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Popularized by Michael Pollan 
in his best-selling In Defense of 
Food, Gyorgy Scrinis’s concept 

of nutritionism refers to the reduc-
tive understanding of nutrients as the 
key indicators of healthy food—an 
approach that has dominated nutrition 
science, dietary advice, and food mar-
keting. Scrinis argues this ideology has 
narrowed and in some cases distorted 
our appreciation of food quality, such 
that even highly processed foods may 
be perceived as healthful depending on 
their content of “good” or “bad” nutri-
ents. Investigating the butter versus 
margarine debate, the battle between 
low-fat, low-carb, and other weight-loss 
diets, and the food industry’s strategic 
promotion of nutritionally enhanced 
foods, Scrinis reveals the scientific, 
social, and economic factors driving 
our modern fascination with nutrition.

Scrinis develops an original frame-
work and terminology for analyzing 
the characteristics and consequenc-
es of nutritionism since the late nine-
teenth century. He begins with the era 
of quantification, in which the idea of 
protective nutrients, caloric reduction-
ism, and vitamins’ curative effects took 
shape. He follows with the era of good 
and bad nutritionism, which set nutri-
centric dietary guidelines and defined 
the parameters of unhealthy nutrients; 
and concludes with our current era of 
functional nutritionism, in which the 
focus has shifted to targeted nutrients, 
superfoods, and optimal diets. 

Scrinis’s research underscores the 
critical role of nutrition science and 
dietary advice in shaping our rela-
tionship to food and our bodies and 
in heightening our nutritional anxi-
eties. He ultimately shows how nutri-
tionism has aligned the demands and 
perceived needs of consumers with 
the commercial interests of food man-
ufacturers and corporations. Scrinis 
also offers an alternative paradigm for 
assessing the healthfulness of foods—
the food quality paradigm—that privi-
leges food production and processing 
quality, cultural-traditional knowledge, 
and sensual-practical experience, and 
promotes less reductive forms of 
nutrition research and dietary advice.
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Gyorgy Scrinis is a lecturer in food 
politics in the School of Land and 
Environment at the University of 
Melbourne, Australia. His research 
addresses the politics, sociology, and 
philosophy of food and of science and 
technology.

“It is an arithmetic of which too 
many of us are capable—casting 
our eyes over our plates and calcu-
lating under our breath the balance 
of carbohydrate, protein, calorie, 
and other nutritional values. The 
origins of this very modern, very 
capitalist grace are laid bare in Gy-
orgy Scrinis’s important, iconoclas-
tic, and long-awaited study. If you 
care about the nutritional content 
of your food, you should care about 
why you care. Nutritionism, in large 
doses, has the answers.” 

 —Raj Patel, author of Stuffed and 
Starved: The Hidden Battle for the 
World System

“This book artfully brings together 
two fields. One is the huge body 
of scholarly and popular texts that 
provide nutritional advice, or tell 
us what to eat. Scrinis has combed 
through this literature in exhaus-
tive detail to provide a magnificent 
synthesis. The other field is what I 
would call critical nutrition studies, 
referring to a growing literature that 
interrogates and historicizes nutri-
tional advice. Scrinis critiques this 
on its own terms and then suggests 
other approaches to evaluating food.”

 —Julie Guthman, author of Weigh-
ing In: Obesity, Food Justice, and the Lim-
its of Capitalism

“Scrinis provides a new language for 
talking about how our ideas about 
what makes a good diet have come 
to be.” 

 —Charlotte Biltekoff, 
University of California, Davis

“Scrinis details the ideology of ‘nu-
tritionism,’ in which the great ma-
jority of dietary advice is reduced 
to statements about a few nutrients. 
The resulting cascade is nutrient-
based dietary guidelines, nutrition 
labeling, food engineering, and food 
marketing. I agree with Scrinis that 
a broader focus on foods would lead 
to quite a different scientific and 
political cascade, including a more 
healthful diet for many people and 
a different relationship between the 
public and the food industry.” 

 —David Jacobs, Mayo Professor of 
Public Health, School of Public Health, 
University of Minnesota
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ch a pter one

A Clash of Nutritional Ideologies

In appearance, colour, luster, and plasticity, margarine is superior to butter; in taste and fl avor 
the recent improvements show excellent results. . . .  The nutritional qualities of margarine, too, 

can be modifi ed with comparative ease, either by action on the constituents of the fat phase, 
or by the inclusion of useful additives.

—robert feron, margarine, 1969

Margarine has been the chameleon of manufactured food products, able to 
transform its nutritional appearance, adapt to changing nutritional fads, 
and charm unwitting nutrition experts and nutrition- conscious consum-
ers.1 While research published by nutrition scientists in the early 1990s on 
the harmfulness of the trans- fats in margarine temporarily unveiled its 
highly pro cessed and degraded character, margarine has subsequently been 
reinvented as a trans- fat-free, cholesterol- lowering “functional food.”

The history of margarine refl ects some of the broader shifts in nutri-
tional paradigms across three distinct eras of nutrition science and dietary 
advice over the past century and a half. From its invention by a French 
chemist in the late nineteenth century and up until the 1960s, the public 
generally regarded margarine as a cheap imitation of butter, and marga-
rine was largely consumed by those who could not afford the real thing. 
The manufacturing of this highly pro cessed spread involved hardening the 
vegetable oil by chemically reconstituting the polyunsaturated fats in the 
oil, a pro cess that produces both saturated fats and novel forms of trans- 
fatty acids. A number of other ingredients  were added to help simulate the 
appearance, taste, texture, and nutrient profi le of butter, including yellow 
coloring agents and vitamins A and D.

In the early 1960s, American nutrition scientist Ancel Keys and others 
found evidence of an indirect relationship between saturated fats and the 
increased risk of heart disease. Saturated fats raised blood cholesterol levels, 
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which in turn was associated with the increased risk of heart disease, while 
polyunsaturated fats decreased blood cholesterol levels. So began the idea 
of distinguishing between “good” and “bad” nutrients, and between “good 
fats” and “bad fats” in particular— signaling the emergence of a new nutri-
tional era. Despite the preliminary nature of this new nutritional theory 
regarding saturated and polyunsaturated fats, such was the conviction of 
Keys and other advisors of the American Heart Association (AHA) that 
this discourse of good and bad fats eventually came to dominate not only 
dietary guidelines for heart disease but also the broader nutriscape.2

It was entirely on the basis of the emerging hypothesis regarding good 
and bad fats that many nutrition scientists came to promote those marga-
rines manufactured from polyunsaturated- rich vegetable oils as “health-
ier” than saturated fat– rich butter. These experts considered the benefi -
cial effects of polyunsaturated oils, and the detrimental effects of saturated 
fats, to be more important than the types of pro cessing and additives used 
in the manufacture of margarine.

The promotion of margarine over butter by nutrition experts and man-
ufacturers has exemplifi ed a number of the features and limitations of 
what I call the ideology of nutritionism.3 This ideology has framed and 
shaped nutrition science research since the late nineteenth century and has 
increasingly informed dietary advice, food labeling regulations, food en-
gineering and marketing practices, and the public understanding of food. 
Nutritionism— or nutritional reductionism— is characterized by a reduc-
tive focus on the nutrient composition of foods as the means for under-
standing their healthfulness, as well as by a reductive interpretation of the 
role of these nutrients in bodily health. A key feature of this reductive in-
terpretation of nutrients is that in some instances— and especially in the 
case of margarine— it conceals or overrides concerns with the production 
and pro cessing quality of a food and its ingredients.

In the early 1960s, Keys himself had briefl y raised concerns about the 
healthfulness of trans- fats and chemically hardened vegetable oils, having 
conducted studies showing that they seemed to raise cholesterol levels in 
much the same way as saturated fats did. But neither Keys nor many other 
scientists pursued this research into trans- fats and instead focused on stig-
matizing the saturated fats that naturally occurred in many foods, par-
ticularly animal products.

The wheels only started to fall off the margarine bandwagon in 1990 
when two Dutch scientists published a study claiming that trans- fats  were 
in fact more harmful than saturated fats, since they raised so- called bad 
cholesterol in the blood (low- density lipoprotein, or LDL, cholesterol), 
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while also lowering “good cholesterol” (high- density lipoprotein, or HDL, 
cholesterol).4 In the following years, further studies  were published by 
other researchers, including Walter Willett of the Harvard School of Pub-
lic Health, that demonstrated an association between trans- fat consump-
tion and the increased incidence of heart disease, as well as the role of trans- 
fats in promoting infl ammation in the body and other detrimental health 
effects.5 These studies directly contradicted the earlier advice of most 
nutrition experts that margarine was a healthier alternative to butter. In 
the name of improving the heart health of citizens, nutrition experts— by 
their own admissions— may have in fact been sending them to an early 
grave.6 A new scientifi c consensus eventually coalesced around the idea 
that “trans- fats are bad fats” and are the worst fats of all, even more harm-
ful than the supposedly “artery- clogging” saturated fats.

The history of margarine and trans- fats described thus far— and the 
reportedly harmful properties of trans- fats—should be fairly familiar to 
most readers. But what happened next illustrates how little has been learned 
from this trans- fat fi asco. Rather than opening up for questioning or chal-
lenging the reductive interpretation of foods in terms of their fat or nutri-
ent composition, the trans- fat controversy has become an opportunity for 
nutrition experts to reinforce the nutritionism paradigm. The reference 
to trans- fats as bad fats, for example, has been used to reinforce and extend 
the language and assumptions regarding good and bad fats, as well as of 
good and bad cholesterol. Public health institutions such as the AHA 
have also used the trans- fat issue to reinforce their long- running campaign 
against saturated fats, even characterizing saturated fats as the more dan-
gerous of the two fats because people consume more of it.

Importantly, the focus on types of fats has maintained the attention of 
nutrition experts and the public on the presence or absence of trans- fats in 
margarine, rather than on the pro cessing techniques and ingredients used 
in its production. Since the mid- 1990s margarine producers and other food 
manufacturers have reformulated their products, and fast- food restau-
rants have changed the oils they use for deep- frying, in order to reduce or 
remove the trans- fats. Yet few experts have questioned or alerted the public 
to the new techniques that margarine manufacturers are now using to 
 solidify vegetable oils, or examined what the health implications of these 
alternative techniques and ingredients might be. In this “virtually trans- 
fat-free” era, food manufacturers now use a combination of techniques, 
including interesterifi cation, fractionation, and full hydrogenation, to re-
constitute and solidify the fats in vegetable oils. The hydrogenation pro-
cess that produces industrial trans- fats is in many cases still being used, but 
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in such a way as to avoid or minimize the creation of trans- fats. While the 
end product may have fewer trans- fats, it is not necessarily any less pro-
cessed or chemically transformed: the fats have simply been reconstituted 
in another form. Interesterifi ed fats— or i- fats for short— have come to re-
place some of the trans- fats in margarine and other products.

While the trans- fat controversy was unfolding throughout the 1990s, 
some margarine producers, such as Unilever, quietly began reducing the 
trans- fats in their products. But around this time they also simultaneously 
developed a premium line of “cholesterol- lowering” margarine products 
fortifi ed with plant sterols. The production of these margarines involves 
adding highly pro cessed plant components— sometimes derived from wood 
pulp— to an already heavily pro cessed food product. These margarines 
and spreads are now permitted to carry the health claim, approved by the 
U.S. Food and Drug Administration (FDA), that they “may reduce the 
risk of heart disease.”7 These health claims are based on the same hypoth-
esis linking blood cholesterol levels and heart disease risk that has in-
formed dietary guidelines since the 1960s, rather than on any direct evi-
dence that consuming these varieties of margarine leads to a reduction in 
the incidence of heart disease.

The idea that you can actively reduce your risk of heart disease if you 
consume these fortifi ed products is characteristic of the present era of 
functional nutritionism. Rather than just avoiding the bad nutrients, the 
dominant nutritional discourse has now shifted to the goal of optimizing 
your consumption of benefi cial nutrients. Rather than just aiming to be 
healthy, some of the imperatives of functional nutritionism are that you 
enhance your health and target par tic u lar bodily functions and pro cesses. 
To achieve this enhanced and optimized state of health and bodily func-
tioning, we must keep up with the latest nutrition research and expert 
advice if we are to identify the  whole foods or pro cessed “functional foods” 
that deliver the desired health benefi ts. The food industry is ideally placed 
to respond to and cultivate consumer demand for these health- enhancing 
functional foods.

Nutritionally R eductive Science 

and Dietary Advice

The trans- fat fi asco is one of a number of cases of revisions and back- fl ips 
in scientifi c knowledge and dietary advice that have contributed to the 
common public perception that nutritional advice is constantly changing. 
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These revisions include advice regarding dietary cholesterol, eggs, low- fat 
diets, and beta- carotene supplements.8 However, my critique of nutri-
tionism is not based on a concern that nutrition scientists sometimes get it 
“wrong”— indeed, the claim that there is a clear- cut “right” answer or sci-
entifi c truth regarding the health effects of nutrients is one of the features 
of nutritionism itself. The point is not that nutrition science has not 
yielded valuable insights into the relationships among nutrients, foods, 
and the body, but that these insights have often been interpreted in a re-
ductive manner and then translated into nutritionally reductive dietary 
guidelines. This reductive interpretation includes the decontextualiza-
tion, simplifi cation, and exaggeration of the role of nutrients in determin-
ing bodily health.

It is also important to make clear that nutritionism and nutritional 
reductionism— as I defi ne these concepts  here— do not simply refer to the 
study or understanding of foods in terms of their nutrient parts. If that 
 were the case, then all scientifi c research into nutrients, and all nutrient- 
specifi c dietary advice, would necessarily be reductive. Rather, it is the 
ways in which nutrients have often been studied and interpreted, and then 
applied to the development of dietary guidelines, nutrition labeling, food 
engineering, and food marketing, that are being described as reductive. 
This suggests that there are other (less reductive) ways in which nutritional 
knowledge could be developed and applied.

The past century and a half of scientifi c research has highlighted the 
im mense complexity of relationships between food and bodily health. 
Foods are combinations of many nutrients and food components in vari-
ous quantities and combinations. These nutrients may interact with other 
nutrients and other components within the body, and the health effects of 
a food may also depend on the other foods they are combined with in a 
meal. At the same time, various food pro cessing techniques and additives 
may signifi cantly transform— and in some cases reduce or degrade— the 
nutritional quality of  whole foods. Understanding the health effects of 
this range of foods, additives, and pro cessing techniques is also challeng-
ing because most bodily functions, diseases, and health conditions are 
likely to be affected by multiple dietary and nondietary factors. Single- 
nutrient defi ciency diseases, for example— such as vitamin C defi ciency 
causing scurvy— are now the exception rather than the rule in highly in-
dustrialized countries.

Despite the complexities of these food- body interactions, nutrition 
 experts have consistently elevated their limited and often quite prelimi-
nary understanding of nutrients to the status of nutritional certainties or 
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truths. From the nineteenth- century attempts by scientists to calculate 
the precise quantity of macronutrients and calories required for normal 
growth and to prevent defi ciency diseases, this nutritional hubris has been 
extended to issuing defi nitive dietary advice for reducing the risk of chronic 
diseases, such as heart disease, cancer, and diabetes. More recently, nutri-
tion experts claim to be able to identify the nutrients and foods capable of 
not only maintaining good health but also optimizing our health and en-
hancing specifi c bodily functions. This myth of nutritional precision involves 
an exaggerated repre sen ta tion of scientists’ understanding of the relation-
ships among nutrients, foods, and the body. At the same time, the dis-
agreements and uncertainties that exist within the scientifi c community 
tend to be concealed from, or misrepresented to, the lay public.

A key characteristic of nutritional reductionism has been that nutrition 
scientists’ understanding of nutrients has been systematically decontextu-
alized. The role of nutrients has often been interpreted outside the context 
of the foods, dietary patterns, and broader social contexts in which they 
are embedded. Nutrition experts have, for example, made defi nitive state-
ments about the role of single nutrients, such as the role of fat or fi ber, in 
isolation from the foods in which we fi nd them. This single- nutrient re-
ductionism often ignores or simplifi es the interactions among nutrients 
within foods and within the body. It has also involved the premature 
translation of an observed statistical association between single nutrients 
and diseases into a deterministic or causal relationship, according to which 
single nutrients are claimed to directly cause, or at least increase the risk 
of, par tic u lar diseases. Nutrition scientists have also tended to exaggerate 
any benefi cial or detrimental health effects of single nutrients. For example, 
the detrimental effects of total fat, saturated fat, and dietary cholesterol— 
and the benefi ts of polyunsaturated fats, omega- 3 fats, and vitamin D— 
have all, arguably, been exaggerated, if not in some cases seriously misrep-
resented, over the years.

Nutrition science has for much of its history been preoccupied with 
studying the naturally occurring nutrients found in  whole foods, rather 
than the highly pro cessed and novel foods and food components that have 
proliferated over the past century. At the same time, nutrition experts have 
promoted or vilifi ed par tic u lar  whole foods on the basis of their underly-
ing nutrient profi le, and according to the quantities of good and bad nu-
trients they contain. Eggs and butter, for example, have been stigmatized 
for their cholesterol or saturated fat content.

Yet the major changes in eating patterns since the early twentieth cen-
tury have been toward an increase in the consumption of heavily pro cessed 
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foods containing highly refi ned, extracted, chemically transformed, and 
reconstituted ingredients. It is only during the past de cade that some of 
these pro cessed ingredients and foods have begun to be studied in a more 
systematic manner. It was not until the early 1990s, for example, that re-
searchers began to pay serious attention to chemically reconstituted trans- 
fats. Until recently, the study of the precise metabolic consequences of 
high sugar consumption— beyond its caloric value— has similarly been ne-
glected. There are also few studies that examine specifi c highly pro cessed 
food products. Instead, nutrition scientists have primarily evaluated highly 
pro cessed foods on the basis of the relative quantities of the so- called 
good or bad nutrients they contain, such as their vitamin content or lack 
of fi ber. But this ignores the way pro cessing techniques may also substan-
tially transform and damage the original “food matrix”— that is, the unique 
combination of food components and the way they are all held together in 
a  whole food.9

Since the 1970s, nutrition and public health experts have increasingly 
translated nutritionally reductive scientifi c knowledge into nutricentric 
dietary guidelines for the lay public. They have framed dietary guidelines 
and mainstream nutritional advice in terms of the need to consume more 
or less of par tic u lar nutrients and food components, telling us, for ex-
ample, to eat more of the good nutrients (unsaturated fats, fi ber, vita-
mins, calcium, and antioxidants) and less of the bad nutrients (saturated 
fats, trans- fats, cholesterol, refi ned carbs, and calories). This nutrient- level 
dietary advice inevitably involves a deliberate and pragmatic simplifi ca-
tion of any more complex, detailed, nuanced, or multinutrient scientifi c 
knowledge.

The low- fat recommendation that dominated dietary guidelines in the 
1980s and 1990s represents the pinnacle of this oversimplifi ed, decontex-
tualized, and exaggerated interpretation of single- nutrient advice. Most 
nutrition experts and institutions such as the FDA  were unequivocal 
when telling the public that eating too much fat was a cause of obesity and 
a range of chronic diseases, regardless of the other nutrients, foods, or di-
etary patterns that the fat came packaged in. Many experts and the public 
alike assumed that eating reduced- fat foods of any kind was a healthier 
option than eating their full- fat equivalents, such as the replacement of 
full- fat with reduced- fat milk. The quality of the foods in which these fats 
 were contained, and whether these fats  were naturally occurring in  whole 
foods or  were added, transformed, or degraded during pro cessing,  were 
subordinated to concerns about the quantity or percentage of fat in these 
foods. The low- fat discourse has for many years also been challenged by 
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its mirror image, the low- carb diet. However, many low- carb proponents 
have similarly decontextualized, simplifi ed, and exaggerated the health ef-
fects of carbs.

Dietary advice and the everyday language we use to talk about food and 
dietary health has also been steadily colonized by a proliferation of nutri-
tional categories and concepts. This nutri- speak has systematically replaced 
references to actual foods or to food quality. Nutrition experts typically use 
nutrient- level terms such as empty calories, refi ned carbs, energy- dense, and high- GI 
to refer to the nutritional character of refi ned and highly pro cessed foods of 
poor nutritional quality, while the terms nutrient- dense and low- GI are often 
used as nutritional euphemisms for good- quality,  whole foods.

The Commodification and Corpor atization 

of Nutritionism

Nutritionism has provided a powerful conceptual framework for trans-
forming nutrients and nutritional knowledge into marketable food prod-
ucts and for further commodifying food production and consumption 
practices. Food manufacturers construct a nutritional facade around a food 
product, a facade for advertising some of the nutrients in the food product. 
(For defi nitions of this and other terms and concepts relating to nutrition-
ism, see the appendix.) This nutritional facade distracts the attention of 
consumers from the ingredients, additives, and pro cessing techniques em-
ployed in the production of the food. For example, highly refi ned breakfast 
cereals with 38 percent sugar content, such as Cocoa Krispies, are adver-
tised as a “good source of vitamin D,” a promotion of nutritional benefi ts 
common among cereal manufacturers.10 Since the mid- 1990s, in the 
United States and in other countries, government regulators have also al-
lowed various types of direct health claims to appear on food labels and in 
food advertisements. This includes functional claims such as “calcium 
helps build strong bones” and disease prevention claims such as that the 
soluble fi ber in oats reduces the risk of heart disease. These health claims 
further exaggerate the role of single nutrients, or of single foods, in the 
cause or prevention of diseases and other health outcomes.

The introduction of reduced- fat, low- calorie, and vitamin- fortifi ed 
food products during the 1970s and 1980s has since diversifi ed into the 
production of a broader range of nutritionally engineered foods with 
added food components that target a wider range of health conditions. 
This includes plant sterol– enriched cholesterol- lowering margarine and 
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probiotic yogurt that improves gut health. Nutrition experts and the food 
industry often refer to these nutritionally engineered and marketed foods 
as “functional foods,” since they supposedly enhance specifi c bodily func-
tions or health conditions.

There is a deep complicity between nutritionism and the commercial 
interests of food manufacturers in the present era— a complicity that nu-
trition experts have been relatively slow to recognize. The food industry 
has certainly exploited nutrition science in various ways, such as selec-
tively appropriating nutritional research, funding its own nutrition stud-
ies, and using government- endorsed health claims to market their prod-
ucts. However, the food industry has now also appropriated and taken 
control of the nutritionism paradigm itself and has become central to its 
maintenance, dominance, and public dissemination. Food corporations 
have colonized the nutriscape, fl ooding the food supply with nutritionally 
engineered products and nutritional marketing claims and accentuating 
the nutritional anxieties and nutritional needs of consumers— needs that 
these corporations are well placed to commodify and exploit. Yet many 
nutrition experts seem to ignore or be oblivious to this corporate capture 
of nutritionism, or corporate nutritionism.

A Clash of Ideologies

Back in the 1980s, it was nutrition experts’ promotion of margarine over 
butter that led me to question this reductive interpretation of nutrients. 
At the time I was eating a mostly vegetarian diet, motivated by concerns 
for animal welfare and the environmental impacts of meat production. 
But I had also unquestioningly accepted the standard arguments of nutri-
tion experts— and of the countercultural  whole foods movement— that 
too much meat is essentially bad for your health due to its fat and satu-
rated fat content, and so the less eaten the better.11 My diet then (and still 
today) largely consisted of minimally pro cessed, plant- based foods, in-
cluding staples such as lentils, my home- baked sourdough bread, and eggs 
from our own free- ranging chickens.

However, my standard breakfast of a fried egg on buttered, white, 
sourdough toast seemed to break a number of the nutritional rules of the 
day, steeped as this meal is in saturated fats, cholesterol, and even so- 
called refi ned carbohydrates. Being told to spread margarine on my toast 
instead of butter did not sit well with the  whole foods ideology I had em-
braced. I came to view this as a contradiction between my  whole foods 
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ideology and the ideology of nutritionism— a clash of nutritional ideolo-
gies. The focus on nutrients in scientifi c research and in dietary guide-
lines was producing what seemed to me to be some distorted dietary rec-
ommendations, and to be undermining obvious dietary choices. At the 
same time, food manufacturers  were promoting their highly pro cessed 
foods using nutrient content claims, and the meat and dairy industry had 
worked around the stigmatizing of saturated fats by focusing the public’s 
attention on the protein, iron, and calcium in their products.

What surprised me more, however, was the lack of recognition or re-
fl ection on this ideology of nutritionism within the scholarly or pop u lar 
literature on food and nutrition. Over the past fi fty years, few nutrition 
experts have seriously questioned— or even raised as a topic for a sustained 
discussion— the reductive focus on nutrients per se within nutrition science 
and dietary guidelines.12 Nutrition scientists have debated the merits of 
par tic u lar nutritional theories. Dieticians have focused on communicat-
ing this nutritional knowledge through nutrition education programs and 
dietary advice. Public health nutritionists have translated this taken- for- 
granted scientifi c knowledge into public health policies and strategies for 
changing food consumption patterns and the food supply itself. Many 
nutrition experts, as well as some food activist and consumer movements, 
have drawn on the dominant nutritional theories to highlight the poor 
quality of highly pro cessed foods, such as their high fat content or lack 
of fi ber. They have also criticized the food industry’s manipulation and 
misuse of this nutritional knowledge to market their food products. 
Counternutritional movements, such as the low- carb diet and paleo diet 
communities, have arisen to challenge the nutritional orthodoxy of the 
anti- saturated fat and anti- meat hypotheses, though they have often merely 
put forward their own alternative nutrient- level advice. Occasionally, the 
reductive focus on nutrients has been commented on in passing in nutri-
tion journals and commentaries, especially in the context of justifying the 
benefi ts of studying individual foods or dietary patterns directly. But apart 
from a few notable exceptions discussed later, food and nutrition experts 
have not closely examined the limitations and implications of nutritional 
reductionism.

The critique of nutritionism presented  here is a product of my research 
into the philosophy and sociology of science and technology, social theory, 
and the sociology and politics of food. It draws on a framework I have 
developed for understanding scientifi c knowledge and technological rela-
tions in terms of how they are manifestations of distinct levels of engage-
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ment with nature.13 Technologies of agricultural production and breed-
ing, for example, can be distinguished in terms of whether they engage 
with and transform nature at the organic, chemical, or ge ne tic levels. Ap-
plied to nutrition science, this framework highlights the way the nutrient 
level has been prioritized over the level of food and dietary patterns. It 
also focuses attention on the relationship between these levels of engage-
ment with food, for example, the way that the comparison of foods at the 
more abstract level of nutrients may undermine or blur the qualitative dis-
tinctions we make at the level of foods, such as between minimally and 
highly pro cessed foods, or between animal and plant foods. In this sense, 
the framework highlights and enables the examination of the ways in 
which the nutricentric approach to food has “effects,” quite aside from the 
par tic u lar nutritional theories or advice being promoted.14

Nutritionism as Par adigm and Ideology

I have referred to nutritionism as an ideology as well as a paradigm in 
 order to focus attention on how it represents a distinct, coherent, and sys-
tematic way of thinking about food and nutrition. The concepts of para-
digm and ideology can each be used to highlight various features of this 
way of understanding and engaging with food and nutrients.

Scientifi c paradigms are the overarching worldviews, explicit theories, 
and implicit assumptions that frame a par tic u lar scientifi c discipline or 
body of ideas.15 All scientifi c knowledge is generated within par tic u lar par-
adigms— or frameworks of understanding— that or ga nize the study and 
interpretation of the world. There can be no purely objective, paradigm- 
free—or, for that matter, ideology- free—scientifi c knowledge and prac-
tices, since all scientifi c knowledge is necessarily an interpretation of the 
“facts” or the evidence. A scientifi c paradigm can also include the tech-
nologies, practices, and social structures and institutions associated with a 
body of ideas. Alongside the dominant paradigm within a par tic u lar sci-
entifi c discipline, there are often other coexisting and competing para-
digms, and every so often there can be major changes or revolutions from 
one dominant paradigm to another.

Nutritionism has, I argue, been the dominant paradigm of nutrition sci-
ence since the mid- nineteenth century and has framed scientifi c research 
over the past century and a half. By the early twentieth century, nutrition-
ism was beginning to infi ltrate the public understanding of food and 
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dietary health. By the 1970s, nutritionism had colonized and transformed 
dietary guidelines in its own image. By the 1980s, nutritionism had become 
a dominant strategy guiding the food industry’s marketing practices. I 
divide this long history of nutrition science and nutritionism into three 
historical periods: the era of quantifying nutritionism, the era of good- 
and- bad nutritionism, and the era of functional nutritionism. Within 
these three eras, nutritionism has taken a distinct form, or paradigm. Each 
of these specifi c paradigms carries the same name as the eras in which 
they have been dominant— that is, the paradigms of quantifying nutri-
tionism, good- and- bad nutritionism, and functional nutritionism. These 
par tic u lar forms or paradigms of nutritionism have defi ned how nutri-
tional knowledge has been produced, interpreted, and disseminated within 
each of these eras.

In the era of quantifying nutritionism, running from the mid- nineteenth 
to the mid- twentieth century, the focus of nutrition scientists was on dis-
covering and quantifying the nutrients in foods and the nutritional re-
quirements of bodies. The aim of quantifying nutritionism was to iden-
tify the “protective” nutrients required for normal body functioning and 
growth, and particularly to prevent nutrient defi ciency diseases. The era 
of good- and- bad nutritionism beginning in the 1960s was notable for the 
emergence of the novel idea of “good” and “bad” nutrients and for the em-
phasis on the need to avoid or reduce bad nutrients in par tic u lar. Negative 
dietary messages dominated this era, such as the low- fat campaign urging 
everyone to eat less fat. Dietary advice also shifted from the aim of pre-
venting nutrient defi ciencies to that of reducing the risk of chronic dis-
eases, particularly heart disease. The present era of functional nutrition-
ism began in the mid- 1990s. Its distinctive feature is the rise of a more 
positive and targeted view of nutrients and foods as “functional” in rela-
tion to bodily health. Functional nutritionism also carries the expectation 
that par tic u lar nutrients, foods, and dietary patterns can enhance and 
optimize our state of health or par tic u lar bodily functions.

The key drivers and promoters of nutritionism have shifted across 
these three historical eras. The quantifying era was a time of prominent 
individual scientists who dominated scientifi c research and controlled the 
nutritional agendas, such as the German scientist Justus von Liebig and 
American scientists Wilbur Atwater and Elmer McCollum, and who es-
tablished and promoted the reductive nutritionism paradigm. In the 
good- and- bad era of nutritionism, it was government and public health 
institutions, such as the U.S. Department of Agriculture, the FDA, and 
the AHA, that  were instrumental in the establishment and promotion of 
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nutricentric— and often simplifi ed— dietary guidelines and food labeling 
regulations aimed at promoting dietary recommendations for reducing 
the risk of chronic diseases.

In the functional era, it is the food industry that has taken the lead in 
promoting nutritionism, through the nutritional marketing and nutritional 
engineering of their food products, their funding of nutrition research and 
of expert organizations, and their promises of health- enhancing and tar-
geted foods. The power to defi ne, shape, and promote the nutritional agenda 
has now decisively shifted from state institutions to food corporations. 
Many features of functional nutritionism enable food companies both to 
market their products and to cultivate consumer demand for these prod-
ucts. Food corporations’ appropriation and control of nutritionism— or 
corporate nutritionism— also refl ects the more widespread dominance 
of corporations across every sector of the global food system.

While nutritionism can be described as the dominant paradigm of nu-
trition science, I initially referred to nutritionism as an ideology because it 
refl ects a number of characteristics of other po liti cal, social, or economic 
ideologies. For example, nutritionism constructs and preserves the scien-
tifi c authority and material interests of nutrition experts, on the basis that 
only they are able to produce and interpret this scientifi c knowledge of 
nutrients. The authority of traditional and cultural knowledge of food, or 
of people’s own sensual and practical experience with food, has been cor-
respondingly devalued. The ideology of nutritionism also ultimately serves 
the fi nancial interests of the food, dietary supplement, and weight- loss 
diet industries, by creating an extremely effective framework for commodi-
fying and creating a new market for nutrients, nutritional knowledge, and 
nutritionally engineered products.

Nutritionism also functions as an ideology in the way it profoundly 
shapes how the lay public understands and experiences food. Nutrition-
ism has produced nutricentric persons— the subjects of nutritionism— who 
identify with and respond to this ideology in various ways and who have 
come to see their own understanding and experience with food and their 
bodies mirrored in this approach to food. Nutricentric consumers are also 
more open and responsive to the nutritional marketing practices of the 
food, dietary supplement, and weight- loss diet industries.

The reductive focus on nutrients that characterizes this ideology is also 
embodied in the nutritional gaze of both the nutrition expert and the lay 
public. The nutritional gaze is a way of seeing and encountering food pri-
marily as a collection of nutrients, and in terms of a set of standardized 
nutritional concepts and categories, such that it overwhelms other ways of 
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seeing and encountering food.16 Butter is encountered as full of artery- 
clogging saturated fats, milk as bone- building calcium, and broccoli as 
rich in protective antioxidants. Nutrition experts have focused their nu-
tritional gaze on the food consumption practices of individuals and popu-
lations. They have also directed the nutritional gaze at— and increasingly 
within— the body, which is encountered and mea sured in terms of a num-
ber of internal and external biomarkers, such as blood cholesterol levels, 
blood pressure, blood sugar, insulin, and body mass index (BMI). How-
ever, nutricentric individuals have also increasingly adopted the nutri-
tional gaze, often employing this gaze when wandering down the aisles of 
a supermarket, scanning the nutrient- contents claims on food labels.

Most of us are now nutricentric individuals to a certain degree. This is 
not to suggest that we uncritically believe and accept mainstream nutri-
tional guidelines or nutritional marketing claims. Indeed, there has 
been a proliferation of counternutritional movements that challenge the 
status quo and that have been enabled and fueled by the growth of the 
Internet and the availability of diverse sources of information. Nor has 
the nutricentric view of food totally overwhelmed other ways in which we 
understand and choose healthy foods, such as on the basis of how it has 
been pro cessed, or of the food knowledge embedded in our own cultures 
and traditions. Nevertheless, this nutricentric orientation has framed, and 
sometimes undermined, these other ways of knowing and engaging with 
food.

Strong and Weak Critiques of Nutritionism

A distinction can be drawn between strong and weak critiques of nutrition-
ism among food and nutrition experts and commentators. The strong cri-
tique I develop in this book involves questioning how the scientifi c knowl-
edge of nutrients and foods is generated and interpreted, how this 
knowledge is translated into dietary guidelines and food labeling regula-
tions by government institutions and nutrition experts, and how this 
knowledge is utilized by food companies or weight- loss diet promoters to 
market their products. While some experts and commentators adopt such 
a strong critique of nutritionism, others adopt a softer or weak critique, 
focusing instead on the way scientifi c knowledge is mistranslated into di-
etary guidelines and thereby confuses the public, or is misused or ex-
ploited by food companies to market their products. While acknowledg-
ing some of the limitations of nutricentric or single- nutrient research, 
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such weak critiques of nutritionism tend to exonerate or defend main-
stream nutrition science and expert advice.17

An early and strong critic of some features of nutrition science was the 
late Canadian nutritional biochemist Ross Hume Hall. In his 1974 book 
Food for Nought: The Decline in Nutrition, Hall put forward an original analysis 
of what he called the “chemically biased nutrition paradigm.” He focused 
on the way modern agricultural and pro cessing technologies  were degrad-
ing the nutritional quality of foods, such as by removing or chemically 
transforming foods and food components. But he argued that nutrition 
science had obscured, rather than shed light upon, this decline in food qual-
ity in the twentieth century.18 Hall was not concerned with scientists’ focus 
on nutrients per se, or with their biochemical level of engagement with 
food. Rather, he was critical of the way they had remained constrained 
within a narrow set of “outdated” chemically classifi ed nutrient catego-
ries, such as polyunsaturated fats and protein. For Hall, this narrow focus 
on chemically defi ned nutrients had hindered the development of a deeper 
and more rigorous biochemical analysis of food:19 “[This] concept of nu-
trition stems from nineteenth century studies that classify foodstuffs as 
proteins, fats, carbohydrates, and accessory factors. To nutritionists, pro-
tein is protein, whether in the form of a piece of beef steak or in the highly 
pro cessed form of a synthetic bacon bit.”20

Hall instead advocated a more detailed biochemical analysis of how 
modern food technologies and production methods  were transforming 
and degrading these nutrients and food components. Unfortunately, his 
critique of nutrition science was not taken up and developed by other ex-
perts at the time. When Hall came to write his next and fi nal book on 
food, a pop u lar nutrition guide called The Unoffi cial Guide to Smart Nutrition 
published in 2000, he seemed satisfi ed that nutrition science had pro-
gressed to the point that it is now supposedly able to offer a more compre-
hensive and adequate biochemical analysis of food and its effects on bodily 
health. In this book, Hall explained his dietary recommendations from 
the perspective of what he called the “cell’s eye view” of food and nourish-
ment, including recommending dietary supplements for a range of claimed 
health benefi ts.21 Nevertheless, his focus remained on the quality of foods, 
and he developed a classifi cation system for differentiating foods based on 
the level and type of pro cessing they are subjected to, which will be dis-
cussed in chapter 9.

The nutrition educator and advocate of sustainable food production 
systems Joan Dye Gussow has long been a critic of the nutricentric focus 
of nutrition education and dietary guidelines. In occasional articles and 
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lectures since the 1980s, Gussow has emphasized some of the limitations 
of nutricentric research and the nutrition confusion that may result from 
the attempt to convey dietary information in nutritional terms.22 She has 
noted, for example, the futility of trying to educate the public to under-
stand the dizzying array of novel food products on the supermarket shelf 
by urging them to study the nutrition facts panel. Gussow has also been a 
strong and early advocate for broadening the scope of nutrition and di-
etary guidelines to integrate ecological issues.23

Nutritional epidemiologist David Jacobs has emerged as the most con-
sistent scientifi c critic of nutritional reductionism in recent years. In a series 
of coauthored academic papers, Jacobs and his colleagues have highlighted 
the limitations of the reductive focus on single nutrients within scientifi c 
research for explaining diet- disease relationships. He argues that one of the 
problems with this focus on single nutrients is that it tends to “oversimplify 
a complex system and even does harm.”24 He instead emphasizes the syner-
gies that occur among nutrients within foods, and the need to study foods 
simultaneously at the level of nutrients, foods, and dietary patterns. Never-
theless, Jacobs otherwise relies on standard epidemiological and metabolic 
research in support of these food- level and dietary- level studies.

Some nutrition experts have been more inconsistent in their criticisms 
of aspects of nutritional reductionism. Nutritional epidemiologist Colin 
Campbell, for example, has been critical of “scientifi c reductionism” within 
nutrition research, and particularly of the attempts to explain chronic 
diseases by studying single nutrients in isolation. He instead emphasizes 
the importance of studying foods and dietary patterns in a way that takes 
into account interactions between nutrients. Now retired, Campbell’s 
own research involved using broad epidemiological data on large popula-
tions to identify causal relationships among foods, nutrients, and health. 
Despite Campbell’s criticisms of scientifi c reductionism, his characteriza-
tion of all animal foods as detrimental to health leads him to interpret any 
piece of nutrient- level, food- level, or dietary- level data as defi nitive evi-
dence for the harmfulness of animal foods. For example, in his recent pop-
u lar book The China Study, Campbell has no hesitation indicting cholesterol 
and all animal proteins as dangerous to human health and arguing that 
“eating foods that contain any cholesterol above 0 mg is unhealthy.”25

The best- known and most infl uential American public health nutri-
tionist, Marion Nestle, has criticized the food industry’s manipulation of 
dietary guidelines and nutrition information to promote its products. In 
her seminal book Food Politics: How the Food Industry Infl uences Nutrition and 
Health, Nestle gives a compelling account of the way the food industry has 
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shaped the form and content of national dietary guidelines and food la-
beling regulations. For example, she documents how the “eat less” mes-
sages of the government’s dietary guidelines usually make reference to 
nutrients (e.g., eat less saturated fat) rather than to actual foods (e.g., eat 
less meat) so as not to offend the food industry.26 She is particularly criti-
cal of the food industry’s use of nutritional marketing and health claims 
to promote highly pro cessed foods. Nestle has also noted the limitations 
of single- nutrient research: “Nutrition arguments are almost invariably 
about single nutrients taken out of their food context, single foods taken 
out of their dietary context, or single risk factors and diseases taken out of 
their lifestyle context.”27 However, Nestle also defends many aspects of 
the dominant nutritional paradigm and its prevailing single- nutrient the-
ories, such as the low- fat and low– saturated fat dietary guidelines.28 In 
recent years Nestle has focused on the calorie and the energy- balance 
equation— that is, calories in minus calories out— as the nutritional cer-
tainty that explains weight gain and loss. At the same time she downplays 
the uncertainties, inconsistencies, and changes in the scientifi c evidence 
and dietary advice over the past fi fty years. Nestle instead presents any 
limitations in dietary guidelines— and the nutrition confusion that the lay 
public seems to experience— as primarily the result of the food industry’s 
distortion of otherwise sound scientifi c knowledge, and of governments’ 
eagerness to appease the food industry.29

Each of these critics mentioned so far has tended to focus on par tic u lar 
aspects or manifestations of nutritional reductionism, rather than on the 
broader nutritionism paradigm as I defi ne it. Their critical interventions 
have also remained largely isolated, rather than referencing and building 
upon one another’s work. It is also worth noting that most of the critics of 
reductionism within nutrition science that I have referred to— and who 
directly engage with the limitations of the science itself— are themselves 
either nutrition scientists or public health nutritionists rather than social 
scientists. Other food experts and academics who have examined the nu-
tricentric focus of nutrition science include historian Harvey Levenstein’s 
two volumes on the history of food and eating in America, Revolution at the 
Table and Paradox of Plenty, and Warren Belasco’s Appetite for Change on the 
food and the counterculture in America in the 1960s and 1970s. In the 
United Kingdom, journalist turned public health nutrition expert Geof-
frey Cannon has also been a consistent critic of the “chemical principle” in 
nutrition science and food labeling.30

It is journalist Michael Pollan’s number one best- selling 2008 book In 
Defense of Food that has by far had the greatest impact in bringing the critique 
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of nutritional reductionism, as well as my nutritionism concept, to a wide 
American and international audience.31 His book has also brought this 
critique to the attention of many nutrition and food experts and has sparked 
and focused debate in academic as well as pop u lar forums.32 Pollan’s book 
has been effective in highlighting the nutricentric focus of nutrition re-
search and dietary advice and the exploitation of nutritional knowledge by 
the food industry. He emphasizes how diffi cult it can be to conduct nutri-
tion research and to isolate the role of par tic u lar nutrients. Pollan draws 
on some of the characteristics of nutritionism I have identifi ed in earlier 
work, such as the way it forms a coherent ideology or overarching frame-
work, the blurring of qualitative differences among foods, and the fram-
ing of nutrients into good and bad types. He also draws on the work of 
Joan Dye Gussow, Marion Nestle, and others to identify some of the 
consequences of this reductive focus on nutrients. Yet for all his success in 
popularizing some of the general limitations of a reductive focus on nutri-
ents, Pollan’s understanding of my nutritionism concept is somewhat lim-
ited and misconstrued. The analysis of nutritionism he presents is at times 
deeply inconsistent and contradictory. He often repeats and reinforces, 
rather than questions, a number of conventional nutritional arguments and 
characteristics of the nutritionism paradigm.

Pollan often uses the terms nutritionism and reductionist to refer to all sci-
entifi c research and knowledge relating to nutrients, rather than to a par-
tic u lar way in which nutrients and foods have been studied and inter-
preted.33 Indeed, because he defi nes reductionism so broadly and loosely, 
he even sees reductionism as a necessary, and perhaps the only, means by 
which scientists can gain nutritional knowledge.34 For Pollan, the prob-
lem with nutrition science is not so much the way it studies and interprets 
nutrients, but that the nutritional advice it generates has so often been 
“spectacularly wrong.”35 He suggests that “it has seldom been the case” that 
nutrition science and the policy recommendations based on that science 
have been “sound.”36 Pollan thereby adheres to a view of scientifi c knowl-
edge as essentially “right” or “wrong” rather than understanding that sci-
entifi c knowledge is always an interpretation of the world that is based on 
par tic u lar paradigms or ideologies.37 His characterization of nutrition sci-
ence as a rather primitive and inaccurate science is reinforced by his quip 
that this science “is today approximately where surgery was in the year 
1650— very promising, and very interesting to watch, but are you ready to 
let them operate on you?”38

Yet having spent the fi rst part of In Defense of Food largely dismissing 
nutrition science as being hopelessly inaccurate and misleading, Pollan 
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inexplicably spends the rest of the book drawing fairly uncritically on the 
very same body of nutrient- level science in order to support his criticisms 
of the so- called Western diet and to explain the health benefi ts of  whole 
foods, such as that some  whole foods contain more omega- 3 fats. Nor does 
he provide another way of interpreting this nutrient- level knowledge, in-
stead continuing to draw on mainstream scientifi c research— including 
nutrient- level, food- level, and dietary- level studies— that has been gener-
ated with the same experimental protocols and assumptions that he oth-
erwise derides.

Pollan not only questions the accuracy and usefulness of most nutrient- 
level scientifi c knowledge and dietary advice but also puts forward the 
surprising claim that this advice has been seriously detrimental to public 
health, arguing that “most of the nutritional advice we have received over 
the last half century (and in par tic u lar the advice to replace the fats in our 
diets with carbohydrates) has actually made us less healthy and consider-
ably fatter.”39 Yet Pollan’s own specifi c dietary advice— eat food (i.e., min-
imally pro cessed foods), mostly plants (i.e., eat less animal foods), not too 
much (i.e., eat fewer calories)— merely repeats most nutrition experts’ 
standard dietary advice over the past 50 years.40 His mantra borrows 
from and combines Joan Gussow’s suggestion to “eat food” with Marion 
Nestle’s advice to “eat less; move more; eat fruits, vegetables and  whole 
grains; and avoid too much junk food.”41

In these respects and others, Pollan tends to repeat and reproduce both 
the form (the nutricentric justifi cation) and the content (the specifi c ad-
vice) of mainstream nutritional discourses. For example, Pollan suggests 
people are getting “fatter” and “sicker” because they are eating a so- called 
Western diet— which he defi nes as a diet high in meat and pro cessed 
foods. Yet his description and explanation of diet- related health problems 
are thoroughly conventional, repeating the standard explanations of nu-
trition experts since the 1970s, including their confl ation of animal foods 
and pro cessed foods as the twin causes of ill health. Even his confl ation of 
being “fat” with being “sick” uncritically accepts and repeats the domi-
nant “obesity epidemic” discourse promoted by many nutrition and public 
health experts. Pollan also suggests that mainstream nutritional advice, 
such as the low- fat campaign, can somehow carry much of the blame for 
these dietary patterns, as if such advice  were a primary driver of the in-
crease in consumption of highly pro cessed foods since the 1980s. He 
thereby exaggerates the infl uence that dietary guidelines have over peo-
ple’s consumption practices. Pollan even seems to endorse the arguments 
of low- carb proponents such as Gary Taubes that it is the carbs, rather 
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than the fats or calories, that make us fat, thereby simply buying into an 
alternative nutrient- level explanation for obesity.

Due to its popularity, In Defense of Food has been an important interven-
tion in nutrition discourses and dietary debates in the United States, 
particularly for bringing some of the limitations of nutritional reduction-
ism to a broad lay and expert audience. However, it also illustrates the 
need to go beyond just the focus on nutrients in scientifi c research and 
dietary advice, and whether the experts get it “right” or “wrong,” and in-
stead to identify and critically examine the various characteristics and as-
sumptions of the nutritionism paradigm and the various forms of reduc-
tionism it promotes.

From Nutritionism to the Food Quality Par adigm

There are many reasons beyond a concern for personal health why we eat 
the foods we do, such as plea sure, con ve nience, cost, and cultural tradi-
tion. Even in terms of health, nutritional knowledge is by no means the 
only way in which nutrition experts and the public identify healthful 
foods. Another common approach is food production and food pro cessing 
quality— that is, in terms of how a food has been grown and raised, or pro-
cessed and prepared. Many laypeople— and nutrition experts— trust in 
the healthfulness of  whole and minimally pro cessed foods, as well as of 
fresh, organically grown, and free- range produce, and are fully aware of the 
disvalue of many types of fast foods and highly pro cessed foods.

Over the past couple of de cades there has been a growing emphasis 
within pop u lar and expert food discourses on the need to eat what is now 
often simply referred to as “real food,” and which typically means  whole, 
“natural,” or traditional foods. This demand for real food has in fact be-
come a movement— and an ideology— in its own right. People’s ability to 
regularly eat these types of foods is often limited by their relatively high 
cost, limited availability and accessibility, the demand for con ve nience, or 
inadequate time for preparation, rather than a lack of understanding or 
appreciation of their healthfulness. Food manufacturers have also re-
sponded to this widespread demand for  whole foods by redesigning and 
marketing their products with a focus on the presence of “whole” and 
“natural” ingredients.

