popular polemic against sugar: Yudkin 1972a; Yudkin 1972b.

“Sugar—The Question Is”: Warren 1972.

A Senate subcommittee: Select Committee 1973.

The testimony came from: Select Committee 1973 (“The only question”: 256; “and they die”: 155).

“The research and findings”: Hillebrand, ed., 1974: 56.

“From the dietary point of view”: Ibid.: 61.

“All those present”: Urbinati 1975.

Reconvened in Montreal: ISRF 1975 (“the impact of consumer advocates”: 6).

Recommendations of Errol Marliss: ISRF 1976.

“the effort to unite the world”: SAI 1977b.

“establish with the broadest possible”: SAI 1976.

Point one was the: Ibid.

“eminent and objective”: Tatem 1975.

“two strikingly polar attitudes”: Blackburn 1975.

“sugar critics”: Tatem 1976b.

Grande, Connor: Deutsch 1975.

Edwin Bierman: His role in shaping the ADA’s nutrition guidelines came about first via a paper on high-carbohydrate, low-fat diets for

diabetics published in 1971, with John Brunzell as a collaborator (Brunzell et al. 1971), and then through his chairing of the ADA’s

Committee on Food and Nutrition that same year, which was the first to begin liberalizing the recommended carbohydrate content of

the diabetic diet (ADA 1971).

Involved in setting the diabetes research agenda: National Commission 1976: 81–105 (“argued eloquently”: 96; “A review of all”: 97).

“no known biological basis”: Bierman 1979. Bierman’s review chapter on carbohydrates and sugar was in a committee report of the

American Society of Clinical Nutrition, which was then used by administrators at the USDA to establish the first “Dietary Guidelines

for Americans,” released a year later.

Thirty research articles and reviews between 1952 and 1956: Cheek ed., 1974: 100–103.

“lead gift”: Stare 1987: 175.

not even “remotely true”: Whelan and Stare 1983: 194.

His department received funding: Stare 1987: 175–76.

Tobacco-industry documents reveal: See http:// legacy. library. ucsf. edu/ tid/ qhn96b00/ pdf for a description of the study, describing the

conclusion before it was conducted—that body type could be blamed for heart disease rather than smoking. See http:// legacy. library. 

ucsf. edu/ tid/ eam96b00/ pdf for Stare’s request of funds for this study.

A martini at night: Hess 1978.

“and may be hazardous”: Stare 1976a.

Sugar Association repeatedly turned to Stare: SAI 1975d.

“Sugar in the Diet of Man”: Stare, ed., 1975.

Grande wrote the chapter: Grande 1975.

Bierman co-wrote: Bierman and Nelson 1975.

Twenty-five thousand copies: Darrow and Forrestal 1979: 739.

Included in their press packets…“falsely maligned”: SAI 1975a: 2.

“Scientists Dispel Sugar Fears”: SAI 1975b.

Funded entirely by the sugar industry…confidential memo: SAI 1975c.

“Professors on the Take”: Rosenthal et al. 1976.

“A lot of the public”: Hess 1978.

FDA would launch: On the history of the GRAS reviews, see USFDA 2015.

Seventy-two “comprehensive reports”: LSRO 1977.

“Avoidance of even an appearance”: Siu et al. 1977: 2530.

Irving…longtime member and chairman: ISRF 1969.

Fomen had received sugar-industry funding: Cheek, ed., 1974: 4.

“credible evidence…if sucrose was to be declared”: Siu et al. 1977: 2534, 2535.

“urgent request…identify pertinent”: Bollenbeck 1976.

“conflicting results”: LSRO 1975: 7.
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Cited fourteen such studies: These were references 30 and 46–58. Reference 56 was Grande’s chapter; 46, 50, and 51 were from his

laboratory; and 47 was funded by the sugar industry.

“suggest that long term consumption”: This concerned reference 10.

Four contradictory reports: References 94–97: of those, 95 and 96 are studies from Bierman’s laboratory, and reference 97 is his chapter

with Nelson.

The revised version of the SCOGS review: LSRO 1976: 13–14.

“It is not possible”: Ibid.: 14.

“contribut[ing] information”: Ibid.: 29.

“proud of the credit”: SAI 1977c: 2.