While the nutricentric and real food approaches have sat alongside 
each other, and are in many respects compatible, there has also been con-
siderable tension between them. Nutrition experts and mainstream di-
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etary guidelines have long promoted  whole and minimally pro cessed 
foods as the most healthful foods, though primarily on the basis of the 
quantities of the benefi cial nutrients they contain. However, the reductive 
focus on nutrients at times displaces and contradicts a more straightfor-
ward appreciation of food production and pro cessing quality. The food 
industry’s ability to appropriate and manipulate this reductive under-
standing of food for their own ends has accentuated and intensifi ed this 
contradiction at the heart of the nutritionism paradigm.

These limitations and contradictions— in par tic u lar, the contradiction 
between nutritionism on the one hand, and food production and pro-
cessing quality on the other— have created a crisis of legitimacy for nutri-
tionism. It is out of this ideological contradiction that opposition and al-
ternatives to nutritionism may arise, even if this contradiction has not yet 
been clearly identifi ed or articulated by food or nutrition experts or the 
various food movements.42 One manifestation and response to this con-
tradiction has come from nutrition experts’ belated interest in studying 
foods and dietary patterns in their own right. Public health experts and 
institutions are also increasingly challenging the food industry’s exploita-
tion of nutritional labeling and marketing to sell junk foods, particularly 
to children. The loss of legitimacy of conventional nutritional theories 
and mainstream dietary advice manifests in the growth of counternutri-
tional or counterdietary movements since the 1990s, such as the low- carb 
and paleo diet movements.

At the same time, many nutrition experts have attempted to address 
some of the limitations of nutritionism— and to defend and reassert the 
dominant paradigm— through the development of new, more sophisticated, 
and nuanced nutritional theories and concepts, such as the concept of nutri-
ent density, nutrigenomics, nutrient profi ling systems, and claims to ever 
greater scientifi c precision at the molecular level of food and the body. This 
has in fact precipitated the shift to the present era of functional nutrition-
ism and to the claim of experts and food manufacturers to be able to deliver 
enhanced and targeted health benefi ts and personalized dietary advice. In 
some respects, functional nutritionism, on the one hand, and the real food 
or food quality movements, on the other, represent two divergent responses 
to the limitations of nutritionism since the 1990s.

If the nutritionism paradigm now stands in contradiction to a proper 
appreciation of food quality, then the alternative paradigm outlined in this 
book places food production and pro cessing quality at the center of our un-
derstanding of the relationship between food and bodily health, and subor-
dinates and reinterprets— rather than rejects— the scientifi c understanding 
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of nutrients. I defi ne the food quality paradigm as such a framework for inte-
grating four distinct approaches to food and the body: food production 
and pro cessing quality, traditional- cultural knowledge, sensible- practical 
experience, and nutritional- scientifi c analysis. Traditional dietary patterns 
and cultural knowledge, for example, can act as a guide for preparing and 
choosing tasty and healthful foods, for combining foods and food groups, 
and for giving a sense of the proportion and quantity of foods to consume. 
The selection of foods on the basis of sensual experience and the practical 
experience of growing and preparing foods are other ways of coming to 
know and appreciate healthful foods and diets.

In terms of evaluating food pro cessing quality, beyond generic terms 
such as  whole foods, highly pro cessed foods, and junk foods, we lack a set of more 
precise terms and categories to distinguish between levels of food pro-
cessing. I will identify three categories of foods in terms of the types of 
pro cessing they have been subjected to, with each representing a shift to 
more refi ned, extracted, concentrated, reconstituted, and degraded food 
products. The fi rst category is  whole, minimally pro cessed, and benefi cially 
pro cessed foods and ingredients, such as fermented  whole grain bread, 
 whole milk, and eggs. The second category is refi ned and pro cessed foods 
that contain relatively concentrated quantities of refi ned or extracted 
ingredients, such as cane sugar, vegetable oils, white fl our, and poorer- 
quality minced meat. The third category is pro cessed-reconstituted foods, 
which are foods that have little if any direct relation to  whole foods but 
have instead been reconstructed— from the ground up— out of the de-
constituted components of  whole foods, refi ned or extracted ingredients, 
and other reconstituted or degraded ingredients and additives. Such det-
rimentally pro cessed ingredients and foods include trans- fats, artifi cial 
fl avors, deep- frying oils that have been repeatedly used, and reconstituted 
meat products such as chicken nuggets.

The food quality paradigm does not deny the usefulness of nutrition 
science or nutritional knowledge but instead offers a framework within 
which to contextualize the scientifi c knowledge of nutrients, foods, and 
dietary patterns. For example, dietary studies can be designed to compare 
foods and dietary patterns in terms of the level and types of pro cessing 
they are subjected to. We ultimately require different ways to conduct and 
interpret nutrition science and to translate that scientifi c knowledge into 
dietary guidelines. In part, this involves a re orientation of scientifi c re-
search to the study of food and dietary patterns, a shift that has already 
started to occur over the past de cade. But it also means conducting and 
interpreting nutrient- level, food- level, and dietary- level knowledge in a 
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less reductive manner and addressing a number of limitations of nutri-
tionism, such as the tendency toward the decontextualization, simplifi ca-
tion, exaggeration, and determinism of these scientifi c insights. The food 
quality paradigm is a framework within which to interpret nutritional and 
scientifi c research and to translate this research into dietary guidance, 
food labeling regulations, and food and nutrition policies. However, 
given the power of food corporations within the contemporary food and 
nutrition system, any challenges to nutritionism will require not only very 
different understandings of food and the body but also strategies to com-
bat the power of such corporations to exploit this nutritional knowledge 
and to shape government policies.

The aim of this book is to present a distinct philosophy and social theory 
of nutrition, one that interrogates forms of nutritional knowledge and 
their manifestations in scientifi c research, dietary guidance, food indus-
try practices, and personal identities. I identify the various characteristics 
of nutritionism through a critical examination of the history and debates 
in nutrition science, dietary advice, and nutritional marketing in the 
United States over the past century and a half. I review the scientifi c lit-
erature, expert debates, government- issued dietary guidelines and re-
ports, pop u lar books, and public discourses on food and nutrition in the 
United States. This includes an examination of the diet- heart hypothesis, 
weight- loss diets, the reduction of food to calories, the low- fat campaign, 
the counternutritional low- carb and paleo diet approaches, the history of 
margarine and trans- fats, the mania over vitamins, the Dietary Guidelines for 
Americans, the Food Guide Pyramid, the celebration of the Mediterranean 
diet, nutrition and health claims and nutrition labeling on food packag-
ing, functional foods, and the new science of nutrigenomics. I also exam-
ine the various forms that nutritionism has taken within the three eras of 
nutrition science I have identifi ed. In the fi nal two chapters, I consider 
alternative approaches to food and nutrition and outline the features of 
the food quality paradigm. In the course of the book I introduce and de-
fi ne a number of concepts, terms, and categories I have developed to help 
identify the characteristics of nutritionism and of other approaches to food 
quality. These are gathered together in the Nutritionism and Food Qual-
ity Lexicon in the appendix.

Throughout the book the term nutrition experts is used to refer to nutri-
tion scientists, trained dieticians, and public health experts and institu-
tions that conduct largely in de pen dent research or translate this research 
into dietary advice, nutrition education programs, or nutrition policies. 
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Nutrition experts are the recognized experts in the nutrition fi eld who 
enjoy the trust of governments and the lay public and are perceived to be 
relatively in de pen dent from commercial interests. They include university- 
employed nutrition scientists, registered dieticians, public health nutri-
tionists, and public health institutions such as the AHA and the federal 
committees that put together national dietary guidelines and food label-
ing and marketing regulations. These experts can be distinguished from 
the scientists and dieticians in the direct employ of food companies, the 
promoters of pop u lar weight- loss diet books, and other parties that either 
lack the requisite qualifi cations or have direct fi nancial interests in pro-
moting food products or dietary supplements.

While nutritionism has been the dominant paradigm framing expert 
research and dietary discourses since the nineteenth century, nutrition 
experts do not equally adopt or embrace all aspects of this paradigm. Some 
public health nutritionists have been more critical of the narrower bio-
chemical focus of nutrition science than have others. The New Nutrition 
Science project, for example, was launched in 2005 by an international 
network of nutrition experts who advocate that nutrition science needs to 
better integrate the biochemical, environmental, and socioeconomic di-
mensions of nutrition.43

Nutritionism has framed nutrition science and dietary discourses in 
many countries, particularly in the United States, Canada, Eu rope, the 
United Kingdom, Japan, and my own country of Australia. I have chosen 
to explore nutritionism through the history of nutrition and food in the 
United States for a number of reasons. American scientists and institu-
tions have been at the forefront of nutrition research internationally since 
the late nineteenth century and have therefore shaped nutrition science and 
dietary guidelines worldwide. America has a rich and well- documented 
history of nutrition and dietary debates and controversies over dietary 
guidelines and weight- loss diets. The American public itself has led the way 
in embracing and incorporating nutritional knowledge and scientifi c eating 
practices, from the early twentieth- century obsessions with calorie count-
ing and vitamania to the low- fat and low- carb diet fads of today. Yet per-
haps for this reason, it is also the country in which an explicit challenge to 
nutritionism is beginning to emerge.



For Robert Silverman of the National Institute of Diabetes and Digestive 
and Kidney Diseases, the question of what we should eat had come down 
to a choice between proteins, fats, and carbohydrates. Silverman was re-
sponding to a pre sen ta tion by Stanford University nutrition scientist 
Gerard Reaven at a 1986 diabetes conference, at a time when nutrition ex-
perts  were promoting a low- fat/high- carb diet as a means of addressing dia-
betes, heart disease, cancer, and obesity.1 But far from helping diabetics, 
Reaven argued that a high- carb diet could pose further risks to their health. 
Silverman’s frustration was that the scientifi c research into fats, carbohy-
drates, and proteins was progressively ruling out all of the three main 
courses available on the nutritional menu.

Silverman’s comment that “we have to eat something” is tongue- in- 
cheek, but it still articulates a key assumption of the dominant nutritional 
paradigm— that the health effects of foods and dietary patterns can ade-
quately be understood in terms of their nutrient composition, in de pen-
dently of the specifi c types of foods or dietary patterns in which they are 
found. The macronutrient profi le of foods in particular— that is, the ratio 
of fats, carbohydrates, and proteins— remains one of the touchstones of 
nutrition research and dietary advice and is assumed to reveal important 
truths about foods and their implications for bodily health.

The way nutrition experts have understood and ranked fat, protein, and 
carbs has changed signifi cantly during the three eras of nutrition science. 

ch a pter t wo

The Nutritionism Paradigm

Reductive Approaches to Nutrients, Food, and the Body

High protein levels can be bad for the kidneys. High fat bad for your heart. 
Now Reaven is saying not to eat high carbohydrates. We have to eat something.

—robert silverman, 1986
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In the era of quantifying nutritionism— running from the mid- nineteenth 
to the mid- twentieth century— nutrition scientists celebrated protein for 
its role in promoting and accelerating growth. In the era of good- and- bad 
nutritionism, beginning in the 1960s, scientists turned their attention to 
the role of different types of fats and carbohydrates in foods and their roles 
in heart disease and other chronic diseases. Ancel Keys, in par tic u lar, led 
the vilifi cation of saturated fats as the “bad fats” that promoted heart dis-
ease, while polyunsaturated fats assumed the role of the “good fats.” Na-
tional dietary guidelines also promoted “complex” carbohydrate foods over 
“refi ned” or “simple” carbohydrates such as white fl our and sugar. By the 
1980s, the more simplifi ed idea that “all fats are bad” and “all carbs are 
good” had overshadowed this distinction between good and bad fats and 
carbs. The 1980 Dietary Guidelines for Americans and the 1992 Food Guide Pyra-
mid presented the low- fat/high- carb diet as the best means for reducing 
the risk of heart disease, cancer, and diabetes.2 Low- carb, high- fat diets 
such as those promoted by Robert Atkins also formed a countermacronu-
trient strategy throughout that era.

In the present era of functional nutritionism that began around the 
mid- 1990s, many nutrition experts have quietly acknowledged that the 
low- fat/high- carb advice was oversimplifi ed, confusing, and potentially 
harmful to public health, particularly if it led people to eat more foods 
high in refi ned grains and sugars. Instead, mainstream dietary guidelines 
have shifted back to the “good and bad fats” and “good and bad carbs” dis-
course, though these good and bad nutrients are no longer framed exactly 
as they  were in the 1960s and 1970s. Trans- fats have joined saturated fats 
in the “bad fats” category, while nutrition experts now celebrate one fam-
ily of polyunsaturated fats— the omega- 3 fats— for their supposed ability 
to reduce the risk of heart disease and other chronic conditions while also 
enhancing the health of the brain and other bodily functions. The good 
and bad carbs discourse has also come to the fore, with some nutrition 
experts now defi ning bad carbs as either the “refi ned carbs” or those 
with a high glycemic index (GI). Meanwhile, for its claimed ability to 
satisfy our appetites, protein has reemerged as a prized nutrient in a num-
ber of weight- loss diet plans.

The common assumption running through these dietary recommen-
dations and weight- loss plans is that we can adequately explain the health 
implications not only of individual foods but also of dietary patterns sim-
ply by looking at their macronutrient profi les. Subscribers to this view 
consider that once the ideal macronutrient ratio has been established, the 
actual foods we choose to eat to achieve the optimum macronutrient pro-
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fi le are more or less irrelevant. From this perspective, foods are primarily 
viewed as interchangeable vehicles for the delivery of isolated nutrients.

In this chapter I introduce and examine some of the general character-
istics and limitations of the nutritionism paradigm. This examination in-
cludes an analysis of the various forms of nutritional reductionism with 
respect to nutrients and the body (summarized in appendix table A.1), as 
well as how they have transformed the way scientists and the public think 
about food and dietary health. Nutricentric terms, for example, now domi-
nate scientifi c and pop u lar dietary discourses and blur, undermine, or even 
replace food- level terms and distinctions. These nutritionally reductive 
ways of understanding food have been translated into reductive food pro-
duction practices, such as nutrient- fortifi ed food products and nutritional 
supplements.  Here I also outline the different forms nutritionism has 
taken in three historical eras.

Nutritional R eductionism

Nutrition scientists have given us great insights into the nature and health 
effects of foods and food components. They have helped us to better un-
derstand many nutrient defi ciency diseases, such as scurvy, rickets, and 
anemia, as well as the nutrients and foods required for growth and bone 
health, such as protein, calcium, and vitamin D. But scientists have a nec-
essarily incomplete understanding of the nutrient composition of foods, 
the complex interactions among nutrients and other components within 
foods, and the ways in which the body— and, indeed, different bodies— 
metabolizes these nutrients and foods.

Some of the inherent limitations in conducting nutrition research 
make it diffi cult for scientists to understand these relationships and inter-
actions. These limitations include the challenges of monitoring and pre-
cisely mea sur ing the dietary intake of individuals and populations and of 
isolating from confounding factors the health effects of par tic u lar nutri-
ents, foods, or dietary patterns. In dietary intervention studies, for ex-
ample, any attempt to modify the intake of one nutrient or food invariably 
alters the intake of other nutrients and foods. For instance, given that 
foods are combinations of proteins, fats, and carbohydrates, adopting a 
reduced- fat diet usually leads to an increase in the proportion of carbohy-
drate intake.3

One way to frame the various ways of understanding food and bodily 
health is to identify them in terms of distinct levels of engagement with food and 
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the body.4 I distinguish three levels of engagement with food: the nutrient 
level, which refers not only to nutrients but also to food components and 
to the biochemical composition of foods; the food level, which corresponds 
to the level of single foods, food groups, and food combinations; and the 
dietary level, which refers to the level of the overall dietary pattern or cui-
sine.5 This framework for distinguishing among levels can be used to high-
light the characteristics of each of these levels, as well as the relationships 
between levels.

Engaging with food at the level of nutrients can be described as a more 
abstract way of encountering food since it involves a less embodied level of 
engagement.6 We generally do not directly engage with nutrients through 
our unaided senses. Instead, scientists bring to bear technoscientifi c in-
struments that mediate their understanding of food and its effects on the 
body. Nutritional categories, such as protein and carbs, are themselves ab-
stract concepts— they abstract from the characteristics of par tic u lar types 
of foods as they present themselves to our unaided senses. These abstract 
nutritional categories also cut across the distinctions among types of foods 
and food groups, such as between plant and animal foods, and between 
 whole and highly pro cessed foods, in the sense that all of these foods are 
encountered as just different combinations of nutrients. While this more 
abstract nutrient level of engagement with food gives us new insights into 
food composition and quality, at the same time it potentially conceals 
other (more concrete) perspectives or levels of understanding and engag-
ing with food.

There are a number of ways in which nutrition science— and modern 
science more generally— has been described as reductionist, although this 
term is often employed loosely, and without precise defi nition.7 Reduc-
tionism is typically used to refer to any attempt to study the role of sin-
gle nutrients or other components of food. Some nutrition scientists con-
sider the study of foods in terms of their component parts as a strength of 
nutrition science and a feature of the scientifi c method.8 By contrast, 
others highlight some of the limitations of this focus on single nutrients, 
such as that it may obscure the complexity of the composition of foods 
and diets and “fails to adequately describe the multiplicity of metabolic 
effects on the entire organism.”9 In short, “the  whole is more than the sum 
of its parts” is the refrain of these critics of reductionism.10

I defi ne nutritional reductionism as referring to both the reductive 
focus on the nutrient level and the reductive interpretation of the role of 
nutrients in bodily health. I also distinguish between two forms, or or-
ders, of nutritional reductionism, which otherwise tend to be confl ated or 
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confused in discussions of reductionism in nutrition science: a fi rst- order 
reduction to the nutrient level, or nutrient- level reductionism, which refers to 
the reduction from the levels of food and dietary patterns to a dominant 
and often exclusive focus on this nutrient level; and a second- order reduc-
tion within the nutrient level, which typically takes the form of single- nutrient 
reductionism.11 Some of the characteristics of the reductive interpretation of 
nutrients are the decontextualization, simplifi cation, fragmentation, and 
exaggeration of the role of nutrients and a deterministic understanding of 
nutrient- health interactions.

Nutrient- level reductionism— and the nutritionism paradigm in gen-
eral— is where the nutrient level becomes the dominant level of under-
standing food, such that this level does not merely inform and complement 
but instead tends to undermine, displace, and even contradict other levels 
and other ways of understanding and contextualizing the relationship 
between food and the body. It carries the assumption that the healthful-
ness of foods can be adequately studied— and translated into dietary 
advice— on the basis of the quantities of some of its nutrient components. 
However, this reductive focus on nutrients does not give due attention to 
the quality of foods and what kinds of pro cessing they might have under-
gone, or to the broader cultural contexts within which food is consumed 
(including traditional and culturally specifi c understandings of the health-
fulness of foods), or to what we learn about food and nutritional quality 
through our senses and practical experiences of eating, preparing, or 
growing food.

This nutrient- level reductionism has often taken the more simplifi ed 
form of single- nutrient reductionism, whereby individual nutrients are 
analyzed in isolation from other nutrients and food components, as well as 
from foods and dietary patterns. This single- nutrient reductionism also 
commonly carries the assumption that single nutrients can be extracted or 
synthesized and then consumed in isolation from par tic u lar foods, such as 
in the form of nutritional supplements or nutritionally fortifi ed foods.

Nutrients are decontextualized in the sense that they have typically 
been studied and interpreted by scientists out of the context of the foods 
and dietary patterns in which they are consumed. Single nutrients are 
studied in a fragmented manner and assumed to exert specifi c health ef-
fects regardless of the other nutrients or foods they are combined with or 
embedded within. One expression of this nutritional decontextualization 
is the macronutrient reductionism referred to earlier, whereby nutrition 
experts and weight- loss diet book authors search for a diet with the opti-
mal macronutrient ratio, as if the actual foods consumed to achieve this 
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macronutrient profi le are more or less irrelevant. Similarly, the reductive 
understanding of food and the body in terms of calories— or caloric 
reductionism— assumes that eating 100 calories of sugar has the same 
impact on a person’s body weight as eating 100 calories of carrots. This is 
captured by the everyday nutritionism— that is, the oft repeated nutricentric 
expression— that “a calorie is a calorie.”

The quantitative logic that pervades the nutritionism paradigm also 
tends to focus on even small differences in the quantity or proportion of 
desirable or undesirable nutrients found in foods and to exaggerate the 
health implications of these quantitative differences. An example of such 
ostensibly precise evaluations is the interpretation of the glycemic index 
(GI) of foods— a quantitative mea sure ment that predicts how a food will 
increase a person’s blood glucose levels. For instance, leading Australian 
GI researcher Jennie Brand- Miller encourages people to switch from jas-
mine rice (GI = 87) to basmati rice (GI = 57) purely on the basis of their 
respective GI scores— and regardless of what other foods these rice variet-
ies are consumed with— as if such a substitution between varieties of white 
rice will make a meaningful difference to their blood sugar levels or over-
all health.12

The tendency to prematurely interpret an association between nutri-
ents, foods, or biomarkers and health conditions as a one- to- one, cause- 
and- effect, deterministic relationship can be referred to as nutritional deter-
minism. While this cause- and- effect model was useful and effective in 
identifying single- nutrient defi ciency diseases in the early twentieth cen-
tury, our understanding of the diet- related causes of chronic diseases, 
such as heart disease and cancer, has proven to be less amenable to this 
nutritionally deterministic model.13 For example, nutrition scientists have 
interpreted the “diet- heart hypothesis,” which links saturated fats to ele-
vated blood cholesterol levels and, in turn, to atherosclerosis and increased 
risk of cardiovascular disease— as a series of cause- and- effect relations.14 
Yet arguably, we still do not know how (or even whether) saturated fats 
directly cause heart disease.15 As discussed in chapter 4, nutrition and med-
ical researchers have more recently shown that the association between 
fats and cholesterol levels, and between blood cholesterol levels and heart 
disease risk, is more complex than the original diet- heart hypothesis sug-
gested.16 At the same time, they have identifi ed a number of other dietary 
infl uences on blood cholesterol levels, such as trans- fats, refi ned grains and 
sugar, and an insuffi cient intake of omega- 3 fats. They have also suggested 
other biochemical pathways linking dietary components and heart dis-
ease, such as oxidative stress and chronic infl ammation, thereby down-
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playing the importance and focus on blood cholesterol levels as a causal 
factor.17

The saturated fats and blood cholesterol story highlights how early sci-
entifi c evidence on the health effects of par tic u lar nutrients can lead to an 
overemphasis or exaggeration of the role of these nutrients, particularly in 
the absence of evidence on other food components, known or unknown. 
These initial hypotheses have often been interpreted and presented as 
nutritional certainties, as if they are based on a precise understanding of 
the role of nutrients and foods in the body— what I have referred to as the 
myth of nutritional precision— and without acknowledging the limita-
tions, uncertainties, and debates over this knowledge. As more nutrient- 
health interactions have been uncovered, a more complex understanding 
of food, nutrients, and the body has been constructed. Yet defi nitive pro-
nouncements of the precise role of single nutrients or food components 
continue to be a feature of scientifi c publications and dietary guidelines 
for the public. The U.S. Food and Drug Administration’s (FDA) ap-
proval of health claims for these single food components— such as that soy 
protein or soluble fi ber reduce heart disease risk— illustrates this form of 
nutritional exaggeration.

Scientists’ study of single nutrients is not in itself necessarily reductive. 
Indeed, the identifi cation of single- vitamin defi ciency diseases demon-
strates the value of studying foods at the level of nutrients. Nevertheless, 
single nutrients can— and often have— been studied and interpreted in a 
fragmented and nutritionally reductive manner. For example, while in the 
early twentieth century scientists discovered that certain single vitamins 
 were essential for preventing par tic u lar diseases, they did not necessar-
ily understand the various interactions among vitamins and other food 
components, interactions that scientists to this day are still coming to 
appreciate.

The limitations and possible dangers of taking single nutrients out of 
the context of the foods in which they are contained are illustrated by the 
beta- carotene supplement controversy. In the early 1980s, carotenoid- 
rich colored plant foods, such as carrots, had been associated with the re-
duced risk of some cancers. Some scientists suspected that beta- carotene—
one of many carotenoids in these foods— was the active nutrient that may 
have inhibited cancer growth.18 In the absence of specifi c studies on the 
cancer effects of beta- carotene, the U.S. National Research Council’s 
1982 report Diet, Nutrition and Cancer attributed the apparent benefi ts of 
carotenoid rich foods to their beta- carotene content. This knowledge of 
the claimed benefi ts of beta- carotene was then translated into the 
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nutrient- level practice of consuming beta- carotene supplements. How-
ever, subsequent clinical trials in the early 1990s involving people given 
high doses of beta- carotene supplements failed to support this hypothesis 
and even found that they  were associated with an increased risk of lung 
cancer.19

Dietary advice at the nutrient level also tends to be delivered one nutri-
ent at a time, since any more complicated advice regarding multiple nutri-
ents and their interactions would be harder to convey, and might not be 
readily understood by members of the lay public. For example, the low- fat 
advice that dominated dietary guidelines in the 1980s and 1990s was in 
part intended by nutrition experts to be a simplifi cation of the more nu-
anced advice to reduce the consumption of saturated fats, as well as calo-
ries. These experts considered the distinction between types of fats to be 
too complex for the public to digest.20

The distinction between nutrient- level and single- nutrient reduction-
ism can be illustrated with the types of nutrition labeling commonly 
found on the front and back of food packaging. The Nutrition Facts label 
on the back of packaged foods is a product and a symbol of nutrient- level 
reductionism. The panel lists the quantities of a range of nutrients con-
tained in foods, and this nutrient information typically appears much 
more prominently and in larger type than the ingredients list below it. This 
labeling presents nutrient- level information as the true indicator of the 
healthfulness of the food product and tends to defl ect attention from 
the types of ingredients, additives, or pro cessing techniques used in its 
production.21 Despite the level of detail the Nutrition Facts label pres-
ents, its nutrient- level information is also limited and incomplete. For in-
stance, it fails to distinguish between nutrients intrinsic to the ingredi-
ents in the food and those added during pro cessing.22

Single- nutrient reductionism, on the other hand, is represented by the 
often- infl ated nutrient- content claims on the front of packaged foods that 
focus on the presence or absence of single nutrients, such as “low fat” or 
“high in calcium.” These front- of- pack nutrient claims implicitly promote 
both forms of nutritional reductionism: fi rst, they shift attention from the 
ingredients list to the nutrient composition; and second, they shift the 
focus from the overall nutrient profi le of the food to the presence or ab-
sence of par tic u lar nutrients. The food and diet industries have been the 
most enthusiastic proponents of this single- nutrient reductionism as a 
strategy to market their products.

Surprisingly few scientifi c studies have focused on foods or dietary pat-
terns in their own right, although such studies have become more com-
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mon over the past de cade. When foods and dietary patterns have been 
examined, scientists have often reduced their claimed health effects to the 
action of par tic u lar nutrients. Nutrition researchers have tended to look 
for the active nutrients in foods and dietary patterns that explain their 
health effects, such as the presence of saturated fat or cholesterol in ani-
mal foods, the antioxidants in fruits and vegetables, or the monounsatu-
rated fats in the olive oil– rich Mediterranean diet.

In recent years, nutrition scientists’ criticisms of single- nutrient reduc-
tionism have become more common, as have their calls for more complex 
and integrated models for understanding food and the body. These mod-
els include studying the interactions among nutrients in foods, as well as 
studying foods, food combinations, dietary patterns, and cuisines.23 Nu-
tritional epidemiologist David Jacobs from the University of Minnesota 
has coauthored a number of papers critical of reductionism within nutrition 
research, particularly in terms of its focus on single nutrients: “Nutri-
tion science has favored a reductionist approach,” writes Jacobs, “that em-
phasizes the role of single nutrients in diet- disease (or diet- health) rela-
tions.”24 He argues that the single- nutrient focus of much scientifi c research 
tends to “oversimplify a complex system,” since single nutrients interact 
“synergistically” with other nutrients and food components within a “food 
matrix.”25 Par tic u lar phytonutrients in plant foods, for example, may pro-
duce their benefi cial effects only in synergy with other phytonutrients and 
food components in these foods. The results of long- term clinical trials on 
beta- carotene and vitamin C supplements have also shown the potential 
for detrimental health outcomes when single nutrients are isolated from 
the food matrix in which they belong and when they have been consumed 
in concentrated forms.

For Jacobs, the evidence thus demonstrates that “food synergies are 
important: the compounds in question are parts of foods that appear to be 
healthy, but do not work outside their food matrix.”26 His main concern 
with this form of reductionism is that it impedes the development of more 
accurate scientifi c knowledge. A more fruitful approach, he suggests, is to 
study the interactions among nutrients in the context of the natural food 
matrix in which they are found, as well as the synergies found in combina-
tions of single foods and in broader dietary patterns.27 This more inte-
grated research into nutrients, foods, and the body is likely to yield new, 
more detailed— and perhaps more robust— scientifi c knowledge. Such at-
tempts to integrate these levels of understanding food are examined fur-
ther in chapter 10. However, food- level and dietary- level studies can also 
potentially reproduce some of the limitations and problems associated 
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with nutrient- level reductionism and with the nutritionism paradigm more 
generally, as I will discuss in chapter 7.

Nutrient Markers and Confound ers 

of Food Quality

A signifi cant problem for nutrition researchers analyzing epidemiological 
data is addressing the so- called confounding of results. This confounding 
occurs when the nutrient, food, or dietary pattern under investigation is 
strongly associated with other dietary and nondietary factors. When two 
variables are strongly correlated, their individual effects are diffi cult to 
untangle. Despite the sophistication of scientists’ statistical models, it is a 
challenge to adjust for these confounding factors, especially when a nutri-
ent is strongly correlated not only with other food components but also 
with overall dietary patterns.28 In these situations, the health benefi ts or 
detrimental effects of one food component may be mistakenly attributed 
to another food component, or the positive or negative impacts of a food 
component may be greatly exaggerated.

A number of types of confounding occur in nutrition studies. Some 
nutrients or food components may commonly be packaged together within 
par tic u lar foods, such as beta- carotene, vitamin C, and other antioxidants 
that are contained in many fruits.29 Similarly, two nutrients or foods may 
be strongly correlated within par tic u lar dietary patterns.30 For example, 
in the 1950s and 1960s when epidemiologist Ancel Keys found an asso-
ciation between saturated fat consumption and heart disease in a number 
of countries he studied, he argued for a causal association between them. 
At about the same time, the British physiologist John Yudkin found that 
sugar, too, was correlated with heart disease in a number of countries and 
put forward the rival hypothesis that high sugar consumption was a key 
cause of heart disease. Yudkin also observed that in the countries he stud-
ied, saturated fat consumption was strongly correlated with sugar consump-
tion, and therefore fat and sugar may be mutually confounding variables.31 
So, was heart disease caused by fat, by sugar, by the synergistic combina-
tion of fat and sugar, or by neither?

Many nutrients and food components are closely correlated within ei-
ther good- or poor- quality diets, and this may exaggerate or otherwise dis-
tort the apparent health effects of a nutrient or food. Some nutrients can 
therefore act as reliable nutrient markers of food quality. For example, a good- 
quality diet might include  whole or minimally pro cessed foods such as 
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fi sh, free- range eggs,  whole meat, richly colored vegetables, and  whole 
grain bread, and tends to be high in vitamins, fi ber, omega- 3 fats, anti- 
infl ammatory agents, and antioxidants. In this case, a high omega- 3 in-
take is likely to be associated with— and is in this sense a nutrient marker 
of— a good- quality diet. The health benefi ts that have been attributed to a 
high omega- 3 fat intake in many studies may therefore be due to, or am-
plifi ed by, its association with other benefi cial nutrients and foods. Simi-
larly, some stigmatized nutrients or foods— such as saturated fat or red 
meat— may be associated with an overall poor- quality (highly  processed) 
diet, with such confounding leading to a kind of “guilt by association.”32

Nutritional Leveling and the Blurring 

of Qualitative Food Distinctions

The nutrient level of engagement with food abstracts from the qualitative 
distinctions between types of foods, such as between minimally pro cessed 
and highly pro cessed foods, between fresh and preserved foods, or be-
tween animal- and plant- based foods. At this more abstract nutrient 
level, these qualitative distinctions between types of foods are fl attened 
out and blurred, or nutritionally leveled. Within the nutritionism paradigm, 
foods are instead ranked and compared on a one- dimensional scale, based 
on the relative quantities of benefi cial or harmful nutrients they contain. 
Within this nutritionally leveled playing fi eld, highly pro cessed or fabri-
cated foods can— on the basis of the presence or absence of par tic u lar 
nutrients— be considered “nutritionally equivalent” to, or even healthier 
than,  whole foods.33

In his 1974 book Food for Nought, Ross Hume Hall argued that nutrition 
science had failed to shed light on the way modern agricultural practices, 
and food pro cessing techniques and additives, had degraded the nutri-
tional quality of foods. Instead, he argued, scientists had remained fo-
cused on a narrow set of chemically classifi ed nutrient categories that 
 were developed in the nineteenth century, particularly fats, carbohydrates, 
and proteins. In doing so, they had largely ignored the way these nutrients 
and other food components  were being technologically transformed. Hall 
also noted the interrelated developments in food labeling in the early 
1970s. The U.S. Food and Drug Administration (FDA) had passed new 
regulations that mandated a Nutrition Facts label on many food products. 
At the same time, the FDA also deemed that the long- standing require-
ment that “imitation foods” be explicitly labeled as imitations would no 
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longer apply in cases where the imitation was deemed to be “nutritionally 
equivalent” to the original.34 This new ruling allowed food manufacturers 
to manipulate the nutrient composition of foods in order to achieve nutri-
tional equivalence and to thereby “balance the numbers,” as Hall put it.35

While blurring the qualitative distinctions between types of foods, 
nutritionism also creates a quantitative hierarchy of foods within par tic u-
lar food categories and can thereby accentuate and exaggerate the differ-
ences between foods within the same category. Within the category of 
plant- based  whole foods, for example, some vegetables and fruits, such as 
broccoli, are celebrated as “superfoods” for their relatively high concentra-
tions of antioxidants. Within the category of animal- based  whole foods, 
dietary guidelines have valued chicken meat and fi sh for their high poly-
unsaturated and omega- 3 fat content and have devalued red meat, full- fat 
milk, and cheese because of their saturated fat content. Within the category 
of pro cessed foods, nutritionism encourages the consumption of nutrition-
ally engineered or nutritionally “improved” products— such as low- fat, low- 
calorie, or trans- fat-free varieties— rather than simply eating less of these 
foods.

Nutrient- Dense Language and Nutri- speak

The pattern of nutrient inadequacy in the face of caloric excess is the result of nutrient- poor 
food choices, too many energy- dense foods, and sedentary lifestyles.

—academy of nutrition and dietetics, “nutrient density: 

meeting nutrient goals within calorie needs,” 2007

Nutrition experts’ reductive focus on nutrients is also evident in the nu-
tricentric language and terminology they have developed to describe 
foods and dietary patterns. The above statement from the Academy of 
Nutrition and Dietetics (AND, formerly the American Dietetic Associa-
tion) is an attempt to describe the nature of the standard American diet 
entirely using nutrient- level terms— that is, in nutri- speak—without actu-
ally referring to foods or food groups. They describe foods as “nutrient- 
poor” and “energy- dense,” while dietary patterns are described in terms of 
their “nutrient inadequacy” and “caloric excess.”36

Nutrition experts have introduced a range of terms to refer to the nu-
tritional quality of foods, such as nutrient density, energy density, high or 
low glycemic index, empty calories, discretionary calories, refi ned carbs, 
and, more recently, solid fats and SoFAS (solid fats and added sugars). 
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Their language for talking about foods has itself become nutrient dense, 
even if many of the foods Americans consume are not. This suggests that 
nutrition experts are more confi dent and comfortable speaking of nutri-
ents, while seemingly avoiding wherever possible having to refer to foods. 
This is perhaps understandable, given that much of the scientifi c research 
they draw upon is indeed focused on the nutrient level.

The nutricentric focus of dietary guidelines has often favored the food 
industry. Marion Nestle argues that since the late 1970s the American 
agencies responsible for publishing dietary guidelines have avoided refer-
ring by name to the foods they recommend the public eat less of, largely in 
order to appease food companies who sell these products.37 Instead, some 
of these nutrient- level recommendations act as euphemisms for par tic u lar 
foods. Whereas “eat less beef ” called the meat industry to arms, “eat less 
saturated fat” did not. “Eat less sugar” sent sugar producers right to Con-
gress, but that industry could live with “choose a diet moderate in sugar.”38 
Dietary guidelines still urge the public to eat less sugar, salt, saturated fat, 
and refi ned grain yet rarely mention the highly pro cessed foods and bev-
erages in which these food components tend to be concentrated.

Since the 1990s, the AND and other nutrition experts have promoted 
the idea that there is “no such thing as good and bad foods, only good and 
bad diets.”39 The food industry, too, is particularly fond of this expression, 
because it suggests that no single food should be vilifi ed in terms of its 
health impacts, and that even the poorest- quality foods can form a part of 
an overall healthy diet.40 However, despite their reluctance to make clear 
statements and defi nitive judgments about the quality of foods in good/
bad terms, the AND and most other nutrition experts are willing to de-
scribe nutrients as defi nitively good or bad. Food quality is thereby re-
duced to the “quality” of the nutrients contained, by which nutrition 
experts typically mean the ratio and quantity of so- called good and bad 
nutrients in a food, rather than the way the foods have been produced or 
pro cessed.

One of the latest nutricentric terms introduced by the U.S. Depart-
ment of Agriculture (USDA) is solid fats, which refers to animal fats and 
hydrogenated vegetable oils that are high in saturated fats and trans- fats 
and are therefore solid at room temperature. The term solid fats was used 
extensively for the fi rst time in the 2010 Dietary Guidelines for Americans, 
which urged people to drastically reduce their consumption of these 
fats. For the USDA, the term solid fats performs two functions. In pro-
viding a single category to refer to the two “bad fats,” the term collapses 
the distinction between naturally occurring saturated fats and chemically 
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reconstituted trans- fats.41 The term also acts as a nutritional euphemism 
for the foods that contain saturated or trans- fats and thus avoids reference to 
animal foods or to the types of pro cessed foods that may contain these fats.

A number of calorie- centric terms are currently in use by nutrition ex-
perts, such as empty calories, discretionary calories, and energy density. The term 
empty calories is used to refer to foods and beverages that lack many benefi -
cial nutrients yet provide ample calories. The term was originally coined 
in 1970 to refer to sugary and highly pro cessed breakfast cereals that had 
been stripped of benefi cial nutrients.42 It is now more commonly used to 
describe sugary sodas that contain mostly sugar and water. However, in 
recent years some nutrition experts, and the 2010 Dietary Guidelines for 
Americans Committee Report, have also started to defi ne empty calories so as 
to include not only foods high in added sugars but also foods high in “solid 
fats” (i.e., saturated fats and trans- fats).43 Some  whole foods high in satu-
rated fats, such as  whole milk, cheese, and fatty cuts of meat, are thereby 
stigmatized as empty calories, despite being rich in a range of benefi cial 
nutrients.44

Another nutricentric term that deserves close examination is refi ned 
carbohydrates, which is commonly used by nutrition experts to refer to two 
types of high- carb foods that have been through a refi ning pro cess: re-
fi ned grains and extracted/refi ned sugars. Within the discourse of good 
and bad carbs, refi ned carbs are designated the bad carbs or poor- quality 
carbs. Experts began to use the term refi ned carbohydrate foods in the 1950s 
and 1960s, but by the early 1970s they had shortened it to refi ned carbohy-
drates.45 British surgeon Thomas Cleave was one of the fi rst to use this 
shortened phrase in his 1975 book The Saccharine Disease, in which he argued 
that the steep rise in consumption of refi ned fl our and sugar throughout 
the twentieth century was responsible for an increased incidence of many 
chronic diseases. Low- carb diet pioneer Robert Atkins also used the term 
refi ned carbs in his 1972 book Dr. Atkins’ Diet Revolution.46

The term refi ned carbohydrate foods correctly refers to the way the 
carbohydrate- rich foods themselves have been passed through a refi ning 
pro cess, and is a way of distinguishing between, say,  whole wheat and re-
fi ned wheat. At the level of nutrients, however, a distinction between  whole 
carbs and refi ned carbs is not so clear- cut. Refi ned grain and  whole grain 
both contain fi ber and other classes of carbohydrates found in the outer 
shell, although in refi ned grains the amount of many types of these fi -
brous carbohydrates is greatly reduced. While refi ned grains are stripped 
of many— though not all— of their vitamins and minerals, they retain much 
of their protein. This overlap in the nutrient composition of  whole and 
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refi ned grains makes distinguishing between them at the nutrient level 
less clear- cut.

By grouping together refi ned grains and refi ned sugars, the term refi ned 
carbs also suggests that these two types of foods have similar nutritional 
characteristics and effects on the body. But while there may be some simi-
larities in terms of their health effects, the term conceals important dif-
ferences between them. Refi ned grains, such as white rice and white wheat 
fl our, largely consist of starch (quickly broken down to glucose in the 
body) but still contain other benefi cial nutrients such as protein and some 
fi ber and vitamins. But sugar (sucrose) is little more than pure, concen-
trated fructose and glucose and has no other nutritional benefi ts.47 In the 
1970s British nutrition scientist John Yudkin refused to use the term re-
fi ned carbohydrates precisely because it gives “the impression that white fl our 
has the same ill effects as sugar.”48 Unlike Cleave, Yudkin considered 
sugar to be far more harmful to health than refi ned grains.

Nutritionally Engineered and Tr ans- nutric Foods

So far I have been describing the various reductive ways of understanding 
nutrients and foods. But it is not only how we think about and describe 
food, but also the practical ways in which we engage with and produce food, 
that can be nutritionally reductive. Over the past forty years, the food, phar-
maceutical, and alternative health industries have increasingly translated 
nutricentric scientifi c knowledge into nutritionally reductive technological 
products, in the form of nutritionally engineered foods or dietary supple-
ments. Dietary supplements are the purest expression of a nutritionally re-
ductive technological practice, since the nutrients or other food compo-
nents they contain not only have been technologically isolated but also are 
then consumed in isolation from any par tic u lar foods. In this sense, supple-
ments represent the materialization of a more simplifi ed, single- nutrient 
reductionism. In the case of vitamin supplements, for example, a par tic u lar 
fraction of a complex of vitamins may have been extracted or synthetically 
produced, thereby representing the further simplifi cation, isolation, and 
reduction of the vitamin in comparison with the form in which it is con-
tained and consumed in foods. Many nutrition experts continue to recom-
mend a multinutrient supplement as a nutritional insurance policy for indi-
viduals perceived to be consuming inadequate diets.49

Foods that have been nutritionally engineered differ to some extent 
from supplements in that the added nutrients are consumed along with 
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other nutrients and food components contained within the foods. In some 
cases, food manufacturers enhance or reduce a nutrient already present in 
the food, such as in the case of low- fat milk or vitamin C– fortifi ed orange 
juice. In other cases, however, they introduce nutrients not otherwise 
found in that par tic u lar food (or only in very small quantities), such as 
adding plant sterols to augment dairy products and margarine, calcium to 
orange juice, and vitamins to water.50 I refer to these food products as 
trans- nutritionally engineered foods— or simply trans- nutric foods— as they 
involve the transfer of nutrients across recognized food categories or 
boundaries.51

The nutritional engineering of foods is a nutritional techno- fi x for the per-
ceived nutritional inadequacies of foods and diets and for the health prob-
lems associated with them. However, there is good reason to question the 
health benefi ts and effectiveness of these nutrient- fortifi ed foods. The 
claimed benefi ts of the added or subtracted nutrients may be exaggerated 
and taken out of the context of the role they play within broader dietary 
patterns. To the extent that these nutritionally engineered products 
“work,” in many cases they may work in a nutritionally reductive manner. 
While these foods will deliver to the body a substantial dose of extracted 
or synthesized nutrients and food components, the way the body metabo-
lizes these nutrients may be compromised if they are not consumed with 
the other nutrients and food components we get when we eat the  whole 
foods in which they are otherwise contained.52

The nutritional modifi cation of foods in order to “improve” their nu-
trient profi le can, in some cases, lead to the further degradation of the qual-
ity of the food, such as the replacement of  whole food ingredients with 
refi ned- extracted and processed- reconstituted ingredients. For example, 
the incentive to produce reduced- fat foods in the 1980s and 1990s often 
led manufacturers to replace naturally occurring fats with chemically 
modifi ed starches, refi ned and artifi cial sugars, or artifi cial fats such as 
Olestra, in order to mimic the taste and texture of fat. Similarly, manufac-
turers have used calorie- free artifi cial fats and artifi cial sweeteners to pro-
duce reduced- calorie foods.

Biomarker R eductionism and R eductive 

Approaches to the Body

Nutrition science’s reductive approach to food and nutrients has also been 
accompanied by an equally reductive approach to understanding the body 
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and bodily health. Just as nutritionism breaks foods down into their com-
ponent parts, so too does it represent the body in terms of its component 
parts and biochemical and ge ne tic pro cesses. Since the 1960s, nutrition 
experts have focused on a relatively small number of internal biomarkers 
(biological markers) of disease risk. They include the mea sure ment of 
LDL and HDL blood cholesterol levels, blood sugar levels (hemoglobin 
A1c, and the glycemic index), hormones such as insulin and leptin, the en-
ergy requirements of the body mea sured in calories, and the body mass 
index (BMI).53

The reductive approach to the body often takes the form of what I call 
biomarker reductionism, in which bodily health is reduced to a number of 
these quantifi able biomarkers and biochemical and ge ne tic pro cesses. 
Biomarker reductionism shares a number of characteristics of nutritional 
reductionism, such as its reductive focus on single biomarkers, the claims 
to a precise understanding of the way foods and nutrients affect biochem-
ical pro cesses, the decontextualization and simplifi cation of the under-
standing of these biomarkers and their relationship to bodily health, and 
the differentiation of biomarkers into “good” and “bad” types. Within the 
nutritionism paradigm, these biomarkers are often interpreted by nutri-
tion experts not just as risk factors or indicators of possible problems with 
one’s diet or state of health, but are instead taken as defi nitive repre sen ta-
tions of one’s health, and even as determining one’s health (i.e., biomarker 
determinism).

A key example of this biomarker reductionism has been the focus on 
blood cholesterol levels. In the 1950s and 1960s medical scientists inter-
preted the correlation between blood cholesterol levels and heart disease 
incidence as a causal or deterministic relationship, even though the pre-
cise causal pathways remained unknown. In the 1970s, this “lipid hypoth-
esis” shifted from total blood cholesterol levels to mea sur ing levels of 
cholesterol carried in LDL and HDL particles in the bloodstream. How-
ever, as I discuss in chapter 4, the characterization of LDL as bad and 
HDL as good is an oversimplifi cation and exaggeration of scientists’ un-
derstanding of the role of these cholesterol carriers in the body and in the 
development of cardiovascular disease. Nutrition scientists have in turn 
formulated their dietary fat recommendations primarily on the basis of 
this deterministic understanding of blood cholesterol.

BMI is another type of biomarker, one that refers not to internal bio-
chemical pro cesses but to an external mea sure of body size. Within the 
dominant obesity discourse promoted by obesity experts and public health 
institutions, BMI is treated not simply as a marker or indicator of possible 
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inadequacies or problems with a person’s diet, exercise patterns, or bodily 
health. Rather, it is interpreted as directly representing, and even deter-
mining, a person’s state of health and risk of diseases, regardless of what 
they eat and how they exercise. The claimed statistical correlation between 
above “normal” BMI (i.e., BMI > 25) and ill health has thereby been trans-
lated into a deterministic or causal relationship. This reductive interpre-
tation of BMI can be referred to as a form of BMI reductionism or BMI 
determinism. Like other forms of biomarker reductionism, BMI reduc-
tionism involves taking the BMI out of the context of  whole bodies and 
exaggerating its role and signifi cance.

Critics of the dominant “obesity epidemic” discourse have highlighted 
the limitations of BMI as a marker of bodily health and have questioned 
the evidence of a direct association between BMI scores and health out-
comes, as well as the claimed causal relationship between them.54 For ex-
ample, a study by researchers at the U.S. Centers for Disease Control and 
Prevention estimated that people in the “overweight” category (with a BMI 
between 25 and 30) had a risk of mortality from some diseases the same 
as, if not lower than, those in the “normal weight” category (BMI between 
18.5 and 25).55 This is not necessarily to deny that being very large (i.e., 
having a very high BMI) is not sometimes associated with increased risks 
of various diseases or health conditions, and it may be an indication of 
poor dietary habits. Rather, it is to argue that many obesity experts have 
reductively interpreted and represented the BMI. This reductive and de-
terministic interpretation of BMI has also led to a focus on weight loss as 
an end in itself, based on the assumption that this will improve health 
outcomes, rather than to a focus on healthful eating and exercise pat-
terns. Alternative approaches to body size and weight will be discussed 
in chapter 9.

The Nutricentric Person

These nutritionally reductive ways of representing and manipulating 
food and the body have profoundly shaped how the lay public under-
stands and engages with food and the body. Nutritionism has in many 
respects come to dominate the lay public’s understanding of the relation-
ship between food and bodily health and has given rise to what I call the 
nutricentric person— a type of person that to a certain extent accepts, 
embraces, and internalizes this nutricentric understanding of food and 
the body.
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Nutritionism shapes individuals’ approaches to nutrients, foods, and 
their own bodies in ambiguous and contradictory ways, producing disem-
powered, confused, and dependent individuals, on the one hand, and ac-
tive, empowered, and critically informed individuals, on the other. First, 
nutritionism creates the conditions for nutrition confusion, a dependence 
on nutrition experts, a susceptibility to food marketing claims, and a gen-
eral sense of anxiety about “what to eat.” It contributes to the creation of 
new needs and to the idea that people are “in need”— in need of nutrition 
information, dietary advice, and nutritionally engineered foods.56 The 
nutricentric person may perceive that nutrients are scarce and be anxious 
about the nutritional adequacy of modern foods and of their own dietary 
habits. Caught on the nutrient treadmill, they are compelled to keep up with 
the latest scientifi c studies reported in the media, to understand and in-
corporate the proliferation of nutrient categories and biomarkers, to ac-
cept nutrition experts’ celebration or condemnation of par tic u lar nutri-
ents and foods, and to purchase nutritionally engineered foods containing 
the latest wonder nutrients.57

The nutricentric person may equally, however, feel empowered and crit-
ically informed, rather than disempowered and confused, by this stream of 
expert advice and is able to follow the dietary debates in the media, to see 
beyond the more infl ated nutritional marketing hype, and to make in-
formed decisions in putting together a “healthy” diet. Nutricentric indi-
viduals may be nutritionally savvy, in the sense that they are able to selec-
tively accept and integrate the nutrient- level knowledge they consider 
relevant to their own personal circumstances. These individuals thrive on 
having some familiarity with the basic categories of nutrition science and 
a capacity to explain and rationalize the connections among foods, nutri-
ents, and their own functional bodies. The popularity of the concept of the 
glycemic index, for example, may in part be due to the way it offers a sim-
ple and accessible explanation of the relationship between foods and bio-
markers, for example, that low- GI foods convert carbohydrates into blood 
sugar more slowly. By grasping and articulating such simplifi ed scientifi c 
explanations, the nutricentric person can feel empowered to take own-
ership of these nutritional concepts.

Many nutrition experts and food writers have responded to these nu-
tritional needs and anxieties by offering an endless stream of advice on 
“what to eat,” thereby adding to what French sociologist Claude Fischler 
has referred to as the “nutritional cacophony” of confl icting dietary mes-
sages and voices.58 Harvard University historian of science Steven Shapin 
has observed the lay public’s unfailing demand for and trust in expert 
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advice, whether it be from nutrition scientists or pop u lar diet book au-
thors such as those by Dr. Atkins:

In our society, it is just not possible for food to be bought, prepared, 
and ingested unaccompanied by thoughts fl owing from bodies of 
technical expertise. . . .  If one strand of dietetic expertise is treated 
with scepticism, then residual faith in the existence of expertise seems 
to be transferred to another claimant. The laity assert their freedom 
to pick and choose which expertise is credible, while giving few signs 
that they fi nd the  whole domain of dietary expertise wanting.59

The Internet has made readily available to the lay public a much wider 
range of nutritional perspectives, with countless websites and blogs dedi-
cated to promoting alternative dietary approaches, such as the low- carb 
and paleo diets. However, rather than uncritically accept this expert ad-
vice, follow conventional nutritional guidelines to the letter, or believe the 
nutritional and health claims on food labels, nutricentric individuals are 
increasingly compelled to actively construct their own diets and nutri-
tional worldviews. They have little choice but to do so in the face of com-
peting nutritional claims and the erosion of traditional ways of under-
standing food. Nutricentric individuals may also be motivated to put 
together their own personalized package of foods— and their own nutri-
tional menus— in order to meet their perceived nutrient needs and to op-
timize the nutrient profi le of their diets and the functional per for mance 
of their bodies.

The heightened form of health consciousness that has emerged since 
the 1970s— or the ideology of healthism, as medical sociologists have re-
ferred to it— has also fueled the rise of this nutricentric person. Healthism 
has elevated the pursuit of personal health and well- being to a supreme 
goal or super- value.60 This ideology often takes a highly individualized 
form, characterized by an emphasis on the need to take personal respon-
sibility for one’s own health, rather than address the socio economic and 
environmental conditions that affect public health. This pursuit of good 
health goes beyond just being free of disease and illness, but involves a 
more active engagement in health- affi rming practices, with the ultimate 
goal of attaining an optimal or enhanced level of health. As sociologist 
Julie Guthman characterizes this ideology, “Since health can never be 
achieved once and for all, it requires constant vigilance in monitoring and 
constant effort in enhancing.”61 Dietary healthism can be defi ned more 
specifi cally as where an obsession with healthy food overwhelms and sub-
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sumes other ways of engaging with food.62 Food and nutrients may also be 
imbued with an exaggerated sense of their ability to cure or prevent a range 
of health issues, or to enhance the health and per for mance of the body 
and mind.

The nutricentric person is, of course, an ideal type and simply refers to 
one aspect of contemporary identities. We are all to some extent nutricen-
tric, though in different ways and to varying degrees. To refer to the nutri-
centric person is not to suggest that nutritionism now totally overwhelms or 
dominates our understanding of food in relation to our health. Other 
approaches to food continue to coexist with this nutricentric approach. 
An appreciation of food production, and pro cessing quality in par tic u lar, 
continues to inform people’s understanding of food, and over the past de-
cade this appreciation has been accentuated, such as in the form of the 
“real food” movement. There are also signs of disillusionment with nutri-
tionism and a growing cynicism among many consumers with respect to the 
reductive and misleading nutritional marketing practices. These counter- 
dietary movements will be discussed further in chapter 9.

Three Par adigms and Er as of Nutritionism

While nutritionism has been the dominant paradigm of nutrition science 
since the mid- nineteenth century, it has taken three distinct forms over 
this period.63 These three specifi c forms or paradigms of nutritionism— 
quantifying nutritionism, good- and- bad nutritionism, and functional 
nutritionism— have framed scientifi c research, dietary guidelines, and 
food engineering and marketing practices and have defi ned how nutri-
tional knowledge has been produced, interpreted, and applied. These par-
adigms are not necessarily defi ned by any par tic u lar nutritional theories 
or dietary recommendations (such as specifi c theories regarding fats, vita-
mins, or calories). Rather, these paradigms encompass the more funda-
mental assumptions that determine what counts as good science and 
common sense, and they incorporate the broader aims and motivations 
that frame the nutritional and health imperatives of the producers and 
disseminators of this knowledge. Each of these three paradigms of nutri-
tionism has also been dominant within three distinct historical eras and 
bears the same names: the eras of quantifying nutritionism, the era of 
good- and- bad nutritionism, and the era of functional nutritionism (sum-
marized in appendix table A.4). These three nutritionism paradigms es-
sentially defi ne the nutritional zeitgeist of each era.
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Quantifying nutritionism was the dominant paradigm of nutrition sci-
ence from the late nineteenth century until the mid- twentieth century in 
the United States. It is characterized by the logic of nutri- quantifi cation—a 
calculating and quantifying approach to food, nutrients, and the body— 
whereby only information about those nutrients that are identifi ed and 
mea sur able and whose function can be explained is accepted as legitimate 
knowledge about food and bodily health. In this era, nutrition scientists 
considered nutrients to be essentially good, “protective,” growth promot-
ing, and literally nutritious. The focus of nutrition experts was on the need 
to consume an adequate quantity of nutrients, particularly to avoid nutrient 
defi ciency diseases and to promote normal bodily growth and general 
good health.64 The quantifi cation of calories and the importance of con-
suming enough protein and vitamins  were at the center of much nutrition 
research and dietary advice. The discovery of vitamins also led to a public 
perception that modern foods and dietary patterns are nutrient scarce— a 
perception that persists, and indeed has been accentuated in recent years.

The good- and- bad form of nutritionism fi rst emerged in the early 
1960s and framed nutritional discourses up until the mid- 1990s. Good- 
and- bad nutritionism is primarily characterized by the differentiation of 
nutrients, as well as biomarkers, into good and bad types. It is particularly 
distinguished by the emergence of a view of many scientists that some nu-
trients are bad or harmful and are thought to contribute to the incidence of 
chronic diseases.65 The focus of research and dietary advice had shifted 
from nutrient defi ciencies to reducing and preventing chronic diseases. 
The other important development in this period was the shift to nutricen-
tric dietary guidelines, dominated by an obsession with reducing fat.

From the mid- 1990s there was a further shift from good- and- bad nu-
tritionism to functional nutritionism, which is characterized by a height-
ened sense of the relationship between foods and nutrients, on the one 
hand, and specifi c bodily functions, health conditions, and biomarkers, on 
the other. There has been a further proliferation of “good” and “bad” cat-
egories of nutrients, with each nutrient more precisely targeted to par tic-
u lar bodily functions and health outcomes. However, dietary guidelines 
and food advertising now place a greater emphasis on the positive and 
benefi cial attributes of nutrients, combined with the need to “optimize” 
the quantities consumed and to personalize diets for individual bodies. 
The food industry has also developed a new range of “functional foods” 
that they claim can deliver these nutritional and health benefi ts.

The nutritional fate of the egg illustrates some of these changes in the 
understanding of foods and nutrients across the three eras of nutrition-



the nutr itionism par adigm 47

ism. In the fi rst half of the twentieth century, the egg was promoted as a 
cheap, compact, and con ve nient source of many desirable and protective 
nutrients, such as protein. Following the stigmatizing of dietary cholesterol 
in the good- and- bad era of nutritionism, eggs  were condemned by the 
American Heart Association (AHA) in the early 1970s on the basis of 
their cholesterol content, and the AHA recommended that consumption 
be limited to a maximum of three eggs per week in order to minimize heart 
disease risk.66 However, by the late 1990s nutrition experts had largely 
exonerated eggs following the release of new egg studies and due to a wan-
ing of scientists’ concerns over dietary cholesterol. The AHA and the 
2010 Dietary Guidelines for Americans now concede that about one egg a day 
is acceptable, but not much more than that, based on their recommended 
maximum cholesterol intake of 300 milligrams per day.67 Over the past 
de cade the egg has also been reinvented by nutrition experts and the poul-
try industry as a nutrient- dense, functional food and celebrated for its 
various nutritional benefi ts, such as its high- quality protein, omega- 3 fats, 
and choline content. The industry has also developed designer eggs with 
enhanced omega- 3 fat content that are usually produced through the nu-
tritional engineering of chicken feed.68

These shifts from one nutritional era to another have to a certain extent 
involved responding to a “crisis” or a perceived contradiction within the 
previous nutritional paradigm. For example, the shift from the quantify-
ing era to the good- and- bad era was in part a response to the “epidemic” of 
heart disease and other chronic diseases in the mid- twentieth century. 
The dietary recommendations of the quantifying era promoting animal 
products rich in fat, saturated fat, and cholesterol— that aimed to prevent 
nutrient defi ciencies and promote growth— were suspected of contribut-
ing to these new disease patterns. The shift from the good- and- bad era to 
the functional era has in part been driven by the new imperative to move 
away from the negative nutritional messages of the good- and- bad era and 
to embrace new nutritional components and foods that claim to enhance 
and optimize health and wellness. Each of these three forms of nutrition-
ism has not so much come to replace but instead has overlayed and re-
framed the previously dominant forms of nutritionism, so that aspects of 
each of these forms now coexist in the present era.

The way in which the body has been understood, represented, and ex-
perienced by nutrition experts and the lay public has also changed signifi -
cantly across the three eras of nutritionism. In the quantifying era, scien-
tists conceived of the body in quantitative and mechanical terms. This 
quantifi ed- mechanical body was most evident in the repre sen ta tion of the body 
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as a machine, the characterization of food as “fuel,” and the mea sure ment 
of food intake and energy expenditure in terms of calories. With wide-
spread concerns over the scarcity of vitamins and other nutrients in 
modern- industrial foods, and concerns over nutrient- defi ciency diseases, 
this quantifi ed- mechanical body was also represented and perceived as 
being nutrient-defi cient. In the good- and- bad era, the body came to be 
understood and experienced as being “at risk” of chronic diseases, partic-
ularly due to the overconsumption of bad nutrients and calories. This at- 
risk body has thereby been represented as being overnourished, in stark 
contrast with the nutrient- defi cient body of the previous era. In the func-
tional era, bodies are now encountered as “functional,” because there is a 
greater focus on the links among nutrients, foods, and internal bodily 
functions. The functional body is also characterized as being nutritionally 
enhanced, since functional nutrients and foods are understood to target 
and optimize the functioning and per for mance of the body.

While the specifi c form and characteristics of nutritionism in each 
era have been defi ned by nutrition experts, nutritionism has been shaped, 
disseminated, and promoted by different social actors and institutions 
in each era. In the quantifying era nutrition scientists themselves for-
mulated and promoted this reductive understanding of food and nutri-
ents, drawing upon and reproducing the chemically reductive paradigms 
that characterized other scientifi c disciplines in this period. A number 
of pioneering scientists drove the nutritional agenda in the United States 
and Eu rope. In the late nineteenth century, for example, Wilbur Atwa-
ter was the dominant fi gure in American nutrition science who devel-
oped and promoted a reductive focus and interpretation of foods in 
terms of calories.

In the good- and- bad era, government agencies such as the USDA took 
a more active role in translating nutrition science into simplifi ed and de-
contextualized dietary guidelines that they promoted to the wider public. 
While earlier government- endorsed dietary advice was largely in the form 
of food- based guides, the fi rst Dietary Guidelines for Americans, released in 
1980 and jointly published by the U.S. Department of Health and Hu-
man Ser vices and the USDA, was largely framed in terms of nutrients, 
refl ecting the focus of much scientifi c research. The concern of govern-
ment agencies and public health experts with the rise of chronic diseases 
also hastened the translation of the highly contested hypotheses on fat 
and saturated fat into defi nitive dietary advice. Public health and con-
sumer advocacy institutions such as the AHA and the Center for Science 
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in the Public Interest also actively promoted the form and content of 
these nutricentric dietary recommendations.

In the functional era, the food industry— enabled by government poli-
cies and regulations— has been able to set the nutritional agenda and to 
promote the most reductive forms of nutritional knowledge and food 
products to the wider public. With the power to advertise not only nutri-
ent content claims but also direct health claims since the mid- 1990s, the 
enormous marketing bud gets of food corporations have allowed them to 
dominate the dietary messages circulating in the nutriscape and to over-
whelm any more nuanced, qualifi ed, or integrated dietary advice from nu-
trition and public health experts and government institutions. Food cor-
porations now set the nutritional agenda in many other ways, such as 
through their funding of scientifi c research, their funding of nutrition 
and public health institutions, and their lobbying of politicians for more 
favorable government policies.

This corporate capture of nutritionism— or corporate nutritionism— 
has also followed the rise to dominance of transnational food corpora-
tions along the entire food chain, particularly since the 1980s. Sociolo-
gists Philip McMichael and Harriet Friedmann refer to the contemporary 
global food system as characterized by a “corporate food regime” in which 
these powerful corporations control the production, pro cessing, trade, and 
retailing of food within and across borders. This control has in part been 
enabled by the reduction in barriers to international trade.69 This corporate 
food regime superseded the industrial food regime of the early and mid- 
twentieth century, when national governments had a more prominent role 
in controlling, supporting, and regulating both food production and trade. 
The shift from government- led to corporate- led nutritionism thus paral-
lels this broader shift in global food regimes.70

The three nutritional paradigms have also mirrored and been shaped 
by the broader paradigms of medicine and health care. Sociologist Adele 
Clarke and her colleagues have recently identifi ed three historical eras in 
the or ga ni za tion of medicine, health, and illness.71 The fi rst era (1890– 
1945) they call the “rise of medicine,” a second era (1940– 1990) that of 
“medicalization,” and a third era (1985 to the present) of “biomedicaliza-
tion.” A number of the dominant rationalities of medicine and health care 
within these eras overlap with the characteristics of nutritionism. For ex-
ample, as with functional nutritionism, the present era of biomedicaliza-
tion is characterized by a shift to more individualized and customized 
bodies and medical therapies, a new emphasis on the enhancement and 
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optimization of bodily health, and the attempt to directly treat and mod-
ify disease risk factors.

In the chapters that follow, I explore in more detail how these three 
paradigms of nutritionism have played out within and across the three 
historical eras. I identify some of the dominant nutritional theories and 
concepts and how they have refl ected and defi ned the character of each 
nutritional era. I also explore these dynamics through a number of case 
studies, including the battle of the weight- loss diet plans, the margarine 
and trans- fats controversy, and the nutritional engineering and marketing of 
functional foods.



Published in 1918, physician Lulu Hunt Peters’s Diet and Health, with Key to 
Calories was the fi rst best- selling weight- loss diet book in the United 
States, going on to sell 800,000 hard- back copies.1 She was one of the 
earliest to pop u lar ize the practice of counting calories as a weight- loss 
strategy. But before people could count calories, they had to think about 
food and their bodies in terms of calories, and Peters had to train her 
readers to do so.

Peters’s book listed foods in 100- calorie portions and advised how 
many calories should be consumed by men or women per day based on 
their occupations. The rationale for her advice was that people wanting to 
maintain their weight would consume precisely this quota of calories, while 
those wanting to lose weight would eat less than that. What mattered 
most to Peters, though, was that the calories  were counted. “You may eat 
just what you like— candy, pie, cake, fat meat, butter, cream— but—count 
your calories!”2

As middle- class people, infl uenced by the new ideals of the early twen-
tieth century about beauty and the body, began to fi nd a plump fi gure less 
attractive, many of them became calorie counters as they sought to lose 
weight.3 In addition to Peters’s groundbreaking work, in the fi rst two de-
cades of the twentieth century several other weight- reducing diets ap-
peared, all advocating calorie reduction as a key strategy. For example, in his 
1916 book Eat Your Way to Health, Robert  Rose referred to calorie- counting 

ch a pter thr ee

The Era of Quantifying Nutritionism

Protective Nutrients, Caloric Reductionism, and Vitamania

Hereafter, you are going to eat calories of food. Instead of saying one slice of bread, 
or a piece of pie, you will say 100 Calories of bread, 350 Calories of pie.

—lulu hunt peters, diet and health, 

with key to calories, 1918
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as a “scientifi c system of weight control.”4 Calorie- counting diet- book au-
thors had clearly tapped— and then helped promote— an emerging way of 
thinking about food and the body. Some cereal manufacturers also began 
voluntarily listing calorie counts on cereal boxes as a marketing strategy, 
and calories began to feature on the menus of some restaurant chains.

The calorie was a means of translating the emerging science of nutri-
tion into everyday and personal terms. In the context of a growing public 
fascination with modern science, by counting calories people could now 
not just think scientifi cally but also eat scientifi cally. This era of quantify-
ing nutritionism began in the middle to late nineteenth century and 
waned by the middle of the next. Quantifying nutritionism is character-
ized by the logic of nutri- quantifi cation, a calculating approach to food, 
nutrients, and the body. Nutrition scientists borrowed from the quantify-
ing spirit that dominated the physical and chemical sciences in the nine-
teenth century. The primary concerns of nutrition scientists throughout 
this era  were to identify and quantify the nutritional components of foods, 
to understand their primary role in the body, and to quantify the body’s 
nutritional requirements. They endeavored to discover and mea sure the 
essential nutrients required to prevent nutrient defi ciency diseases, to pro-
mote normal growth and bodily functioning, and to provide “energy” to 
fuel the body.

Nutritionists’ dietary advice in this period aimed to ensure as far as possi-
ble that people consumed an adequate intake of nutrients— particularly pro-
tein, vitamins, and calories— by consuming an appropriate balance of vari-
ous foods or food groups. Following the discovery of vitamins, such 
nutrients  were defi ned by nutrition experts as “protective,” in the sense of 
affording protection against defi ciency diseases. Protective foods  were 
those that contained high concentrations of these protective nutrients. 
Within the terms of this quantifying or protective nutritionism, the pri-
mary aim of dietary advice was to ensure people simply got enough of each 
of these nutrients to facilitate normal growth and bodily functioning. How-
ever, some people also hoped that consuming more of these protective nu-
trients might afford faster growth, in the case of protein, or enhanced 
health, in the case of vitamins.

This era was marked by three successive obsessions, each of which is 
explored in this chapter. The fi rst was the identifi cation of the three mac-
ronutrients: proteins, fats, and carbohydrates. Nutrition scientists in the 
nineteenth and the early to mid- twentieth centuries fetishized protein, in 
par tic u lar, for its capacity to promote bodily growth. The second obses-
sion was with the calorie, which provided a uniform system for quantify-
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ing and comparing all foods and mea sur ing the food intake requirements 
of all bodies. The third stage was the discovery of vitamins, which  were 
valued not only for the protection they afforded from defi ciency diseases 
but also for the promise of other health benefi ts. However, fueled by ad-
vertisements for vitamin supplements, the widespread fascination with 
vitamins induced public anxieties about the perceived lack of vitamins in 
modern foods, and promoted a more general perception of a scarcity of 
nutrients in the food supply.

A number of prominent nutrition scientists shaped the nutritional 
agenda in this era. In the mid- nineteenth century, the German scientist 
Justus von Liebig dominated the nutriscape in Eu rope. In America, Wil-
bur Atwater— commonly referred to as the father of nutritional science in 
the United States— was a key researcher and promoter of a reductive un-
derstanding and comparison of foods and diets in terms of calories. In the 
fi rst half of the twentieth century, Elmer McCollum was an important 
fi gure in vitamin research who also developed and disseminated the con-
cept of protective nutrients and foods. This chapter examines the three 
key nutrients of the quantifying era— protein, calories, and vitamins— and 
how a reductive focus and interpretation of these nutrients by scientists 
such as Liebig and Atwater, as well as by food and supplement companies 
and the lay public, established some of the central features of the nutri-
tionism paradigm.

The Protein Fetish

The beginnings of nutrition science can be traced back to the “chemical 
revolution” in France in the late eigh teenth century.5 One of the French 
chemists involved in this revolution, Antoine Lavoisier, declared that “life 
is a chemical pro cess,” and his fellow scientists conceived of nutrition in 
similar terms.6 Canadian nutritional biochemist Ross Hume Hall has re-
ferred to the “chemistry paradigm” that shaped and was adopted fi rst by 
the medical sciences and then by the nascent science of nutrition in the late 
eigh teenth and early nineteenth centuries.7 Hall characterizes the domi-
nant paradigm in chemistry as analytic and reductionist because it in-
volved reducing both living and nonliving things to their essential chemi-
cal elements and studying the function of these components in isolation. 
In adopting this approach, chemists and physiologists set about identifying 
and chemically classifying the macronutrients and micronutrients in food 
and identifying the specifi c biological functions of each of them.
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In his 1827 paper “On the Ultimate Composition of Simple Alimen-
tary Substances,” the En glish biochemist William Prout put forward the 
idea that foods can be divided into the three primary substances: “The 
principal alimentary matters employed by man . . .  might be reduced to 
three great classes, namely the saccharine, the oily, and the albuminous [i.e., 
nitrogenous].”8 Scientists later identifi ed these substances as carbohy-
drates, fats, and proteins, respectively, and they analyzed them in terms of 
their composition of carbon, oxygen, nitrogen, and hydrogen atoms.

The German organic chemist Justus von Liebig was the dominant fi g-
ure in nutrition science for much of the nineteenth century. While many 
of Liebig’s nutritional concepts derived from the work of other scientists, 
in his 1840 book Animal Chemistry or Organic Chemistry in Its Application to 
Physiology and Pathology he provided the fi rst major synthesis of nutritional 
ideas.9 Liebig emphasized the distinction between nitrogenous and non-
nitrogenous (or carbonaceous) foods. At the time, scientists considered 
“nitrogenous molecules” found in animal and plant foods, later identifi ed 
as protein, to be the only substances able to be converted into blood and 
capable of forming fl esh.10 Liebig thereby came to regard and promote 
protein as “the only true nutrient.”11 Other scientists later contradicted 
his view, fi nding that carbohydrates and fats are also able to form tissue 
and fl esh in the body.12

Protein was the celebrated nutrient of the nineteenth century, with meat 
considered a necessary source of the concentrated quantities of protein re-
quired for bodily growth and functioning.13 The dominant nutritional the-
ories of this period provided scientifi c legitimacy for the production and 
global trade in fresh and canned meat. Given the interest of military plan-
ners in providing soldiers with durable and nutritious rations, the emphasis 
on meat led to the development of meat biscuits and meat juice products 
that  were to be distributed on the battlefi elds of Eu rope.14 But others  were 
not convinced that people needed to eat such quantities of meat; a number 
of Eu ro pe an physicians and specialists in dietetics, for example, instead ad-
vocated more “balanced” diets— moderate meat consumption and more 
vegetables and grains.15 In his 1841 book A Treatise on Food and Diet, the British 
physician Jonathan Pereira argued that Liebig’s focus on protein and the 
macronutrients was unable to explain the nutritional benefi ts of fruits and 
vegetables or of more diverse diets, “which experience has shown to be nec-
essary for the preservation of human life and health.”16

In addition to being a scientist, Liebig was an entrepreneur who sought 
to commercialize and capitalize on his nutritional knowledge and scien-



the er a of quantifying nutr itionism 55

tifi c authority. In 1865, a product called Liebig’s Extract of Meat appeared 
on the market, which through advertising and favorable publicity achieved 
considerable commercial success. By the late 1860s, food manufacturers 
had produced and sold hundreds of thousands of kilograms of the stuff 
throughout Eu rope and the Americas.17 Companies made the meat extract 
by pressing and boiling cattle fl esh into liquid form, removing the fat, and 
reducing the juice to a thick gravy. Liebig’s company promoted the high- 
protein extract as a nutritious, con ve nient, durable, and cheap alternative 
to meat, one that could be added to many dishes to enhance their health-
fulness and fl avor. As Barbara Griggs notes in her history of the period, 
many  house wives “believed it to be a wonder- food, a concentrated es-
sence of pure protein, as it  were— an illusion which Liebig did nothing to 
dispel.”18

Other scientists and physicians at the time questioned the nutritional 
value of the meat extract, pointing out that, ironically, it even lacked some 
of the nutrients found in meat.19 In a letter to the London Times, Liebig 
responded to some of these criticisms by suggesting that “extract of meat 
is not nutriment in the ordinary sense. . . .  Like tea, it possesses a far higher 
importance by certain medical properties of a peculiar kind . . .  taken in 
proper proportions it strengthens the internal re sis tance of the body to 
the most various external injurious infl uences.”20 Liebig’s claim that the 
meat extract somehow offered “peculiar” health benefi ts beyond “ordi-
nary” nutrition was perhaps a harbinger of how today’s proponents of 
functional foods claim that such foods provide health benefi ts “beyond 
basic nutrition.”21

Another product that carried Liebig’s name was Liebig’s Infant Food, 
or Malt Soup, marketed as a complete substitute for breast milk.22 Based 
on his analysis of the protein, fat, and carbohydrate content of human 
milk, this infant formula was manufactured from cow’s milk, wheat fl our, 
malt fl our, and potassium bicarbonate but was later found to be defi cient 
in fat, vitamins, and amino acids.23 Other companies produced their own 
patented baby milks based on Liebig’s formula, including Henri Nestlé in 
Switzerland.24 Nestlé’s dried milk food was made from “good Swiss milk 
and bread, cooked after a new method of my invention, mixed in propor-
tion, scientifi cally correct, so as to form a food which leaves nothing to be 
desired.”25 However, a number of physicians reported that infants failed 
to thrive on Liebig’s formula and advised against its use.26 The use of 
these milk formulas, together with the new practice of feeding pasteur-
ized cow’s milk, may also have contributed to the rising incidence of a 
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number of terrible defi ciency diseases, including rickets and scurvy, in 
babies and young children in the late nineteenth century.27 Liebig’s Infant 
Food and Extract of Meat products represent the premature translation 
of scientists’ limited and reductive nutritional knowledge into nutrition-
ally engineered food products.

In the late nineteenth and early twentieth centuries, as nutrition scien-
tists’ focus shifted to calories and vitamins, their faith in the paramount 
nutritional importance of protein declined, but it reemerged in the early 
to mid- twentieth century. Nutrition experts again came to prize meat and 
dairy foods rich in protein for their capacity to promote and accelerate 
growth in children and to thereby help build a tall and strong popula-
tion.28 In 1956 the Basic Four food guide was issued in the United States, 
which was a simplifi ed version of the Basic Seven released in 1943. In the 
Basic Four guide, the “Milk Group” and the “Meat Group” (the latter of 
which included meat, fi sh, eggs, or “alternates” such as nuts and legumes) 
constituted two of the four food categories. This food guide’s emphasis on 
meat and milk in part refl ected a continuing fetish for animal protein, as 
well as the government’s attempt to deal with the excess production of 
these foods after World War II.29

In the early 1950s, nutrition experts working in Africa concluded that 
a newly diagnosed disease called kwashiorkor was caused by a defi ciency 
of protein and found it could be cured with skim milk. The United Na-
tions declared a worldwide defi ciency of protein in developing countries 
and devoted considerable resources to try to “avert the impending protein 
crisis.”30 “Protein malnutrition” was considered the primary global nutri-
tional problem during the 1950s and 1960s and became the focus of 
international nutrition research for many years.31 However, rather than 
implementing their original idea to devise new crop varieties or simple 
methods of food pro cessing appropriate for resource- poor villages, 
government- fi nanced research projects in Eu rope and the United States 
 were directed toward developing high- tech methods for synthesizing pro-
tein, such as using biotechnologies for manufacturing single- cell proteins 
or high- protein powder extracted from fi sh protein concentrate. The per-
ceived problem of a single- nutrient defi ciency was thereby addressed 
through the development of a single- nutrient supplement made of highly 
pro cessed materials.32 In this sense it represented an attempt at a nar-
rowly framed technological fi x to a problem that had already been defi ned 
narrowly in terms of a single- nutrient defi ciency. It also effectively pro-
moted the use of highly pro cessed foods or supplements to address the 
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limitations of a poor- quality diet, rather than providing people with the 
 whole foods that could remedy these defi ciencies.

By the early 1970s, nutrition experts realized that kwashiorkor suffer-
ers typically lived on diets defi cient not just in protein but in many other 
nutrients: they simply  weren’t getting enough of their otherwise nutri-
tionally adequate local foods. As some nutrition experts had long sus-
pected, the protein defi ciency explanation was an oversimplifi cation of 
the causes of kwashiorkor and ill health in these poor communities. These 
experts also acknowledged that recommended daily intakes of protein 
had been overestimated, thereby exacerbating the perception of a global 
protein crisis.33 The “world protein gap” and the “protein defi ciency para-
digm”  were instead later dubbed the “Great Protein Fiasco.”34

Caloric R eductionism and the 

 Quantified- Mechanical Body

While a reductive interpretation of the role of protein defi ned the early to 
mid- nineteenth- century nutriscape, by the end of the century the nutri-
tional focus had shifted to the calorie. In the 1880s and 1890s, leading 
Eu ro pe an and American nutrition scientists began studying the “energy” 
content of foods and the expenditure of energy by the body. They used 
the unit of the calorie to mea sure the uniform and homogeneous form of 
energy thought to be contained in foods and then expended or “burned” 
by the body. These scientists and physiologists assumed that all foods could 
be mea sured, reduced to, and meaningfully compared in terms of the quan-
tities of calories they contained— assumptions that many nutrition ex-
perts still hold today.

Students of thermodynamics in the nineteenth century used the calorie 
as a unit to mea sure mechanical work, defi ning it as the energy required 
to raise one kilogram of water by one degree Celsius. In adopting this ap-
proach, physiologists in the United States and Germany looked to extend 
the physical laws of thermodynamics to animal and human bodies.35 
Around 1880, American chemists developed a modifi ed “bomb calorim-
eter” that they used to combust (burn) foods. The amount of heat re-
leased was equated with the energy value of the food.36 Meanwhile, in 
Germany, the nutritional chemists Karl Voit and Max Rubner invented 
the room calorimeter to study human energy expenditure. A person 
would be placed in these sealed rooms for several days, and their output 
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of heat, respiration gases, and excrements would also be mea sured in 
calories.37

In the 1880s, American chemist Wilbur Atwater worked with Voit 
and Rubner in Germany.38 On his return to the United States, Atwater’s 
research group developed a more precise room calorimeter, and his team 
established that carbohydrates yield more or less precisely four kilocalo-
ries per gram, protein four, and fat nine.39 In their respective countries, 
these scientists set about comparing foods in terms of the energy they 
contained and mea sur ing the amount of energy that workers would con-
sume and expend during various activities. In 1894, Rubner demonstrated 
that the amount of heat released by a dog after consuming a given quan-
tity of food was the same amount of heat released when that food was 
combusted, and Atwater was later able to confi rm that this law also applied 
to humans.40 Atwater also began publishing tables on the protein, fat, and 
carbohydrate content of foods.41

The food calorimeter was a nutritional technology for quantifying the 
energy contained in foods and the rate at which this energy was expended 
in the body. The idea of food as “fuel” that is burned by the body is more 
than a meta phor, for it expresses the very practical sense in which these 
scientists reduced foods to an undifferentiated mass of nourishment for 
the body, and the body itself was viewed as a “human motor.”42 Accord-
ingly, these scientists designed experiments to test whether the amount 
of energy expended by the body was equivalent to the amount of energy 
it consumed.43 Sociologist Bryan Turner has observed that “the growth 
of theories of diet appears to be closely connected with the development 
of the idea that the body is a machine, the input and output require-
ments of which can be precisely quantifi ed mathematically.”44 The emer-
gence of these mechanical meta phors and models in nutrition science 
refl ected and reinforced the mechanistic view of the body— this quantifi ed- 
mechanical body— that had infi ltrated scientifi c discourses in the nineteenth 
century.

The science of the calorie and the technology of the calorimeter also 
played an important role in introducing the logic of nutri- quantifi cation 
into the nutritional discourses of the era.45 As Jessica Mudry argues in 
Mea sured Meals, “The calorimeter was a cornerstone technology for the 
application of science to human food, to the or ga ni za tion of new knowl-
edge about food, and to the integration of numeric language for com-
munication about food.”46 It enabled a calculating and scientifi cally ra-
tional mode and language for understanding food and dietary health to 
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take hold, as well as techniques for the scientifi c management of food 
and the body. Yet despite Atwater’s claims to scientifi c and nutritional 
precision, his recommended daily protein and caloric requirements  were 
later found by other scientists to be excessive. His protein recommenda-
tion of 125 grams per day, for example, was revised downward to 60 
grams per day by Yale University scientist R.H. Chittenden in the early 
1900s.47

The calorie was and is still talked about as if it had an in de pen dent 
existence, as if it  were a nutrient compound in foods that one could lit-
erally count up. In practice, the calorie also plays the role of a kind mas-
ter nutrient, or metanutrient, providing a single value according to 
which all foods— and all nutrients— can be mea sured and compared. 
This caloric value provides a summary of the total quantity of carbohy-
drates (four calories per gram), protein (four calories), and fat (nine 
calories) a food contains. Food is thereby represented as an absolutely 
uniform fuel or energy source. Those who subscribe to this model in 
turn implicitly assume that the body functions like a machine that uses 
or “burns” all calories in the same way, regardless of the food source of 
those calories or of differences among individual bodies. It is captured 
by the contemporary cliche that “a calorie is a calorie”: a calorie from 
meat is assumed to be the same as one from a grain or a soda. I refer to 
this reduction of food and the body to uniform caloric values as a form 
of caloric reductionism.

While calorie values provide a weighted measure— perhaps a crude 
measure— of the total quantity of foodstuff contained in a food product 
or meal, they tell us little about how the different food components and 
ingredients are put together within a  whole food, or about how these 
components might have been transformed and reassembled within re-
fi ned and pro cessed foods. How each of these components is absorbed 
and metabolized by the body may be affected by the overall matrix of 
nutrients and other food components they are combined with. In other 
words, the body may deal with these different types of calories in differ-
ent ways. The body may also adjust how, and at what rate, it metabolizes 
calories (or foods) in different circumstances.48 In this complex interac-
tion of food and bodily metabolism, how meaningful is it to assign a 
single “energy” value to each food, as well as to all bodies and physical 
activities? Yet despite nutrition scientists’ increasingly complex under-
standing of food and the body over the past century, the simplifi ed idea 
that “a calorie is a calorie” continues to dominate dietary discourses around 
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weight management. These contemporary discourses are discussed fur-
ther in chapter 5.

The Social Life of the Calorie

The unit of the calorie was used by nutrition scientists to compare and 
contrast on a one- dimensional scale qualitatively different types of foods 
and dietary patterns, as well as different types of bodies and bodily activi-
ties. These experts came to see foods as interchangeable sources of calo-
ries and macronutrients, and they compared and valued them on the basis 
of these quantitative mea sures.49 One effect of this nutritional leveling of 
foods was that the exaggerated importance of meat in the human diet 
promoted by nutrition scientists in the middle to late nineteenth century 
was downgraded by Atwater following his realization that plant foods 
could provide cheaper forms of protein and energy.50

In Never Satisfi ed: A Cultural History of Diets, Fantasies and Fat, historian Hil-
lel Schwartz emphasizes how “Atwater’s charts reduced the smell, taste, 
texture and weight of food to an essential nutritional line” and “entirely 
reconstrue the meanings of food without reference to taste, ethnic tradi-
tion, or social context.”51 Atwater’s reductive interpretation and applica-
tion of the calorie abstracted food out of preexisting sensual and cultural 
settings and experiences. But at the same time, Atwater also used the 
calorie to reposition foods within the dominant po liti cal, economic, and 
cultural agendas of the day. He designed his research and dietary recom-
mendations, for example, to support the aims of labor reformers, industri-
alists, and the social progressive movements that had helped to fund his 
studies.52 From these studies he was able to determine the most cost- effi cient 
foods in terms of their cost per calorie. “The cheapest food,” Atwater wrote, 
“is that which supplies the most nutrient for the least money.”53 For Atwa-
ter, cheap calories  were good calories, an approach that now stands in direct 
contrast to the condemnation of cheap calories by contemporary critics of 
highly pro cessed foods and by anti- obesity campaigners.54

At the turn of the twentieth century, in response to labor unrest in 
North America and Eu rope over inadequate wages, employers used At-
water’s research to quantify the minimum wages required to purchase a 
nutritionally adequate diet. In Germany, nutrition scientists  were simi-
larly applying this new scientifi c nutrition to the “problems” of feeding 
the urban masses and containing po liti cal unrest, by devising and promot-
ing eco nom ical ly and scientifi cally “rational” diets.55 The emergence of this 
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scientifi c management of nutrition drew upon and paralleled the rise of 
“Taylorism” in the early twentieth century. Taylorism was the manage-
ment system devised by Frederick Taylor for the scientifi c mea sure ment 
and management of the labor pro cess and workers’ tasks that aimed to 
increase productivity and to overcome workers’ re sis tance to technologi-
cal innovation and expert control.56

To Atwater and other social reformers at the time, the diets of the poor 
and the working class  were extravagant and wasteful: their nutritional 
needs could be met within their existing wages if only they would learn to 
eat in a scientifi cally and eco nom ical ly effi cient manner.57 His belief in 
the importance of protein and energy led him to promote foods that de-
livered these nutrients cost- effectively, such as cheap cuts of meat, beans, 
and fl our.58 Fruits and vegetables  were discouraged because they  were de-
fi cient in calories and protein and  were relatively expensive on a per- 
calorie basis. They  were thus, for the working class at least, seen as a deli-
cacy, a mere fl avoring agent— indeed, as a luxury food.59 Atwater campaigned 
against “the conceit, let us call it, that there is some mysterious virtue in 
those kinds of foods that have the most delicate appearances and fl avor 
and the highest price.”60 He even prized sugar as a cost- effi cient source of 
calories and as representing better “fuel value” than beans, mutton, or 
cheese.61

As historian Harvey Levenstein suggests in Revolution at the Table, “If 
America turned en masse to follow their advice, rickets, beri beri, scurvy, 
and other vitamin defi ciency diseases may have reached epidemic propor-
tions.”62 The denigration of fruits and vegetables also contradicted the 
folk knowledge embedded in the cultural traditions of the working class 
and of the new immigrant populations that had settled in the United 
States from Eu rope.63 Rather than complementing, supporting, and per-
haps even learning from this diverse range of cultural traditions and cui-
sines, these nutrition experts  were already demonstrating their nutritional 
hubris by setting themselves up against lay understandings of food and 
health.

While the working class largely ignored these dietary recommenda-
tions, the middle class showed more interest in what came to be called the 
New Nutrition movement at the turn of the twentieth century.64 The 
social reform movement that arose in the late nineteenth century, initially 
known as scientifi c cookery, and later as domestic science, embraced this bur-
geoning scientifi c approach to food.65 One of the aims of the scientifi c 
cookery movement was to educate women about the nutritional composi-
tion of foods and about how to prepare nutritionally adequate meals. In 
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Perfection Salad: Women and Cooking at the Turn of the Century, Laura Shapiro 
describes the movement’s dedication to the ideas of Atwater: “At the 
height of their reputation teachers of scientifi c cookery liked nothing bet-
ter than to take up Atwater’s food composition tables and bring them to 
life in the kitchen. Protein, fat, and carbohydrate became categories to be 
wielded in the assembly of a meal.”66

The emergence of calorie counting as a weight- loss dieting strategy was 
another means by which the calorie was socialized and incorporated into 
everyday eating practices. Schwartz evokes the hope and anticipation that 
calorie counting called forth in the 1920s, based on its capacity to predict 
the future: “As a habit of seeing through and beyond food, calorie- counting 
gave dieters a power which no scale could equal. Scales mea sured immedi-
ate bodies and dispensed random fortunes, but dieters could truly antici-
pate the future: so many extra, invisible calories would mean so much ex-
tra, visible fat.”67 While interest in dieting died down during the Great 
Depression, the calorie was again at the center of a growing interest in 
weight- loss diets from the 1950s.68

The quantifi cation of energy intake and expenditure also came to in-
form the national food and nutrition policies of a number of countries in 
the fi rst half of the twentieth century. As historian Nick Cullather argues, 
“The calorie has never been a neutral, objective mea sure of the contents of 
a dinner plate. From the fi rst, its purpose was to render food, and the eating 
habits of populations, po liti cally legible.”69 Beyond regulating personal 
dietary practices, the calorie could be used to mea sure, compare, and con-
trol the food supply of local populations and foreign countries. Industry 
and the military could design the most cost- effi cient diets not only for 
workers on minimum wages but also for soldiers on daily rations in the lead 
up to World War I.

The culturally distinct diets and tastes of different countries could also 
be compared by the universal mea sure of the calorie, and the extent of 
hunger and malnourishment could similarly be calculated and addressed 
on the basis of minimum caloric requirements. In India in the 1920s and 
1930s, for example, dietary statistics alerted the British imperialists to the 
malnutrition of the local populations but also provided justifi cation for 
their colonial control under the guise of improving the diets of the locals. 
They promoted diets rich in meat, milk, and wheat as nutritionally supe-
rior to the local dishes of lentil- based dal and rice that they thought could 
not produce a strong and prosperous local population. Some Indian nu-
trition experts responded within the terms of the nutritionism paradigm 
by emphasizing the high nutrient density of lentils and rice. Mohandas 
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Gandhi— though a keen student of nutrition science— took a different 
tack, questioning the universal and calculating claims of nutrition science 
and urging each person to experiment with their own personal dietary 
practices.70

Vitamins Unleashed

The discovery of vitamins was a triumph of science. It demonstrated the power of 
science to disclose the secrets of nature and to use that knowledge in the ser vice of humanity. 

Vitamins represented the hope of better things to come.
 —rima apple, vitamania, 1996

Scientists’ discovery in the early twentieth century of the existence and 
role of vitamins offered great insights into the prevention and cure of a 
number of diseases and maladies and helped us to understand and improve 
inadequate diets. But the vitamin discoveries also highlighted the limita-
tions of earlier scientifi c theories of nutrition centered on protein and en-
ergy, and of the defi nitive dietary advice upon which they  were based.

In the eigh teenth and nineteenth centuries, some doctors suspected 
that poor diets  were somehow related to the onset of diseases such as 
scurvy, rickets, and beriberi. In the case of scurvy— a disease common 
among sailors— an experiment by British naval medical offi cer James 
Lind in 1747 confi rmed that citrus fruit could cure scurvy, though the 
biochemical mechanisms behind the cure  were unknown at the time.71 
From the late eigh teenth century doctors also prescribed cod liver oil as 
the standard remedy for rickets.72 However, the medical community gener-
ally viewed these diseases as probably caused by infections or contagion.73

Nutrition scientists in the late nineteenth century still assumed that 
protein, fat, and some minerals in foods provided all the necessary nutri-
ents.74 But in 1906, Cambridge University physiologist and chemist Fred-
erick Hopkins conducted animal feeding experiments from which he 
concluded that “no animal can live on a mixture of pure protein, fat and 
carbohydrate.”75 Hopkins suspected that a defi ciency of some unknown 
food components might be the cause of some of these diseases. He referred 
to these components as “accessory food factors,” since they  were accesso-
ries to the three macronutrients.76

In 1912, Polish chemist Casimir Funk coined the term vitamines to refer 
to those still unidentifi ed factors associated with defi ciency diseases, so 
named because he assumed they  were “vital” and  were part of the “amine” 
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group of organic chemical compounds.77 Scientists later shortened the 
term to “vitamins” when they realized that not all of the vitamins  were 
amines. Other researchers in this period considered the term vitamin— 
suggesting vitality— to be a “stroke of genius” because they thought it “such 
a captivating word.”78 Years later Funk himself noted that “the name con-
tributed in no small mea sure to the dissemination of these ideas.”79 The 
word captured the pop u lar imagination and brought to life these invisible 
and otherwise inert micronutrients, investing them with almost magical 
properties.

It was also in 1912 that Elmer McCollum’s research team at Yale Uni-
versity fi rst identifi ed a fat- soluble substance they called fat- soluble A or 
Factor A (later renamed vitamin A) found in butter, liver, and leafy 
greens. Through his experiments on rats, McCollum demonstrated that a 
defi ciency of Factor A led to impaired vision and stunted growth. The 
team also identifi ed “water- soluble B” or “Factor B,” later renamed vita-
min B, the absence of which they linked to the tropical disease beriberi.80 
In the 1920s scientists identifi ed various important relationships between 
vitamins and human health: they linked defi ciency in vitamin C, which 
they found in citrus fruits, to scurvy, and they linked defi ciency in vita-
min D, found in various foods and produced by the body in response to 
sunlight, to rickets. During the 1920s and 1930s, other vitamins and min-
erals  were identifi ed, including ribofl avin, folic acid, beta- carotene, vita-
min E, and vitamin K.