Reiser…and colleagues submitted: Ibid.: 30.

“abundant evidence”: Reiser and Szepesi 1978.

“loudly proclaim[ing]”: LSRO 1977: 2553.

“should be memorized”: SAI 1977c: 2.

Footnote. “limitations of experimental design”: Ibid.

“Sugar is Safe!”: SAI 1977e.

Footnote. PRSA 1976.

Funding research on diabetes: SAI 1978: 13–43 (“prove of therapeutic value”: 21).

“maintain research”: SAI 1977d: 34.

Two researchers who received: Interviews, Ron Arky, Feb. 2, 2012; Paul Robertson, Jan. 6, 2012.

“would self destruct”: SAI 1977a: 4.

“first comprehensive statement”: Select Committee 1977.

“hammered away”: SAI 1977a: 4.

“The weight given”: McGovern 1977.

Hegsted later said: Interview, Mark Hegsted, March 30, 1999.

“Contrary to widespread opinion”: USDA and HEW 1980.

Stated unambiguously: USDA and HEW 1985.

Come out of the USDA’s own Carbohdyrate Nutrition Laboratory: Reiser et al. 1986 (“modest”); Reiser and Hallfrisch 1987.

“no conclusive evidence”: Glinsmann et al. 1986: S15.

Surgeon General’s Report: US HHS 1988 (linking sugar to chronic disease: 111).

Diet and Health: NRC 1989: 273–79.

Institute of Medicine: IOM 2005: 295–324.

“disproportionate consumption”: Koop 1988.

Sugar Association…still misquoting: See http:// www. sugar. org/ sugar-your-diet/ what-does-the-science-say/.

“when sugars are consumed”: Glinsmann et al. 1986: S15.

Any substance could be harmful: Interview, Walter Glinsmann, Feb. 7, 2011.

Forty-two pounds of sugar per person: Glinsmann et al. 1986: S150–S216.

“played no causal role”: COMA 1989: 43.

CHAPTER 9: WHAT THEY DIDN’T KNOW

Epigraph. “I wish there were some formal courses”: Thomas 1985.

“The method of science”: Popper 1979: 81.

Hundred thousand subjects: Review Panel 1969, and US HEW 1971.

Quarter-billion dollars in two trials: MRFIT Research Group 1982; LRC Program 1984a; LRC Program 1984b.

“It’s an imperfect world”: Interview, Basil Rifkind, Aug. 6, 1999.

Massive public-relations campaign: See Taubes 2007: 58–61.

The authorities involved had little doubt: Marshall 1990.

Women’s Health Initiative: Prentice et al. 2006 (breast cancer); Howard, Van Horn, et al. 2006 (heart disease and stroke); Howard,

Manson, et al. 2006 (weight); Beresford et al. 2006 (colorectal cancer).

Chose not to perceive: See, for instance, NHLBI Communication Office 2006, Buzdar 2006, and WHO press release: http:// www. who. int/ 

nmh/ media/ Response_statement_16_feb_06F. pdf.

“the disproportionate consumption”: Koop 1988.

The Cochrane Collaboration: Hooper et al. 2012.

“We’re all being pushed”: Interview, William Harlan, Jan. 24, 1999.

Footnote. Bacon 1994: 57.

Yudkin discussed this conflict: Yudkin 1971.

“strain specific”: Bender and Damji 1971.

“just as great a mistake”: Yudkin 1971.

A more nuanced perspective: On the biochemistry of sucrose and fructose, see, for instance, Shafrir 1991.

“unfettered by cellular controls”: Lyssiotis and Cantley 2013.

“the most lipogenic”: Interview, Walter Glinsmann, April 11, 2002.

“the remarkable hepatic”: Shafrir 1991.

In human studies: See, for instance, Kraybill 1975, citing, among other studies, Roberts 1973.

Young women…relatively resistant: See, for instance, Nikkilä 1974.

Footnote. “shows a tendency”: Higgins 1916.

Manifest…glucose intolerance: See, for instance, Bender and Damji 1971.

Cohen and his Israeli colleagues reported: Cohen et al. 1974.

Footnote. Interview, Walter Glinsmann, Feb. 7, 2011.

Researchers at Oxford University: Jenkins et al. 1981.
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