While scientists linked these vitamins with a number of defi ciency 
diseases, not until the early 1930s did they begin to mea sure more ac-
curately the quantities of vitamins in foods.81 It was also a number of 
years after their discovery that chemists  were able to defi ne the chemical 
structure of vitamins and synthesize and manufacture them in the form 
of nutritional supplements.82 In 1941, the U.S. Food and Nutrition Board 
published the fi rst tables of Recommended Dietary Allowances (RDAs) 
for vitamins and other nutrients. The RDA tables initially referred only 
to energy, protein, two minerals, and six vitamins and  were set at levels 
intended to ensure normal bodily functioning and the avoidance of defi -
ciency diseases.83

This knowledge of the role of vitamins and the causes of some common 
nutrient defi ciency diseases  were important innovations in public health. 
They could immediately be used to cure defi ciency diseases, to address 
inadequate diets, and to examine the nutritional quality of agricultural 
products and of refi ned and pro cessed foods. After companies synthe-
sized some of these nutrients, public health authorities launched a series 
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of national and international vitamin fortifi cation programs, many of 
which  were reasonably successful in eradicating defi ciency diseases within 
par tic u lar populations. In the 1940s, for instance, doctors prescribed vi-
tamin B– enriched fl our to treat the vitamin B3 defi ciency disease pella-
gra, iodine- fortifi ed salt for goiter, and vitamin D– enriched milk for chil-
dren with rickets. Also around this time, public health experts attributed 
the large decrease in beriberi and pellagra to the government- mandated 
fortifi cation of fl our with the B vitamins thiamin, niacin, and ribofl avin. 
Thiamin and niacin are found in wheat bran but are removed by the mill-
ing pro cess during the production of white fl our.84

While sufferers of vitamin defi ciency diseases could cure or ameliorate 
them by consuming vitamin- fortifi ed foods or supplements, taking vita-
min supplements is nevertheless a reductive, one- dimensional, and frag-
mented approach to food and the body. These technological products may 
“work” in some respects to address very specifi c vitamin defi ciencies. But 
they work in a nutritionally reductive manner. The isolated or synthesized 
vitamins found in many supplements are not necessarily in the same form 
as those found in foods. Taking vitamins as supplements also  doesn’t pro-
vide the (known and unknown) interactions among vitamins and other 
food components that occur within foods and food combinations. Nutri-
ent supplements may even be harmful, particularly when taken in large, 
concentrated, and isolated doses. An overdose of vitamins A and D, for 
example, can have toxic and potentially fatal effects.85 Some studies have 
also found an association between beta- carotene supplements and an in-
creased risk of both cardiovascular disease and certain cancers, and high 
doses of vitamin E supplements are associated with increased all- cause 
mortality.86

The industrialization of food production practices in the late nine-
teenth and early twentieth centuries seems to have contributed to a new 
wave of nutrient defi ciency diseases, particularly following the develop-
ment of mechanical and steam- powered machines for fi nely milling fl our, 
rice, and corn.87 People on restricted diets, and those dependent on a nar-
row range of refi ned and pro cessed foods— such as sailors on long ocean 
journeys, soldiers and civilians in times of war, and the urban poor in 
rapidly industrializing cities— were the most vulnerable to these defi ciency 
diseases. Whereas nutrition scientists’ reductive focus and interpretation 
of calories in the late nineteenth century had been used by industrialists 
to argue that workers’ wages  were high enough to purchase an adequate 
diet in terms of energy needs, the vitamin theory could now be used by 
social reformers to highlight the nutritional inadequacy of the diets of the 
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poor.88 Whether it was to support or question the adequacy of the wages 
and the diets of the working class, nutritional knowledge was being drawn 
upon by various authorities and interest groups as an objective source of 
expertise to support par tic u lar po liti cal agendas.

The discovery of vitamins should have highlighted not only the inade-
quacy of earlier nutritional theories but also the dangers of nutritionally 
reductive dietary advice per se, especially where it had so thoroughly con-
tradicted lay knowledge of the relationship between food and health. By 
the late nineteenth century, nutrition science not only had failed to iden-
tify the link between industrial foods and defi ciency diseases but in some 
cases had promoted the nutritional superiority of these industrial foods. 
Atwater, for example, had devalued fruits and vegetables as poor “fuel 
value.”89 As Barbara Griggs has noted in her social history of nutrition, “To 
many Americans the truths now being painfully elaborated in the labora-
tory  were plain, honest, peasant wisdom which had been self- evident for 
centuries until the march of nineteenth- century mechanized progress 
and the growing industrialization of food had overwhelmed it.”90

Following the vitamin discoveries, foods containing these vital compo-
nents  were categorized by nutrition experts as “protective foods,” a term 
probably coined by Elmer McCollum. In 1918 McCollum argued that 
“milk and the leaves of plants are to be regarded as protective foods and 
never omitted from the diet.”91 McCollum— who had developed a close 
association with and received research funding from the National Dairy 
Council— was to become a key promoter of milk, declaring that “milk is 
the greatest of all protective foods because it is so constituted as to correct 
the defi ciencies of what ever  else we are likely to eat.”92 Americans’ con-
sumption of milk soared during the 1920s, partly fueled by the National 
Dairy Council’s intense nutritional marketing of milk on the basis of its 
vitamin content and claimed protective properties.93 McCollum’s close 
relationship with the dairy industry was an early instance of the potential 
infl uence of commercial interests on the production and dissemination of 
nutritional knowledge. McCollum was also hired as a spokesperson for 
General Mills in the 1920s, and contrary to his earlier indictment of white 
fl our for its lack of vitamins, he began promoting white bread as more 
nutritious than  whole wheat bread on the basis that the latter was less 
digestible.94

Members of the lay public  were quick to embrace these protective vita-
mins, partially driven by their anxieties about the defi ciency of modern 
foods and their fears of vitamin defi ciency diseases. As Rima Apple ar-
gues in Vitamania, “Undeniably, the micronutrients produced miraculous 
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cures in cases of gross defi ciency diseases. These wonders inspired specu-
lation about vitamin’s other health- giving and health- preserving actions, 
speculation built on public announcements about the role of vitamins in 
human nutrition. In our consumer culture, vitamins became a symbol of 
the benefi ts of science available to all.”95 Apple explores how “vitamania” 
seized many members of the lay public, convincing them of the curative 
and magical properties of vitamins, properties that went well beyond any 
of the modest benefi ts promoted by nutrition scientists and government 
authorities.

While nutrition experts generally regarded  whole foods as protective 
against nutrient defi ciencies, many also questioned the nutritional adequacy 
of industrially grown foods and pro cessed foods. Some people feared that 
the combination of poor crop soils and modern agricultural techniques— as 
well as modern practices of refi ning, pro cessing, storage, transportation, 
and cooking of foods— had stripped foods of some of their vitamins. From 
the 1930s, the American health food movements also characterized pro-
cessed foods in par tic u lar as vitamin defi cient, and these concerns  were 
used to promote the consumption of  whole and unpro cessed foods, rather 
than vitamin supplements.96

Food manufacturers played on this new fascination with vitamins and 
concerns over vitamin defi ciencies in advertisements that highlighted the 
health benefi ts of the vitamins naturally occurring in their foods or those 
added during pro cessing. Ovaltine was advertised as rich in “growth- 
promoting vitamins,” while Bond Bread gave consumers “sunshine vita-
min D.”97 In a sign of things to come, this nutritional promotion was 
aimed not just at human consumers: Red Heart Dog Biscuits also adver-
tised the importance of vitamin D for dogs.98 In the 1920s and 1930s, the 
pharmaceutical industry heavily advertised a new range of vitamin sup-
plements whose claimed curative qualities exploited consumers’ growing 
fears of hidden vitamin defi ciency diseases.99 Some advertisements warned 
parents that vitamin defi ciencies might be undermining their children’s 
growth and that defi ciency diseases could be developing that  were not im-
mediately visible to the naked eye: “Inside, where it  can’t be seen, the 
damage starts!”100

In response to this push by the pharmaceutical industry, in the 1920s 
the American Medical Association (AMA) urged consumers to “get . . .  
[their] vitamins from the garden and the orchard rather than from the 
drug counter.”101 Throughout the twentieth century, most mainstream 
nutrition experts have echoed this approach, insisting that a well- balanced 
diet is adequate to receive the required vitamins.102 Yet articles in pop u lar 
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newspapers reported on a regular basis that most Americans  were not 
eating such well- balanced diets.103 Based on arguably infl ated RDAs, sur-
veys conducted by the U.S. Department of Agriculture (USDA) and 
other institutions during the 1950s and 1960s found that up to half of 
American  house holds  were defi cient in least one of the micronutrients, 
thereby adding scientifi c legitimacy to pop u lar anxieties.104 Government- 
mandated food fortifi cation programs, such as the B vitamin fortifi cation 
of fl our, also implicitly endorsed the idea that either modern foods or the 
dietary patterns of many people  were defi cient.

Fueled by a stream of media reports and supplement advertisements, a 
wave of anxiety swept across the middle class regarding the nutritional 
inadequacy of industrially produced foods and unbalanced diets. Vitama-
nia contributed to the creation of a more exaggerated perception of nutrient 
scarcity among those with access to a diverse and plentiful food supply. Not 
only food but also the body was represented and experienced as being 
nutrient defi cient. Yet many of the specifi c diseases these newly discov-
ered vitamins could cure— such as beriberi and scurvy— were not com-
mon in America, and members of the middle class— even anxious ones— 
generally did not suffer defi ciency diseases. But middle- class Americans’ 
enthusiasm for vitamins also went beyond their concerns about defi ciency 
diseases, relating to the hope that by consuming more vitamins they 
would enhance their health and longevity.105

From the 1930s, the supplement industry used the belief that vitamin 
supplements provided a form of “health insurance” to justify and promote 
their use.106 The industry promoted this vitamin insurance policy— or vi-
taminsurance— as a safety net for a range of nutritional threats, such as the 
occasional lapses in good eating habits by people with busy modern lives, 
or the invisible defi ciencies in modern foods and diets. In recent de cades, 
this vitaminsurance has taken the form of the multinutrient supplement 
designed to meet a broad spectrum of nutrient requirements.

The rationale of proponents of supplement use has also shifted over 
the past century, from meeting vitamin defi ciencies in the quantitative 
era, to reducing the risk of chronic disease in the good- and- bad era, to 
enhancing health and bodily functioning in the functional era.107 Today, 
many nutrition experts commonly endorse the taking of supplements as a 
nutritional insurance policy.108 For example, in his 2005 book Eat, Drink, 
and Be Healthy, leading nutritional epidemiologist Walter Willett of the 
Harvard School of Public Health promotes multivitamin, vitamin D, and 
calcium supplements, which he justifi es as “a cheap and effective genuine 
‘life nutritional insurance’ policy.”109
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In the late 1960s and early 1970s, Nobel Prize– winning chemist Linus 
Pauling— who had no recognized expertise in nutrition science— promoted 
megadoses of vitamin C as a cure for the common cold, based on his review 
of the scientifi c literature rather than his own nutrition studies.110 Medical 
experts and institutions such as the AMA belittled Pauling’s ideas, arguing 
that the studies cited by Pauling failed to support his contentions. But 
Pauling’s theories received much publicity in the pop u lar media, and the 
idea of the preventive and curative power of vitamin C became widely rec-
ognized and accepted by the lay public at the time. Sales of vitamin C 
supplements skyrocketed.111 A belief in the preventive or curative power of 
vitamin C for the common cold is still held by many people today.112

In the quantifying era of nutritionism, the promotion of megadoses of 
vitamin supplements and claims for a range of health benefi ts beyond the 
avoidance of nutrient defi ciencies  were associated with alternative health 
practitioners and the supplements industry, but in some respects these 
alternative ideas have now assumed some mainstream respectability. Very 
high doses of vitamin D as well as omega- 3 fat supplements— beyond those 
required to protect against more immediate defi ciency diseases— are now 
promoted by some nutrition experts, who consider the long- term inade-
quate intake of these nutrients as contributing to a range of chronic dis-
eases.113 The discourse of functional nutritionism similarly promises peo-
ple an enhanced state of health and bodily functioning if they consume an 
optimal amount of these functional nutrients.

Having unleashed vitamins, nutrition experts have had trouble con-
taining the public’s expectations. From the 1920s these experts advised 
the public to think of the vitamins and nutrients that their bodies required 
but to eat food in order to receive adequate quantities of them. Yet many 
people decided to take control of their own vitamin intake to address 
their own perceived nutritional requirements and defi ciencies, and to 
consume their vitamins directly in the form of fortifi ed foods and supple-
ments. By the 1980s, an apparent gap had also opened up between nutri-
tion experts’ use of supplements and the advice they gave about them to 
the public. A survey of dieticians in Washington State in 1981, for exam-
ple, revealed that 60 percent of them used some kind of nutritional sup-
plement.114 As public health nutritionists Joan Gussow and Paul Thomas 
commented at the time, “Even as nutrition professionals seek to teach 
Americans to ‘eat well’ and avoid ‘pills,’ they themselves are swallowing 
supplementary nutrients. ‘Do as I say,’ nutritionists seem to be telling the 
public, ‘not as I do’; and few of them dare to defend their own pill prac-
tices before their fellows.”115
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Food regulators have also struggled to contain the commercial exploi-
tation of vitamania by the food and supplement industries. From the 
1940s, the U.S. Food and Drug Administration (FDA) had attempted to 
impose greater regulation over the vitamin supplement industry, and par-
ticularly to limit the health claims in advertising. Yet each time, the FDA 
was met with re sis tance not only from the industry but also from a public 
that demanded access to these supplements. Rima Apple has observed 
that the social, scientifi c, and regulatory struggles around vitamins con-
tinued through the second half of the twentieth century:

Decade after de cade . . .  the same scenario is repeated: scientists re-
port on the benefi cial effects of vitamins; the media and particularly 
manufacturers publicize the claims; skeptical scientists declare that 
the American consumer is being hoodwinked; government agencies 
propose regulations to control the advertising, labeling, and sale of 
vitamin pills; and concerned consumers assert their right to take vita-
mins without government interference.116

Vitamania—and the earlier obsession with calorie counting— signaled the 
rise of a wider nutritional consciousness in members of the lay public in 
the fi rst half of the twentieth century. The nutricentric person had arrived. 
Everyday food discourses had begun to be suffused with nutri- speak. The 
public was growing familiar with the language of nutrients, learning to 
select and eat foods with some of this nutritional knowledge in mind, and 
becoming more open to the nutritional marketing of the food and supple-
ment industries.

Despite the public’s growing familiarity with the science and the lan-
guage of nutrients, much of the government’s dietary advice to the public 
during this nutritional era primarily referred to foods. The fi rst food 
guide published by the USDA in 1917 contained fi ve food groups: milk and 
meat, cereals, vegetables and fruits, fats and fatty foods, and sugars and 
sugary foods.117 These food- based dietary guides went through several 
revisions throughout the fi rst half of the twentieth century. The Basic 
Seven guide, for example, released in 1943, included three groups of different 
fruits and vegetables, and the milk/dairy, meat/beans, bread/grains, and 
bread/margarine groups. Nutritionists intended that their recommended 
number of servings of each food group would ensure a nutritionally ade-
quate diet, based on the quantities specifi ed in the fi rst RDAs released in 
1941.118
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By the 1950s, many nutrition experts considered that all of the impor-
tant nutrients in foods had been discovered, that their roles in the body 
 were well understood, and that most of the important questions concern-
ing nutrition had been answered. As evidence of this nutritional hubris, in 
1946 Oxford University in the United Kingdom was offered a large sum 
of money to establish an Institute of Human Nutrition but reportedly 
turned down the offer because its directors believed that after ten years 
“there would be no human nutrition problems to study.”119 However, by 
the early 1960s, nutrition scientists had begun to rethink their enthusias-
tic promotion of meat and dairy products, following a rise in the incidence 
of heart disease and its claimed association with saturated fat intake. This 
reevaluation signaled the transition to the new paradigm and era of good- 
and- bad nutritionism.

Even if some of the specifi c nutritional hypotheses of the era of quanti-
fying nutritionism have since been discredited, a number of its features 
live on, such as the myth of nutritional precision, caloric reductionism, 
and the perception of nutrient scarcity. The history of vitamania also il-
lustrates how easily the food and supplement industry could exploit scien-
tifi c knowledge as a strategy to market their products, and the willingness 
of members of the lay public to embrace these scientifi c claims and scien-
tifi cally marketed products.120





The defi ning characteristic of the good- and- bad era of nutritionism be-
ginning in the 1960s was scientists’ differentiation of nutrients into 
“good” and “bad” types. While talk of good and bad foods has a long his-
tory, the extension of what French sociologist Claude Fischler calls “binary 
moral judgments” to the scientifi c discourse around nutrients was new.1 
Biomarkers also became subject to this binary logic, particularly the dis-
tinction between good and bad blood cholesterol.

The good- and- bad era of nutritionism was dominated by the negative 
nutritional messages of nutrition experts and dietary guidelines, empha-
sizing the need to eat less of the bad nutrients and the implicitly bad foods 
that contained them.2 Food scholar Warren Belasco refers to the “nega-
tive nutrition” that pervaded guidelines and food cultures in the United 
States in the 1970s and 1980s and the negative terminology of “avoid,” 
“reduce,” “limit,” and “decrease” that  were its watchwords.3

The shift to this new era of nutritionism was in part precipitated by an 
emerging crisis in the quantifying nutritionism paradigm in the middle of 
the twentieth century. Nutrition scientists’ entreaties during the quanti-
fying era that people consume an adequate quantity of protective and 
growth- promoting nutrients, to assist their bodily growth and to avoid 
defi ciencies,  were giving way to new concerns about the overconsumption 
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of certain nutrients and foods and about their contribution to the new 
epidemics of heart disease and other chronic diseases. Americans had ap-
parently become overnourished due to the consumption of too many bad 
nutrients as well as to just too many calories. The meat, eggs, and dairy 
products that had been the celebrated foods of the quantifying era  were 
now cast as a signifi cant threat to our health. Mainstream nutrition ex-
perts, as well as countercultural  whole food advocates, also derided the 
highly pro cessed foods that had proliferated since the 1950s, particularly 
for their high levels of added fats, sugar, and salt.4

In this era, government and public health institutions, such as the U.S. 
Department of Agriculture (USDA) and the American Heart Associa-
tion (AHA), became the primary drivers and promoters of the nutrition-
ism paradigm as they translated nutricentric scientifi c research into 
population- wide dietary guidelines aimed at reducing chronic disease 
risks. By the 1970s the dietary guidelines they formulated and promoted 
began to speak the language of nutrients rather than foods, but this merely 
refl ected the nutricentric character of most scientifi c research at the time. 
It was these nutricentric guidelines, and an obsessive focus on the harm-
fulness of fats in par tic u lar, that  were pivotal in shifting nutritionism 
from the margins to the center of everyday food discourses.

This chapter explores the emergence of the distinction between good 
and bad nutrients that framed much of the scientifi c research and dietary 
advice of this era, and how it was disseminated through the diet- heart 
hypothesis, the Dietary Goals for the United States, the Dietary Guidelines for Amer-
icans, and the Food Guide Pyramid.

Good and Bad Nutrients, Foods and Biomarkers

In Food and Health: The Experts Agree, a report published in the United King-
dom in 1992, public health nutrition expert Geoffrey Cannon summa-
rized the fi ndings of one hundred “authoritative scientifi c reports” pro-
duced by governments around the world between 1961 and 1991. Cannon 
claimed that despite the outward appearance of disagreement among nu-
trition experts, there was an overwhelming global consensus among them 
about what constituted healthy and unhealthy diets:

The experts agree on food, nutrition and health. The analysis of one 
hundred reports . . .  shows a clear consensus amounting to practical 
unanimity, on what is wrong with the Western industrialized diet 
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and how to put it right. Expressed in terms of nutrients, the general 
healthy eating advice is: eat more complex carbohydrates and fi bre as 
contained in starchy and other plant foods; eat less total fat and a lot 
less saturated fat, and thus dietary cholesterol, and also switch from 
saturated to polyunsaturated fats; eat a lot less refi ned sugar and salt; 
and drink alcohol sparingly if at all. These changes will have the ef-
fect of boosting vitamin and mineral intake. The general advice for 
people, except for those who are decidedly overweight, is not to cut 
calories but to be physically active throughout life instead.5

This summary statement is a fair refl ection of the specifi c recommenda-
tions regarding fats, carbs, cholesterol, calories, sugar, and salt promoted 
by national dietary guidelines in the United States and a number of other 
countries in the era of good- and- bad nutritionism. More important, this 
expert agreement was almost entirely framed in terms of nutrients, with 
only euphemistic references to types of foods and levels of pro cessing.

Prior to the 1960s, nutrition scientists understood nutrients as essen-
tially good, protective, and literally nutritious. Nutrients promoted good 
health and protected against defi ciency diseases. Government- endorsed 
dietary advice in the fi rst half of the twentieth century aimed to ensure 
that people consumed an adequate intake of all nutrients. This approach 
largely meant promoting “eat more” messages so people would increase 
their intake of par tic u lar nutrients. The idea that nutrients found in com-
mon  whole foods might be bad was novel, with the exception of concerns 
about excessive calorie intake or an overdose of vitamin supplements.

In the good- and- bad era, the overwhelming emphasis of dietary guide-
lines and nutritional discourses shifted to the need for people to avoid, 
reduce, or eat sparingly the more harmful nutrients, particularly fat, satu-
rated fat, and cholesterol. By the late 1950s nutrition scientists had already 
identifi ed dietary fat as a cause of the perceived epidemic of heart disease 
that had swept America and other highly industrialized countries, and 
consequently, leading nutrition scientist Ancel Keys called on people to 
steeply reduce their total intake of fat intake. By the 1960s, the focus of 
nutrition scientists shifted to the role of saturated fats and dietary choles-
terol in increasing heart disease risk. Polyunsaturated fat became a good, 
protective fat because it helped to lower blood cholesterol levels and, by 
extension, heart disease risk. By the 1970s, nutrition scientists further 
differentiated the carriers of blood cholesterol into LDL (low- density 
lipoprotein)— the “good cholesterol”— and HDL (high- density lipopro-
tein), the “bad cholesterol.”
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The general anti- fat rhetoric that persisted throughout the era was dis-
tilled and entrenched in the 1980 Dietary Guidelines for Americans directing 
people to “avoid too much fat, saturated fat, and cholesterol.”6 The low- fat 
advice was partially an attempt by nutrition and public health experts and 
policy makers to simplify the good- and bad- fat advice that they consid-
ered far too complex for the lay public to comprehend. In the 1990 ver-
sion of the Dietary Guidelines, the low- fat recommendation was given the 
more precise numerical goal of reducing fat to 30 percent of total calories. 
Salt and sugar  were also included in the category of bad nutrients and of-
ten translated into their biochemical constituents: salt as sodium chloride, 
and sugar as a type of “simple” carbohydrate.

Dietary guidelines urged Americans to replace fat with carbohydrates, 
particularly the “complex,” fi ber- rich carbohydrate foods such as  whole 
grains and vegetables. British scientist Denis Burkitt was best known for 
championing the benefi cial attributes of fi ber.7 The 1977 Dietary Goals for 
the United States introduced for the fi rst time a chemically defi ned distinc-
tion between “complex carbohydrates” (starches found in grains and veg-
etables) and “simple carbohydrates” (sugars, whether from fruit or sugar 
cane).8 The language of “good and bad carbs,” however, would not become 
common until the 1990s.9

The labels “good” and “bad” suggest a precise, black- and- white, one- 
dimensional understanding of the role of nutrients and of biomarkers 
with respect to their relationship to bodily health. It implies that certain 
isolated nutrients are either harmful or benefi cial to one’s health, rather 
than acknowledging that they may be involved— either in isolation or 
combination with other nutrients and food components— in multiple and 
complex metabolic pro cesses that are not easily reduced to such simplistic 
characterizations. For example, cholesterol plays an essential role in the 
functioning and repair of every cell in the body, yet its classifi cation as a 
bad nutrient reduces it to its assumed role in promoting atherosclerosis.

The language of good and bad foods also became a distinctive feature 
of the American nutriscape of this era.10 However, nutrition experts dif-
ferentiated these good and bad foods primarily on the basis of the quanti-
ties of the good and bad nutrients they contained, rather than on the basis 
of epidemiological or clinical trials directly linking these foods to par tic-
u lar health outcomes. The bad foods during this period  were red meat, 
 whole milk products, and eggs due to their fat, saturated fat, and choles-
terol content; refi ned grains and fl our due to the removal of fi ber and 
other nutrients; and pro cessed and con ve nience foods high in fat, sugar, 
and salt. Items in the good foods basket included not only  whole grains, 
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fruits, and vegetables but also reduced- fat milk, refi ned vegetable oils, and 
margarine high in unsaturated fats.

One of the consequences of the decontextualized focus on good and 
bad nutrients was the blurring of the distinction between  whole and tech-
nologically reconstituted foods and ingredients in terms of their health 
effects.  Whole foods once celebrated as “protective foods”— such as red 
meat,  whole milk, and eggs— were now condemned as artery cloggers and 
promoters of so- called Western diseases.11 The naturally occurring com-
ponents contained within these  whole foods, such as saturated fat and 
cholesterol,  were similarly vilifi ed. American biochemist Raymond Reiser 
observed in 1978 that “they have made cholesterol appear to be a toxic 
substance similar to dangerous additives.”12

At the same time, fabricated ingredients such as artifi cial sweeteners, 
and chemically modifi ed fats and starches, began to receive a level of nu-
tritional legitimacy for their role in displacing naturally occurring food 
components such as fat and sugar. In Empty Pleasures, Carolyn De La Pena 
documents some nutrition experts’ tolerance of artifi cial sugars such as 
NutraSweet during the 1970s and 1980s.13 British nutrition scientist John 
Yudkin, for example, who in Pure, White and Deadly attributed the rise in 
incidence of a range of chronic diseases to sugar consumption, gave his tacit 
support to low- calorie soft drinks containing artifi cial sweeteners and dis-
missed the growing concerns regarding the health risks associated with 
them.14

Chronic Disease, Risk Factors, 

and the At- Risk Body

The era of good- and- bad nutritionism was partly precipitated by changing 
disease patterns during the twentieth century in the United States and in 
other highly industrialized countries.15 By the middle of the twentieth cen-
tury, heart disease, stroke, and a range of cancers had overtaken infectious 
diseases as the leading cause of death, while diabetes and obesity  were also 
on the rise.16 Age- adjusted death rates from heart disease had peaked by 
the 1950s, and these rates have steadily declined since then.17 Nevertheless, 
medical and nutritional researchers in the United States and Eu rope began 
to focus on heart disease, a focus that has since the 1960s been very infl u-
ential in shaping dietary guidelines for the entire population.

In changing the focus from defi ciency to chronic diseases, the gaze of 
medical and nutrition experts also shifted from treating and curing diseases 
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to more proactively preventing and reducing their incidence. Medical re-
searchers used the relatively new science of epidemiology to identify the 
risk factors associated with chronic diseases. The insurance industry fi rst 
developed the risk factor approach in the late nineteenth century, drawing 
on new statistical methods for the calculation of probabilities.18 Insurance 
companies used their comprehensive population statistics to identify the 
correlation between lifestyle factors and the incidence of diseases. This 
enabled them to determine policies and premiums based on these correla-
tions, regardless of whether a causal relationship existed between the iden-
tifi ed risk factors and the disease. Life insurance companies, using these 
statistical techniques,  were even able to confi rm and quantify the associa-
tion between high blood pressure and heart disease incidence in the early 
twentieth century.19

By the middle of the twentieth century, medical and nutrition scien-
tists such as Ancel Keys began to use epidemiological data to determine 
risk factors, generate hypotheses for disease causation, and thereby pre-
scribe changes in diet and lifestyle. Some medical researchers considered 
the risk factor approach a way of moving beyond a narrow biochemical 
model for understanding disease causation. The biomedical model had 
been relatively effective for understanding and treating infectious dis-
eases, because these diseases often have single causes— usually bacteria— 
that can be identifi ed and treated. Unlike infectious diseases, chronic 
diseases seemed to medical researchers to have multiple contributing causes, 
and some thought that the risk- factor approach would enable a broader 
range of factors to be taken into account, producing a better understand-
ing of ill health.20

However, as medical historian Robert Aronowitz argues in Making 
Sense of Illness, these risk factors have often been interpreted in a reductive 
manner.21 He suggests that there has been a continual slippage and blur-
ring of risk factors and disease determinants, such that risk factors have 
been treated by medical experts as if they  were causal factors. These risk 
factors have even been interpreted as diseases or health conditions in their 
own right and therefore require treatment. Risk factors for coronary heart 
disease, such as hypertension (high blood pressure) and hyperlipidemia 
(high blood cholesterol), are now directly treated with blood pressure 
drugs and cholesterol- lowering statins.22 Medical and nutrition research 
has also tended to focus on risk factors that could be easily mea sured and 
quantifi ed— such as specifi c food or nutrient intake data, blood choles-
terol levels, body weight, or the number of cigarettes smoked— but at the 
expense of less easily mea sur able factors such as exercise or stress.23
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Sociologists Alan Petersen and Deborah Lupton have argued that 
since the 1970s, public health and health promotion discourses have 
represented individuals and individual bodies as being at risk: “To be la-
belled ‘at risk’ means entering a state in which an apparently healthy 
body moves into a sphere of danger.”24 Otherwise healthy looking, well- 
fed, and symptom- less people may thereby be recategorized as being at 
risk of chronic diseases.25 The risk factor approach contributes to the 
production of at- risk individuals, and more specifi cally at- risk bodies— 
bodies that are perceived to be at increased risk of chronic diseases due, 
in part, to the overconsumption of bad nutrients and foods. It was over-
nourished individuals in particular— those who ate too many bad nutri-
ents or just too many calories— whose overnourished bodies  were now 
deemed to be most at risk.

Epidemiologists extended the quantifying logic of the earlier nutri-
tional era into the understanding of the relationship between nutrients 
and the body, though this time in the form of statistical probabilities. The 
combination of this risk factor approach to disease, on the one hand, and 
a more proactive approach to preventing disease and promoting good 
health, on the other, encouraged researchers and policy makers to translate 
some of these emerging scientifi c theories into medical and nutritional 
guidelines, even without solid evidence that their policies and interven-
tions would be effective. Dietary interventions for the prevention of heart 
disease exemplifi ed this new discourse of health promotion.26

The Diet- Heart Hypothesis and the Vilification of 

“Artery Clogging” Satur ated Fats and Cholesterol

The diet- heart hypothesis has for more than fi fty years been central to 
nutrition research and dietary guidance. The AHA has promoted it since 
the early 1960s, and it has been enshrined in U.S. dietary guidelines since 
the late 1970s. This hypothesis is based on a causal chain of associations 
linking dietary fats to blood cholesterol levels, and in turn linking blood 
cholesterol levels to atherosclerosis and cardiovascular disease. In its clas-
sical form, the diet- heart hypothesis states that saturated fats and dietary 
cholesterol raise the levels of total cholesterol in the blood, which in turn 
clogs the arteries and causes heart disease. The diet- heart hypothesis was 
also the basis for nutrition experts’ campaigns for the reduction in total fat 
consumption from the 1970s. But while the underlying scientifi c under-
standing of the role of fat, dietary cholesterol, blood cholesterol, and the 
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causes of cardiovascular disease has changed signifi cantly since the 1960s, 
the vilifi cation of the supposedly “artery- clogging” saturated fats within 
the dominant nutritional paradigm has been consistent throughout this 
period.

The chief researcher and promoter of the diet- heart hypothesis in the 
1960s and 1970s was American physiologist and epidemiologist Ancel 
Keys. Following the apparent increase in coronary heart disease after 
World War II, Keys designed an epidemiological study comparing six 
carefully selected countries that showed an association between high- fat 
diets and higher rates of heart disease. Despite acknowledging a lack of 
evidence for this hypothesis, he advocated a reduction of total intake of 
dietary fat from animal- and plant- based foods by one- third.27 In 1959 
Keys and his wife published a pop u lar nutrition and recipe book, Eat Well 
and Stay Well, that promoted a low- fat diet, noting that with respect to the 
causes of the “plague” of coronary heart disease at the time, “the case for 
dietary fats being an important factor is impressive and the inferences are 
obvious.”28 However, by the late 1950s, Keys had also shifted his attention 
from total fats to the different types of fats and their effect of total blood 
cholesterol levels.

In the early 1950s medical researchers such as L.W. Kinsell and E.H. 
Ahrens had shown in clinical trials on hospitalized patients that, while 
monounsaturated fats  were considered neutral (neither raising nor low-
ering cholesterol levels), saturated fats raised blood cholesterol levels and 
polyunsaturated fats lowered them.29 Meanwhile, medical researchers 
working on the Framingham Heart Study— a study conducted in the fac-
tory town of Framingham, Massachusetts, that began in 1950— reported 
a strong association between very high blood cholesterol levels and heart 
disease incidence in young and middle- age men, though not in women. 
These fi ndings gave support to the emerging “lipid hypothesis,” which 
proposed that high cholesterol levels in the blood is a risk factor for heart 
disease. However, the Framingham study failed to show a correlation be-
tween the types of fat consumed and blood cholesterol levels.30 Neverthe-
less, the lipid hypothesis became an important plank of the diet- heart 
hypothesis, and it was simply assumed that if saturated fats raised blood 
cholesterol levels, then they also increased the risk of heart disease.

In 1960 Keys began his famous seven- country epidemiological study 
to test this reformulated diet- heart hypothesis, and a de cade later he pub-
lished preliminary results that identifi ed a correlation between saturated 
fat intake and heart disease in the countries he selected.31 But Keys’s 
cross- country studies have been criticized for the way he seemingly se-
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lected countries whose data fi tted his hypothesis, while leaving out coun-
tries that did not.32 The so- called French paradox identifi ed by French 
researchers in the 1980s is an example of a cross- country anomaly that 
contradicted Keys’s hypothesis, since the French ate a diet high in satu-
rated fat yet had relatively low rates of heart disease.33

In 1957 a report by the AHA fi rst suggested that intakes of fat, calo-
ries, and saturated fat are “probably important factors” in the develop-
ment of atherosclerosis.34 In 1961 the AHA published a more strongly 
worded report implicating the role of fats, though by this time Keys and 
another scientist supportive of the diet- heart hypothesis had joined the 
AHA’s Committee on Nutrition.35 This report recommended that people 
at high risk of heart disease reduce their intake of fat to no more than 25– 
35 percent of total calories, substitute polyunsaturated for saturated fats, 
and reduce their total calorie intake.36 This advice was directed at those 
considered at high risk of heart disease, rather than for the  whole popula-
tion.37 But Keys himself considered it good advice for everyone. When he 
made the cover of Time in 1961, the magazine reported his recommenda-
tion that all Americans reduce their total fat consumption from 40 per-
cent to 15 percent.38

During the mid- 1970s the diet- heart hypothesis underwent further 
modifi cation. New techniques to mea sure blood cholesterol enabled medi-
cal researchers to differentiate among the types of lipoprotein molecules— 
such as LDL and HDL— that carry cholesterol through the bloodstream 
and to study their association with cardiovascular disease. These studies 
showed that higher levels of LDL cholesterol carriers  were associated with a 
marginally higher risk of heart disease, while higher levels of HDL  were as-
sociated with lower risks of heart disease.39 The eventual description of 
HDL cholesterol carriers as good cholesterol and LDL as bad cholesterol 
implied a defi nitive understanding of the role of these lipoproteins in the 
development of cardiovascular disease, even though medical researchers 
still did not understand the precise biological mechanisms involved. This 
differentiation of good and bad blood cholesterol carriers led nutrition sci-
entists to slightly reorder their fat hierarchy. Polyunsaturated fats remained 
good fats because they lowered both HDL and LDL levels. Saturated fats 
remained bad fats because they raised LDL levels, though they also had the 
benefi cial effect of raising HDL levels. But a study published in 1985 dem-
onstrated that monounsaturated fats raised HDL and lowered LDL, giving 
it the title of best fat of all with respect to heart disease risk factors.40

While blood cholesterol levels could be altered through dietary 
changes, there was still little direct evidence at that stage— in the form of 
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controlled trials— that reducing saturated fat intake or raising unsatu-
rated fat intake actually decreased the incidence of heart disease.41 This 
is, arguably, still the case today. For example, a 2008 expert collaboration, 
jointly sponsored by the Food and Agriculture Or ga ni za tion of the 
United Nations and the World Health Or ga ni za tion, reviewed the evi-
dence on fatty acids and heart disease and concluded that “the available 
evidence from cohort and randomized controlled trials is unsatisfactory 
and unreliable to make judgment about and substantiate the effects of 
dietary fat on risk of CHD [coronary heart disease].”42

Since the 1970s nutrition experts and associated health institutions 
have also consistently stigmatized the cholesterol that naturally occurs in 
animal foods. Dietary cholesterol is metabolized into blood cholesterol in 
the body, yet scientists have long known that increases in dietary choles-
terol only modestly increase blood cholesterol levels.43 The liver produces 
most of the cholesterol found in the blood and adjusts bodily production 
and absorption of cholesterol in response to changes in dietary cholesterol 
intake. There are also considerable differences among individuals in their 
response to cholesterol intake.44 Nevertheless, the recommendation to re-
duce cholesterol was being promoted by the AHA in the 1970s, as well as 
by the 1980 Dietary Guidelines.

The diet- heart hypothesis was fi rst translated into U.S. population- 
wide dietary advice in the 1977 Dietary Goals for the United States released by 
Senator George McGovern’s Senate Select Committee on Nutrition and 
Human Needs. It recommended that everyone reduce their saturated fat 
to 10 percent of total calories and reduce dietary cholesterol to 300 milli-
grams per day.45 But many scientists at the time questioned whether there 
was adequate scientifi c evidence to warrant translating the diet- heart 
 hypothesis into dietary advice for the  whole population. The American 
Medical Association, for example, argued for more targeted medical ad-
vice for those falling into “risk categories” based on individual blood lipid 
profi les.46 Nutrition scientist Raymond Reiser described the universal ad-
vice to reduced saturated fat consumption as an “oversimplifi cation” and 
“exaggeration.”47

There  were also rival theories to Keys’s diet- heart hypothesis, though 
they ultimately attracted only limited support from nutrition and cardio-
vascular experts. Beginning in the late 1950s, British nutrition scientist 
John Yudkin and British surgeon Thomas Cleave focused on sugar and 
refi ned grains, rather than fat, as the chief nutritional culprits. Cleave had 
argued in his book The Saccharine Disease that it was the steep rise in the 
consumption of “refi ned carbohydrates” (i.e., refi ned fl our and sugar) in 
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the twentieth century that explained the rise in the incidence of a range of 
chronic diseases and obesity.48 Cleave attributed these effects primarily to 
the absence of fi ber in these refi ned carbohydrate foods and the conse-
quent speed at which these foods  were digested and absorbed into the 
bloodstream, thereby raising blood sugar levels.49

By contrast, Yudkin argued that it was primarily high sugar consump-
tion that caused heart disease and other chronic diseases, rather than 
refi ned grains.50 He focused on factors such as the way sugar raised tri-
glyceride levels in the blood, since triglycerides, like blood cholesterol, are 
another biomarker of heart disease risk. Yudkin also pointed to the role of 
sugar in increasing insulin insensitivity, the latter a characteristic of dia-
betes.51 However, since sugar and saturated fat intake  were both associ-
ated with heart disease risk in a number of countries, Keys’s fat hypothesis 
and Yudkin’s sugar hypotheses  were situated as competing single- nutrient 
explanations.52 The possibility that the combination of a high- fat and 
high- sugar diet might explain the rise of various chronic diseases seems 
not to have been seriously entertained in this debate.53 In any event, Yud-
kin’s sugar theory was dismissed by most nutrition experts at the time as 
lacking evidence.54 Both Cleave and Yudkin  were also no less defi nitive 
than Keys in attributing the heart disease epidemic and a range of other 
diseases to one nutrient or food component.

Other critics of the diet- heart hypothesis argued that the wrong di-
etary fats  were being indicted for the rise in heart disease and cancer. In 
the 1970s American biochemist Mary Enig and colleagues argued that 
unsaturated fat consumption had increased at four times the rate of satu-
rated fat consumption since 1909 and that unsaturated fats accounted for 
most of the increase in total fat intake over this period.55 The ratio of 
polyunsaturated to saturated fats had increased from 0.2 in 1900 to 0.4 
in 1970, the period in which heart disease rates had climbed.56 Enig ar-
gued that refi ned vegetable oils, and particularly partially hydrogenated 
oils,  were more probable causes of these chronic diseases. Some studies in 
the 1960s and 1970s had reported that polyunsaturated vegetables oils 
seemed to promote cancer more than saturated fats.57 Trans- fat consump-
tion had also risen from four to twelve grams per day since 1910.58 Keys 
himself had published a paper in 1961 that argued that hydrogenated oils 
raise blood cholesterol levels more than nonhydrogenated oils do.59 But 
not until the 1990s did mainstream nutrition scientists take seriously the 
possible role of trans- fats in heart disease.

Whether it was refi ned grains, sugar, or refi ned and reconstituted vege-
table oils, these counterhypotheses  were pointing to the rising consumption 
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in the twentieth century of more highly refi ned and pro cessed foods and 
ingredients, rather than to the overconsumption of the  whole animal 
foods and naturally occurring nutrients vilifi ed by Keys. Enig also ques-
tioned the “strong tendency to identify saturated fat with animal fat and 
unsaturated fat with vegetable fat.”60 She estimated that “more saturated 
fat in the diet has come from vegetable fat than from beef since 1929,” 
thereby questioning the basis for the vilifi cation of red meat.61

The evidence supporting the diet- heart hypothesis was, and still is, 
largely based on bringing together two separate correlations: fi rst, be-
tween dietary fats and blood cholesterol levels, and second, between blood 
cholesterol and atherosclerosis (the lipid hypothesis). But few studies have 
examined whether reducing saturated fats directly reduces heart disease 
incidence, and the results from these studies have been mixed.62 Over the 
past two de cades, research has further complicated, and arguably under-
mined, the classical diet- heart hypothesis. A number of studies and re-
views of the literature have suggested that any benefi ts of reducing satu-
rated fat intake depend upon the type of nutrients they are replaced 
with.63 These studies have claimed that replacing saturated fats with poly-
unsaturated fats may modestly reduce the incidence of cardiovascular dis-
ease and may also reduce LDL cholesterol. However, according to these 
same studies the replacement of saturated fats with carbohydrates— 
particularly in the form of refi ned grains and sugar— seems to offer no 
benefi ts in terms of cardiovascular disease incidence and may even in-
crease heart disease risk.64 For example, studies have shown that, compared 
with carbohydrates, higher consumption of saturated fat increases LDL 
but also increases HDL and decreases triglycerides, with the latter two 
biomarkers associated with lower heart disease risk.65 One of the authors 
of these studies, Frank Hu of the Harvard School of Public Health, ar-
gues that “the time has come to shift the focus of the diet- heart paradigm 
away from restricted fat intake and toward reduced consumption of refi ned 
carbohydrates.”66

Nutrition scientists have also found that types of saturated fatty acids— 
such as lauric, palmitic, and stearic acid— can be differentiated in terms of 
their relative health effects on blood cholesterol levels. Stearic acid, for 
example— which makes up half the saturated fats in beef— is considered 
not so bad, because it is converted into monounsaturated fat in the body 
and does not signifi cantly increase LDL levels. A study published in 2012 
has also suggested that the association between saturated fats and cardio-
vascular disease risk identifi ed in epidemiological studies may in fact vary 
when the food source of the saturated fats is taken into account.67 This 
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study found that higher intakes of saturated fat from dairy foods are as-
sociated with a slightly lower risk of heart disease compared with intake of 
saturated fats from meat. The authors of the study speculated that this 
difference may be due to the different types of saturated fats, or the other 
accompanying nutrients and food components, found in meat and dairy 
foods.

With respect to blood cholesterol levels, some researchers now consider 
the distinction among different types of LDL particles, in terms of their 
size and density, to be a better predictor of heart disease risk than total 
LDL concentrations.68 According to this theory, the smaller and denser 
types of LDL particles have been found to be more strongly associated 
with elevated heart disease risk than the larger, less dense, or “fl uffi er,” 
types of LDL particles— though such an association does not prove cau-
sality.69 Nevertheless, to be consistent with the logic and language of dis-
tinguishing between good and bad cholesterol, this research suggests that 
there may be “good” and “bad” types of LDL cholesterol. Importantly, 
high- carbohydrate diets— at least when they take the form of diets high in 
refi ned grains and sugar— appear to raise concentrations of the small, dense 
LDL particles, thereby increasing heart disease risk, while higher saturated 
fat intake has the opposite effect, increasing the concentration of the 
large, fl uffy LDL particles (thereby contradicting the long- standing ad-
vice to replace saturated fats with carbohydrates).70

Another scientifi c development challenging the classical diet- heart 
 hypothesis is the theory that oxidized LDL particles, rather than LDL 
particles per se, may have a causal role in atherosclerosis.71 The signifi -
cance of this theory is that polyunsaturated fats are much more suscepti-
ble to oxidation than are monounsaturated and saturated fats. Refi ned 
vegetable oils— which are now the primary source of polyunsaturated fats 
in the American food supply— may suffer oxidative damage as a result of 
the extraction and refi ning pro cess, as well as during high- temperature 
frying. Pro cessing and frying oils also deplete them of the antioxidants 
that some medical experts believe might protect the body against oxidized 
fatty acids.72 Many refi ned vegetable oils are high in omega- 6 polyunsatu-
rated fats and have a high ratio of omega- 6 to omega- 3 fats, which some 
experts believe may be another contributor to heart disease risk.73 High- 
carb foods— and particularly so- called refi ned carbs, as well as the fructose 
in sugar— may also promote “oxidative stress” and the oxidation of LDL 
particles.74

Some lipid experts argue that the diet- heart hypothesis and the domi-
nant discourse of “artery clogging saturated fats” has been decentered— if 
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not undermined— by these and other developments in the understanding 
of diet and heart disease. Biochemist Glen Lawrence, for example, argues 
that biomedical research over the past twenty years has shattered the 
“pervasive pop u lar belief that cholesterol clogs the arteries, with choles-
terol buildup eventually becoming so great that blood fl ow to the heart or 
brain becomes blocked, causing heart disease or stroke.”75 Instead, coro-
nary heart disease is now more commonly characterized as a condition of 
chronic infl ammation in the arteries, since infl ammation is now consid-
ered to play an essential role in the development and progression of ath-
erosclerosis, as well as in other conditions such as insulin re sis tance and 
type- 2 diabetes.76

We should, of course, welcome this increasingly sophisticated and nu-
anced scientifi c understanding of the complex relationships among nutri-
ents, biomarkers, and cardiovascular disease, including the further dif-
ferentiation of types of fats and biomarkers. As scientists have implicated 
ever more possible dietary contributors to heart disease risk— from trans- 
fats, sugar, and refi ned fl ours and vegetable oils, to insuffi cient omega- 3 
fats, vitamin D, and antioxidants— our efforts to adjust our diets at the 
level of nutrients, particularly in a one- nutrient- at- a-time manner, become 
correspondingly more diffi cult. However, despite the complexities, uncer-
tainties, and unknowns surrounding the dietary causes of heart disease, 
the single- nutrient explanation that saturated fats increase heart disease 
risk via their effects on blood cholesterol levels is still promoted by most 
nutrition experts and institutions.77 The 2010 Dietary Guidelines not only 
continues to recommend that intake of saturated fats be limited to 10 per-
cent of total calories (which isn’t far below the current average of 11 per-
cent), but also encourages a further reduction to 7 percent with the claim 
that this would further reduce heart disease risk.78

One way to interpret the recent evidence and hypotheses is that they 
increasingly point toward the quality of foods consumed. Many of the 
suspect food components, such as trans- fats and sugar, have been extracted, 
refi ned, concentrated, reconstituted, or further degraded through various 
pro cessing techniques. At the same time, many of these food components 
are often combined within highly pro cessed foods and desserts. For ex-
ample, some of the major sources of saturated fats in Americans’ diets are 
con ve nience foods such as pizza, grain- based desserts (e.g., cakes and cook-
ies), ice cream, and pro cessed meats (e.g., sausages and salami), and these 
foods often also contain sugar, refi ned fl our, and other pro cessed ingredi-
ents and additives.79 But few nutrition experts seem game to admit that 
when it comes to heart disease, we may not yet know enough to give any 
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more specifi c advice than to eat a good- quality diet made up of good- 
quality, minimally pro cessed foods.

The 1977 Dietary Goals for the United States: 

The Shift to Nutricentric Dietary Advice

The translation of the good and bad fats and low- fat advice into population- 
wide, government- endorsed eating guidelines can be traced to the publi-
cation of the Dietary Goals for the United States in 1977. The Dietary Goals  were 
the fi rst guidelines to embody a number of characteristics of the era of 
good- and- bad nutritionism. These characteristics include the shift in ori-
entation from tackling nutritional defi ciencies to addressing chronic dis-
eases and obesity, the new concern with addressing risk factors for the 
prevention of these chronic diseases, and the shift from “eat more” to “eat 
less” dietary advice.80

The greater signifi cance of the Dietary Goals— yet one barely commented 
on at the time of their introduction— was that it materialized and acceler-
ated the transition that had been taking place since the early 1960s from 
food- level to nutrient- level dietary advice. In terms of specifi c nutrient- 
level guidelines, the Dietary Goals  were the fi rst government- backed 
guidelines to specify quantitative goals for fat, carbohydrate, and protein. 
Importantly, this report also helped to galvanize expert consensus be-
hind the diet- heart hypothesis and to stigmatize fat, saturated fat, and 
cholesterol.

Senator McGovern’s Senate Select Committee on Nutrition and Hu-
man Needs held hearings over fi ve years involving a range of food and 
nutrition experts. The committee was therefore well aware of the debates 
and lack of consensus among the experts on some key issues, particularly 
on the dietary contributors to heart disease and other chronic diseases. 
Yet the draft document they released in 1977 strongly refl ected the views 
of just one expert, Mark Hegsted from the Harvard School of Public 
Health, a strong promoter of the diet- heart hypothesis. Hegsted’s posi-
tion was summed up in his foreword to the fi rst edition of the Dietary 
Goals: “The diet of the American people has become increasingly rich— 
rich in meat, other sources of saturated fat and cholesterol and in sugar. . . .  
It should be emphasized that this diet which affl uent people generally 
consume is everywhere associated with a similar disease pattern— high 
rates of ischemic heart disease, certain forms of cancer, diabetes and 
obesity.”81
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The Dietary Goals report painted a picture of what science journalist 
and low- carb proponent Gary Taubes refers to as the “changing American 
diet story”— the story that the American diet had changed radically over 
the previous fi fty years, from a primarily grain- based diet to one high in 
meat, animal products, and fat, and that this change accounted for the rise 
in the incidence of chronic diseases.82 For the authors of the Dietary Goals, 
the main culprits in the poor American diet  were the animal- based 
foods— red meat, dairy, and eggs— stigmatized particularly for their high 
levels of fat, saturated fat, and cholesterol. Yet the report itself acknowl-
edged that the rise in fat consumption over this period was largely due to 
people consuming more vegetable oils, rather than animal products.

The Dietary Goals promoted the idea that the average American diet was 
inherently unhealthy and that public health had deteriorated over the 
course of the twentieth century. By contrast, some critics of this view de-
fended the typical American diet and the general health of the popula-
tion. Leading nutrition scientist Alfred Harper, for example, argued that 
“changes in our food supply during this century have been associated with 
improved health rather than with deteriorating health.”83 He noted that 
life expectancy had increased by twenty years since 1900, that nutritional 
defi ciencies  were rare, and that age- adjusted incidence of heart disease 
and stroke had already begun to decline. Another outspoken scientifi c 
critic of the report, Robert Olson, argued that changes in the consump-
tion of eggs, butter, and beef did not even correlate with changes in car-
diovascular disease mortality, because consumption rates had largely re-
mained steady or had decreased over the fi fty- year period between 1900 
and 1950, during which time heart disease deaths had climbed steeply.84

The fi rst edition of the guidelines released by the McGovern commit-
tee in 1977 contained six dietary goals that referred primarily to nutrients 
and food ingredients (see table 4.1). The emphasis of the guidelines was 
on getting people to increase their consumption of carbohydrates and un-
saturated fats and to decrease their consumption of fat, saturated fat, 
cholesterol, salt, and sugar. The report stated that reducing fat consump-
tion would lower the incidence of obesity and cancer, and that reducing 
saturated fat and cholesterol intake would reduce cardiovascular disease. 
It also suggested that lowering sugar intake may reduce tooth decay, dia-
betes, and cardiovascular disease, and that lowering salt would reduce 
hypertension.

These nutrient- level goals  were also translated into seven food- level 
goals (table 4.1). The emphasis of these goals was generally to eat more 
plant- based food and less saturated fat– rich animal food, while avoiding 
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foods with a high sugar or salt content.85 While the Dietary Goals purport-
edly separated the nutrient- level and the food- level recommendations, 
even most of the food selection goals  were qualifi ed in terms of the nutri-
ents they contained, such as “decrease . . .  foods high in total fat,” “substitute 
poly- unsaturated fat for saturated fat,” “substitute nonfat milk for  whole 
milk,” and decrease “other high- cholesterol sources.” The food selection 
goals also largely repeated the nutrient/ ingredient goals of reducing sugar 
and salt intake rather than referring to the common food sources of these 
ingredients.

The guidelines’ overwhelming message— repeated several times within 
these thirteen nutrient and food recommendations— was the need for 
people to reduce their total fat and saturated fat intake. The guidelines 
also clearly recommended that fat be reduced from all food sources, with 
no distinction made between the fats found in  whole foods and those in 
pro cessed foods. It was this stigmatizing of fats in general that was perhaps 

table 4.1

Dietary Goals for the United States, First Edition, February 1977

1.  Increase carbohydrate consumption to account for 55– 60 percent of energy 
(caloric) intake.

2.  Reduce overall fat consumption from approximately 40 percent to 30 percent of 
energy intake.

3.  Reduce saturated fat consumption to account for about 10 percent of total energy 
intake, and balance that with polyunsaturated and monounsaturated fats, which 
should account for about 10 percent of energy intake each.

4.  Reduce cholesterol consumption to about 300 milligrams per day.
5.  Reduce sugar consumption by about 40 percent to account for about 15 percent of 

total energy intake.
6.  Reduce salt consumption by about 50– 85 percent to approximately 3 grams per 

day.

Changes in food selection and preparation suggested by the goals
1.  Increase consumption of fruits and vegetables and  whole grains.
2.  Decrease consumption of meat, and increase consumption of poultry and fi sh.
3.  Decrease consumption of foods high in fat, and partially substitute poly-

unsaturated fat for saturated fat.
4.  Substitute nonfat milk for  whole milk.
5.  Decrease consumption of butterfat, eggs, and other high- cholesterol sources.
6.  Decrease consumption of sugar and foods high in sugar.
7.  Decrease consumption of salt and foods high in salt.

source: U.S. Senate Select Committee on Nutrition and Human Needs, Dietary Goals for the 
United States, 1st ed. (Washington, D.C., 1977).
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the most signifi cant innovation in dietary guidance in America and had 
the greatest impact on the nutriscape of the following two de cades.

While the Dietary Goals sometimes recommended that people increase 
or decrease their consumption of par tic u lar  whole foods, there was no 
explicit reference to pro cessed foods. The recommendation to cut down 
on any foods with high salt, sugar, and fat content was clearly a nutritional 
euphemism for confectionery and other highly pro cessed foods and bev-
erages. The body of the report identifi ed the high intake of pro cessed 
foods and soft drinks as one of the sources of nutrient defi ciencies and 
excesses in the average diet, such as its large amounts of sugar and the lack 
of fi ber. There was a reference to “pro cessed sugars” in the second edition 
of the Dietary Goals, but the term pro cessed foods did not appear in any of the 
stated goals, which would have pleased the food manufacturing industry. 
At the same time, the report promoted reduced- fat—that is, refi ned— 
milk, thereby undermining any clear  whole food messages.

In a later commentary on the Dietary Goals, Mark Hegsted rejected the 
matter of pro cessed foods as an issue in determining a healthy diet: “The 
issue is not natural vs. pro cessed foods. We don’t really know how to make 
that distinction— some people consider such items as pasteurized milk 
and frozen vegetables as pro cessed foods. The issue is: How to apply the 
best nutritional knowledge.”86 For Hegsted and other nutrition scientists, 
certainty existed only at the level of nutrients, rather than at the level of 
foods, since much of the research had been directed at the nutrient level. 
We therefore should not— or could not yet— distinguish between foods 
on the basis of levels of pro cessing, at least with respect to their health 
consequences.

This fi rst edition of the Dietary Goals was extremely controversial for 
two main reasons. The fi rst was the food industries’ intolerance of any 
government- endorsed guidelines recommending that the consumption of 
any of their products be reduced. The meat and livestock industry in par-
tic u lar lobbied to remove the guideline calling for a reduction in meat 
consumption. The second was the lack of scientifi c consensus among nu-
trition and public health experts regarding the specifi c recommendations 
of the committee, particularly concerning the advice for people to eat less 
meat, fat, and saturated fat.87 While in his foreword Hegsted acknowl-
edged that there was no scientifi c consensus on the guidelines, he justifi ed 
them by saying there was no time to lose in addressing the dangers of the 
American diet and by reassuring readers that it would not do people harm 
to follow them:
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There will undoubtedly be many people who will say we have not 
proven our point; we have not demonstrated that the dietary modifi -
cations we recommend will yield the dividends expected. . . .  The 
question to be asked . . .  is not why should we change our diet but why 
not? What are the risks associated with eating less meat, less fat, less 
saturated fat, less cholesterol, less sugar, less salt, and more fruits, veg-
etables, unsaturated fat and cereal products especially  whole grain 
cereals. There are none that can be identifi ed and important benefi ts 
can be expected.88

The Dietary Goals received enthusiastic support from bodies such as the 
AHA, the American Society for Clinical Nutrition, and the consumer ad-
vocacy group Center for Science in the Public Interest— organizations that 
already backed dietary recommendations against fat and animal foods.89 
While there was much controversy over the content of the dietary goals, 
there seems to have been little if any questioning of the nutricentric focus 
and language of these goals in general, or much refl ection on how the lay 
public might interpret and respond to this nutrient- level advice.

The Senate committee convened several more public hearings in 1977 
to listen to expert and industry responses to the draft report. Despite the 
intense po liti cal lobbying and scientifi c debate, only a few relatively minor 
changes  were made to the fi nal set of guidelines published later that year 
(table 4.2).90 A new dietary goal to “avoid overweight” was added to the 
second edition, a goal to be achieved by balancing energy intake and ex-
penditure. The more signifi cant change was the replacement of the guide-
line to “decrease consumption of meat and increase consumption of poultry 
and fi sh” with the less prohibitive and somewhat more obscure nutricen-
tric advice to “decrease consumption of animal fat, and choose meats, 
poultry, and fi sh, which will reduce saturated fat intake.”91 Rather than 
suggesting that individuals simply eat less meat, they  were encouraged to 
continue eating meat, and even in the same quantities, as long as they 
“choose” meats with lower fat or saturated fat content. Marion Nestle ar-
gues that this transformed a negative “eat less” message into a more posi-
tive “choose” message designed to placate food producers.92

In his preface to the report Mark Hegsted suggested that reducing 
meat consumption was a key aim of the Dietary Goals, so he was less sup-
portive of a changed wording. Yet years later he admitted that there was 
not suffi cient scientifi c evidence against meat, other than its saturated fat 
content.93 In other words, the revised guideline was consistent with the 
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scientifi c evidence regarding saturated fat rather than meat and was there-
fore justifi ed in its focus on nutrients rather than foods. As noted earlier, 
a signifi cant portion of saturated fat in the American diet was in fact con-
sumed in the form of vegetable oils. In the second edition of the Dietary 
Goals, the nutrient goal for saturated fat was also changed to read that 
saturated fats must be reduced “whether obtained from animal or vegeta-
ble sources,” thereby reinforcing the decontextualized focus on saturated 
fat. This nutritional guideline was also consistent with the dietary goal for 
milk in the fi rst edition, which merely suggested switching from full- fat to 

table 4.2

Dietary Goals for the United States, Second Edition, December 1977

1.  To avoid overweight, consume only as much energy (calories) as expended; if 
overweight, decrease energy intake and increase energy expenditure.

2.  Increase the consumption of complex carbohydrates and “naturally occurring” 
sugars from about 28 percent of energy intake to about 48 percent of energy intake.

3.  Reduce the consumption of refi ned and pro cessed sugars by about 45 percent to 
account for about 10 percent of total energy intake.

4.  Reduce overall fat consumption from approximately 40 percent to about 30 
percent of energy intake.

5.  Reduce saturated fat consumption to account for about 10 percent of total energy 
intake, and balance that with polyunsaturated and monounsaturated fats, which 
should account for about 10 percent of energy intake each.

6.  Reduce cholesterol consumption to about 300 milligrams per day.
7.  Reduce the intake of salt to about 5 grams per day.

Changes in food selection and preparation suggested by the goals
1.  Increase consumption of fruits and vegetables and  whole grains.
2.  Decrease consumption of refi ned and other pro cessed sugars and foods high in 

such sugars.
3.  Decrease consumption of foods high in total fat, and partially replace saturated 

fats, whether obtained from animal or vegetable sources, with polyunsaturated fats.
4.  Decrease consumption of animal fat, and choose meats, poultry, and fi sh, which 

will reduce saturated fat intake.
5.  Except for young children, substitute low- fat and nonfat milk for  whole milk, and 

low- fat dairy products for high- fat dairy products.
6.  Decrease consumption of butterfat, eggs, and other high- cholesterol sources. 

Some consideration should be given to easing the cholesterol goal for premeno-
pausal women, young children, and the el der ly in order to obtain nutritional 
benefi ts of eggs in the diet.

7.  Decrease consumption of salt and foods high in salt content.

source: U.S. Senate Select Committee on Nutrition and Human Needs, Dietary Goals for the 
United States, 2nd ed. (Washington, D.C., 1977).
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low- fat milk in order to reduce fat consumption, rather than reducing milk 
consumption per se.

This revised wording certainly pushed the Dietary Goals a little further 
in the direction of nutricentric language. However, it is important not to 
overemphasize, as some commentators have done, the food industry’s role 
in the formation of the nutricentric character of these guidelines. For ex-
ample, Michael Pollan has mistakenly suggested that the fi rst edition of 
the Dietary Goals was “a fairly straight- forward set of dietary guidelines” 
that consisted of “plain talk about foodstuffs,” and that only after pressure 
from the food industry did the language of the Dietary Goals shift to that of 
nutrients.94 Yet this focus was in fact already dominant in the fi rst edition 
of the report, which in turn refl ected the nutrient- level focus of scientifi c 
research and of the dietary advice emanating from institutions such as the 
AHA.

The nutricentric focus of these dietary recommendations was, how-
ever, not necessarily very meaningful or useful for the lay public. Given 
that a signifi cant proportion of the total fats and saturated fats in Ameri-
cans’ diets at that time was derived from animal foods such as meat and 
dairy products, by not explicitly recommending less consumption of these 
foods the Dietary Goals potentially undermined any serious attempt to re-
duce fat consumption. The meat and dairy industries, as well as the food 
manufacturing industry, seem to have immediately recognized that di-
etary messages framed in terms of nutrients rather than specifi c food 
products would be less damaging to consumer demand for their products. 
Eventually they also realized the commercial potential of exploiting these 
nutrient- level messages so that they could more positively market their 
products in health terms, such as by emphasizing the high iron and protein 
content of red meat.

The Nutricentric Dietary Guidelines and 

the  Whole Food- centric Food Guide Pyr amid

The Dietary Goals report was never adopted as an offi cial government doc-
ument.95 Nevertheless, throughout the 1980s and 1990s both the form of 
these dietary guidelines (i.e., their nutrient- level focus) and their par tic u-
lar content (e.g., the recommendations on fat and cholesterol)  were more 
or less directly adopted in later reports and dietary recommendations.

The seven key recommendations in the fi rst set of Dietary Guidelines for 
Americans released in 1980 (see table 4.3) included the advice to “avoid too 
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much fat, saturated fat, and cholesterol,” “eat foods with adequate starch 
and fi ber,” and “avoid too much sugar.”96 As a guide for the lay public, the 
Dietary Guidelines  were shorter and punchier than the Dietary Goals and 
made no reference to quantifi ed dietary targets. Yet they reproduced and 
even extended the nutricentric focus of the Dietary Goals by referring al-
most exclusively to nutrients and food components, such as fat, choles-
terol, starch, and fi ber. Sugar is a food ingredient as well as a component 
of foods. Even salt was referred to by its chemical classifi cation, sodium. 
In the body of the Dietary Guidelines document, some of the food sources of 
the targeted nutrients  were discussed, and it mentioned the need for people 
to “limit” foods such as butter, coconut oil, and sodas and to “choose” foods 
such as “lean meat” and  whole grain breads. Yet its take- home message 
was wrapped up in its seven short nutricentric recommendations.

The Dietary Guidelines have been reissued every fi ve years since 1980, 
with the seven recommendations largely unchanged up to the 2000 re-
port. The most signifi cant change in this period was in 1990, when Amer-
icans  were no longer asked to “avoid too much” fat, saturated fat, choles-
terol, sugar, and sodium but— in a more positive and encouraging tone— to 
“choose” foods containing lower quantities of these supposedly harmful 
nutrients and ingredients. The guideline “avoid too much fat, saturated 
fat, and cholesterol” became “choose a diet low in fat, saturated fat, and cho-
lesterol.” The guideline for people to “avoid too much sugar” was changed 
in 1990 to “use sugars in moderation,” and then in 1995 to “choose a diet 
moderate in sugars.”97

The Dietary Goals and the Dietary Guidelines have also had a much wider 
international infl uence on other countries’ dietary guidelines, including 
those in Eu rope, Canada, Japan, and Australia.98 Scandinavian countries 

table 4.3

Dietary Guidelines for Americans, 1980

1.  Eat a Variety of Foods
2.  Maintain Ideal Weight
3.  Avoid Too Much Fat, Saturated Fat, and Cholesterol
4.  Eat Foods with Adequate Starch and Fiber
5.  Avoid Too Much Sugar
6.  Avoid Too Much Sodium
7.  If You Drink Alcohol, Do So in Moderation

source: U.S. Department of Agriculture and Department of Health and Human Ser vices, 
Nutrition and Your Health: Dietary Guidelines for Americans (Washington, D.C., 1980).
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had already in the late 1960s begun recommending a reduction in fat, 
with the offi cial Norwegian dietary guidelines released in 1975 recom-
mending as one of its “ten good eating rules” to “cut down on fat— choose 
lean/low fat foods.”99 The fi rst Australian guidelines released in 1979 in-
cluded “avoid eating too much fat,” and in 1985 the Japa nese guidelines 
recommended that people “avoid excess fats” and “use vegetable oils rather 
than animal fats.”100

Not until 1992 did the USDA release, as the long- awaited successor to 
the Basic Seven and Basic Four food guides of the 1940s and 1950s, its fa-
mous Food Guide Pyramid (see fi gure 4.1), a food- based visual guide in-
tended to complement the Dietary Guidelines. The Food Guide Pyramid created 
a hierarchy of food categories.101 The food groups at the bottom  were iden-
tifi ed as the healthier foods, for which a larger number of servings  were 
recommended than the food groups at the top. The pyramid clearly advo-
cated a plant- based diet, with the grains, vegetable, and fruit groups dom-
inating the base, and the animal foods toward the top.

figure 4.1

Food Guide Pyramid
source: U.S. Department of Agriculture, Food Guide Pyramid (Washington, D.C.: Center for 
Nutrition Policy and Promotion, 1992).
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In contrast with the Dietary Goals and Dietary Guidelines, the Pyramid re-
fers primarily to foods rather than nutrients and in this sense appears to 
be a food- based dietary guide. Yet at the top there is the “fats, oils, and 
sweets” group, which is essentially the bad nutrients and food components 
group that the public is advised to “use sparingly.” Symbols representing 
fat and sugar are also scattered throughout the other food groups of the 
Pyramid, indicating that all foods may be contaminated by both “naturally 
occurring and added” fats and sugars. The entire pyramid is in fact struc-
tured in terms of the hierarchy of macronutrients within mainstream 
nutrition science, with the carbs dominating the base of the pyramid, 
protein- rich foods in the middle, and fats at the top. As such, it visually 
illustrated and translated into food- level advice the low- fat/high- carb diet 
that dominated nutritional recommendations throughout the 1980s and 
1990s.

While the Pyramid’s graphics primarily represent foods and food groups 
rather than nutrients, like the Dietary Guidelines it makes no explicit refer-
ence to pro cessed foods or to the level of refi ning and pro cessing that the 
depicted foods are typically subjected to.102 The Pyramid can therefore be 
understood as a form of  whole food- centric dietary advice that is blind to 
the pro cessed realities of the food supply and of many people’s diets. As 
Ross Hume Hall has argued, the Pyramid’s graphics “give no indication 
that much of the food people eat has been pro cessed. . . .  One can follow 
the Food Guide Pyramid to the letter while selecting white bread in the 
grain category, French fries in the vegetable category, canned fruit cocktail 
in the fruit category, ice cream for dairy, and hot dogs for meat.”103 The 
Pyramid therefore implies that the problem with contemporary diets is an 
imbalance in the quantities of foods among the various food groups that 
people consume, rather than the quality of the foods within each group, 
particularly in terms of levels of pro cessing.

Over the years, some nutrition experts have also criticized the Pyramid 
because of its specifi c food- level advice and for its failure to provide more 
nuanced nutrient- level advice. Walter Willett from the Harvard School of 
Public Health has been one of the most vocal critics of the original Pyra-
mid, arguing that it was “built on shaky scientifi c ground”104 and was “re-
ally out of date from the day it was printed.”105 Willett’s main concerns 
have been that the Pyramid failed to distinguish between good and bad fats 
and good and bad carbs, and that it therefore oversimplifi ed the science of 
fats and carbs.106 The grains group makes no distinction between  whole 
grain foods and rapidly digested carbohydrates, such as white bread and 
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pasta. Willett also observes that the directive to eat fat sparingly does not 
distinguish between good and bad fats or between the food sources of 
good and bad fats. He also considers the number of servings of red meat 
and dairy to be excessive. Willett essentially argues that the Food Guide 
Pyramid does a poor job of translating the Dietary Guidelines’ nutrient- level 
advice into food- level recommendations. Other experts, such as Marion 
Nestle, have largely defended both the form and content of the original 
Pyramid.107 Nestle nevertheless emphasizes that the serving sizes specifi ed 
for each food group are an attempt to appease the interests of powerful 
sectors within the food system, such as the meat and dairy industries.

While nutrition scientists shaped the form and content of the dominant 
nutritional paradigm in this era, the key drivers and promoters of nutri-
tionism  were government agencies such as the USDA and the U.S. Food 
and Drug Administration, as well as public health organizations such as 
the AHA and the Center for Science in the Public Interest. Under-
pinned by the new health promotion paradigm and an urgency to stem 
the rising incidence of chronic diseases, these institutions have been pro-
active in translating controversial scientifi c hypotheses into defi nitive 
nutrient- level advice for the lay public. They have also encouraged the 
simplifi cation of the science of food and nutrients for the sake of present-
ing what they considered to be easily understandable dietary messages 
for the public.

This era was one in which governments attempted to exert greater 
control over food production and consumption. Government agencies 
shaped and modifi ed both the form and the content of dietary guidelines 
in an attempt to meet the confl icting aims of protecting public health 
while not impeding the commercial interests of the food industry. In the 
1970s and 1980s, the food industry also began to recognize the benefi ts 
and to embrace the idea of promoting its foods on the basis of their nu-
trient contents.

By the mid- 1990s, some of the nutritional certainties of this era  were 
being challenged. The promotion of margarine over butter came unstuck 
when the trans- fats in margarine  were found to have detrimental effects 
on blood cholesterol levels. The vilifi cation of eggs on the basis of their 
cholesterol content was also softened after experts acknowledged that di-
etary cholesterol was not a signifi cant contributor to blood cholesterol 
levels. The low- fat guideline in par tic u lar was starting to be discredited, 
both because of the lack of scientifi c evidence supporting the supposed 
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benefi ts of this guideline, and because it had seemingly failed to prevent— 
and some commentators claimed it may have contributed to— the “twin 
epidemics” of obesity and diabetes in America. The decline of the low- fat 
campaign opened up a space for other macronutrient approaches and 
weight- loss diets to fl ourish, but also marked the transition to a new era of 
functional nutritionism.



On February 24, 2000, the U.S. Department of Agriculture (USDA) 
hosted the Great Nutrition Debate, a forum bringing together various 
pop u lar weight- loss diet- book doctors and nutrition experts to discuss 
“approaches to dieting, nutrition, and long- term health effects.” Opening 
the debate, then U.S. Secretary of Agriculture Dan Glickman admitted 
that “as a society, I’m convinced that we remain very confused and con-
fl icted about what it is that we should eat.”1 This was a disarming admission 
from the head of the department that oversees much of the government- 
sponsored nutrition research and that had been producing and promoting 
the Dietary Guidelines for Americans and the Food Guide Pyramid over the previ-
ous two de cades.2

Glickman thought that even if the Great Nutrition Debate would “not 
clear up the confusion” about what we should eat, it might “at least bring 
the issues out in an objective way so that the country can make up its own 
mind.”3 So Glickman and his department took the bold step of inviting 
diet- book authors whose views had previously been ridiculed and dismissed 
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by mainstream nutrition experts. Among them was Robert Atkins, whose 
low- carb diet books had caused a sensation in the 1970s and  were once 
again in vogue. Glickman also invited authors who promoted other varia-
tions on the low- carb, high- fat, high- protein theme, such as Morrison 
Bethea, author of Sugar Busters! Cut Sugar to Trim Fat, and Barry Sears, whose 
book The Zone emphasized the effects of carbs on insulin regulation. Also 
present was Dean Ornish, author of the best- selling Eat More, Weigh Less and 
a promoter of a low- fat, plant- based diet that was fairly compatible with 
the Dietary Guidelines. The debate itself was orderly, if robust, with the 
speakers lining up predictably on the side of the national dietary recom-
mendations or  else backing alternative low- carb, high- protein diets.

By bringing these people together for a debate over what we should eat, 
the USDA acknowledged that not all was well with the recommendations 
the U.S. government had been promoting since 1980. The Dietary Guide-
lines and the Food Guide Pyramid advocated as a core dietary recommenda-
tion that people should reduce their fat consumption. Yet the United 
States was in the midst of the recently diagnosed “obesity epidemic,” with 
the upward trend in obesity as well as diabetes beginning at about the 
same time as the start of the low- fat campaign twenty years earlier. By the 
late 1990s, some nutrition experts began to suggest that the low- fat cam-
paign may have contributed to— or even been a major cause of— the “twin 
epidemics” of obesity and diabetes. Perhaps Atkins and the low- carb diet 
gurus had been right after all?

The decline of the low- fat campaign since the late 1990s has allowed a 
number of alternative weight- loss dietary approaches to fl ourish. Most 
nutrition experts have responded to the discrediting of the low- fat advice 
by returning to a very nineteenth- century understanding of the calorie 
and advocating a reduction in calorie intake. Low- carb diets have become 
very pop u lar again since the early 2000s, but they have now also gained a 
degree of scientifi c legitimacy among nutrition experts. Low- GI (glyce-
mic index) diets also enjoy widespread popularity and expert support, es-
pecially because they provide one method for distinguishing between so- 
called good and bad carbs.

Most of these pop u lar dietary approaches embody a form of macronutri-
ent reductionism— the idea that we can adequately describe foods and di-
etary patterns in terms of their macronutrient profi les, regardless of the 
foods in which you fi nd these macronutrients. The Zone diet, for example, 
quantifi es the ideal macronutrient ratio in the most precise terms: 40 per-
cent fat, 40 percent carbs, and 20 percent protein. Alternatively, dietary 
guidelines and many nutrition experts now reemphasize calories and the 
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energy balance equation as the key to understanding weight gain and weight 
loss, in what amounts to a return to the caloric reductionism of the nine-
teenth century. Each of these dietary approaches reduces foods and their 
effects on bodily health to one or two key nutrients, biomarkers, or nutri-
tional concepts, whether fat, carbs, calories, glycemic levels, or insulin. In 
doing so, they typically present simplifi ed, decontextualized, and deter-
ministic explanations of the causes of weight gain and chronic diseases.

This chapter begins with an examination of the science, the conse-
quences, and the public debates regarding the low- fat campaign that dom-
inated the nutriscape of the 1980s and 1990s, before considering three 
alternative nutritional theories and weight- loss diet plans—low- calorie, 
low- carb, and low- GI diets.

The Low- Fat Campaign

The contemporary concern with dietary fat primarily dates back to nutri-
tion studies published in the 1950s that examined the links between types 
of fat and heart disease, but it was not until the 1980 Dietary Guidelines that 
the public was offi cially advised to “avoid too much fat” (see chapter 4). 
The 1988 Surgeon General’s Report on Nutrition and Health also placed a strong 
emphasis on the dangers of total fat consumption with the fi rst of its di-
etary recommendations: “Reduce consumption of fat (especially saturated 
fatty acids) and cholesterol.” This report identifi ed fat as the chief nutri-
tional threat to the nation’s health: “The Report’s main conclusion is that 
overconsumption of certain dietary components is now a major concern 
for Americans. While many food factors are involved, chief among them 
is the disproportionate consumption of foods high in fats, often at the 
expense of foods high in complex carbohydrates and fi ber that may be 
more conducive to health.”4 Similarly, the National Academy of Science 
(NAS) 1989 report Diet and Health: Implications for Reducing Chronic Disease 
Risk recommended that the “highest priority is given to reducing fat in-
take” and set a maximum limit of 30 percent fat, though the report admit-
ted that “no studies in humans have yet examined the benefi ts of changing 
to low- fat diets.”5 The 1990 Dietary Guidelines also set a maximum of 30 
percent fat of total caloric intake.6 The USDA’s 1992 Food Guide Pyramid 
placed fats and oils at the very top and recommended that they be used 
only “sparingly.”7

Many public health and consumer advocacy organizations also sup-
ported the low- fat guideline. The prominent consumer advocacy group 
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Center for Science in the Public Interest referred to fat as the “greasy 
killer.”8 In 1981, the center’s director, Michael Jacobson, claimed that there 
is a “mountain of scientifi c evidence that indicts the high- fat diet as a major 
killer, a killer of far more Americans than all our nation’s wars combined.”9 
Despite this broad level of support for the low- fat guideline, the recom-
mendations  were also strongly contested, particularly when they fi rst ap-
peared in the Dietary Goals in 1977. Institutions such as the American Med-
ical Association and the National Research Council’s Food and Nutrition 
Board questioned whether there was adequate scientifi c evidence for the 
effectiveness and safety of these low- fat dietary goals.10

While the language of these dietary guidelines and reports clearly 
pointed to the need to reduce the quantity of total fat consumed, most 
guidelines specifi ed targets in terms of a proportion of energy intake.11 
These quantifi ed targets, such as 30 percent fat, gave the low- fat advice a 
veneer of scientifi c precision. Yet there  were no studies that identifi ed this 
percentage of fat as a safe or optimal proportion.12 Instead, experts seem 
to have arbitrarily chosen 30 percent as an achievable target, given that in 
the late 1970s the average American’s diet contained around 40 percent 
fat. At the height of the low- fat campaign in the late 1980s and early 
1990s, some experts and pop u lar commentators  were suggesting that the 
less fat eaten the better.13 Dean Ornish, for example, advised a diet of just 
10 percent fat, echoing the proportion recommended by the very low fat, 
very high carb, plant- based Pritikin diet.14 The fl ip side of the “all fats are 
bad” message was that all carbohydrates are good, and the low- fat/high- 
carb diet became the dominant nutritional mantra of the 1980s and 1990s. 
Many experts and lay Americans alike came to see the low- fat/high- carb 
diet as a simple, universal, one- size- fi ts- all healthy diet that would ad-
dress obesity and a range of chronic diseases.

In terms of heart disease, scientifi c studies had pointed to saturated 
fats rather than total fats as being associated with increased risk due to 
their effects on blood cholesterol levels. But since saturated fat repre-
sented a large fraction of the total dietary fat in the American diet, reduc-
ing total fat consumption was considered an indirect means of reducing 
saturated fat intake.15 The low- fat message deliberately simplifi ed the sci-
entifi c understanding of the relationship between fats and heart disease 
and was based on the assumption that the public would have diffi culty 
understanding the distinctions between types of fats.16 Evidence from the 
Framingham Heart Study that obesity was an in de pen dent risk factor for 
heart disease provided another indirect justifi cation for the low- fat ap-
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proach— if a low- fat diet could reduce obesity, then it would also indi-
rectly reduce the risk of heart disease.17

But since the early 2000s, many experts have backed away from recom-
mending the low- fat guideline as a way to prevent heart disease and have 
instead shifted back to the good- and- bad fats discourse and the indict-
ment of saturated fats. A number of studies have also demonstrated that 
replacing saturated fats with carbohydrates— particularly in the form of 
refi ned grains and sugar— may in fact have a detrimental effect on blood 
triglycerides, HDL cholesterol levels, and the density of LDL particles, and 
therefore— from the standpoint of the diet- heart hypothesis discussed in 
chapter 4— may increase the risk of heart disease.18 Nutritional epidemi-
ologist Walter Willett has also suggested that by simplifying the fat mes-
sage, the low- fat guideline may have led to a reduction in the intake of what 
he considers the good unsaturated fats.19 Since 2006, the American Heart 
Association has also reemphasized the good- and- bad fats message for re-
ducing heart disease risk, though it still recommends that total fat intake 
should contribute no more than 35 percent of total dietary energy.20 It also 
continues to publish its Low- Fat, Low- Cholesterol Cookbook.21

In terms of cancer risk, the 1982 NAS report on Diet, Nutrition and Can-
cer recommended a reduction of dietary fat to 30 percent of dietary energy 
to reduce the risk of cancer, and breast cancer in par tic u lar.22 It mainly 
justifi ed this guideline on the basis of a small number of epidemiological 
studies comparing fat consumption and cancer rates in different coun-
tries, as well as based on evidence from animal studies. However, the 
NAS report admitted that the “epidemiological data are not entirely con-
sistent.”23 According to Willett, the evidence in the early 1980s linking 
total fat intake and various forms of cancer was always “meager.”24 Two 
large prospective studies  were partly designed to test the relationship be-
tween fat consumption and cancer: the dietary component of the Nurses’ 
Health Study, led by Willett from the Harvard Medical School, and the 
Women’s Health Initiative, conducted by the National Institutes of 
Health. Neither study reported a signifi cant association between reduced 
fat consumption and reduced cancer risk.25 These studies should not nec-
essarily be accepted as defi nitive evidence of the lack of a causal relation-
ship between fat and cancer, because they too are subject to the limita-
tions associated with all epidemiological studies. More recent studies have 
differentiated between the role of different types of fats in cancer risk, 
with some researchers suggesting that saturated fats and omega- 6 polyun-
saturated fats increase the risk or promote the growth of par tic u lar cancers, 
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while omega- 3 fats may reduce the risk or hinder the growth of cancer.26 
However, nutrition experts have largely abandoned the low- fat guideline 
as relevant for cancer prevention.27

For the treatment and prevention of diabetes, the advice of diabetes 
experts over the past century has swayed back and forth, from restricting 
carbohydrates to restricting fat consumption.28 Prior to the discovery and 
synthesis of insulin in the 1920s, the standard advice for people with dia-
betes was to severely limit their intake of starchy and sugary foods and to 
be on diets in which as much as 75– 85 percent of their total energy comes 
from fat.29 From the 1930s, some leading diabetes experts also recom-
mended reduced- fat diets, though the recommendations that people re-
strict their consumption of high- carbohydrate foods and avoid sugar also 
remained standard practice.30 Following the more general shift to low- 
fat/high- carb dietary guidelines in the 1970s, diabetic dietary recommen-
dations drifted further in the low- fat direction. At the time, the Ameri-
can Diabetes Association began to advocate that people with diabetes 
increase their carb consumption to 50– 60 percent of total calories, though 
coming mainly from “complex carbs” and fi ber- rich foods.31 In practice, 
however, most carbohydrates are eaten in the form of refi ned foods, so the 
expectation that people with diabetes would suddenly start eating  whole 
grain products or legumes was perhaps unrealistic. The aim of this low- fat 
guideline was primarily to decrease the very high risk of cardiovascular 
disease associated with diabetes.32

Over the past de cade, mainstream diabetes experts and institutions 
have backed away from the low- fat directive and have more openly ac-
knowledged the dangers of those high- carb diets that include high levels 
of refi ned carbohydrate foods.33 The American Diabetes Association em-
phasizes the importance of people monitoring their carbohydrate intake, 
such as through carb counting, and now accepts that lower- carb diets may 
be an effective short- term weight- loss strategy.34 However, they are still 
reluctant to advocate severe carbohydrate restriction for people with dia-
betes, despite the ac know ledg ment that the quantity of carbohydrates 
consumed is an important determinant of blood sugar and insulin levels.35 
The American Diabetes Association also continues to refer to the idea that 
sugar causes diabetes as a “myth” and portrays sugar as just another source 
of calories.36 But given the other possible deleterious effects of sugar on 
the body’s metabolism, and the enormous quantities of sugar in the food 
supply, this characterization of sugar as mere calories seems rather over-
simplifi ed and understated. Mainstream diabetes dietary guidelines also 
continue to recommend reductions in saturated fat intake, based on the 
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assumption that these fats not only increase heart disease risk but also 
decrease insulin sensitivity.37

The most widely recognized justifi cation for a low- fat/high- carb diet 
has been its claimed weight- management benefi ts. The case against fat 
was largely based on the fact that it contains more than twice as many 
calories per gram as protein or carbohydrate. It follows that high- fat foods 
also tend to be relatively high in total calories. The low- fat advice was 
therefore an indirect strategy for reducing calorie intake. Another as-
sumption of low- fat proponents was that high- fat foods might promote 
the passive overconsumption of food, because they  were assumed to be 
both highly palatable and less satiating than carbs and protein.38 Animal 
studies also supported the idea that fat is more readily converted into 
body fat than are carbs and protein. The low- fat guideline was thereby 
used as a proxy for low- calorie advice, and fat counting came to displace 
calorie counting as the primary nutrient- level approach to weight man-
agement in the 1980s and 1990s.39

In his best- selling 1993 diet book Eat More, Weigh Less, the high- profi le 
doctor and clinical researcher Dean Ornish adopted this view of fats as 
the especially fattening macronutrient: “Not all calories are alike. A fat 
calorie is not the same as a calorie from protein or carbohydrate. . . .  The 
type of calories you eat is more important than the amount. . . .  Simply put, 
eating fat makes you fat, even if you take in fewer calories.”40 Yet no stud-
ies at the time had demonstrated that a high- fat diet was a cause of obesity, 
or that a low- fat diet was the most effective route to weight loss. Subsequent 
studies have also largely failed to support the benefi ts of a low- fat diet 
over other macronutrient ratios.41

Regardless of the scientifi c evidence underpinning the low- fat cam-
paign, the low- fat guideline was nutritionally reductive in the way it de-
contextualized fat and promoted the idea that the quantity and ratio of 
fats and carbs are the ultimate determinants of the quality and healthful-
ness of a food. Mainstream dietary guidelines made no distinction be-
tween the fats that naturally occur in  whole foods, on the one hand, and 
the added, reconstituted, or degraded fats found in many pro cessed and 
con ve nience foods, on the other. In either case, the quantity of fat had to 
be reduced. The low- fat recommendations also failed to distinguish be-
tween eating fewer high- fat foods, on the one hand, and eating reduced- 
fat varieties of these high- fat foods, on the other. Nutrition experts often 
used the term “high- fat foods” as a euphemism for highly pro cessed and 
poor- quality foods, such as deep- fried, fast- food meals. Yet the low- fat 
guideline also tended to blur the distinction between  whole foods and 
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highly pro cessed foods, and it endorsed the pro cessing of  whole foods to 
reduce the fat content, as in the case of reduced- fat milk. The lay public 
seemed to go further and interpreted the low- fat guideline as a stamp of 
approval for reduced- fat versions of highly pro cessed, con ve nience foods, 
such as low- fat Oreo cookies, Frito Lay’s low fat potato crisps, and the 
short- lived McDonald’s McLean Deluxe burger. The American Heart 
Association also promoted this view through its endorsements of low- fat 
products, such as Kellogg’s Low- Fat Pop- Tarts.42

This obsession with reducing the fat content of foods and meals ignores 
the potentially benefi cial ways in which fat may interact with other nutri-
ents within foods or in food combinations. For example, while most dietary 
guidelines promote reduced- fat milk, the fat in milk plays an important role 
in facilitating the absorption of some of the other nutrients, such as the fat- 
soluble vitamins, and may moderate the effects of the milk’s lactose on 
blood sugar levels.43 The combination of high- fat and high- carb foods— such 
as butter with bread— is also a means of regulating the rise in blood sugar 
levels compared with consuming the refi ned, high- carb food in isolation.

The 1990 U.S. Department of Health and Human Ser vices report 
Healthy People 2000 encouraged the food industry to respond to the low- fat 
challenge, in the hope that by the end of the de cade the industry would 
increase to “at least 5,000 brand items [in] the availability of pro cessed 
food products that are reduced in fat and saturated fat.”44 The food indus-
try did its duty by translating this nutritionally reductive dietary advice 
into a fl ood of nutritionally engineered food products and nutritionally 
reductive marketing practices. Marketing foods on the basis of their fat 
content was a simple and powerful strategy, with “low fat,” “no fat,” “re-
duced fat,” and “97 percent fat free” some of the dominant nutritional 
marketing slogans of the good- and- bad era. Nutrition claims relating to 
total fat content  rose from an average of 5 percent of all nutrient- content 
claims in the early 1980s to more than a third of nutrient claims by the 
late 1990s.45 However, a food marketed as “reduced fat” is not necessarily 
much lower in fat content than other comparable food products. For in-
stance, reduced- fat Oreo cookies contain 140 calories of fat per 33 grams, 
versus 160 calories of fat in the full- fat variety.46

Reducing the percentage of just a single nutrient allowed food manu-
facturers great scope to adjust the types and quantities of ingredients and 
of other nutrients, particularly in highly pro cessed foods. This reduction 
in fat was often achieved by adding sugar, chemically modifi ed starches, or 
artifi cial fat replacers, such as olestra— ingredients that have a taste, tex-
ture, or “mouthfeel” similar to that of fat.47 In this way, the low- fat guide-
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line has either directly or indirectly endorsed the replacement of some 
 whole food ingredients with highly refi ned and reconstituted ingredients. 
Some nutrition experts have openly promoted the use of low- fat foods 
produced with olestra as a means of weight loss.48 As with all nutrient- 
content claims, the marketing of foods as low fat also serves to conceal the 
level of pro cessing of the food product and to distract people’s attention 
from the ingredients and additives used in its production. To some extent, 
the focus on fat may even have overwhelmed the public’s concerns over 
both the calorie content and sugar content of foods. The International 
Sugar Research Foundation was so confi dent of this that at the hearings 
of the McGovern Senate committee for the Dietary Goals for Americans in 
the 1970s, it defended sugar on the basis that it consisted of “pure calories 
with no fat and no cholesterol.”49

By the mid- 1990s, commentators had already observed the so- called 
Snackwells phenomenon. Named after the pop u lar Snackwells line of fat- 
free, high- sugar cookies, this phenomenon referred to people eating more 
low- fat foods because they considered them healthier than regular, full- 
fat foods. For example, they might have been tempted to eat two low- fat 
chocolate cookies instead of eating just one regular chocolate cookie.50 
Based on controlled studies testing low- fat claims on nutrition labels, 
Cornell University marketing professor Brian Wansink argues that “all 
people— particularly those who are overweight— eat more calories from 
snack food when it is labeled as ‘low fat’ than when it is labeled as ‘regu-
lar’.”51 Wansink suggests that low- fat claims reduce guilt and so encourage 
increased consumption of those foods. Even low- fat advocate Dean Or-
nish observed the Snackwells phenomenon among his patients in the 
1990s: “The week that Entenmann’s rolled out its fat- free desserts, a num-
ber of our patients gained weight. They thought that as long as they  were 
eating something fat free, they could eat as much as they wanted.”52

Low- Fat Par adoxes and the Low- Fat Debate

By the mid- 1990s, many nutrition experts began to realize that the low- 
fat campaign was not exactly going to plan.53 The period of the low- fat 
campaign happened to coincide with a steady rise in obesity levels. Some 
nutrition experts came to refer to this as the “low- fat paradox” and even as 
the “American paradox.”54 Between 1971 and 2004, the prevalence of obe-
sity increased in men from 11.9 percent to 31.1 percent and in women from 
16.6 percent to 33.2 percent.55



108 the m acronutr ient diet wars

The other apparent paradox of the low- fat campaign— though one much 
less acknowledged or debated— is that it does not seem to have translated 
into signifi cant reductions in total fat consumption!56 Dietary surveys 
based on consumer recall data suggest that between 1971 and 2001 the 
proportion of fat calories in the diets of men and women decreased respec-
tively from 37 percent to 33 percent and 36 percent to 33 percent. But while 
the proportion of fat in the diet decreased, the absolute quantity of fat 
consumed did not decrease signifi cantly. Rather, there was an increase in 
carbohydrate consumption and of total caloric consumption over this pe-
riod, which accounts for the decrease in the proportion of fat in the diet.57

Regarding how Americans changed what they ate during the low- fat 
campaign, USDA food supply data suggest that the 12 percent (300 calo-
rie) increase in average daily calorie consumption was largely due to the 
increased consumption of refi ned grains (46 percent increase), added fats 
(24 percent), and added sugars (23 percent). While Americans ate 12 per-
cent less red meat, this was more than offset by a 90 percent increase in 
poultry consumption. Their consumption of dairy products remained 
largely unchanged, with a steep decline in  whole milk consumption largely 
replaced by an increased consumption of reduced- fat milk and cheese.58 
Children consumed less milk but drank more sodas and other sweetened 
beverages.59

But neither the nutrient intake data nor the food intake data adequately 
reveals the extent to which the foods consumed had become increasingly 
pro cessed. In this period many people’s eating and living patterns  were 
changing dramatically. For example, from 1977 to 1995, the number of 
meals and snacks consumed in both non- fast- food and fast- food restau-
rants increased by 150 percent and 200 percent, respectively.60 The pro-
duction and availability of a range of pro cessed and con ve nience foods had 
greatly expanded, particularly in the form of semiprepared, ready- made, 
and packaged foods and beverages, fast foods such as pizza, breakfast cere-
als, snack foods, and sugary drinks.61 Many of these con ve nience foods are 
high in refi ned grains, added fats, added sugars, and calories. There was 
also a corresponding shift in consumption from the visible fats found in oil 
and full- fat milk to the “hidden fats” in mixed meals and snacks.62

The coincidence of the low- fat campaign with rising obesity and diabe-
tes rates has prompted a lively expert and public debate over the causes of 
these “twin epidemics.” A number of commentators have specifi cally blamed 
the low- fat campaign— and, more generally, the Dietary Guidelines for Ameri-
cans and the Food Guide Pyramid— for contributing to, or being largely re-
sponsible for, the rise in the prevalence of obesity.63 Nutrition scientist 



the m acronutr ient diet wars 109

John Allred was one of the fi rst to refl ect on this low- fat paradox, arguing 
in 1995 that the “overemphasis on consumption of low- fat foods has con-
tributed to the current widespread increase in body weight.”64 Allred 
identifi ed both biological and behavioral explanations for this paradox. 
He suggested that the emphasis on fat reduction had given the public the 
idea that caloric consumption was not important, and they had subse-
quently indulged in “too much of a good thing” by eating more of these 
low- fat foods. But he also argued that reduced- fat foods  were less satiating 
than high- fat foods and could therefore lead to increased consumption of 
low- fat/high- carb foods. Allred noted that this excess carb consumption 
also increases insulin levels, which in turn increases the amount of fat 
stored in the body.

Some of Allred’s concerns  were echoed in the report of the USDA’s 
Dietary Guidelines Advisory Committee that prepared the 2000 edition 
of the Dietary Guidelines for Americans— the dietary guide that had ushered in 
the low- fat campaign twenty years earlier. Their report acknowledged 
that the low- fat advice could distort public understandings of a healthy 
diet and lead to an overconsumption of carbohydrates, while limiting the 
consumption of unsaturated fats:

The committee further held the concern that the previous priority 
given to a “low- fat intake” may lead people to believe that, as long as 
fat intake is low, the diet will be entirely healthful. This belief could 
engender an overconsumption of total calories in the form of carbo-
hydrates, resulting in the adverse metabolic consequences of high- 
carbohydrate diets. Further, the possibility that overconsumption of 
carbohydrates may contribute to obesity cannot be ignored. The com-
mittee noted reports that an increasing prevalence of obesity in the 
United States has corresponded roughly with an absolute increase in 
carbohydrate consumption. Finally, with a “low- fat” recommenda-
tion, the potential benefi t to be derived from the several forms of 
unsaturated fats may not be realized.65

Some of the comments of members on the Dietary Guidelines Advi-
sory Committee refl ect this more critical attitude. Regarding obesity, one 
committee member suggested that “[perhaps] our emphasis on low per-
centage of fat may have backfi red on us, and that perhaps we would be 
wiser to go forth with a message that was across the board calories rather 
than just emphasizing fat.”66 Despite such frank admissions from the ad-
visory committee about the failure of the form and content of the low- fat 
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recommendation to improve human health, the revised 2000 Dietary 
Guidelines merely made a subtle change in wording from “low” to “moder-
ate” total fat recommendations, and continued to advise people to limit 
their total fat, saturated fat, and cholesterol consumption.

The debate over the consequences of the low- fat campaign became 
much more public and infl amed following the publication of science jour-
nalist Gary Taubes’s controversial and widely read 2002 New York Times 
Magazine cover story, “What If It’s All Been a Big Fat Lie?” His essay un-
equivocally blamed the low- fat campaign for the “obesity epidemic.” As he 
interprets it, “We ate more fat- free carbohydrates, which in turn, made us 
hungrier and then heavier. . . .  [Such] a diet cannot help being high in car-
bohydrates, and that can lead to obesity, and perhaps even heart disease.”67

Taubes, who has since become a leading proponent of low- carb diets, 
claimed that low- fat/high- carb foods are more fattening and yet less sati-
ating. He pointed to the decline in the proportion of fat in the American 
diet over the previous two de cades, yet mischievously he mentioned nei-
ther that total fat consumption in the period had remained fairly stable 
nor that the rise in total calories, and carb calories in par tic u lar, was 
largely responsible for the drop in the percentage of fat.68 Taubes’s claim 
that the low- fat advice caused the shift in eating patterns toward a low- 
fat/high- refi ned- carb diet also ignored all the other changes in the food 
supply, in food marketing, and in eating habits, such as the dramatic ex-
pansion in the number and variety of pro cessed and con ve nience foods, 
spreads, and beverages being produced and consumed. Even so, he acknowl-
edged that perhaps Americans  were not following the dietary guidelines 
after all and  were just eating more of the cheap, tasty, pro cessed foods that 
had fl ooded the food supply:

Surely, everyone involved in drafting the various dietary guidelines 
wanted Americans simply to eat less junk food, however you defi ne it, 
and eat more the way they do in Berkeley [California]. But we did not 
go along. Instead we ate more starches and refi ned carbohydrates, 
because calorie for calorie, these are the cheapest nutrients for the 
food industry to produce, and they can be sold at the highest profi t. It 
is also what we like to eat.69

Michael Pollan, in his book In Defense of Food, follows Taubes by pre-
senting the low- fat campaign as a “historical disaster” and as having “made 
us less healthy and considerably fatter.”70 He claims that this single- 
nutrient dietary guideline was a major cause of the “obesity epidemic”: 
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“Americans got really fat on their low- fat diet.” For Pollan, the low- fat 
advice was based on “bad science.”71 He suggests that the public dutifully 
followed this bad advice but that they  were also confused by it. Unlike 
Taubes, Pollan acknowledges that Americans did not in fact reduce their 
fat intake, only the percentage of fat consumed, due to an increase in carbo-
hydrate consumption. However, he seems to blame the increase in car-
bohydrate consumption for this rise in obesity and suggests that the low- fat 
campaign tricked the public into thinking they could eat more low- fat/
high- carb foods: “It was easy for the take- home message of the 1977 and 
1982 dietary guidelines to be simplifi ed as follows: eat more low- fat foods. 
And that is precisely what we did.”72 Pollan thereby offers a one- to- one 
causal explanation for the change in eating patterns and the rise in obe-
sity, and directly blames the low- fat dietary guideline for the rise in obesity 
rates.73 He also assumes that the defective dietary guideline was the 
problem— that is, that the science on low- fat diets itself was fl awed— 
rather than acknowledging that the public could misunderstand, and the 
food industry could exploit, any nutricentric guideline, such as low carb or 
low calorie. Nor does he consider the possibility that these changes in the 
food supply and eating patterns— particularly the rise in pro cessed and 
con ve nience food consumption— as well as the rise in obesity rates, might 
have occurred without the low- fat campaign.

While the engineering and marketing of low- fat foods may have had an 
infl uence on consumer behavior and consumption practices, it is impor-
tant not to exaggerate this effect. To expect a one- to- one relationship 
between nutrient- specifi c advice and changes in dietary patterns, or be-
tween this advice and the rising incidence of obesity and diabetes, repre-
sents another type of nutritional reductionism— in this case a nutrition-
ally reductive so cio log i cal or behavioral explanation— one that ignores the 
other variables and contexts that shaped dietary patterns and the inter-
pretation and application of this advice. While dietary guidelines framed 
and shaped the eating habits of the public in various ways during this pe-
riod, the changes in nutrient and food consumption patterns  were prod-
ucts of many profound changes and transformations in the food environ-
ment and in living and working patterns. The rise in consumption of 
con ve nience and fast foods, for example, is associated with an increase in 
meals eaten outside of the home.

The real failure of the low- fat campaign, and of nutricentric dietary 
guidelines in general since the 1970s, may have been that they seem to have 
done little to prevent people from eating more of these poorer quality, highly 
pro cessed foods. While a low- fat label may have swayed the purchasing 
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decisions of consumers choosing between similar products— say, between 
low- fat and full- fat milk, or between low- fat and full- fat cookies— it seems 
unlikely that they will have switched from a minimally pro cessed (good 
quality) to a highly pro cessed (poor quality) food in many instances just 
because the latter was perceived to be lower in fat.

One of the ways nutrition experts have responded to the failures of the 
low- fat campaign has been to defl ect attention from the low- fat guideline 
itself and instead attribute these failures to the lay public’s “confusion” 
and “misinterpretation” of the guideline. Leading Dutch nutrition scien-
tist Martijn Katan, for example, pointed to the public’s apparent misun-
derstanding of the low- fat guideline as an explanation for people eating 
more junk foods and drinks that are also high in carbohydrates, a situa-
tion that he dubbed the “great carbohydrate fi asco”:

In the 1990s people  were told that foods low in fat and high in carbo-
hydrate prevented chronic diseases. That led to the “great carbohy-
drate fi asco” during which Americans stuffed themselves with low- fat 
chips and sugary drinks, to the detriment of their waistlines and their 
blood lipids. The origin of this fi asco was the fuzzy defi nition of what 
constitutes a healthy diet. The scientists who introduced the term low 
fat intended beans, vegetables, and  whole- wheat bread. However, low 
fat also applies to low- fat cookies and soda drinks.74

Did Americans really stuff themselves with chips and sodas because of 
the low- fat guideline? Katan echoes the claim by other nutrition experts 
that the public was confused by the low- fat guideline and had misinter-
preted the dietary recommendations to eat less fat. But while some people 
may have taken liberties in the way they interpreted the low- fat guide-
lines, in many ways they  were just following the decontextualized advice 
of nutrition experts to reduce the intake or proportion of fat in their diets 
as an end in itself.

Caloric R eductionism: The R eturn of 

the Nineteenth- Century Calorie

While some nutrition experts continue to promote a low- fat diet, the de-
cline of the low- fat campaign since the late 1990s has created space for a 
range of alternative dietary approaches to fl ourish.75 But most mainstream 
nutrition experts have returned to the energy- balance equation as the 
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only nutritional concept required to explain the causes of, and the solu-
tions to, the “obesity epidemic” and as a strategy for weight loss. The rise 
in people’s caloric consumption between 1980 and 2000— estimated at 
anywhere between 200 and 500 calories per person— is used to explain 
the increase in body mass index (BMI) over this period.76 To the extent 
that this rise in calorie intake is accurate, and refl ects an increase in the 
sheer quantity of food consumed, then it seems a very plausible way of 
explaining the rise in the percentage of overweight and obese individu-
als. Nevertheless, I argue that the singular focus on and interpretation 
of calories as a way of mea sur ing food quantity, bodily activity, and weight 
fl uctuations is another form of nutritional reductionism— one that exag-
gerates the precision that experts claim for this explanatory concept, sim-
plifi es the complex ways in which different types of foods may be metabo-
lized by the body and affect body weight, and blurs qualitative differences 
between foods.

For Tufts University nutrition scientist Alice Lichtenstein, the singu-
lar biological cause of obesity is obvious: “It’s the calories, stupid.”77 Simi-
larly, Marion Nestle argues that “when it comes to obesity . . .  it is the cal-
ories that count. Obesity arises when people consume signifi cantly more 
calories than they expend in physical activity.”78 The solution to losing 
weight is similarly framed in terms of the need to limit calorie intake and/
or increase energy expenditure. Nestle describes just how simple dieting is 
when we understand it in terms of the energy- balance equation: “The sci-
ence of dieting is easy. Diets are about calories. Eat too many, and weight 
goes up. To lose weight, you have to eat fewer calories than your body needs 
(‘eat less’), use up more calories than usual by increasing your physical 
activity (‘move more’), or even better, do both.”79 She also suggests that as 
long as the calories stay in balance, it hardly matters what you eat: “Once 
you balance calories from food against activity levels, and make sure that 
enough calories come from fruits and vegetables but not too many from 
junk foods, other aspects of your diet matter much less. You can eat what 
you like as long as you don’t eat too much.”80 Given that Nestle suggests 
that calories are all that counts when it comes to weight gain or weight 
loss, limiting the junk food or sweetened beverages within your daily calorie 
allocation is presumably just to make sure that you consume an otherwise 
nutritionally adequate diet, rather than because junk foods are any more 
fattening than other foods on a per- calorie basis.

Mainstream dietary guidelines have redoubled their focus on calories 
and on the need for people to restrict their calorie intake. The 2010 Dietary 
Guidelines for Americans, for example, has placed weight management at the 
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top of its recommendations, with “balancing calories” the only variable 
that the public is required to keep their eyes on for this purpose. It states: 
“Control total calorie intake to manage body weight. For people who are 
overweight, this will mean consuming fewer calories from foods and bev-
erages.”81 Public health experts have campaigned for calorie labeling on the 
front of food packaging and on restaurant and fast- food menus, to enable 
consumers to more carefully monitor their caloric intake. The food indus-
try has pledged to do its bit by slimming a few calories off of some its food 
products. In 2010 a co ali tion of food manufacturers calling itself the 
Healthy Weight Commitment Foundation, which includes Coca- Cola, 
PepsiCo, and many other large corporations, pledged to remove 1.5 trillion 
calories from the food supply by 2015 through the development of “new 
lower- calorie options, reduced calorie content of current products, and re-
duced portion sizes of existing single- serving products.”82

Obesity expert George Bray summarizes the caloricentric explanation 
of weight gain when he says that “obesity is the result of a prolonged small 
positive energy surplus with fat storage as the result.”83 For the energy- 
balance equation to be useful as a weight- management strategy, energy 
intake and energy expenditure need to be fairly accurately mea sur able in 
terms of calories, so that the difference between the two can explain any 
consequent weight gain or loss. In their accounts of the dietary causes of 
the obesity epidemic, or of the enormous effort supposedly required to 
work off a fast- food meal, many obesity experts invoke such a claim to 
caloric precision. For example, Martijn Katan and David Ludwig claim 
that “walking an extra mile a day expends, roughly, an additional 60 kcal 
compared with resting— equal to the energy in a small cookie.”84 Simi-
larly, obesity researchers Christina Baker and Kelly Brownell have sug-
gested that “expending the calories of a single meal from a fast- food res-
taurant consisting of a large hamburger, fries and a milkshake would require 
half a marathon.”85 Eating a steak, baked potatoes, and a glass of wine 
would presumably also require a half a marathon to prevent much of this 
meal being stored as fat.

In 2003, obesity expert James Hill and colleagues produced a back- of- 
the- envelope calculation that decreasing food intake or increasing energy 
expenditure by a mere 100 calories per person per day may close the “en-
ergy gap” that has caused the rapid increase in obesity in the United States 
over the past two decades— although they admitted that this idea “re-
mains to be empirically tested.”86 The 2005 Dietary Guidelines for Americans 
similarly suggested that “for most adults a reduction of 50 to 100 calories 
per day may prevent gradual weight gain.”87 The types of foods adding up 
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to the 100 calories responsible for putting on this weight, or that could be 
cut to lose this weight, are also apparently irrelevant. More recent esti-
mates have been that a much higher “energy gap” has been responsible for 
such increases in average weight of the population. For example, Katan and 
Ludwig calculate that for a person to go from normal weight (BMI < 25) to 
obese (BMI > 35) over a period of twenty- fi ve years would require an ex-
tra 680 calories per day, either from increased food intake or decreased 
physical activity.88

Most nutrition experts support the assumption that a calorie is a calorie, 
regardless of the kind of macronutrients, foods, or food combinations they 
are contained in. In this respect, nothing much has changed since the late 
nineteenth century. According to the energy- balance equation, a calorie 
from a high- fat fast- food hamburger is no different from a calorie from a 
carrot, or from a candy bar, in terms of their effects on weight manage-
ment. As Harvard nutrition scientist Fred Stare put it in the early 1980s, 
“Calories are all alike, whether they come from beef or bourbon, from 
sugar or starch, or from cheese and crackers.”89 Similarly, many nutrition 
experts once again consider the macronutrient source of the calories irrel-
evant for the purposes of weight management. In what amounts to a re-
turn to the nutritional orthodoxy of the pre- low- fat era, they assume that a 
fat calorie is equivalent to a protein calorie and a carbohydrate calorie. 
While some experts continue to implicate high- fat foods in weight gain, 
they do so only on the basis that these foods tend to be higher in calories.

The return of the calorie into the contemporary obesity discourse is in 
many respects a return to a very nineteenth- century understanding of 
calories (described in chapter 3) and to the caloric reductionism of that 
earlier era. Despite a century of further scientifi c research and an increas-
ingly sophisticated understanding of food, nutrients, and the body at the 
molecular level, most nutrition experts still represent food as an undif-
ferentiated mass of calories and the body as a “black box,” such that the 
calories- in/calories- out equation is all we need to explain fat accumula-
tion and weight management. Even though the same experts acknowledge 
that there are important differences between foods when it comes to their 
effects on all other aspects of dietary health, in the case of fat storage it is 
as if only the calories count.

Caloric reductionism can be defi ned as the assumption that all foods 
and all bodies can be reduced to, and precisely quantifi ed in terms of, the 
uniform unit of the calorie, that the body uses or “burns” all calories in 
the same way and at the same rate, and that weight gain or loss can be 
predicted in advance on this basis. Caloric reductionism thereby assumes 
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that the type or the quality of the food that delivers these calories is es-
sentially irrelevant when it comes to weight management and fat storage. 
It simplifi es and decontextualizes food quantity and exaggerates the pre-
cision with which it can be used to mea sure the way the body uses or stores 
this food. It also continues to rely on the mechanical concept of food as a 
uniform “fuel” that feeds the mechanical body.

In some respects caloric reductionism goes further than other forms of 
nutritional reductionism, since calories— unlike nutrients— do not actu-
ally exist as material entities. They are just a way of mea sur ing energy that 
is released when a given quantity of food is literally burned. In this sense, 
the calorie can be described as a highly abstract concept— one that abstracts 
certain properties of a food. Yet while there may be a uniform calorie of 
energy released when a food is combusted, we know that different foods 
and food components are not uniformly metabolized by the body in the 
same way. The energy- balance equation— calories in equals calories out— 
may be accurate as a way of mea sur ing food and the body at the abstract 
level of pure energy or heat transfers, but it tells us little about how the 
body metabolizes different food substances.

Nutrition experts often speak of calories as if they have some kind of 
in de pen dent existence. For example, in Why Calories Count, Marion Nestle 
and Malden Nesheim suggest that “calories are invisible and devoid of taste. 
You cannot tell how many are in a food just by looking at it or even tasting 
it.”90 This comment is certainly applicable to nutrients, such as vitamins, 
but it implies that— like nutrients— calories do exist in some substantive 
sense, except that they, too, cannot be seen or tasted. Similarly Nestle and 
Nesheim argue that “if you eat too many calories for the number you ex-
pend, most of them will end up as body fat. Fatty tissue is an ideal place to 
store calories.”91  Here, too, they imply that calories are real entities that 
we eat and that are either expended or stored as fat in the body. While 
these may be considered turns of phrase, they refl ect the way this abstract 
concept of the calorie has assumed a very concrete form— as if they are 
material entities that exert deterministic, uniform, and precisely calcula-
ble effects on body weight.92

To question the calorie hypothesis is not to deny that how much one 
eats, or how much one exercises, has a signifi cant bearing on one’s weight 
gain or weight loss over a long period of time— if you start eating twice as 
much of the same types of foods you are already eating, you will probably 
eventually put on weight. But it is to question whether such weight fl uc-
tuations can simply be reduced to the calories- in/calories- out equation 
and can be precisely predicted and mea sured with this equation.
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The calorie value of a food is a simplifi ed way of mea sur ing the total 
quantity of food. It is calculated on the basis of the values Wilbur Atwater 
determined in the late nineteenth century: a gram of fat yields nine calo-
ries, while carbohydrate and protein yield four calories per gram. Certain 
deductions are made to arrive at the metabolizable energy intake value, 
which is the calories available for the body to metabolize. However, the 
way in which the body metabolizes actual foods is not accurately captured 
by these generalized values.93 Scientists acknowledge that the available 
energy from these macronutrients may vary considerably depending on 
the source of the food. For example, they estimate the available energy from 
protein in animal products such as meat, dairy, and eggs (between 4.25 
and 4.35 calories) is higher than from the protein found in plant foods such 
as cereals and legumes (between 2.9 and 3.7 calories).94 Some food com-
ponents, such as protein, require considerably more energy to be broken 
down into a form usable by the body compared with fat and carbohy-
drates.95 The available energy in high- fi ber foods is also overestimated by 
standard Atwater values.96 Despite claims to caloric precision, studies show 
that the calculated calorie values based on current standards can be off as 
much as 10 percent, yet food regulatory agencies do not consider this 
grounds to modify these standards.97

However, even these qualifi ed calorie conversion values do not ade-
quately account for the various ways nutrients and food components may be 
metabolized by the body, how different combinations and quantities of nu-
trients found in different foods may affect this metabolism, or how differ-
ent individual bodies may metabolize foods differently and in different sit-
uations. For example, the impact of certain foods on bodily hormones that 
produce or regulate the storage and release of fat in cells may vary consider-
ably. A mashed potato may raise your blood sugar or insulin levels much 
more rapidly than a same- size potato baked in its jacket, though these two 
forms of potato may have the same quantity of calories. Sugar, and fructose 
in par tic u lar, has been implicated by some experts as promoting weight gain 
through various metabolic pathways.98 Sugary foods and drinks may there-
fore do more than simply contribute to excess calorie intake.99

The body also seems to be able to self- regulate its weight, such that a 
person’s weight can remain stable over long periods of time despite great 
variations in daily consumption and activity levels. This counters the ex-
tremely simplifi ed and mechanical view of the body implicit in the energy- 
balance equation. Caloric reductionism continues to treat the body as an 
energy- burning machine and acknowledges the benefi ts of physical exercise 
only for its immediate calorie- burning effects. However, some experts have 
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also argued that physical activity may assist in reducing food intake.100 This 
is one of the ways in which energy intake and energy expenditure may be 
interconnected, rather than being two in de pen dent variables.101

The calorie value of a food also does not tell us how satiating a food is 
and how it might meet our nutritional needs in a way that may reduce 
hunger cravings and increase the gap between meals. While the question 
of satiety is in de pen dent of the energy- balance equation, it has practical 
signifi cance in terms of the quantity of food we eat. If calorie values do 
not determine how full we feel after a meal or drink, then selecting lower 
calorie foods is not necessarily the best strategy to weight loss. We also 
need other strategies for selecting foods, which may at times contradict a 
narrow (i.e., reductive) focus on calories and the accompanying “eat less” 
messages. Some highly pro cessed foods may be more easily or quickly con-
sumable, potentially overriding the body’s satiety mechanisms. On the 
other hand, some  whole foods— such as nuts or full- fat milk— may be rela-
tively energy dense yet may have a number of benefi cial nutritional quali-
ties that ultimately promote satiety and limit excessive food consump-
tion.102 Being told to eat more good- quality foods may turn out to be a 
more effective public health message than to eat less calories.

To refer to the calorie hypothesis as a form of reductionism is not to 
deny that it can be useful as a way to mea sure food quantity, and in some 
cases may be a guide to the quality of a food or meal. First, when compar-
ing two identical foods or meals, the calorie difference is a direct mea sure 
of the size of each meal. If, for example, you compare two different- size 
serves of French fries from the same restaurant, or two different- size bot-
tles of soda, the calorie count of each will be proportional to the size or 
quantity of food or drink. When comparing two foods or meals of the same 
general type but made with different ingredients, a high calorie count may 
also be an indicator of a poor- quality food. With pro cessed and fast- food 
meals, for example, a high calorie count may reveal the existence of so- 
called hidden calories, that is, ingredients hidden in the food and so not 
immediately apparent to the consumer. These hidden ingredients may 
take the form of “hidden fats” (e.g., refi ned vegetable oils), “hidden carbs” 
(e.g., fl our, chemically modifi ed starches, or sugar), or “hidden protein” 
(e.g., soy isolates). In these ways, the caloric value of a food can act as a nu-
trient marker of both the quantity and the quality of a food.

At the same time, however, the calorie count can blur the distinction 
between foods in terms of their quality and the levels of pro cessing they 
have undergone. A low- calorie or reduced- calorie food is not necessarily 
a healthy or healthier option. As with the nutritional engineering of fat- 
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reduced products, calorie- reduced foods have been developed through the 
application of a number of food pro cessing techniques and additives. This 
includes the replacement of fat and carbohydrates with noncaloric synthe-
sized ingredients, such as artifi cial fats and artifi cial sugars. By manipu-
lating the chemical structure of ingredients, food manufacturers can in-
crease the air and water content of foods while also changing the texture, 
thereby increasing the creaminess of a product in order to offset the re-
duction in fat content. Food scientists are also engineering ingredients 
that may inhibit the absorption or utilization of fats and carbohydrates in 
the body.103 These are some of the ways the food industry is able to at least 
partially respond to caloricentric dietary guidelines and consumer de-
mands. The use of noncaloric and artifi cial sweeteners has also been en-
dorsed by the American Heart Association and the American Diabetes 
Association as a means of reducing sugar and calorie intake.104

Over the past de cade, the assumption that “a calorie is a calorie” has 
been challenged by some nutrition experts. Much of the scholarly and pub-
lic debate on this theme has focused on whether fat calories, carb calories, 
and protein calories are metabolized or turned to fat in the way or at the 
same rate. However, this macronutrient qualifi cation of calories can be 
understood as just a more nuanced form of caloric reductionism, in that it 
assumes that all carb calories or all fat calories are uniform and have simi-
lar effects on the body, regardless of the types of foods in which they are 
contained.

A number of weight- loss studies over the past de cade have compared 
“isocaloric” diets (those with the same number of calories) with different 
macronutrient ratios. Some report that all such diets produce a statisti-
cally similar amount of weight loss in studies lasting more than one year, 
thereby affi rming the energy- balance equation. For example, a study by 
Frank Sacks and colleagues published in the New En gland Journal of Medicine 
in 2009 compared isocaloric diets with different ratios of fat, protein, and 
carbs. They concluded that “reduced- calorie diets result in clinically mean-
ingful weight loss regardless of which macronutrients they emphasize.”105 
A number of studies, however, have countered this assumption by report-
ing slightly better weight- loss benefi ts from low- carb diets, but these 
studies have usually been carried out on diets that are not calorie restricted, 
that is, the participants  were eating to appetite.106 Thus, any benefi ts of 
these par tic u lar diets may be due to the way they promote satiety and re-
duce overall food intake, rather than their direct impact on fat storage. 
Nevertheless, with most weight- loss studies, the differences in weight lost 
among the various diets tend to even out after a year.107 One survey of the 
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trends in macronutrient intake between 1971 and 2006 has also claimed 
that those people who consumed higher protein diets tended to have a 
lower calorie intake.108

Proponents of low- carb diets have been the most vocal critics of the 
energy- balance hypothesis and the assumption that a calorie is a calorie. In 
his 1961 diet book Calories Don’t Count, Herman Taller argued that the body 
burns fat calories more readily than carb calories, and he thus advocated a 
carb- restricted diet.109 In Dr. Atkins’ Diet Revolution, Atkins urged dieters to 
“cut carbohydrates not calories.”110 As his book title suggests, low- carb pro-
ponent Gary Taubes’s Good Calories, Bad Calories also challenges the idea that 
all calories are alike, and he instead distinguishes the so- called quality of 
calories, by which he means their macronutrient source. Taubes argues that 
“obesity is caused by the quality of the calories, not the quantity, and spe-
cifi cally by the effect of refi ned and easily digestible carbohydrates on the 
hormonal regulation of fat storage and metabolism.”111 Like most other 
critics of the energy- balance equation, Taubes seems to accept the idea that 
calories can be counted— that is, he does not seem to question that there 
are such things as carb calories, fat calories, and protein calories. Never-
theless, he rejects the idea that these uniform carb calories and uniform fat 
calories have the same metabolic effects in the body. For Taubes, only car-
bohydrates signifi cantly increase blood sugar and insulin levels and there-
fore promote fat storage and weight gain. In effect, Taubes argues that 
while carb calories do count, fat calories do not. But he also takes the next— 
and quite implausible— step and argues that not just the total number of 
calories but even the quantity of food consumed is more or less irrelevant 
to the question of weight gain or loss. In his more recent book Why We Get 
Fat, Taubes tells us that he is “going to argue that this calories- in/calories- 
out paradigm of adiposity is nonsensical: that we don’t get fat because we 
eat too much and move too little, and that we  can’t solve the problem or 
prevent it by consciously doing the opposite.”112

The critique of the “calorie is a calorie” assumption has been slowly 
gaining a wider following beyond the low- carb community. In 2010, 
Weight Watchers redesigned its weight- loss program in recognition that a 
calorie may not be a calorie any more. Under its old points system, foods 
 were given a point value primarily based on their calorie content, with 
some adjustments also made for the food’s fat and fi ber content. It was 
therefore a simplifi ed means of calorie counting. But Weight Watchers’ 
new ProPoints plan is based on a more complex formula of protein, carbs, 
fi ber, and fat and seems to penalize refi ned carbohydrate foods more than 
under the old system.113 Eating foods that the “body works harder to con-
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vert to energy,” such as ones higher in fi ber, is encouraged under the new 
points system. As the chief scientifi c offi cer for Weight Watchers Inter-
national, Karen Miller- Kovach, revealed when launching their new pro-
gram: “Fifteen years ago we said a calorie is a calorie is a calorie. If you ate 
100 calories of butter or 100 calories of chicken, it was all the same. Now, 
we know that is not the case, in terms of how hard the body has to work to 
make that energy available. And even more important is that where that 
energy comes from affects feelings of hunger and fullness.”114

The new Weight Watchers points plan is still based on the idea that 
the only way to lose weight is to create an energy defi cit, but the type of 
calories also seems to count: “The bottom line is that an energy defi cit is 
still at the heart of weight loss. The issue is that calorie- counting has be-
come unhelpful. When we have a 100- calorie apple in one hand and a 
100- calorie pack of cookies in the other, and we view them as being ‘the 
same’ because the calories are the same, it says everything that needs to be 
said about the limitations of just using calories in guiding food choices.”115

The Low- Carb Challenge: 

From Fat R eductionism to Carb R eductionism

It is only because of grains and starches that fatty congestion can occur . . .  and it can be deduced, 
as an exact consequence, that a more or less rigid abstinence from everything that is starchy 

or fl oury will lead to the lessening of weight.
—jean brillat- savarin, the physiology of taste, 1859

In Good Calories, Bad Calories Taubes argues that carbohydrate restriction 
was the default approach to preventing and treating obesity, as well as for 
diabetes management, for much of the nineteenth and early twentieth 
centuries. Many physicians and members of the lay public recognized the 
importance of restricting consumption of starchy, fl oury, and sugary foods, 
such as bread and potatoes. This knowledge was based primarily on the 
direct experience of restricting these foods, rather than on a nutrient- level 
or biochemical understanding of their role in the body. Taubes also docu-
ments the scientifi c evidence accumulated throughout the twentieth cen-
tury for what he calls the “carbohydrate hypothesis” and the counterevi-
dence for the fat hypothesis.

Taubes characterizes the shift in the 1960s and 1970s from the idea of 
restricting carb- rich foods to promoting such foods for weight loss as “one 
of the more remarkable conceptual shifts in the history of public health.”116 
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However, he does not also acknowledge the nutricentric shift that paral-
leled the rise of the low- fat campaign and the new tendency of experts to 
describe these various dietary regimes in terms of their macronutrient 
composition. Prior to the 1960s, experts and pop u lar commentators 
framed the so- called low- carb diet primarily in terms of types of foods to 
be avoided, such as bread, pasta, potatoes, and sweets, rather than in terms 
of their carbohydrate content. The expression “low- carb” became widely 
used only after Atkins’s fi rst diet book appeared in the early 1970s.

The 1972 book Dr. Atkins’ Diet Revolution (and its sequels such as Dr. At-
kins’ New Diet Revolution and Atkins for Life) sparked the popularity of low- 
carb diets.117 Atkins promoted the idea that “carbohydrates— not fat— are 
the principal elements in food that fatten fat people” and that overweight 
people needed to “cut carbohydrates, not calories.”118 Atkins also claimed 
that “many of today’s diseases have one predisposing factor in common: 
carbohydrate intolerance,” and he blamed “carbohydrate poisoning” for 
most of the killer diseases of the twentieth century. He particularly in-
dicted those high- carb diets that are predominantly composed of so- 
called refi ned carbohydrates.119

Atkins’s weight- loss solution advised people to adopt a very low- carb/
high- fat diet that included ample quantities of meat, dairy, and eggs— the 
very foods that had come to be stigmatized within mainstream nutrition 
circles. Atkins promised that on this diet “you will never feel a hunger 
pang.”120 The Atkins diet is extremely low in carbs in its initial phases, 
before adding modest amounts of some carb- based foods in the later 
stages. The original Atkins diet was also very low in vegetables and fruit, 
though Atkins promoted the consumption of more vegetables in later ver-
sions of his diet books. In the 2002 book Dr. Atkins’ New Diet Revolution, 
Atkins acknowledged that “not all carbohydrate found in food is created 
equal,” adopting the glycemic index as a tool to help people to choose “car-
bohydrate foods” that could safely be eaten.121 In this respect, at least, his 
approach began to converge with the mainstream expert advice to limit 
the consumption of refi ned grains and sugar.

Pop u lar interest in the low- carb diet  rose again in the late 1990s as the 
low- fat campaign started to wane, and it has remained pop u lar through-
out the past de cade.122 Other low- carb/high- fat/high- protein diet books 
released since the 1990s include Arthur Agatston’s South Beach Diet, Barry 
Sears’s The Zone, and Leighton Steward’s Sugar Busters.123 Since the early 
1970s, low- carb diets have been stigmatized by mainstream nutrition ex-
perts and dismissed as fad diets that pose long- term health dangers, par-
ticularly due to their high proportion of fat, saturated fat, cholesterol, and 
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red meat. In 1974, the American Medical Association referred to the At-
kins diet as a “bizarre regimen” that is “without scientifi c merit.”124

While into the early 2000s mainstream nutrition experts continued to 
ridicule low- carb diets, in recent years their hostility and intolerance has 
softened signifi cantly, particularly because they now take more seriously 
the detrimental effects of a diet high in refi ned grains and sugar.125 A num-
ber of studies have been published that demonstrate that low- carb diets 
can be effective for weight loss, at least in the short term.126 Walter Willett, 
for example, has also bluntly acknowledged that it is the high- carb foods in 
the American diet, rather than the fat, that have caused the greatest prob-
lems: “Fat is not the problem,” he noted in a recent interview. “If Ameri-
cans could eliminate sugary beverages, potatoes, white bread, pasta, white 
rice and sugary snacks, we would wipe out almost all the problems we have 
with weight and diabetes and other metabolic diseases.”127

Although most nutrition experts advise people to eat fewer refi ned 
grain and sugar products, many reject the strategy of reducing the overall 
quantity or percentage of carbs consumed or of increasing fat or animal 
food intake. The 2010 Dietary Guidelines for Americans, for instance, empha-
sizes more than ever before the need for people to limit their intake of 
refi ned grains and sugars, though it studiously avoids referring to these 
foods as “carbohydrate” foods or “refi ned carbohydrates,” and it does not 
endorse the strategy of reducing carbohydrate intake.128

The scientifi c justifi cation for low- carb diets focuses on the role of car-
bohydrates in raising both blood sugar and insulin levels. Taubes summa-
rizes the relationship among carbs, glucose, insulin, and fat storage as 
follows: “Since glucose is the primary stimulator of insulin secretion, the 
more carbohydrates consumed— or the more refi ned the carbohydrates— 
the greater the insulin secretion, and thus the greater the accumulation of 
fat.”129 For weight loss, some low- carb proponents, such as Taubes, believe 
not only that it is more important for people to restrict their intake of 
carbs than their intake of calories but also that to some extent it can make 
the restriction of calorie intake unnecessary. In their view, this is partly 
because a low- carb diet is more satiating than a higher- carb diet, thereby 
restricting overconsumption of calories, and also because they assume 
that it is primarily carbs that promote fat storage within the body. Only in 
the past de cade have low- carb diets been the subject of controlled weight- 
loss studies. Some, though not all, of these studies have concluded that 
low- carb diets are at least as effective as other dietary approaches at re-
ducing people’s weight, improving their lipid profi les with respect to heart 
disease risk, and controlling their blood glucose levels.130 Other studies, 
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however, report that all isocaloric (i.e., calorie equivalent) diets produce a 
comparable amount of weight loss.131

The fl uctuations in insulin levels promoted by either high- carb foods 
or foods high in refi ned grains and sugar may contribute to the develop-
ment of insulin resistance— and therefore to type 2 diabetes— though the 
precise causes of insulin re sis tance and diabetes are still unknown. For 
the management of diabetes, low- carb proponents therefore recommend 
severe carb restriction, which is in line with, but goes further than, the 
mainstream recommendation that diabetics moderate their total carbohy-
drate intake.132 High insulin and sugar levels may also increase triglyceride 
levels and reduce HDL cholesterol levels, which many experts believe 
increases the risk of heart disease.133

In a number of respects, the low- carb ideology produces a mirror 
image of the low- fat/high- carb dietary recommendations, by framing the 
diet exclusively in terms of its macronutrient profi le and by stigmatizing 
carbs. Low- carb approaches— by simplifying and decontextualizing the 
types, sources, and effects of carbohydrates— promote a form of carbohy-
drate reductionism. Their stigmatization of all “high- carb” foods, or 
even of just “refi ned- carb” foods, blurs the important nutritional differ-
ences among foods and takes these foods out of the contexts in which 
they are consumed. By focusing almost exclusively on blood sugar levels 
and on insulin to explain the biochemical pathways through which carbs 
infl ict their damage, they also adopt a kind of glycemic reductionism and 
insulin reductionism. Their descriptions of how isolated carbohydrates 
stimulate blood sugar, insulin, and fat storage at the cellular level may be 
accurate. However, as their argument moves from the microlevel to the 
macrolevel of food and the body, they interpret this cellular and molecu-
lar level of knowledge in a way that stigmatizes all carbohydrates in all 
foods, thereby exaggerating the role of these foods within the context of 
the total diet.

Taubes’s approach represents an extreme version of this carb reduc-
tionism. He argues that when a person eats carbohydrates, the rise in in-
sulin levels causes the glucose and fatty acids in the blood to be stored as 
fat, rather than to be made available and utilized for other metabolic pro-
cesses. For Taubes, this reduction in available energy makes the high- carb 
eater lethargic and less able to get off the couch and get some exercise.134 
In other words, the carbs not only determine fat storage via their action 
on hormones but also to a signifi cant degree control human behavior. 
Taubes’s explanation of the relationship among nutrients, fat storage, and 
exercise is an indication of how much further he is prepared to travel 
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down the road of nutritional and biochemical reductionism. Within his 
fat cell– centered view of the world, carbs determine everything.

Despite the rhetoric of some low- carb proponents, the average Ameri-
can diet of the last thirty years can hardly be described as “high- carb.” Gen-
erally speaking, it is high in refi ned grains, refi ned fl our, sugar, and highly 
pro cessed potatoes, but it is also high in red and white meats, milk, cheese, 
and vegetable oils. Often these foods and ingredients are pro cessed to 
varying degrees and are consumed in various combinations. While any ad-
ditional carb- rich foods consumed since the early 1980s may be accentuat-
ing the overall rises and fl uctuations in Americans’ blood glucose and in-
sulin levels, these carbs— largely in the form of highly pro cessed foods— have 
been added to a diet already rich in fat, carbs, and protein (a good propor-
tion of which came from animal products). This is particularly true of 
poorer people in the United States, and around the world, whose diets are 
high in refi ned, carb- rich foods, usually because they are the more highly 
pro cessed and cheapest foods in the supermarket.135

Low- carb proponents of the “carbs made us fat” theory would have us 
believe that the main cause of obesity and diabetes is the bun rather than 
the hamburger patty, the pizza crust rather than the cheese and pepperoni 
toppings, the potatoes rather than the old oil in which they are deep- fried, 
the white sourdough bread holding together the bacon and egg sandwich, 
or the plain white rice on the side of the plate next to the steak— rather 
than the entire combination, and the overall quantity and quality of foods 
and nutrients being consumed. Within the low- carb paradigm, the poor- 
quality, quickly consumable, easily digestible, fat- concentrated hamburger 
patties between the bun, the pro cessed-reconstituted chicken nuggets, 
and the large quantities of vegetable oil used to pro cess and fry these 
foods, apparently have little to do with any of the weight or health prob-
lems of those who consume them.

The low- carb discourse also suggests that the anti- saturated fat and 
anti- meat rhetoric of the Dietary Guidelines and Food Guide Pyramid has trans-
formed America into a vegetarian nation. Yet there has not been a signifi -
cant decline in meat or dairy consumption since the early 1980s. Nor do 
low- carb proponents seem to admit that many vegetarians, vegans, and 
people who eat little meat— and who typically consume very high- carb 
diets— also manage to remain slim and to maintain good health relative 
to the wider population. To question low- carb proponents’ depiction of 
all high- carb foods and diets as unhealthy and fattening is not to deny 
that low- carb dietary plans can be a very healthful way to eat, for low- carb 
diet plans— like most other weight- loss diets— generally promote good 
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quality  whole foods; they just happen to be largely animal- based, high- fat 
 whole foods.136

Low- GI Diets and Glycemic R eductionism

Since the early 2000s, mainstream nutrition experts, instead of blaming 
all carbs for weight gain and a host of chronic diseases, have reemphasized 
the distinction between good and bad carbs and the overconsumption of 
bad carbs. One common way to defi ne good and bad carbs is in terms of 
the level of pro cessing or refi nement of the food. In these terms, refi ned 
grains and sugars— the so- called refi ned carbs— are designated as the bad 
carbs, while  whole grains, as well as fruits, starchy vegetables, and le-
gumes, are categorized as  whole carbs and good carbs. Running alongside 
this distinction between  whole and refi ned carbs— but to some extent 
undermining it— is the concept of the glycemic index (GI). The GI has 
become another widely accepted scientifi c way to distinguish between 
good and bad carbs, but one defi ned in terms of the physiological impacts 
of carb- rich foods on the body, rather than in terms of the level of pro-
cessing or chemical composition of the food itself.

The GI was fi rst introduced by David Jenkins and his colleagues in 
1982 as a tool to assist diabetics in choosing carbohydrate- rich foods that 
produce modest rises in blood sugar levels.137 Jenkins and colleagues found 
that when they actually mea sured blood glucose levels following the con-
sumption of various foods, the form of the food, the nature of the carbo-
hydrate, and the quantity of fi ber  were not accurate predictors of their 
impact on glycemic response. Great differences between foods  were ob-
served even within the same food groups. They therefore developed the 
GI as a more precise mea sure of the rate at which single foods raise blood 
glucose in the two- hour period following its consumption. Based on a 
value of 100 given to a reference food (usually white bread), individual 
foods are given a comparative value for their relative impact on blood glu-
cose levels, with low- GI foods scoring 0– 55, medium- GI foods at 56– 69, 
and high- GI foods at 70 and above.

A high- GI food is defi ned as one that produces a sharp rise in blood 
glucose concentrations, which in turn may lead to an increase in insulin 
released by the pancreas to bring down the blood glucose levels. High in-
sulin levels may in turn promote fat storage and prevent the release of fat 
from cells to be burned as “fuel.” At the same time, a sharp drop in blood 
sugar levels can stimulate hunger cravings.138 Nutrition experts intended 
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the GI to be used as a nutritional tool to directly target and manipulate 
glycemic levels in the body and to thereby indirectly target insulin re-
sponse. In these respects, the science of the GI is similar to that of low- 
carb diets, and many low- carb proponents and dietary plans incorporate 
the GI concept to support their arguments. However, many GI propo-
nents tend to promote high- carb diets that are based on low- GI foods, 
rather than recommend cutting out high- carb foods per se. The GI is 
thereby presented as a means of fi ne- tuning food selections within the 
category of carb- rich foods, and as a way to optimize dietary choices for 
glycemic control.

The GI concept is compatible with many other nutritional hypotheses 
and approaches and has been incorporated in a number of weight- loss, 
diabetes, and heart- health management plans. Many promoters of the 
dominant good- and- bad fats and good- and- bad carbs approaches accept 
the GI premise. Dean Ornish, for example, adopts this concept in his re-
constructed low- fat dietary plan The Spectrum.139 The GI concept is also 
compatible with low- carb diet plans and was taken up in the later Atkins 
diet books. There are also stand- alone low- GI and low- glycemic- load diet 
plans, such as Jennie Brand Miller’s pop u lar New Glucose Revolution 
series. The GI logo features on food labels and enjoys a signifi cant follow-
ing, although it is more widely used and accepted by experts and the lay 
public in countries such as the United Kingdom, Canada, and Australia 
than in the United States. In the United Kingdom, leading supermarket 
chain Tesco has adopted a GI labeling scheme for its products.140 The 
American Diabetes Association, on the other hand, offers only qualifi ed 
support for the GI concept as a means of “fi ne- tuning blood glucose man-
agement” and instead recommends monitoring and limiting excess carbo-
hydrate intake through “carb- counting,” which it considers “a better pre-
dictor of blood glucose response than the GI.”141

One of the limitations of the GI score of a food is that it is calculated 
by mea sur ing the effect on blood sugar from an amount of food that con-
tains fi fty grams of available carbohydrate, yet this amount can be much 
more or less than a typical serving size for that food. While the GI score 
of a carrot is high (71), the actual glycemic impact of eating one carrot is 
very low because a single carrot contains a relatively small quantity of car-
bohydrate.142 For this reason, in the 1990s researchers at the Harvard 
School of Public Health developed the concept of the glycemic load (GL), 
calculated by multiplying the GI of a food by the quantity of available 
carbohydrates.143 The designers of the GL intended it to refl ect more ac-
curately the glycemic impact of a typical serving size of a food. The GL is 
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more closely related to the quantity of carbohydrates in a food; therefore, 
a high- carb food also tends to be a high- GL food. There is some debate 
among GI/GL advocates over which tool is preferable for consumers to 
use to guide their food choices. For example, Australian nutrition scien-
tist Jennie Brand- Miller, one of the world’s foremost GI experts, favors 
the GI concept and argues that the GL concept inappropriately promotes 
total carb restriction: “The problem with the GL is that it does not distin-
guish between foods that are low carb (and thus higher in fat and/or pro-
tein) or slow carb (that is, low GI carbs). Some people whose diets have 
an overall lower GL are consuming more fat or protein and fewer carbo-
hydrates of any kind, including healthy, low GI carbs.”144 Proponents of 
the GI concept list many benefi ts that they claim have been demon-
strated in epidemiological and clinical trials, including improved insulin 
re sis tance and blood cholesterol profi les, reduced infl ammation, and a 
lower risk of developing diabetes, obesity, cardiovascular disease, and can-
cer.145 Other studies, however, have failed to support all of these claims, and 
many experts remain skeptical that a low GI diet has such wide- ranging 
benefi ts.146

The GI concept is yet another single- nutrient concept that some nutri-
tion experts use to tell a story about what is wrong with the contemporary 
American or “Western” diet. Harvard Medical School pediatrics special-
ist David Ludwig, for example, characterizes in the following fashion the 
developments in the American diet and obesity since the 1970s:

Many high- glycemic carbohydrates became staples of the American 
diet over the past four de cades because we thought they  were healthy. 
Bread, rice, and potatoes enjoyed star billing at the base of the Food 
Guide Pyramid as foods that should make up the bulk of our diet. . . .  
Food manufacturers eagerly met the increased demand for carbohy-
drates with cheap, high- glycemic products such as chips, crackers, 
cookies, and other refi ned starches and sweets labeled “reduced fat” or 
“fat- free.” We guiltlessly ate them and served them to our children 
because they tasted good and seemed  wholesome. But most  were the 
nutritional equivalent of table sugar.147

Ludwig’s claim that “high- glycemic products” are the nutritional equiva-
lents of sugar is consistent with the low- carb discourse. He suggests we 
ignore what our taste buds are telling us and instead accept that, in terms 
of its effects on the body, a bagel is ultimately no different from table 
sugar: “Once a refi ned starchy food is swallowed and moves down the di-
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gestive tract, it melts into sugar. A bagel and a bowl of sugar may taste dif-
ferent in the mouth, but below the neck, they are virtually the same.”148

This GI discourse embodies and perpetuates a number of characteris-
tics of the quantitative, good- and- bad, and functional forms of nutrition-
ism. The GI extends the logic of nutri- quantifi cation and is presented as a 
scientifi cally precise and quantifi ed mea sure of the extent to which carbo-
hydrates are converted into blood glucose in the body and, by extension, 
how it affects a range of other bodily pro cesses and health outcomes. The 
GI encapsulates the spirit of good- and- bad nutritionism by providing a 
new means to differentiate between “good” and “bad” carbs. Low- GI foods 
are described not only as “good carbs” but also as “smart carbs” and “slow 
carbs” because they release glucose into the body more slowly. In line with 
the logic of functional nutritionism, the GI also opens up internal bodily 
pro cesses to the nutritional gaze of the lay public, inviting them to visual-
ize the way in which a food releases glucose slowly or rapidly into their 
bloodstream. The GI thereby takes attention away from the physical char-
acteristics of the food per se and instead focuses on the body and its inter-
nal pro cesses.

The expression “low- GI foods are absorbed more slowly than high- GI 
foods” has become an everyday nutritional expression— an everyday nu-
tritionism. It seems to offer members of the lay public a simple explana-
tion for how digestion and satiety work in the body, one that is easy to 
understand and can be readily repeated by them. It thereby allows people 
to take own ership of the GI concept, a concept that has intuitive appeal in 
much the same way that “eating fat makes you fat” made sense to many 
people in the low- fat era. The GI seems to add scientifi c validation and 
precision to the pop u lar knowledge that highly refi ned and sugary foods 
are unhealthy and give you “sugar spikes.”

To question the usefulness of the GI concept is not to deny the impor-
tance of people, especially diabetics, managing or avoiding spikes in their 
blood glucose or insulin levels, or of avoiding the overconsumption of 
carb- rich foods or food combinations that may cause blood sugar and in-
sulin fl uctuations. Rather, it is to question whether the GI concept can 
accurately capture this functional effect of food on blood glucose and in-
sulin levels, and the defi nitive attribution of a wide range of health effects 
to these blood sugar fl uctuations. Importantly, the GI concept also seems 
to undermine other useful ways of distinguishing the quality of different 
types of foods.

Many nutrition experts present the GI as an alternative mea sure of 
“carbohydrate quality.” Nutrition scientists usually classify carbohydrates 
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in terms of their chemical composition, with the three main classes being 
sugars, oligosaccharides, and polysaccharides.149 The now largely aban-
doned distinction between “complex carbohydrates” (starches) and “sim-
ple carbohydrates” (sugars) that came into use in the 1970s was based on 
such a chemical classifi cation. By contrast, the distinction between “whole 
carbohydrates” ( whole grains and vegetables) and “refi ned carbohydrates” 
(refi ned grain and sugar) is based on the types of pro cessing the food has 
undergone. While I have been critical of the term “refi ned carbs,” in part 
for the way it obscures important differences between types of high- carb 
foods (see chapter 2), the distinction between  whole carbs and refi ned 
carbs at least gestures toward the quality of foods based on levels of pro-
cessing. However, the GI concept refers to neither the chemical composi-
tion nor the levels of pro cessing of carbohydrate- containing foods, only to 
the physiological effects of eating them.150

One might expect the GI values of foods to correlate with the degree 
of pro cessing of a food. But this is not always the case, since mea sured 
GI values can vary widely within and between food groups, cutting 
across and undermining any clear distinctions among foods based on 
levels of pro cessing, freshness, or other markers of food quality.151 The 
GI cuts across and undermines the distinction between “whole- carb” 
foods (e.g.,  whole grains, vegetables) and “refi ned- carb” foods (contain-
ing refi ned grain and refi ned sugar). For example, many long- grain 
white rice varieties have an average GI of about 60, while brown rice 
varieties can average between 50 and 87. Similarly, some  whole wheat 
breads (74) score about the same as white breads (75). These GI scores 
suggest that there is little benefi t to blood sugar levels from eating  whole 
grains. At the same time, the GI scores also suggest there is considerable 
variation between different varieties of white rice: basmati rice (57) reg-
isters close to a medium GI, while jasmine rice (between 89 and 109) is 
clearly a high- GI food.152 Some highly pro cessed con ve nience foods, in-
cluding those high in added sugars and fats, may also have lower GI 
scores than raw fruits and vegetables. Coke has a moderate GI score of 
58, a Snickers candy bar and sugar- coated Kellogg’s Frosted Flakes both 
score a low 55, apple muffi ns with sugar register 44, while porridge from 
rolled oats scores an average of 58.153 One of the reasons why some pro-
cessed foods and beverages fare so well is that the fats added to them can 
improve their GI scores.154 Fat has been shown to delay gastric empty-
ing, slowing down the digestion and absorption of carbs in the body. 
This may explain why potato chips fried in fat (54) have a lower GI than 
a baked potato (85).
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A particularly worrying aspect of the GI concept is how generously it 
treats sucrose, or white table sugar, which receives only a moderate GI 
score of 65, less than the scores for some fruits and vegetables. This is be-
cause half of the sucrose molecule is made up of glucose (100) and the 
other half is fructose (19). Consuming fructose not only raises blood sugar 
levels but also has been shown to have other potentially detrimental ef-
fects that the GI does not mea sure, such as its effects on the liver.155 Jen-
nie Brand- Miller downplays health concerns over sugars, other than wor-
rying about their contribution to an excess consumption of calories: “There 
really isn’t a big difference between sugars and starches, either in nutri-
tional terms or in terms of the glycemic index.”156 This is worrying advice 
given the large quantities of added sugars (sucrose and fructose) in many 
pro cessed foods. Brand- Miller has also lent her promotional support to a 
new low- GI variety of refi ned sugar, commercialized in 2009 by the Aus-
tralian sugar company CSR, called LoGiCane. This sugar has a GI score 
of 50, rather than the usual 65, and the company claims that this has been 
achieved by adding back to the sugar minute quantities of some of the mo-
lasses removed from it during the conventional sugar refi ning pro cess.157 
To suggest that such minor modifi cations in sugar composition would 
make any meaningful difference to health outcomes— especially for those 
people already consuming very high levels of sugar— seems fanciful.

The GI values of foods do often correlate with food quality and degrees 
of food pro cessing. The GI concept draws much of its legitimacy from 
this correlation, by appearing to add scientifi c precision to the general ad-
vice to eat minimally pro cessed foods. But the benefi ts attributed to low-
 GI foods and diets could be an effect of this correlation, rather than a 
function of the GI score per se. That is, it may simply be that minimally 
pro cessed foods in general deliver the range of benefi ts attributed to low-
 GI foods. In dietary studies that test for the benefi ts of a low- GI diet, the 
foods used are invariably minimally pro cessed low- GI foods, rather than 
highly pro cessed low- GI foods.158

Another limitation of the GI concept is that GI values are calculated for 
individual foods rather than mixed meals. By awarding scores to single 
foods or food products, the GI score simplifi es the complex realities of how 
food combinations may affect glycemic impact.159 Some studies have sug-
gested that you cannot deduce the glycemic response of mixed meals sim-
ply by adding up the GI values of the individual foods in a meal. This may 
be because, as noted earlier, the quantity of fats and protein present may 
affect the rate at which carbs in a meal are digested and absorbed.160 When 
foods high in fat or protein are eaten with high- carb foods, the glycemic 
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response is generally lower than eating the high- carb food alone. This sug-
gests that common food combinations— such as beans and rice, or meat 
and potatoes— may nullify the sugar spikes expected from eating high- GI 
foods on their own. If spreading some butter on white bread reduces the 
glycemic response of a food, is this not a benefi cial outcome? Attempting 
to use the GI as a dietary tool to quantify the countless variations of food 
combinations and mixed meals is rather impractical. Studies have also dem-
onstrated that glycemic responses may also vary greatly among individuals, 
and even for the same individual at different times of the day.161

The argument of some GI advocates that, within the context of broad 
dietary patterns, the choice of par tic u lar foods within a food category 
based on their GI scores— such as the choice of one type of fruit, one type 
of rice, or even one type of sugar over another— would make a meaningful 
difference to one’s blood glucose levels over the course of a day, as well as 
a meaningful difference to one’s long- term health outcomes, is at best 
another case of nutritional exaggeration. When a lot of current dietary 
advice encourages people to eat more  whole foods, and fewer highly pro-
cessed foods, the GI concept places a question mark over some  whole foods 
while at the same time dangerously blurring the distinction between min-
imally and highly pro cessed foods.

Since the 1970s, different groups of nutrition experts and diet- book au-
thors have promoted one of the macronutrients or nutritional concepts I 
have discussed so far, either as an explanation for the “obesity epidemic” or 
as the key to weight loss and healthy eating. Some experts have also com-
bined two or more of these nutritional concepts. For example, the best- 
selling weight- loss diet book of all time in Australia, the CSIRO Total Well-
being Diet— released in 2005 by the country’s leading and publicly funded 
scientifi c research organization— calls itself a high- protein, moderate- carb, 
low- fat diet, as well as touting the benefi ts of low- GI foods.162

While each of these dietary plans is primarily framed in terms of their 
macronutrient profi les (i.e., fat, carbs, and protein, as well as calories), the 
actual foods promoted are almost exclusively  whole foods, with very few 
refi ned, highly pro cessed, and reconstituted foods featured in their rec-
ommended foods and meal plans. This may be the unspoken secret of the 
success of all these diets at achieving weight loss, at least in the short term. 
In this respect, the low- fat, low- carb, low-calorie, and low- GI dietary 
plans have much more in common than the very loud and public debates 
regarding these diets would suggest.



Which is healthier, butter or margarine? Beginning in the 1960s, many 
nutrition experts leaned heavily toward margarine. They did so entirely 
on the basis of their relative ratios of polyunsaturated and saturated fats, 
while ignoring the presence of highly pro cessed ingredients used to man-
ufacture margarine, including the artifi cial trans- fats produced by the par-
tial hydrogenation pro cess used to harden vegetable oils. However, a po-
tential crisis for the reputation of margarine emerged in the early 1990s 
when new scientifi c studies published by two Dutch nutrition scientists 
highlighted the harmful effects of these trans- fats. These scientists found 
that trans- fats had an even more detrimental effect on blood cholesterol 
levels than saturated fats and therefore— within the logic of the dominant 
diet- heart hypothesis— would pose a greater risk of heart disease.

The take- home message of this trans- fats fi asco could have been that we 
should place our trust in cows rather than chemists after all, and that 
we should question the reductive evaluation of these foods on the basis 
of their so- called good and bad fat content.1 However, nutrition experts 
have responded to this new scientifi c evidence by recategorizing trans- fats 
as a bad fat, while the chemists and margarine manufacturers have sought 
new chemical pro cessing techniques to produce a “virtually trans- fat-free” 
margarine. In doing so, the experts have maintained our focus on the nu-
trient composition of margarine, rather than opening up to scrutiny the 
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As for butter versus margarine, I trust cows more than chemists.
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types of pro cessing techniques and additives now being used in its 
production.

This chapter analyzes the history of margarine and its rivalry with but-
ter, and the continual reengineering of margarine across the three eras of 
nutritionism in response to changing nutritional fears and fetishes. I trace 
the transformation of the public profi le and nutritional facade of margarine 
from a cheap imitation of butter in the era of quantifying nutritionism, to a 
“hyperreal” spread boasting a superior fatty acid profi le in the good- and- 
bad era, and then to a cholesterol- lowering and omega- 3- enriched func-
tional food in the functional era. I also examine the research and the debate 
over trans- fats since the 1960s, and how the discourse of good and bad fats 
continues to obscure the underlying ingredients and pro cessing quality of 
margarine and other spreads.

Margarine as Cheap Imitation: 

Chemically R econstituted Fats and Oils

French chemist Hippolyte Mège- Mouriès invented margarine in 1869. 
Mège- Mouriès had accepted an assignment from the French government 
to develop a cheap substitute for butter and an alternative source of fat, in 
response to butter shortages prevailing in France at the time.2 His proto- 
margarine was produced using beef tallow— a plentiful by- product of 
meat production— mixed with skim milk. This food product was mark-
edly different from contemporary margarines in terms of its ingredients, 
manufacturing techniques, and nutrient profi le. Mège- Mouriès called it 
margarine, since margaric acid (a type of saturated fat) was one of the key 
fatty acid constituents. It later became known as oleo margarine after the 
Latin word for beef.3 By the mid- 1870s this beef tallow margarine was be-
ing sold in Eu rope, the United States, New Zealand, and Australia.

The next advance came in 1902 when German scientist Wilhelm Nor-
mann developed the hydrogenation pro cess for solidifying liquid vegeta-
ble oils, a pro cess that manufacturers began to use around 1910.4 In the 
following de cades, margarine manufacturers mixed into their products a 
combination of hydrogenated (i.e., hardened) vegetable oils, liquid vege-
table oils, and animal fats. The use of animal fats was not phased out by 
the U.S. margarine industry until 1950.5

In the fi rst half of the twentieth century, margarine was considered by 
the public— and by the dairy industry— as a cheap imitation of butter. 
Margarine manufacturers such as Unilever largely aimed to simulate 
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some of the characteristics of butter, such as its taste, texture, color, and 
nutritional profi le. In the late nineteenth century, several countries and 
U.S. states introduced laws prohibiting the use of yellow coloring in mar-
garine; indeed, some states required it to be colored pink. These coloring 
regulations remained in place until the late 1960s.6 Canada’s federal gov-
ernment also prohibited the production, importation, and sale of marga-
rine for most of the period between 1886 and 1949, and lifted regulations 
prohibiting the use of yellow coloring only in 2008.7 Legislators largely 
used coloring restrictions, as well as production quotas and taxes levied on 
margarine producers, to protect the commercial interests of the dairy in-
dustry, and particularly to prevent the sale of what some considered to be 
“counterfeit” margarines masquerading as butter.

In keeping with the nutritional imperatives of the era of quantifying 
nutritionism, as well as the requirements of food regulatory authorities, 
margarine manufacturers merely attempted to replicate the type and quan-
tity of the nutrients that would otherwise have been obtained from butter, 
and to thereby achieve “nutritional equivalence.”8 The primary nutritional 
and culinary role of margarine was as a more affordable source of fat and 
energy to be placed on the table of the poorer classes.9 To simulate the 
nutrient profi le of butter, manufacturers fortifi ed margarine with the fat- 
soluble vitamins A and D. This occurred from the 1920s in the United 
Kingdom and somewhat later in other countries.10 As Siert Riepma notes 
in his history of margarine, “By 1940 the nutritional equivalency of the 
two ‘spreads’ had been established as far as nutritional knowledge then 
went.”11

Hydrogenation and the Production 

of Novel Tr ans- Fats

The pro cess of hydrogenation involves mixing vegetable oils with a cata-
lyst, such as fi nely ground nickel, subjecting the oil to high temperatures 
and pressures, and then pumping hydrogen gas through the liquid. Com-
plete hydrogenation results in a very solid and largely inedible fat, so 
manufacturers prior to the 1990s typically made margarines by only par-
tially hydrogenating the vegetable oil in order to achieve a soft and spread-
able texture. The smelly, gray, unpleasant- tasting substance that emerges 
from the hydrogenation pro cess requires steam cleaning under high tem-
perature and pressure to remove the foul odor. Manufacturers bleach this 
substance to remove the gray color and later add chemical colorings and 



fl avorings to mimic the appearance and taste of butter. Emulsifi ers are 
added to integrate the oil with water and to create the desired texture and 
consistency. With some margarines, manufacturers also blend in skim 
milk powder for fl avor and texture and add vitamins A and D to mimic 
the vitamin profi le of butter. Hydrogenated oils may also contain trace 
elements of the metal catalysts used to produce them.12

The partial hydrogenation of vegetable oils chemically transforms 
some of the unsaturated fats into novel forms of trans- fatty acids and also 
leads to an increase in the proportion of saturated fats in these oils. When 
oils are fully hydrogenated, on the other hand, all of the unsaturated fats 
become fully saturated, producing a very solid product that contains no 
trans- fats. Table margarine and cooking oils have typically been either 
partially hydrogenated or produced by blending fully hydrogenated, par-
tially hydrogenated, and liquid vegetable oils. In the 1970s and 1980s, 
margarines and spreads usually contained between 15 and 25 percent trans- 
fats, and margarines produced before that time may have had even higher 
ratios.13 The hydrogenation pro cess also eliminates from margarine most 
of the omega- 3 fats found in vegetable oils, and this benefi ts food manu-
facturers— if not consumers— by increasing its stability and shelf life.14

Some naturally occurring types of trans- fatty acids can also be found in 
low concentrations in dairy and meat products, typically making up be-
tween 2 and 5 percent of dairy and beef fats.15 However, some of the in-
dustrial or artifi cial trans- fats created by the hydrogenation pro cess are 
novel and have been produced and consumed in much larger quantities 
than ruminant trans- fats from meat and dairy sources. Another source of 
these industrial trans- fats—though one that is very rarely acknowledged or 
publicized by nutrition experts or by the food industry— is the pro cess of 
extracting and refi ning vegetable oils. When extracting vegetable oil, pro-
cessing companies use a technologically intensive pro cess that involves 
extreme heating, mechanical extraction, and chemical solvents. The high 
temperatures involved in deodorizing the oils may produce between 1 and 
4 percent trans- fats out of the total fat content.16

Partially hydrogenated oils have been useful not only for margarine 
production but also for meeting the various needs of the food- processing 
and fast- food industries, as well as for use in the home. In 1911, U.S. com-
pany Procter and Gamble introduced Crisco, the fi rst hard shortening 
made entirely from vegetable oil.17 Crisco was initially marketed by 
Procter and Gamble as a cheap alternative to lard and butter for the 
manufacture of pro cessed foods and for frying.18 For many years the food 
industry has used partially hydrogenated vegetable oils extensively for 
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deep frying, because they improve the stability and the longevity of oils 
subjected to high temperatures, and they make chips and other deep- fried 
foods appealingly crunchy.

Manufacturers of a wide range of pro cessed foods— including ice cream, 
cookies, potato chips, sauces, frozen foods, confectionaries, and baked 
goods— have also used hydrogenated oils to cheaply bulk up their products, 
to provide good texture and mouthfeel, to make baked goods crispy, and 
to impart heat tolerance and a longer shelf  life. By the 1990s the largest 
source of trans- fats in the American diet was not directly from margarines 
and spreads but from the partially hydrogenated oils used for deep- frying 
or added to pro cessed and baked foods.19

Tr ans- Fats R esearch and the Invisibility 

of Tr ans- Fats

The undermining of butter’s perceived superiority over margarine is a key 
marker of the shift from the quantitative era to the good- and- bad era of 
nutritionism and follows the rise of the diet-heart hypothesis linking sat-
urated fats to heart disease put forward by Ancel Keys from the late 
1950s. As discussed in chapter 4, beginning in the early 1960s nutrition 
scientists attributed the perceived increase in coronary heart disease in 
the post- World War II era to foods and diets high in cholesterol and satu-
rated fats, because of their contribution to higher blood cholesterol levels. 
By contrast, they found that polyunsaturated fats lowered total choles-
terol levels.

In the earliest of these studies, nutrition scientists did not distinguish 
trans- fats from saturated fats, because they thought that they acted simi-
larly in the body. Consequently, they may have blamed on saturated fats 
some of the cholesterol- raising effects actually due to trans- fats.20 From 
the late 1950s, a number of human and animal studies also found that 
when polyunsaturated fat– rich vegetable oils  were hydrogenated, they lost 
their ability to lower cholesterol levels, although some other studies failed 
to confi rm this relation.21 For example, a 1961 study by Keys himself, in 
which he mea sured the cholesterol- raising effects of hydrogenated corn 
and saffl ower oils compared with nonhydrogenated oils, found little dif-
ference between saturated fats and trans- fats.22

In the late 1950s and early 1960s, the American Heart Association 
(AHA) remained less than enthusiastic about margarine, and in reports 
published in 1957 and 1961 it noted that hydrogenated vegetable fats both 
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raised cholesterol levels and decreased the amount of polyunsaturated fats 
in oils.23 Until the late 1960s, the AHA continued to caution against the 
consumption of hydrogenated oils. In 1968, biochemist Fred Kummerow 
sat on an AHA committee that was revising its position paper on diet and 
heart disease. In Kummerow’s account of events, the committee was con-
cerned about the health effects of hydrogenated oils, but the vegetable oil 
industry had objected to the AHA’s new draft position paper that made 
reference to trans- fats and their effects on blood cholesterol. The industry 
later agreed to lower the levels of trans- fats in margarine and shortening, 
and indeed, after 1968 the trans- fat content of margarines fell from around 
40 percent to 27 percent. However, in return, the AHA modifi ed its posi-
tion paper so that it only warned against the use of “heavily hydrogenated” 
oils, and omitting any reference to trans- fats. From that time and up until 
the 1990s, the AHA was largely silent on the effects of trans- fats on blood 
cholesterol levels while continuing to promote the benefi ts of soft marga-
rines that contained lower levels of trans- fats than hard margarines.24

Given that nutrition experts  were promoting partially hydrogenated 
polyunsaturated fats over saturated fats precisely because of their claimed 
effects on blood cholesterol levels, it is surprising that research into the 
health effects of these fats was not more urgently pursued. It was therefore 
largely on the basis of scientifi c ignorance of the health effects of partially 
hydrogenated oils and trans- fats that nutrition experts and manufacturers 
promoted margarine as being healthier than butter, rather than on the 
basis of comprehensive knowledge of their safety or benefi cial effects.

As Canadian biochemist Ross Hume Hall put it in his 1974 book Food 
for Nought: The Decline in Nutrition, “In spite of the lack of information, 
medical scientists for a generation have promoted the eating of commer-
cially pro cessed vegetable fat in lieu of butter and other animal fats, know-
ing nothing of what they recommend.”25 Hall emphasized that hydroge-
nation and other oil pro cessing techniques transformed the fundamental 
chemical structure and physical properties of many of the polyunsaturated 
fats in the vegetable oils. Yet nutrition scientists continued to describe 
these chemically modifi ed fats as polyunsaturated fats: “[To nutrition sci-
entists] polyunsaturates are polyunsaturates. They do not seem to care 
about the fact that these are unnatural polyunsaturates whose biological 
properties remain unknown. . . .  The original molecular architecture of the 
vegetable oil has been reor ga nized: The product is completely unnatural, 
yet no hint of the changes appears on the label of the fi nal product.”26

Hall cited studies showing that hydrogenated oils seemed to raise cho-
lesterol levels. However, he was also critical of the narrow focus in most of 
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these studies, because they considered only the effects of these fats on 
heart disease or, more narrow still, on blood cholesterol levels as a marker 
of heart disease risk. For Hall, the failure of these kinds of studies to ad-
equately examine the broader health consequences of these oil pro cessing 
techniques meant that “North Americans have been subjected unwittingly 
to a massive experiment involving consumption of trans and other unnatural 
fats ever since about 1914.”27 Hall was also concerned about the degradation 
of vegetable oils subjected to modern refi ning and extraction pro cesses, 
even prior to the oils being put through the hydrogenation pro cess.

Biochemist Mary Enig has been the most consistent critic of trans- fats 
since the 1970s and has examined the possible role of refi ned vegetable 
oils and partially hydrogenated oils in heart disease and cancer. In the late 
1970s and 1980s, Enig reported that much of the increase in fat con-
sumption during the twentieth century was in the form of unsaturated 
fats from vegetable oils, and that since 1910 per capita trans- fat consump-
tion in the United States had risen from four to twelve grams per day.28 
Enig also noted that since margarine contains a proportion of saturated fat, 
the switch from butter to margarine meant that margarine has accounted 
for a large portion of the saturated fat consumption over this period.29

Not until new research published in 1990 did the nutrition and public 
health communities take seriously the possible health hazards of trans- fats 
and partially hydrogenated oils. In a landmark study that was partly spon-
sored by the margarine manufacturer Unilever, Dutch scientists Ronald 
Mensink and Martijn Katan reported that trans- fatty acids had been 
found both to increase LDL cholesterol levels and to decrease HDL cho-
lesterol levels.30 Within the terms of the diet- heart hypothesis, this meant 
that trans- fats  were now classifi ed as the most harmful fats of all, worse 
than the vilifi ed saturated fats. Importantly, this new understanding of 
trans- fats did not itself arise from any paradigm shift or revolution in the 
methodologies of nutrition science at the time, but rather emerged from 
within the terms of the dominant nutritional paradigm.

The Mensink and Katan study was followed by a 1993 report by Walter 
Willett and colleagues, based on the food consumption questionnaire in 
the Nurses’ Health Study, that showed a positive association between 
trans- fat intake and heart disease risk.31 Other studies have since con-
fi rmed the association between trans- fats and blood cholesterol levels and 
have linked trans- fats—via a number of biochemical pathways other than 
those related to blood cholesterol— to the increased risk not only of car-
diovascular disease but also of other conditions, such as obesity, diabetes, 
cancer, and allergies.32 A number of studies, for example, have reported 
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that trans- fats promote infl ammation and may worsen insulin sensitivity.33 
Trans- fats are also incorporated into cells and have been found to disrupt 
cellular functioning in a number of adverse ways.34

Some of the evidence against trans- fats has come from epidemiological 
studies that estimated trans- fat consumption from food- frequency ques-
tionnaires. However, in the 1990s epidemiologist Samuel Shapiro warned 
against prematurely interpreting as causal relationships these associations 
between a high consumption of trans- fats and increased heart disease 
risk.35 Shapiro noted that because of the claimed heart- health benefi ts of 
margarine prior to the 1990s, many individuals with preexisting heart 
conditions or with cardiovascular disease risk factors may have been more 
likely to consume margarine, and therefore to have increased their trans- fat 
intake. If that  were the case, then the positive association between heart 
disease and trans- fat intake may have been exaggerated by, or was a by- 
product of, the people in this high- risk group changing their behavior. 
Shapiro refers to this type of confounding in epidemiological studies as 
“confounding by indication.”36 This does not necessarily mean that trans- 
fats do not contribute to heart disease risk. Rather, it highlights another 
diffi culty when scientists attempt to isolate the effects of a single nutrient 
from epidemiological data on broader dietary patterns, particularly when 
consumption patterns for this nutrient have been confounded by the nu-
trition experts’ own dietary advice.

Hyperreal Margarine: 

The Imitation Surpasses the Original

Margarine has been one of the earliest and most successful examples of a 
nutritionally engineered and nutritionally marketed food— a food explic-
itly advertised in terms of its nutrient content and whose ingredients and 
nutritional profi le manufacturers have specifi cally designed for this pur-
pose. By 1957 Americans  were already consuming more margarine than 
butter, though largely because of its cheaper price. However, by this time 
margarine and vegetable oil producers had also recognized the great mar-
keting potential offered by the emerging diet- heart hypothesis.37

From the late 1950s, margarine was reformulated by manufacturers to 
reduce its saturated fat content and to increase the proportion of polyun-
saturated fat, thereby also producing a softer, more spreadable product that 
could be sold in tubs rather than as solid sticks.38 The polyunsaturated fat 
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came from vegetable oils such as sunfl ower, saffl ower, and soy oils. Mar-
garine manufacturers effectively constructed a nutritional facade around 
margarine, a par tic u lar image of its nutritional content and health bene-
fi ts. Those who marketed this nutritional facade  were able to conceal, or 
distract consumers’ attention from, the underlying ingredients and addi-
tives and the pro cessing techniques used in the production of margarine.

The pharmaceutical company Pitman- Moore released the fi rst 
polyunsaturated- rich margarine in 1958, called Emdee, and initially mar-
keted it as a medicinal product.39 The same year, Fleischmann’s launched 
its margarine made from corn oil with advertisements that proclaimed 
its heart- health benefi ts, although only a year later the U.S. Food and 
Drug Administration (FDA) ruled that such heart- health claims  were 
“false and misleading.”40 Then, in 1960, immediately after the AHA’s 
new policy statement endorsing the diet- heart hypothesis, producers of 
polyunsaturated- rich vegetable oils such as Mazola Corn Oil and Wesson 
Oil took out full- page newspaper ads echoing the AHA’s statement re-
garding the benefi ts of polyunsaturated fats.41 A Business Week article at the 
time noted that “some of the margarine makers think they have discov-
ered in recent medical fi ndings a weapon that will enable them to lop off 
a fat slice of butter’s share of the market.”42

Not until 1971 did the FDA begin allowing producers of margarine 
and other pro cessed foods to advertise the types of fats contained in food 
products.43 While margarine and oil producers could not make explicit 
health claims for their products, the knowledge of the claimed relation-
ship among polyunsaturated fats, blood cholesterol, and heart disease had 
already been suffi ciently pop u lar ized, so the lay public was able to make 
the connection between the nutrient- content claims and the implied 
health benefi ts of these new foods.44

In response to developments in nutrition science and dietary advice, 
food scientists continued to nutritionally reengineer margarine. By the 
mid- 1970s, nutrition experts  were differentiating between LDL (low- 
density lipoprotein, the so- called bad cholesterol) and HDL (low- density 
lipoprotein, the “good” cholesterol), leading to a reordering of the fat hi-
erarchy.45 They continued to classify saturated fatty acids as bad fats, be-
cause they increased both HDL and LDL cholesterol levels, whereas in 
their view, polyunsaturated fats remained good fats because they lowered 
LDL cholesterol levels. In the 1980s, scientists recategorized monounsatu-
rated fats as potentially the best fats of all, since they lowered LDL choles-
terol levels but seemed also to raise HDL cholesterol levels. Margarine 
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manufacturers responded to these shifts in scientifi c classifi cation by us-
ing oils high in monounsaturated fats, particularly canola oil and olive oil 
blends, in some of their margarine brands.

The 1980s marked the beginning of the low- fat era, with nutrition ex-
perts and public health institutions recommending that people reduce 
their consumption of fat, and saturated fats in par tic u lar. Margarine pro-
ducers responded with a range of reduced- fat and low- fat products. They 
renamed these low- fat margarines spreads, since the term margarine requires 
the product to contain at least 80 percent fat. To produce these low- fat 
spreads, manufacturers replaced some of the vegetable oils present in mar-
garine with water. They also used new formulations of emulsifi ers to better 
blend the oil with the water, as well as other ingredients and additives to 
imitate the texture, mouthfeel, and taste of regular, high- fat margarines.

The food manufacturing and food ser vice industries  were increasingly 
using hydrogenated vegetable oils in a range of other food products, in-
cluding in deep- frying oils for restaurants and fast- food outlets. However, 
by the 1980s many fast- food chains, such as McDonald’s and Burger 
King,  were still frying many of their foods in beef fat, or in saturated fat– 
rich tropical oils such as palm oil and coconut oil.46 Beginning in 1984, 
the prominent public health advocacy group Center for Science in the 
Public Interest (CSPI) played a pivotal role in pressuring restaurant 
chains to switch from using animal fats and vegetable oils high in saturated 
fats, to hydrogenated vegetable oils. The CSPI also stigmatized what they 
called “those troublesome tropical oils” due to their high saturated fat 
content, particularly palm oil (51 percent saturated fat) and coconut oil 
(92 percent). In their 1988 report Saturated Fat Attack, the CSPI defended 
the food industry’s use of hydrogenated oils and dismissed any health 
concerns the public may already have harbored: “Hydrogenated (or par-
tially hydrogenated) fats are widely used in foods and cause untold con-
sternation among consumers. . . .  Overall, hydrogenated fats don’t pose a 
signifi cant risk. The exceptions are hydrogenated coconut, palm, or palm 
kernel oils, which are bad to start with, but even worse after hydrogena-
tion.”47 The CSPI was stretching credibility  here by suggesting that hy-
drogenation was only a problem when applied to tropical oils such as palm 
and coconut oils. These tropical oils  were in fact the least likely to be hy-
drogenated, due to their naturally high saturated fat content. In 1986, 
McDonald’s succumbed to the damaging publicity and switched its deep- 
frying oils from beef fat to hydrogenated vegetable oil. By 1990, most fast- 
food chains had followed suit.48
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In this era of good- and- bad nutritionism from the early 1960s to about 
1990, nutrition experts promoted margarine as a healthier spread than 
butter exclusively on the basis of their respective fatty acid profi les. The 
assumption that margarine is healthier than butter was to become an ev-
eryday nutritionism— that is, an everyday nutritional expression, formulated 
within the logic of nutritionism, and that has been embraced and repeated 
by nutrition experts and the lay public alike. Margarine had shifted from 
attempting to merely imitate butter to being portrayed in advertisements 
as superior to butter in terms of its health benefi ts, as well as in terms of 
its other enhanced features, such as its spreadability, shelf life, and cheaper 
price. A 1970s food technology book, Fabricated Foods, acknowledged mar-
garine’s successful transformation from a poor imitation to a “sophisti-
cated fabricated food”: “A well- known example of a fabricated food is 
margarine. Despite the long legal, marketing, scientifi c, and technological 
hurdles, margarine has become a respectable, highly regarded, and useful 
food. Many foods are now undergoing a transition from a poor imitation 
of an existing food to a sophisticated fabricated food.”49

In the 1970s, the Italian cultural theorist Umberto Eco referred to 
“hyperreality” as the cultural space in which the distinction between the 
original and the copy begins to blur, such that the copy takes on an aura of 
being more real than the original. Eco referred to Disneyland, for exam-
ple, as a “fantasy space more real than reality,” in which reconstructions of 
real streetscapes, animals, and objects are not merely reproduced as repli-
cas. Rather, Disneyland produces fantasies, or fantastic reconstructions, 
with qualities that surpass the merely real objects and the experiences 
upon which they  were initially modeled.50 Refl ecting on the use of tech-
nologies to create these hyperreal experiences, Eco noted that “Disney-
land tells us that technology gives us more reality than nature can.”51

So it was with margarine, one of the fi rst hyperreal foods that came to 
be considered better— more real— than the merely real and original prod-
uct. Even the artifi cially colored, rich, golden luster of margarine made 
the pale yellow of butter look drab by comparison. The phi los o pher of 
technology Albert Borgmann has pointed to the hyperreal character of 
food products such as calorie- reduced, artifi cial whipped cream and other 
artifi cial fats and sugars: “Chemistry has been employed to disburden us 
of the calories that are the unwelcome extension of the real foods we love. 
Cool Whip is hyperreal whipped cream, cheaper, more durable, and far 
less caloric than the real thing.”52 The promotion of margarine and other 
hyperreal foods demonstrated that the level of nutrients was in the pro cess 

m argar ine , butter , and the tr ans-fats fiasco 143



of becoming the dominant level at which we engage with and understand 
food, undermining our concerns with the quality of the ingredients and 
the pro cessing techniques used to manufacture them.

Tr ans- Fats as Bad Fats: 

The Taming of the Tr ans- Fats Controversy

The publication of the 1990 Mensink and Katan study demonstrating the 
adverse effects of trans- fats on blood cholesterol level posed a threat to the 
reputation of margarine. It could also have opened up nutrition science 
and its dominant paradigms to close scrutiny by the public, or prompted 
greater self- refl ection on the part of nutrition experts. Instead, this new 
understanding of the dangers of trans- fats has since become the new nutri-
tional certainty, and the reversal in dietary advice on trans- fats has been 
treated as little more than an embarrassing mistake. The trans- fat fi asco 
has, in fact, been used by many nutrition experts and food manufacturers 
to reinforce, rather than challenge, a number of aspects of the nutrition-
ism paradigm. The addition of trans- fats to the bad fats category rein-
forced and extended the good- and bad- fats discourse, which had itself 
been partially displaced by the more simplifi ed low- fat message during 
the 1980s. The expression “trans- fats are bad fats” has in fact become yet 
another everyday nutritionism in the contemporary nutriscape.

Scientists’ framing of both trans- fats and saturated fats as “bad fats” 
undermines the distinction between an unmodifi ed, naturally occurring 
nutrient, on the one hand, and an artifi cial, chemically reconstituted food 
component, on the other. The 2010 Dietary Guidelines for Americans, for ex-
ample, reinforces this confl ation of trans- fats and saturated fats by refer-
ring to them collectively as “solid fats.”53 The categorization of trans- fats as 
bad fats has also had the consequence of directing attention away from the 
hydrogenation pro cess and other oil and margarine pro cessing techniques 
and additives, and toward just one product of the manufacturing process— 
the trans- fats. An alternative to this good- and bad- fats discourse would be 
to categorize these chemically reconstituted oils as bad oils— a designation 
not likely to please the powerful vegetable oil industry.

Many nutrition experts and public health authorities have been quick 
to point out that under no circumstances should trans- fats simply be re-
placed with saturated fats— in the form of animal fats or palm and coco-
nut oils— but instead should be substituted with trans- fat-free polyunsatu-
rated- or monounsaturated- rich vegetable oils, such as canola, soybean, or 
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olive oil. The proceedings of a 2006 AHA conference on trans- fats warned: 
“The unintended consequence of greatest concern is that fats and oils 
high in saturated fats, instead of the healthier unsaturated fats, might be 
used to replace fats and oils with trans fatty acids.”54 The AHA has thereby 
used the trans- fats controversy as an opportunity to renew their long-
running anti- saturated fats campaign.

In 2007 the AHA launched an online campaign called “Meet the Fats.” 
It features the Bad Fats Brothers— two sleazy cartoon characters called Sat 
and Trans who “clog arteries and break hearts.” On the Meet the Fats web-
site, mention is made that trans- fats are a component of partially hydroge-
nated vegetable oils. However, the emphasis is on identifying the types of 
foods in which both trans- fats and saturated fats are typically found:

Go easy on bakery goodies like doughnuts and pastries and fried 
foods like French fries. And eat less fatty meat, chicken with skin, 
butter and full- fat dairy products. . . .  Saturated and trans- fats can of-
ten be replaced with better alternatives, like monounsaturated and 
polyunsaturated fats. For example, use tub margarine instead of tradi-
tional stick margarine or liquid vegetable oil instead of butter. . . .  Just 
because a label says “trans- fat- free”  doesn’t mean the food is healthy. It 
might still be high in the other bad fat— saturated—or have lots of 
empty calories.55

The assumption of this advice is that all of these foods contain signifi cant 
quantities of trans- fats as well as saturated fats, even though some trans- fats 
 were already in the pro cess of being removed from many of these prod-
ucts.  Whole categories of foods are stigmatized on the basis of their pre-
sumed trans- fat content, rather than distinguishing between good- quality 
and poor- quality varieties of these foods, with the latter more likely to 
contain trans- fats. Croissants, for example, are stigmatized as containing 
trans- fats, even though a traditionally prepared and good- quality croissant 
is typically made with butter. Nor is information given on what ingredi-
ents are now being used to replace these partially hydrogenated oils.

More important, at every point the Meet the Fats campaign equates 
the dangers of trans- fats and saturated fats, as well as the types of foods 
that contain both of these fats. The AHA also continues to advise con-
sumers to “use soft margarine as a substitute for butter,” as long as they are 
labeled trans- fat free.56 The AHA is reported to have opposed the intro-
duction of New York City’s ban on trans- fats in its restaurants out of fear 
that this would lead to a shift back to the use of oils high in saturated 
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fats.57 Having been instrumental in promoting the switch to trans- fat laden 
foods, the AHA now only seems interested in criticizing trans- fats and 
hydrogenated oils to the extent that these can be linked to saturated fats. 
This is a continuation of the AHA’s heavy promotion since the 1960s of 
polyunsaturated- rich vegetable oils.

The trans- fats controversy could also have been an opportunity to ques-
tion nutrition experts’ reductive focus on the LDL and HDL blood cho-
lesterol biomarkers as the basis for evaluating the effects of foods on heart 
health. Instead, their focus on these biomarkers has been reaffi rmed, and 
the trans- fat controversy has provided another opportunity for nutrition 
experts to disseminate the “HDL equals good, LDL equals bad” message. 
The dominant trans- fats discourse has also tended to reinforce rather than 
challenge the myth of nutritional precision, and particularly the claimed 
precision with which the association between fats and the incidence of 
chronic diseases is understood and can be quantifi ed. Scientists have 
come to mea sure and quantify the detrimental health effects of trans- fats 
and saturated fats in much the same way. For example, an epidemiological 
study led by Walter Willett published in 2006 estimated that every year 
in the United States trans- fats directly contribute to 30,000 deaths from 
heart disease.58

Food regulatory agencies in most countries have been very slow to en-
act legislation to either regulate the levels of trans- fats in food products or 
to require trans- fat labeling. In 2004, the Dutch government was the fi rst 
country to begin regulating trans- fat content, introducing legislation spec-
ifying a maximum of 2 percent trans- fats in all food products. The U.S. 
FDA, on the other hand, merely introduced trans- fat labeling on the Nu-
trition Facts label of packaged foods in 2006. However, the new labeling 
regulations in the United States still allow manufacturers to claim that 
foods containing up to 0.5 gram of trans- fats per serving are “trans- fat-free.” 
So trans- fat-free in some cases may just mean low trans- fats. A person could 
therefore unwittingly consume several grams of trans- fats per day from 
eating foods labeled trans- fat free. In 2006, New York became the fi rst 
city in the United States to “ban” the presence of trans- fats in foods sold in 
its restaurants. However, the terms of this so- called ban meant that these 
foods could still contain up to 0.5 gram of trans- fats per serving.59 The 
FDA’s trans- fat food labeling regulations require that the total trans- fats 
listed on the label include not only industrial trans-fats, but also some kinds 
of ruminant trans-fats, thereby collapsing the distinction between them.60

The food industry has also been allowed to transform what could have 
been a marketing and commercial liability into a new marketing opportu-
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nity to promote the health benefi ts of their reformulated low-trans- fat and 
trans- fat-free products. In terms of nutrient- content claims, the labeling of 
foods as “trans- fat free” and “0 grams trans- fats” can give these food prod-
ucts a health halo, perhaps on a par with low- fat or no- fat nutrient claims.61 
In November 2006, the FDA went even further by approving the follow-
ing disease prevention health claim for food products that contain less 
than 1 gram of fat and 0.5 gram of trans- fats: “Diets low in saturated fat and 
cholesterol, and as low as possible in trans- fat, may reduce the risk of heart 
disease.”62 This health claim suggests that the practice of not adding artifi -
cial or industrially manufactured trans- fats to a food product will somehow 
enhance its nutritional value and reduce heart disease risk.

Walter Willett seems to have been one of the few nutrition experts to 
confess to having previously promoted trans- fats consumption: “There was 
a lot of re sis tance from the scientifi c community [to the detrimental 
health effects of trans- fats] because a lot of people had made their careers 
telling people to eat margarine instead of butter. When I was a physician 
in the 1980s, that’s what I was telling people to do and unfortunately we 
 were often sending them to their graves prematurely.”63 Few other nutri-
tion experts and public health institutions have publicly acknowledged 
and accepted responsibility for this reversal in dietary advice. Yet even 
though Willett admits that the initial recommendation to switch from 
butter to margarine was not based on solid evidence to begin with, he 
maintains that at the time “this recommendation made sense” based on 
scientists’ understanding of the dangers of saturated fat.64 It was simply 
overturned by new studies demonstrating the opposite. He defends this 
turn of events as an acceptable part of the onward march of “scientifi c prog-
ress”: “To a scientist, this is the normal path of scientifi c progress— a recom-
mendation based on a good guess is tested and toppled by one based on 
good science. To the rest of the world, though, it is a frustrating contradic-
tion.”65 There is no suggestion  here that scientists should have waited for 
more solid evidence, or that they should have erred on the side of promoting 
 whole foods rather than a processed- reconstituted food such as margarine.

In the early 1990s, the CSPI also changed its tune and began vigor-
ously campaigning against trans- fats, but without acknowledging its earlier 
role in coercing food companies to switch to hydrogenated vegetable oils 
in the 1980s, or its earlier exoneration of the health threats of these oils.66 
Even though the CSPI had played a major role in facilitating McDonald’s 
initial switch to hydrogenated vegetable oils for deep- frying, in 2006 
the CSPI successfully sued McDonald’s for failing to change back to a 
low-trans- fat cooking oil as it had publicly announced it would do in 2003. 
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The court ordered McDonald’s to pay $7 million of its settlement fee to 
the AHA, and these funds  were subsequently used to fund the AHA’s 
Meet the Fats campaign.67

There has also been a tendency among nutrition experts to gloss over 
this reversal in dietary advice regarding trans- fats and margarine. For ex-
ample, in her 2006 book What to Eat Marion Nestle claims that there has 
been no signifi cant shift in expert advice regarding margarine and hydro-
genated oils since the 1960s, and defends the AHA’s position on marga-
rine and trans- fats:

I often hear margarine used as a prime example of how nutrition ad-
vice changes all the time. First it was supposed to be good for you, then 
bad, and now it is supposed to be good for you again. But a careful 
reading of cardiologists’ advice over the years gives a more consistent 
story. For more than forty years, the American Heart Association 
(AHA) has issued cautious and nuanced advice about margarine. It 
has always put hard margarines in the same category as butter. . . .  In 
1968, the American Heart Association noted that heavily hydroge-
nated margarines “are in effec tive in lowering the serum cholesterol” 
and the next year suggested replacing butter with polyunsaturated 
margarines (these are the softer ones that come in tubs; they have less 
saturated fat and also less trans- fat).68

As noted earlier, there was a shift in the AHA advice during the 1960s, 
from acknowledging the cholesterol- raising effects of all hydrogenated 
oils, to only warning against hard (i.e., heavily hydrogenated) margarines 
and recommending soft margarines. Yet even these softer margarines 
contained signifi cant quantities of trans- fats. The AHA explanation for 
their preference for soft margarines was that they contained more poly-
unsaturated fats and less saturated fats than hard margarines, but without 
explaining that the fats in both products had been chemically transformed 
and contained trans- fats. The AHA’s nuanced distinction between hard 
and soft margarine was also probably overwhelmed by the more simplifi ed 
nutritional mantra to replace butter with margarine.69

The lack of serious refl ection on the lessons of the trans- fat fi asco is evi-
dence of a failure to interrogate the broader paradigm and assumptions 
that continue to inform scientifi c research and dietary advice. Most nutri-
tion and public health experts have simply adjusted their dietary messages 
and joined the campaign against trans- fats. Going against this trend, epi-
demiologist Paul Marantz and his colleagues have warned of the public 
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health risks of the campaign to stigmatize and regulate trans- fats without 
suffi cient refl ection or evidence of the consequences of doing so. For ex-
ample, they suggest that the marketing of foods as trans- fat free may “af-
fect dietary behavior in unpredictable ways,” such as fostering people’s 
belief that more trans- fat-free foods can be consumed.70 It is also unclear 
what the trans- fats would be replaced with, and what the health conse-
quences of these changes might be. They therefore warn against any re-
peat of other ill- considered and ill- fated dietary campaigns, such as the 
low- fat campaign and the promotion of margarine over butter.

On the basis of the principles of food pro cessing quality and precau-
tion, however, there are good grounds for immediately removing hydroge-
nated oils from the food supply. Hydrogenation fundamentally trans-
forms the chemical structure of fats, and these chemically reconstituted 
oils should not have been permitted to enter the food supply in the fi rst 
place— particularly in such quantities— until they had been proven safe 
and nutritious. But the question of what they might now be replaced with 
is equally important.

From Tr ans- Fats to I-Fats: R eengineering Margarine 

in the “Virtually Tr ans- Fat-Free” Er a

Nutrition experts, by focusing only on the presence of trans- fats in food 
products, have framed the solution to the trans- fat problem in terms of the 
need to eliminate or even just to minimize levels of artifi cial trans- fats in 
margarine and other foods. This allows for not only the continued use of 
fully and partially hydrogenated oils by food manufacturers and restau-
rants but also the use of other pro cessing techniques for chemically trans-
forming oils to obtain novel fats with similar end- product characteristics 
as the partially hydrogenated oils.71

While nutrition experts and public health institutions have welcomed 
the gradual removal of trans- fats and partially hydrogenated oils from the 
food supply, they have largely been silent on the issue of their replace-
ments.72 Just as prior to the 1990s the public was not properly informed 
that the oils used in margarine production and other foods had been hy-
drogenated and contained trans- fats, it would seem this denial of informa-
tion is being repeated in this virtually trans- fat-free era. While some food 
manufacturers and restaurants are simply returning to the use of unpro-
cessed and non- chemically engineered vegetable oils, this is just one of the 
many available options being pursued within these industries.
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Partially hydrogenated oils have been a cheap, all- purpose ingredient 
for a range of food products and applications across the food manufactur-
ing, restaurant, and fast- food industries. The challenge for many food 
companies since the 1990s has been to develop a range of alternative pro-
cessing techniques and ingredients to meet the specifi c requirements of 
these various products and applications. In many cases, these companies 
have opted for a combination of fully hydrogenated, partially hydroge-
nated, and unhydrogenated oils, often using improved pro cessing tech-
niques for chemically transforming liquid oils.73 Another parallel strategy 
has been for these companies to switch to using varieties of vegetable oils 
with more favorable fat profi les, often through breeding and ge ne tically 
engineering plants to yield seed oils with selected characteristics, such as 
high- oleic canola oil (an oil with a high monounsaturated fat content). 
Alternatively, they may use new additives— including emulsifi ers, enzymes, 
and modifi ed starches— to create the required texture, consistency, and 
taste in pro cessed foods.74

The pro cessing techniques that margarine manufacturers have started 
using to produce hardened vegetable oils typically involve a combination 
of fractionation, interesterifi cation, and full hydrogenation.75 Fraction-
ation is a pro cess for physically separating the solid and liquid fractions of 
oils. Because of its highly saturated character, palm oil is the one manufac-
turers use most often in this pro cess.76 Margarines can be rendered harder 
or softer by varying the ratio of these solid and liquid fractions. Inter-
esterifi cation involves the use of a chemical catalyst (e.g., sodium methox-
ide) or enzymes to modify the physical properties of an oil or fat blend.77 
As with partially hydrogenated oils, the interesterifi ed oil may then be 
washed, bleached, and deodorized— although the deodorization pro cess is 
also known to produce small quantities of trans- fats. The end product may 
also contain other chemical residues.78

Manufacturers can use interesterifi cation to blend liquid oils with hard 
fats to produce a modifi ed oil with the desired properties, such as a higher 
melting point. The hard fats used in this pro cess may be fully or partially 
hydrogenated oils, or  else the hard fractions of vegetable oils such as palm 
oil. The interesterifi cation pro cess itself does not produce trans- fatty acids, 
nor does it modify the existing fatty acids, but it does rearrange the con-
stituent fatty acids within the larger fat molecules.79 In this sense, these 
interesterifi ed fats— or what I call i- fats for short— have a chemically 
transformed molecular structure and, like trans- fats, are a novel kind of fat 
not otherwise found in nature.80 The interesterifi cation pro cess produces 
not one but a number of different types of rearranged fatty acid mole-
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cules.81 Each of these novel fatty acid sequences can be expected to be 
metabolized differently, and some may have adverse health effects.

Many table margarines are now labeled as virtually trans- fat free, mean-
ing that they contain 1 percent or less of trans- fats. A common margarine 
manufacturing practice is to combine fully hydrogenated and unhydroge-
nated vegetable oils, modifying the composition of incorporated fats 
through the use of interesterifi cation and fractionation techniques.82 
Unilever’s pop u lar Flora brand, for example, is manufactured using this 
combination of full hydrogenation, fractionation, and interesterifi cation 
techniques applied to a blend of sunfl ower, canola, and palm oils.83 Unile-
ver has been one of the pioneers in margarine innovation and has quickly 
responded to shifts in the nutriscape over the past fi fty years, leading the 
development of polyunsaturated margarines in the 1960s, low- fat spreads 
in the late 1970s and 1980s, and virtually trans- fat-free and cholesterol- 
lowering margarines from the mid- 1990s.84

Food manufacturers’ development of virtually trans- fat-free alterna-
tives to other food products and applications has involved choosing the 
right combination of techniques and oils for the task.85 For instance, in-
teresterifi ed and fully hydrogenated oils can be used as shortening agents 
for baked food products. For deep- frying applications, one option is to 
blend lightly hydrogenated oils with unhydrogenated oils to achieve a low-
trans- fat end- product.86 However, food companies have tended to favor 
new varieties and blends of nonhydrogenated vegetable oils to lower the 
trans- fat content, such as low- linolenic soybean oil and high- oleic canola oil 
varieties. These new oil varieties are more stable and less prone to oxida-
tion, in part due to their lower levels of highly unsaturated omega- 3 fats. 
These oils are therefore better suited than conventional unhydrogenated 
oils to repeated frying and other exposures to high temperatures.87 Some 
of these new oil varieties have been ge ne tically engineered, such as Mon-
santo’s herbicide- tolerant, low- linolenic soybean oil.88

Despite food companies’ rush to remove and replace trans- fats, scien-
tists have conducted few studies on the health effects of these individual 
or combined pro cessing techniques and ingredients being used to replace 
them, such as fully hydrogenated, low-trans- fat partially hydrogenated, 
fractionated, and interesterifi ed oils. A couple of studies of i- fats have 
claimed that they do not have adverse effects on LDL and HDL choles-
terol levels, while other preliminary studies have suggested that they do.89 
One study has also reported that interesterifi cation may increase the 
susceptibility of oils to oxidation, which is now considered to be a pos-
sible cause of infl ammation in the body (and therefore as promoting 
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cardiovascular disease).90 Other studies have not found adverse effects of 
reformulated margarines on biomarkers of cardiovascular disease and in-
fl ammation.91 It may be some time before the health impacts of inter-
esterifi cation and i- fats are adequately tested. It is therefore appropriate 
to invoke the precautionary principle  here and to remove these chemically 
reconstituted oils from the food supply until they can be shown to be safe 
and healthful.

In 2004 the FDA introduced new regulations allowing interesterifi ed 
fats (at least those with a stearate content of more than 20 percent) to be 
labeled as “interesterifi ed oils,” or even as “high- stearate” or “stearate- 
rich” oils— even those that had been hydrogenated before being inter-
esterifi ed.92 This enabled food companies to avoid making reference on 
labels to hydrogenated oils— a term that has become tainted in the minds 
of many consumers. At the same time, there is no obligation on food com-
panies to state whether an oil has been interesterifi ed. These labeling 
regulations not only conceal from consumers the presence of hydroge-
nated or interesterifi ed oils but also reduce the ability of nutrition and 
public health experts to monitor and evaluate the possible health effects 
of these modifi ed fats.93 So far, however, nutrition experts have done little 
to alert the public to the presence of these reconstituted i- fats in the food 
supply.

Cholesterol- Lowering Functional Margarines: 

Pure Simulation in the Nutriscape

As the trans- fat controversy was unfolding in the 1990s, margarine manu-
facturers such as Unilever had already begun quietly reformulating their 
products to minimize their trans- fat content below the 1 percent level. 
While this modifi cation of the underlying production techniques was 
taking place, margarine’s nutritional facade also continued to be rede-
signed in response to the changing nutritional trends and consumer ex-
pectations in the era of functional nutritionism. With the development 
of cholesterol- lowering and omega- 3-enriched varieties, margarine has 
managed to not only retain but also to enhance its healthful image to nu-
tricentric consumers.

Beginning in the mid- 1990s in Eu rope, and then in the United States, 
food companies introduced margarine varieties that contained high con-
centrations of cholesterol- lowering plant sterols and stanols.94 Johnson & 
Johnson’s Benecol, for example, was introduced in Eu rope in 1995 and 
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proved especially pop u lar in Finland, a country with high rates of heart 
disease.95 In 2000 Unilever introduced its Pro Activ sterol- enriched 
margarine in Eu rope.96 Plant sterols and stanols are naturally occurring 
components of plants, fruits, and vegetables and are chemically similar to 
cholesterol. They thereby block the absorption of cholesterol in the body 
and have been shown to lower blood cholesterol levels.97 However, the 
sterols and stanols added to margarine and other food products have been 
extracted from a range of food and nonfood sources— such as wood pulp 
or vegetable oils— which may then undergo further pro cessing.98 The ste-
rols and stanols in Benecol, for example, are primarily sourced from tall 
oil derived from the pulping of pinewood. The crude tall oil is fi rst frac-
tionated into its component parts, with the plant sterols hydrogenated to 
form stanols and then esterifi ed with monounsaturated and polyunsatu-
rated fats.99

Manufacturers now add these extracted and reconstituted sterols and 
stanols to a range of foods and drinks, including orange juice and milk. In 
order to achieve signifi cant blood cholesterol– lowering effects, these sta-
nols and sterols are added in greater quantities than typically found in 
single  whole foods. However, while many studies have demonstrated the 
ability of sterol- and stanol- enriched food products to reduce LDL cho-
lesterol levels, there are as yet no human studies that demonstrate that 
the plant sterols and stanols added to food directly reduce the incidence 
of heart disease. Instead, this causal connection is assumed on the basis 
that other cholesterol- lowering therapies— particularly those involving 
statin drugs— have been associated with a reduced risk of coronary heart 
disease.100

Choosing margarine as the fi rst vehicle for these cholesterol- lowering 
food additives was a clever marketing decision by food companies, given 
that the claimed link between margarine and blood cholesterol levels was 
already well established in the public mind. Yet the communication of the 
claimed health benefi ts of cholesterol- lowering margarines could not rely 
on the type of nutrient- content claims that had previously been effective 
for marketing standard margarines. The low level of public awareness of 
plant sterols, and of their effects on blood cholesterol, meant that simply 
promoting a margarine’s sterol content —such as the claim “high in plant 
sterols”— would be largely meaningless to the lay public. Instead, a more 
explicit health claim stating that this product actively lowered blood cho-
lesterol levels was required. In 1999, the FDA gave approval for two mar-
garine brands— Johnson & Johnson’s Benecol and Lipton’s Take Con-
trol— to be advertised with explicit health claims that these foods  were able 
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to lower cholesterol levels.101 In the FDA’s terminology, these are techni-
cally known as structure/function claims because they refer to par tic u lar bodily 
functions or pro cesses, in contrast with disease prevention type of health 
claims, which require a higher level of scientifi c substantiation.102

These plant- sterol enriched margarines can be described as trans- 
nutric foods, since they involve the addition of a nutrient or food compo-
nent that is not otherwise associated with margarine, butter, or other 
spreads. The claim that the direct modifi cation of blood cholesterol levels 
leads to a reduction in heart disease risk is also a form of biomarker reduc-
tionism and, more specifi cally, of biomarker determinism, because it as-
sumes that there is a direct causal relationship between blood cholesterol 
levels and heart disease.

One of the known side effects of consuming plant sterols in the con-
centrated quantities being added to these margarine products is that they 
have been shown to block the absorption of beta- carotene and therefore 
to lower vitamin A levels in the body. In this sense, sterol- enriched mar-
garines produce a nutrient- level contradiction, whereby the addition of a 
par tic u lar nutrient or food component inadvertently reduces the avail-
ability to the body of another benefi cial nutrient. Consumers of sterol- 
enriched foods are therefore encouraged to compensate for this nutrient- 
level contradiction by eating more fruits and vegetables to increase their 
vitamin A levels.103 Recent studies have also raised questions about other 
possible detrimental health effects of increased plant sterol intake, with 
some studies ironically suggesting that sterol and stanol esters may in-
crease the risk of atherosclerosis.104

The introduction and commercial success of cholesterol- lowering mar-
garines and spreads signal the rise to dominance of the functional nutri-
tionism paradigm since the 1990s. Functional nutritionism is character-
ized by a heightened emphasis on the relationship between individual 
foods and nutrients, on the one hand, and specifi c internal bodily func-
tions, biomarkers, and health conditions, on the other. Cholesterol- lowering 
margarines appeal to this focus on par tic u lar biomarkers of bodily health. 
The production and marketing of cholesterol- lowering spreads also rep-
resent a further shift in the relationship among margarine, butter, and the 
nutriscape. In the era of good- and- bad nutritionism, hyperreal marga-
rine’s primary reference point was butter, with margarine’s claimed health 
benefi ts justifi ed by reference to the nutrient profi les of these two prod-
ucts. In the functional era, however, margarine now inhabits a surreal 
world of spreads with diverse features designed to meet a range of con-
sumer demands. In terms of its claimed health benefi ts, margarine’s pri-
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mary reference point is no longer just butter, for it is designed to simulate 
the nutritional characteristics and health benefi ts of a range of foods, in-
cluding plant foods (plant sterols), fi sh (omega- 3 fats), and vegetable oils 
(polyunsaturated and monounsaturated fats). Margarine’s primary refer-
ence points are in fact no longer foods at all but nutrients. These marga-
rines and other functional food products inhabit a world of nutrients and 
nutritional concepts, having fl oated free of any engagement with actual 
foods.105

Butter has also succumbed to this logic of the nutritional code and has 
been reengineered and remarketed since the 1990s in response to the suc-
cess of margarine and to the changing nutriscape. In some respects, the 
relationship between butter and margarine has been turned on its head, 
with butter now attempting to simulate some of margarine’s nutritional 
characteristics and other features.106 For example, more spreadable vari-
eties of butter blended with vegetable oils  were released in the late 1980s 
and early 1990s and  were packaged for con ve nience in margarine- like plas-
tic tubs. These butter- oil blends also produce what many nutrition experts 
would view as a more favorable fat profi le compared with plain butter. 
Another type of spreadable butter is whipped butter that has been aerated 
with nitrogen gas. Food manufacturers have also developed reduced- fat 
and low- fat varieties of butter that replace with water some of the milk fat 
found in butter, which then require other additives such gelatins and 
starter cultures to maintain a butterlike texture.107

In 1992 the Belgium company Balade introduced a low- cholesterol 
product in Eu rope named Light Butter. This butterish product had 90 
percent of the cholesterol in its milk fat removed by the addition of crys-
talline beta- cyclodextrin, an enzyme- modifi ed starch derivative that binds 
to the cholesterol and enables it to be easily removed.108 This is another 
case of a more highly pro cessed food being promoted as a healthy alterna-
tive to the original product. Many other dairy products have also been 
nutritionally engineered, from reduced- fat milk and cheeses to sterol- 
enriched yogurts, yogurt drinks, cheeses, and milk products.109

The history of margarine, butter, and the trans- fats controversy reveals 
the extent to which a reductive understanding of nutrients and biomark-
ers has in some cases been used by nutrition experts and the food indus-
try to promote highly pro cessed and reconstituted foods as nutritionally 
superior products. Those nutrition experts who now proclaim the bene-
fi ts of sterol- enriched margarine varieties continue to prioritize the 
claimed health benefi ts of specifi c nutrients and food components over 
the types of pro cessing and additives used in their production. Not even 
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the acknowledged mistakes associated with the trans- fat controversy seem 
to have given the nutrition profession much pause for refl ection on the 
dominant nutritionism paradigm. On the contrary, the celebration of 
cholesterol- lowering spreads by many nutrition experts demonstrates the 
continued dominance of this paradigm, and its ability to adapt to and ab-
sorb any potential threats to its legitimacy in the functional era.
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The omega- 3 fats are one of the wonder nutrients of the present era of 
functional nutritionism. Many studies over the past de cade have reported 
that an inadequate intake of omega- 3 fats is associated with higher inci-
dences of heart disease, cancer, arthritis, and dementia. More positively, 
many nutrition experts suggest that increasing your omega- 3 intake can 
actively decrease your risk of suffering these diseases, improve your brain 
function, and enhance your overall health and longevity. This emphasis 
by nutrition experts on the importance of raising omega- 3 intake has cre-
ated a new anxiety about the perceived scarcity of omega- 3 fats in the food 
supply and in many people’s diets, while also encouraging people to think 
they can reap a range of health benefi ts and enhancements if they increase 
or optimize their intake of these fats.

The food industry has stoked these fears of an omega- 3 scarcity, not 
just by promoting foods that naturally contain high levels of omega- 3 fats, 
such as fi sh, but also by fortifying and reengineering a range of foods with 
omega- 3 fats, such as orange juice, dairy products, and margarine. PepsiCo, 
for example, produces Tropicana Healthy Heart Orange Juice laced with 
microencapsulated fi sh oils. The marketing director of Tropicana recog-
nizes the obvious consumer appeal of this fortifi ed juice: “People just 
aren’t eating salmon or sardines twice a day. But they will drink two 
glasses of orange juice, if it has no fi shy taste and all the benefi ts.”1

ch a pter sev en

The Era of Functional Nutritionism

Functional Nutrients, Superfoods, 
and Optimal Dietary Patterns

It is just a matter of time until a person’s omega-3 status will replace serum 
cholesterol, LDL to HDL ratio, and even C-reactive protein . . . to assess that 

person’s risk for sudden cardiac death and other diseases.
—susan alport, the queen of fats, 2007



158 the er a of functiona l nutr itionism

The celebration of omega- 3 fats encapsulates the zeitgeist of the present 
era of functional nutritionism that began around the mid- 1990s. Func-
tional nutritionism is characterized by a greater emphasis on the more 
positive, benefi cial, and health- enhancing role of nutrients, rather than the 
earlier focus on the harmful properties of so- called bad nutrients. A new 
set of benefi cial nutrients and other food components are now valued for 
their “functional” attributes— that is, their ability to target and enhance 
par tic u lar bodily functions— such as omega- 3s for enhanced brain func-
tioning, plant sterols for lowering blood cholesterol, and probiotics for gut 
health. These functional nutrients are also attributed with the ability to 
reduce the risk of chronic diseases, while the inadequate intake of these 
benefi cial nutrients is now blamed for increasing chronic disease risk.

The rise of functional nutritionism has in part been driven by scientifi c 
developments that enable experts to develop a more precise understand-
ing of nutrients and bodies at the molecular level, as well as the develop-
ment of new techniques for reengineering the nutritional profi le of foods. 
But this paradigm shift has also been precipitated by some of the per-
ceived limitations and controversies of the earlier era of good- and- bad 
nutritionism, such as the discrediting of the low- fat campaign, the back-
fl ip on trans- fats and margarine, the overemphasis on bad nutrients and 
negative dietary messages, and the limitations of single- nutrient studies. 
The shift to functional nutritionism has also been facilitated by the intro-
duction of new health claims regulations in the United States and else-
where since the mid- 1990s that allow food companies to directly adver-
tise the precise health benefi ts they claim for their products.

While nutrition research and dietary guidelines continue to be framed 
in terms of nutrients, there has also been a belated interest since the early 
2000s in research addressing foods and dietary patterns in their own 
right. Researchers have more actively studied the health effects of foods 
and food groups, such as  whole grains, milk, meat, nuts, sweetened bever-
ages, as well as nutritionally engineered foods such as cholesterol- lowering 
margarine and probiotic yogurts. Some of these foods have been elevated 
by nutrition experts and pop u lar commentators to the status of “super-
foods” or “functional foods” capable of enhancing and optimizing health 
and specifi c bodily functions. Dietary patterns such as the Mediterra-
nean, Japa nese, and vegetarian diets have also been studied and celebrated, 
while the paleolithic diet has become an enormously pop u lar counternu-
tritional dietary approach.

This chapter explores the characteristics of this now dominant func-
tional understanding of nutrients, foods, and the body, through an ex-
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amination of omega- 3 fats, nutrigenomics, nutritional supplements, su-
perfoods, dietary pattern analysis, vegetarian and paleo diets, and the new 
emphasis on hormones and other internal biochemical pro cesses.

Functional Nutrients

The era of good- and- bad nutritionism was dominated by a narrow range 
of nutrients and food components (fats, carbs, cholesterol, fi ber, vitamins, 
calcium), with the aim primarily being to minimize the consumption of 
bad nutrients in order to lower the risk of chronic diseases. In the func-
tional era, by contrast, there has been a proliferation of categories and 
subcategories of nutrients, but with each nutrient now more precisely tar-
geted to par tic u lar bodily functions and health outcomes. Within main-
stream nutritional discourses, there is now a much greater emphasis on 
the benefi cial and health- enhancing nutrients and food components and 
on their ability to target and enhance specifi c bodily functions and to op-
timize bodily health.

Experts continue to speak the language of “good and bad nutrients,” 
incorporating a broader range of more differentiated and nuanced dis-
tinctions. Following the decline of the low- fat campaign, they have re-
turned to the familiar good- and bad- fats distinction but with trans- fats 
joining saturated fats in the bad fats category and omega- 3 fats added to 
the good fats category. The polyunsaturated fats that have been celebrated 
since the 1960s are now primarily differentiated into the very good 
omega- 3 fats, on the one hand, and the not quite as good omega- 6 fatty 
acids. Nutrition scientists have also valued differently the subtypes of 
omega- 3 fats, with the long- chain DHA (docosahexaenoic acid) and EPA 
(eicosapentaenoic acid) varieties found in fi sh the most highly prized, 
compared with the ALA (alpha- linolenic acid) omega- 3 fats commonly 
found in plant foods. As noted in chapter 4, the various subgroups of sat-
urated fatty acids have also been shown to have variable effects on blood 
cholesterol levels, such that— even within the terms of the diet- heart 
hypothesis— these saturated fats are not considered so bad after all. The 
American Heart Association continues to openly promote the good- and 
bad- fat discourse and has published its own updated interpretation of this 
fat hierarchy:

1. Very benefi cial: omega- 3 polyunsaturated fats
2. Benefi cial: omega- 6 polyunsaturated fats
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3. Good: monounsaturated fats
4. Avoid/limit: saturated fat (to 7 percent of calories)
5. Avoid/limit: trans- fat (to 1 percent of calories)2

Nutrition experts have also increasingly differentiated carbs into “good 
carbs” and “bad carbs,” based either on levels of pro cessing or on glycemic 
response. The old distinction between complex carbs (i.e., starches) and 
simple carbs (i.e., sugars) has largely been abandoned, displaced by the 
distinction between  whole carbs (i.e.,  whole grains, starchy vegetables) 
and so- called refi ned carbs (i.e., refi ned cereals and sugars). A growing 
number of experts have identifi ed the rise in consumption of refi ned 
carbs since the 1970s as a major contributor to the rise in obesity and dia-
betes levels in the United States, particularly because of their role in raising 
blood sugar and insulin levels. The other nutritional concept for distin-
guishing between good and bad carbs is the glycemic index (GI), which, as 
discussed in chapter 5, essentially undermines the clear distinction be-
tween  whole foods and refi ned-pro cessed foods.

One “bad carb” that some experts now implicate in rising rates of obesity 
and diabetes is sugar, particularly in the form of the sucrose and high- 
fructose corn syrup added to sweets and beverages or found in fruit juices. 
Throughout the good- and- bad era, most nutrition experts considered 
sugar a source of “empty calories” and as just another “refi ned” or “simple” 
carb that should not be consumed in excess. In this spirit, some promoters 
of the GI concept have continued to exonerate sugar because of its moder-
ate GI score. However, while the high intake of glucose from added sugars 
has been known to stimulate blood glucose and insulin levels, the role of 
fructose has come under greater scrutiny in recent years for its various 
deleterious effects in the body.3 Pediatric and obesity expert Robert Lustig, 
for example, describes fructose as the “smoking gun” at the scene of the 
obesity epidemic.4 He also argues that sugar induces all of the diseases as-
sociated with the metabolic syndrome, including hypertension, cardiovas-
cular disease, and fatty liver disease.5

Despite this renewal of the good- and bad- nutrient discourse, in the 
functional era the emphasis within mainstream dietary guidelines and 
food marketing practices has shifted from avoiding bad nutrients to har-
nessing the more positive and benefi cial attributes of good nutrients and 
other food components. A range of new “wonder nutrients” such as omega- 3 
fats, vitamin D, phytochemicals, antioxidants, plant sterols, and probiot-
ics now commands the attention of nutrition experts and the food indus-
try. Many nutrition experts consider these nutrients and food components 
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not just good but “functional.” They now promote these functional 
nutrients— and the functional foods in which they are contained— as hav-
ing almost medicinal or therapeutic qualities and the capacity to mini-
mize the risk of specifi c chronic diseases and to enhance specifi c bodily 
functions, rather than just meeting our “basic” nutritional requirements. 
Within the functional nutritionism paradigm, these good, benefi cial, or 
functional nutrients are valued for their specifi c and targeted effects on 
par tic u lar bodily functions and health states. In order to manage one’s 
weight, for example, rather than just eating less food— or fewer calories— we 
can also select high- protein or low- GI foods that target satiety and so 
decrease hunger.6

Nutrition researchers have also become more interested in nonnutrient 
components thought to offer health benefi ts, and food manufacturers 
have not hesitated to add these prized food components to pro cessed 
foods. These include plant sterols and stanols for reducing blood choles-
terol levels, and probiotic cultures of microorganisms claimed to improve 
gut health. The many types of antioxidants found in plant foods are now 
valued for their role in preventing oxidation and infl ammation in the 
body. The ginkgo biloba nut— which some experts believe may improve 
cognitive per for mance and memory, though there is little scientifi c evi-
dence for such claims— is being added to energy drinks and breakfast 
cereals, together with claims that they enhance “mental alertness” and 
“sharp thinking.”7

The most celebrated vitamin in the present era is vitamin D. Many vi-
tamin D experts now attribute a range of diseases and conditions— 
including cancers, cardiovascular disease, diabetes, autoimmune diseases, 
bone fractures, and arthritis— to low levels of vitamin D in the body and 
therefore recommend very high doses of vitamin D in supplements or 
from fortifi ed foods, particularly in cases where a person’s exposure to 
adequate sunlight is limited.8 Such high doses go beyond what has previ-
ously been considered necessary to prevent obvious nutrient defi ciency 
diseases and to maintain everyday “good health” and instead become part 
of the pursuit of an “optimal” or “enhanced” state of health. As Tufts 
University vitamin D expert Susan Harris puts it: “We’re no longer talking 
about avoiding frank defi ciencies.  We’re talking about maintaining opti-
mum health, and reducing our risks in more subtle ways.”9

In the functional era it is the underconsumption of benefi cial nutrients— 
such as omega- 3 fats, vitamin D, resistant starch, folate, and antioxidants— 
that carries a fair portion of the blame for people’s poor health, alongside 
the overconsumption of bad nutrients. In some cases, such as with omega- 3 



162 the er a of functiona l nutr itionism

fats, until the 1980s nutrition scientists  were ignorant about or barely 
studied these nutrients and food components, yet they are now suddenly 
represented as vital food components. Some experts also suggest that mi-
cronutrient defi ciencies over a more prolonged period of time may be im-
plicated in a range of chronic diseases. Nutrition scientist Robert Heaney, 
for example, has argued that the “minimum daily requirements” that con-
tinue to defi ne the setting of dietary guidelines are based on an outdated 
emphasis on avoiding absolute nutrient defi ciency diseases. He instead 
recommends considerably larger doses of some nutrients, such as vitamin 
D, in order to reduce chronic disease risk and to actively enhance health.10

The nutritional anxiety that we are just not getting enough of these 
functional nutrients from “ordinary” or “conventional” foods and dietary 
patterns has intensifi ed the perception of nutrient scarcity that fi rst 
emerged in the era of quantifying nutritionism. This perception, combined 
with the new assumptions and imperatives of the functional era, now 
drives consumer demands for “nutrient- dense”  whole foods, nutritionally 
engineered functional foods, and dietary supplements. The food and sup-
plement industries are more than willing to commodify these expanding 
nutritional requirements and fetishes. For example, Dannon’s Activia 
brand blueberry- fl avored yogurt contains not only 19 grams of sugar per 
113- gram tub but also added calcium, vitamin A, and what they call “Bifi -
dus Regularis,” a friendly bacterium that can help to “regulate your diges-
tive system.”11 Cargill’s new Smart Balance, Heart Right, Fat Free Milk 
has cholesterol- lowering plant sterols, DHA and EPA omega- 3 fats, vita-
min D, and 25 percent more protein and calcium per serve than  whole 
milk.12

In the era of functional nutritionism, there has also been a shift in nu-
tritional messaging from a focus on the quantity of single nutrients to 
more nuanced multinutrient advice for optimizing health outcomes. From 
being told to eat more of the protective and growth- promoting nutrients in 
the quantifying era and to eat less of the bad and fattening nutrients in the 
good- and- bad era, we are now being urged by nutrition experts and pop-
u lar commentators to eat smarter. An article in Men’s Health magazine be-
gins, for instance, with the helpful tip that “you don’t have to go on a diet 
to lose those extra pounds. Just eat smart.”13 Rather than simply seeking 
to maximize or minimize the consumption of par tic u lar nutrients, the 
new imperative is for people to optimize the quantities and ratios of nu-
trients they consume and to identify nutrient components and nutrient 
combinations that target par tic u lar bodily functions. For example, many 
nutrition experts recommend not simply increasing the consumption of 
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omega- 3 fats but also lowering the ratio of omega- 6 to omega- 3 fats in or-
der to restore the balance of these fats to a more optimal level.14 The mar-
keting of multinutrient supplements also taps into a new recognition that 
single nutrients may work better in combination with other nutrients.

While the concept of “nutrient density” has been in circulation since 
at least the 1970s, it has come to the fore in nutritional discourses over 
the past de cade.15 The term nutrient density originally referred to the nutri-
ent content per gram of food but is now used by many nutrition experts 
to refer to both the quantity and “quality” of nutrients contained in a 
food.16 While defi nitions of nutrient density emphasize the presence of 
positive, health- enhancing components, at the same time the presence of 
what these experts consider to be bad nutrients— such as saturated fats— 
can seriously reduce a food’s nutrient density score. As the U.S. Depart-
ment of Agriculture (USDA) 2010 Dietary Guidelines for Americans defi nes 
the term,

Nutrient- dense foods and beverages provide vitamins, minerals, and 
other substances that may have positive health effects with relatively 
few calories. The term “nutrient dense” indicates that the nutrients 
and other benefi cial substances in a food have not been “diluted” by 
the addition of calories from added solid fats, added sugars, or added 
refi ned starches, or by the solid fats naturally present in the food.17

Full- fat cuts of meat and baked chicken with the skin on fare poorly in 
terms of nutrient density according to the USDA’s criteria, despite the 
fact that these foods are a concentrated source of many valuable nutrients. 
The concept of nutrient density at least has the virtue of shifting the focus 
away from single nutrients and onto the overall nutrient profi le of a food. 
It nevertheless maintains the focus on nutrients and largely involves add-
ing up the relative benefi ts of a number of single nutrients.

Biomarkers, Hormones, and Optimal Health

The functional era has seen a shift not only in the way nutrients are un-
derstood but also in the way the body and bodily health are interpreted, 
represented, and personally experienced. The earlier concern with pre-
venting and minimizing the risks of chronic diseases has been extended 
and intensifi ed, with the focus of nutrition scientists shifting from heart 
disease and cancer to diabetes and obesity.
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On top of this intensifi ed concern with minimizing disease risks, many 
nutrition experts now superimpose the new goal of people achieving an 
enhanced or optimal state of health and of optimizing bodily functioning 
and per for mance. This includes brain health, stomach health, sports per-
for mance, and longevity. To achieve this enhanced state of health in turn 
requires the maximization or optimization of the consumption of func-
tional nutrients. Within this ideology of functional nutritionism, simply 
eating a diverse and balanced  whole foods diet appears inadequate to 
the task of obtaining these nutrients in the right quantities, thereby cre-
ating a demand for superfoods, nutritionally engineered foods, and di-
etary supplements.

This more precise and targeted approach to nutrients and the body has 
been enabled by nutrition and medical scientists’ deeper understanding of 
internal biochemical pro cesses and their identifi cation of a new range of 
disease biomarkers and other quantifi able mea sures of bodily functioning 
and disease risk.18 Hormones such as insulin, leptin, and glucagon have 
become the new target biomarkers to be mea sured, monitored, and directly 
manipulated. The former obsession with blood cholesterol levels remains 
and has intensifi ed with the ability to mea sure not only levels and ratios of 
triglycerides and low- and high- density lipoproteins but also the size and 
density of the particles. C-reactive protein has been identifi ed as a marker 
of infl ammation.19 For diabetes management, insulin, blood sugar, and he-
moglobin A1c levels have become important biomarkers to mea sure and 
control. The GI is a type of biomarker of blood sugar levels, but it is used 
to mea sure individual foods rather than individual bodies. Health profes-
sionals also use the body mass index (BMI)— a simple external mea sure 
of body size and weight— as a biomarker of risk for a range of diseases. As 
discussed in chapter 2, these biomarkers are themselves often interpreted 
in a reductive manner.

The functional era has seen a proliferation of dietary risk factors and 
biomarkers of disease and health, with risk factors further extended to the 
cellular, molecular, and ge ne tic levels. The science of nutrigenomics, for 
example, promises to extend our understanding of risk factors to the ge-
ne tic level, such as by identifying “at- risk” genes that predispose us to poor 
nutritional health.20 This expansion of at- risk biomarkers, and of people’s 
susceptibilities to diseases, may transform yet more healthy people into 
patients requiring monitoring, testing, and proactive treatment.21

Functional nutritionism is characterized by not only a more extensive 
understanding of the relationship between nutrients and biochemical 
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pro cesses but also the attempt by scientists and food technologists to more 
directly target, control, and manipulate these internal bodily pro cesses, 
functions, and biomarkers. This more direct intervention within the body 
can to some extent be achieved by dietary changes in  whole food con-
sumption. However, this interventionist logic increasingly demands the 
use of nutritionally engineered foods, dietary supplements, and pharma-
ceuticals that claim to directly target biochemical pro cesses and biomark-
ers, as well as other direct medical interventions such as surgery.

The medical advice to aggressively lower blood cholesterol levels, for 
example, is diffi cult to achieve by simply eating or avoiding par tic u lar 
types of  whole foods. For this reason, many nutrition experts promote 
plant sterol– enhanced foods, such as cholesterol- lowering margarines, as 
suitable means for lowering blood cholesterol levels. However, the drive to 
lower blood cholesterol levels has mostly been met through the prescrip-
tion of statin drugs fi rst developed in the 1990s. These drugs have be-
come the largest class of pharmaceuticals in the world, with global sales 
now exceeding $25 billion.22 A broad range of pharmaceuticals is now also 
available for suppressing hunger or for managing blood sugar and A1c 
levels in people with diabetes. For obesity management, bariatric surgery 
that reduces the size of the stomach is offered to patients as a means of 
reducing their BMI.

The Functional Body

Functional nutritionism has brought to the fore a new way of representing 
and experiencing the body, the functional body.23 The notion of the func-
tional body describes a heightened appreciation by individuals of the in-
ternal workings and functioning of the body and their relation to specifi c 
nutrients and foods. The nutritional focus of both scientists and the lay 
public increasingly penetrates the body, making “the invisible visible”24 
and further opening up the body’s internal functioning to direct research, 
monitoring, regulation, and intervention.

Nutricentric persons directly experience this functional body, in the 
sense that they identify with and internalize a functional approach to nutri-
ents, foods, and bodily functions. As consumers, we would not respond so 
favorably to the marketing of functional foods— the foods that are supposed 
to target and benefi t specifi c bodily functions and health  outcomes— if we 
did not already inhabit functional bodies. The marketing and consumer 
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ac cep tance of functional foods presuppose a corresponding view and ex-
perience of our own bodies in these functional terms. This functional 
body is also represented more specifi cally as a nutritionally  enhanced body, 
in the sense that these functional foods and nutrients are claimed to en-
hance and optimize par tic u lar bodily functions.

This opening up of the functional body to the nutritional and medi-
cal gaze has been a defi ning feature of the discourses and practices of 
nutrition science and medicine for more than two centuries. However, 
nutrition education campaigns and commercial marketing strategies in 
recent years have had an even greater focus on, and made more explicit 
references to, our internal bodily pro cesses.25 Rosalind Coward has re-
ferred to the way the alternative health and  whole foods movements in 
the 1980s had also begun to open up “a  whole inner geography of the 
body”:

Instead of the previous simple notion of food in our bellies, we now 
have a  whole complex and detailed vision of the food broken down by 
various organs into chemicals and enzymes. . . .  In this scenario, the 
interior of the body— its chemical interactions, its nutritional needs 
and the operations of ingestion, digestion and expulsion— can be 
known in highly individual ways. A new conception of the body and 
the person has opened up, an interior world of highly charged bio-
chemical interactions.26

Sociologist Deborah Lupton has also highlighted how this new way of 
engaging with the body had been pop u lar ized in the late twentieth cen-
tury: “The technicolour image of the ‘diseased’ artery ‘clogged’ with lay-
ers of cholesterol has moved from medical textbooks to posters in chemist 
shops and pamphlets on coronary heart disease.”27 While the science and 
discourse of “artery- clogging fats” has been in circulation since the 1960s, 
this scientifi c understanding and way of representing the body has in-
creasingly become a lived, embodied reality. Pop u lar Australian diet doc-
tor John Tickell articulated the functional experience of his own body 
when he explained in a magazine interview why he could not bring him-
self to eat more than a mouthful of rich chocolate cake at his own birthday 
party: “I imagined it clogging up my arteries.”28

Current nutritional concepts and marketing campaigns similarly ap-
peal to and promote this functional body. Some advertisements for 
cholesterol- lowering margarines, for instance, provide explicit descrip-
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tions of how plant sterols enter the intestines and block cholesterol being 
absorbed into the blood. In the promotion of probiotic yogurts, consum-
ers are encouraged to imagine the “good” and “bad” microorganisms com-
peting for dominance in their stomachs so that this image may come to 
mind when people purchase or eat these foods. The concept of the glyce-
mic index similarly invites the lay public to imagine the speed at which 
sugars are released into the bloodstream and the effects this has on hun-
ger and energy levels.

In some recent weight- loss diet books, such as Byron Richards’s Master-
ing Leptin and Natasha Turner’s The Hormone Diet, the pop u lar focus on in-
ternal bodily pro cesses and the new fascination with hormones and hor-
monal regulation play a major role.29 In The Perfect 10 Diet, diet doctor 
Michael Aziz cleverly exploits this growing familiarity with hormones by 
explaining the role of the ten key hormones that he claims mediate weight 
management, including insulin, glucagon, and leptin: “It’s not your fault! 
Nobody has taught you how to balance your hormones. And other diets 
do not work because they wreak havoc on your hormones. The Perfect 10 
Diet is the breakthrough diet that does not rely on trying to trick your 
body. This is real- world weight loss that balances your body’s natural hor-
mones to do the work for you.”30

The functional/nutritionally  enhanced body of the functional era co-
exists with and incorporates the overnourished/at- risk body and the 
nutrient- defi cient/quantifi ed body of earlier eras. With the development 
of new tools for mea sur ing and monitoring internal biomarkers, the func-
tional body is an intensely quantifi ed body. The functional body also re-
mains a body “at risk”— in fact, the dietary risks have multiplied and ex-
tended, as have the biomarkers of disease risk. A  whole new world of 
nutritional and health anxieties has been opened up focusing on the inad-
equate intake of functional nutrients. Are we getting enough omega- 3 fats 
and vitamin D? How are our blood glucose, insulin, and cholesterol mark-
ers holding up?

These internal bodily functions and biomarkers become more amena-
ble to— and targets of— direct nutritional and therapeutic intervention by 
nutrition and medical experts. Many food and pharmaceutical companies 
have rushed in to colonize, commodify, and control the body’s inner geog-
raphy, offering products that claim to target and directly manipulate blood 
sugar levels, blood cholesterol, insulin, and satiety. These products include 
cholesterol- lowering margarine, low- GI breakfast cereals, and high- protein 
appetite-quenching shakes.
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Omega- 3 Fetishism

Could it be that the problem with the Western diet is a gross defi ciency in this essential nutrient?
—michael pollan, in defense of food, 2008

The most celebrated macronutrients of the functional era are the omega- 3 
polyunsaturated fatty acids. Omega- 3 and omega- 6 are the two major 
categories of polyunsaturated fats. They are also “essential fatty acids” 
because the body requires them but does not produce them, so they must 
be consumed in the diet.31 Omega- 3 fats are also divided into three main 
subcategories— ALA (alpha- linolenic acid), EPA (eicosapentaenoic acid), 
and DHA (docosahexaenoic acid). ALA is abundant in the leaves of plants 
and is converted in the body of humans and animals into smaller quantities 
of EPA. DHA and EPA are most readily found in fi sh and grass- fed ani-
mals, and a number of studies have identifi ed these two omega- 3 fats as the 
most benefi cial.32

It was not until the late 1970s and early 1980s that nutrition scientists 
began to study and acknowledge the potentially benefi cial functions of 
the omega- 3 fats. Danish physicians Jørn Dyerberg and Hans Olaf Bang— 
who studied the fat intake of Americans, Danes, and Greenland Inuits— 
attributed Inuits’ extremely low mortality from coronary heart disease to 
their omega- 3-rich diet of  whale blubber, seal fat, and fi sh.33 Many studies 
have since reported that omega- 3 fats may be benefi cial for brain and vi-
sual development and functioning and for combating infl ammatory reac-
tions, coronary heart disease, arthritis, certain kinds of cancers, diabetes, 
obesity, and diseases of the brain such as dementia and obesity.34 Omega- 3 
fats may deliver these various health benefi ts via a number of metabolic 
pathways, such as their benefi cial effects on blood cholesterol levels, in-
fl ammation, and insulin sensitivity.35

Many of these studies have found an association only between omega- 3 
consumption and improved health outcomes, and some studies failed to 
show any mea sur able benefi ts.36 A 2006 systematic review of eighty- nine 
trials, for example, concluded that omega- 3 fats “do not have a clear effect 
on total mortality, combined cardiovascular events, or cancer.”37 By con-
trast, a 2009 epidemiological study examining the association between a 
number of dietary and lifestyle risk factors, led by researchers from the 
Harvard School of Public Health, boldly concluded that between 72,000 
and 96,000 American deaths per year could be attributed to omega- 3 
defi ciency.38 Regardless of the credibility of such fi gures, the reporting of 
these and countless other studies pointing to the benefi ts of omega- 3 in-
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take continues to build the hype around this macronutrient. Strengthen-
ing these trends, in 2003 the U.S. Food and Drug Administration (FDA) 
approved a qualifi ed health claim on food labels stating that “supportive 
but not conclusive research shows that consumption of EPA and DHA 
omega- 3 fatty acids may reduce the risk of coronary heart disease.”39 In 
2012 the Eu ro pe an Food Safety Authority approved a new food labeling 
health claim stating that DHA omega- 3 fats “contribute to the optimal 
brain development of infants and young children.”40

Many nutrition experts endorse the view that contemporary foods and 
“Western” diets are generally defi cient in omega- 3 fats due to changes in 
food production methods and consumption patterns. Industrially pro-
duced meat and eggs contain lower levels of omega- 3 fats than their free- 
range or pastured counterparts, and refi ned vegetable oils are generally 
low in omega- 3 fats but very high in omega- 6 fats. Some food pro cessing 
techniques, such as the hydrogenation pro cess applied to vegetable oils, 
also remove omega- 3 from foods, which has the commercial benefi t of 
improving the stability and shelf life of oils and foods.41

Based largely on laboratory and animal experiments, many scientists 
argue that omega- 3 and omega- 6 fats compete for certain enzymes in the 
body and that a high intake of omega- 6 fats may reduce the body’s ability 
to transform the available omega- 3 fats into a more benefi cial form that is 
anti- infl ammatory.42 If that is the case, then omega- 3 dietary recommen-
dations may be meaningful only in relation to an individual’s existing as 
well as past omega- 6 intake. It has been estimated that lowering omega- 6 
intake may signifi cantly decrease an individual’s requirements for omega- 3 
fats and that this is therefore an alternative strategy to increasing omega-
 3 intake.43 Many experts recommend a signifi cant reduction from the 
present omega- 6/omega- 3 ratio of about 20- to- 1 down to a ratio 5- to- 1 or 
even 1- to- 1, although there is much disagreement and debate on the level 
and the signifi cance of this ratio.44 Some experts also believe that a high 
intake of omega- 6 fat is pro- infl ammatory and therefore potentially 
harmful.45

National dietary guidelines, public health institutions, and nutrition 
experts almost universally promote an increase in omega- 3 consumption, 
especially in the form of DHA- rich fi sh and fi sh oil supplements. The 
2010 Dietary Guidelines for Americans, for example, recommends regular fi sh 
intake largely on the basis of its omega- 3 fat content.46 However, the more 
nuanced message to simultaneously decrease omega- 6 consumption is less 
widely endorsed.47 The recommendations by many omega- 3 experts to 
reduce the ratio of omega- 6 to omega- 3 are somewhat in tension with 
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mainstream dietary guidelines that since the 1960s have promoted the 
increased consumption of grains and oils that are typically high in omega-
 6 fats. The American Heart Association remains a vigorous promoter of 
vegetable oils high in polyunsaturated fats. It recommends an increase in 
omega- 3 consumption but not a reduction in omega- 6 consumption, and 
it denies that the currently high omega- 6:omega- 3 ratio poses any health 
risks with respect to cardiovascular disease.48 Leading nutritional epide-
miologists Dariush Mozaffarian and Walter Willett also claim there is 
inadequate scientifi c evidence of the harmful effects of high omega- 6 fat 
intake, with Willett continuing to promote the benefi ts of omega- 6-rich 
vegetable oils.49

The new scientifi c insights into the biological functions of omega- 3 
and omega- 6 fats in the body have certainly broadened our understanding 
of foods and food constituents and provide a more complex picture of how 
various types of fats interact in the body. This research has also illumi-
nated some of the ways modern agricultural and breeding practices and 
food pro cessing techniques have altered the nutritional composition of 
foods, and it seems to provide further support for diets based on mini-
mally pro cessed and traditionally farmed foods. It also brings into ques-
tion the health consequences of the decades- long promotion of polyun-
saturated fats in the form of omega- 6-rich vegetable oils. However, some 
proponents of omega- 3 fats avoid any blanket criticism of refi ned vegeta-
ble oils by promoting omega- 3-rich oils such as canola.50 Similarly, omega- 3 
depletion in the products of factory- farmed meat and eggs can also be 
partially addressed through the addition of omega- 3 fats to the feed of con-
fi ned animals, rather than by having farmers revert to free- range, pasture- 
fed, and less cruel animal- rearing practices.

The high omega- 3 fat requirements claimed by some nutrition experts 
and the defi ciency of most foods in the DHA forms of omega- 3s found in 
oily fi sh have created a strong demand and perceived need for omega- 3-
fortifi ed foods and nutritional supplements. While increased fi sh intake 
is strongly encouraged, the Dietary Guidelines recommendation of two serv-
ings per week is considered diffi cult to achieve due to cost, availability, 
and taste constraints, and therefore many experts promote fortifi ed foods 
and supplements as suitable alternative sources of EPA and DHA omega-
 3 fats.51 This demand for omega- 3 fats and fi sh oils has thereby been com-
modifi ed and transformed into a range of con ve nient and accessible prod-
ucts. A number of foods are now fortifi ed with omega- 3 or fi sh oils, such 
as orange juice and yogurt, with these fi sh oils usually enclosed in mi-
crocapsules that mask the fi shy taste and reduce the oxidation of the 
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fats. Plant crops are also being ge ne tically engineered for enhanced 
omega- 3 content, including a canola plant containing DHA forms of 
omega- 3 fats.52

Despite changes in the availability of omega- 3 fats in industrially grown 
and pro cessed foods, the claims of many experts of the prevalence of 
omega- 3 defi ciencies in the population seem exaggerated. The minimum 
requirements for these essential fatty acids— and even the quantities re-
quired for so- called optimal health— may turn out to be relatively low and 
to therefore be easily obtainable from a range of readily available  whole 
foods. The widespread promotion of fi sh and fi sh oil as a necessary com-
ponent of a healthy or an optimal diet— primarily due to their high DHA 
omega- 3 content— is also questionable given the good health of many pop-
ulations around the world who eat little seafood, including vegetarians 
and land- locked communities.53

At the same time, nutrition experts rarely acknowledge, let alone pub-
licize, the potential hazards of omega- 3 fat consumption. Like all polyun-
saturated fats, omega- 3 fats are susceptible to oxidation— particularly 
when extracted, refi ned, pro cessed into fi sh oil and omega- 3 supplements, 
or subject to high- temperature heating or deep- frying. Omega- 3 fats that 
have become oxidized may well promote, rather than prevent, infl amma-
tion in the body, which is now believed to play an important role in car-
diovascular disease.54 High intake of omega- 3 fats in supplements has also 
been associated with excessive bleeding.55 Once again, this suggests that 
the quality of the food in which this nutrient is contained may be the best 
guide to its relative benefi cial or detrimental effects.  Whole food sources— 
such as fresh  whole fi sh, unrefi ned plant foods, and pasture- fed animals— 
provide omega- 3 fats in what may be the safest and most benefi cial form. 
On the other hand, refi ned-extracted and deep- fried food sources of 
omega- 3—such as the omega- 3 fats naturally occurring in refi ned vegeta-
ble oils that have been repeatedly heated for frying— are prone to oxida-
tive damage. The fi sh oils and omega- 3 supplements added to many pro-
cessed foods are also more susceptible to oxidation.56

Superfoods, Functional Foods, and 

Nutritional Supplements

Despite the continued focus of nutrition experts on single nutrients in 
scientifi c research and dietary guidelines, many experts have increasingly 
emphasized the importance of the interactions between nutrients within 
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foods, food combinations, and dietary patterns. A still small but rapidly 
growing number of studies have evaluated the health benefi ts of single 
foods or food groups in their own right, in de pen dent of their specifi c nu-
trient profi le.57 Nevertheless, the understanding and promotion of foods 
continue to be framed by the nutritionism paradigm, and within the 
terms of functional nutritionism in par tic u lar. Foods are increasingly be-
ing understood, described, engineered, and marketed in these functional 
terms.

Determining the precise health effects of single foods or food groups is 
no less diffi cult and complex a scientifi c exercise than it is for single nutri-
ents. Observational studies may use highly inaccurate consumer ques-
tionnaires to determine the relative health status of individuals within 
populations who eat a certain number of servings of a food per week, such 
as meat or  whole grains. The dietary component of the Nurses’ Health 
Study that was established in 1980 is an example of a very large, long- term 
study of this kind. Given the complexity of dietary and other confounding 
health- related behaviors, the best that such studies can offer are associa-
tions between foods and health outcomes. Yet the researchers on these 
studies continue to publish papers claiming causal relations between them.58 
Alternatively, more controlled experiments may involve placing groups of 
people on diets that include or exclude par tic u lar foods or food groups 
and monitoring their biomarkers and health outcomes. Because of the 
diffi culties and high fi nancial costs of conducting such trials, these stud-
ies usually have a relatively small number of participants and are of short 
duration, therefore limiting the conclusions that can be drawn from them.

One of the diffi culties of drawing conclusions about single foods from 
any of these types of studies is that a food may be strongly correlated with 
other foods and broader dietary patterns. For example, a recent study in 
Finland found that people with the highest fi sh consumption— a food of-
ten associated with benefi cial health effects— also had the highest con-
sumption of vegetables, fruit, berries, potatoes, and wine.59 Similarly, a 
paper published in 2012 based on a statistical analysis of the Nurses’ 
Health Study and the Health Professionals Follow- up Study showed that 
among study participants, as red meat consumption increased, so too did 
smoking rates, BMI, diabetes rates, and alcohol and overall calorie intake, 
while physical activity and fruit and vegetable consumption progressively 
declined.60 Despite all of these correlations between meat intake and this 
host of unhealthy dietary and lifestyle behaviors, the authors of this report 
still claimed that most of the excess deaths in the high meat- consumption 
groups could be attributed to the meat.
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The use of biomarkers as mea sures of disease risk and health status 
means that these food- based studies are also dependent upon, and subject 
to, the limitations of the often reductive understanding of the role of 
these biomarkers. Studies of egg consumption, for example, may be de-
signed to mea sure their effects on LDL levels, and from this their as-
sumed impact on heart disease risk is calculated, rather than through di-
rectly mea sur ing the association between egg consumption and heart 
disease incidence. Despite these complexities, these direct and indirect 
associations between foods and health outcomes have in some instances 
been interpreted by nutrition experts as cause- and- effect relationships or 
have been used to exaggerate the health benefi ts or dangers of these single 
foods. Such reductive interpretations of the role of single foods in bodily 
health can be described as a form of food- level reductionism or single- food 
reductionism.

Nutrition experts have for many years promoted fruit and vegetable 
consumption as protective against cancer and other chronic diseases, 
in part due to their antioxidant content. The benefi cial effects of fruit 
and vegetable consumption on cancer risk have been the basis for the 
“5- a-Day”-style fruit- and- vegetable campaigns promoted in the United 
States, the United Kingdom, Germany, and many other countries. “It 
would seem that one of the few, if not only, non- controversial issues in nu-
trition,” noted one nutrition scientist in 2008, “is that fruit and vegetables 
are good for health, and generally the more, the better (with the possible 
exception of fruit juice and potatoes).”61 However, evidence for such 
claims is far from conclusive, at least in the case of cancer risk. The results 
of the very large Eu ro pe an Prospective Investigation into Cancer and 
Nutrition study involving nearly half a million subjects  were published in 
2010, and the authors reported that they  were able to detect only a “very 
small” decrease in cancer risk among those subjects consuming higher 
levels of fruits and vegetables.62 Other researchers nevertheless claim that 
there is stronger evidence for the role of fruits and vegetables in reducing 
cardiovascular disease risk.63

Nutritional epidemiologist David Jacobs has argued that a number of 
observational studies of  whole grain intake show a consistent association 
with good health outcomes and reduced risk of various diseases. Yet he ac-
knowledges that high  whole grain intake is also correlated with many other 
benefi cial dietary components and lifestyle factors. For example, individuals 
who eat more  whole grain foods tend to lead healthier lifestyles and choose 
healthier foods in general, including a high intake of fruit, vegetables, and 
fi sh and a minimal intake of highly pro cessed foods.64 Jacobs, writing with 
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nutritional epidemiologist Nicola McKeown, therefore concedes that “it is 
impossible to declare unequivocally that the observed benefi ts of  whole 
grains are due to the  whole grains per se, and not due to ‘the company they 
keep’.”65 A recent review of studies on the relationship between refi ned 
grains and health outcomes in fact concluded that consumption of up to 50 
percent of all grain food in the form of refi ned grains is not associated with 
any increase in disease risk. However, less than 15 percent of total grain con-
sumption in the United States is in the form of  whole grain at present.66

Another way single foods are being evaluated is in terms of their “nu-
trient density”— a multinutrient rather than single- nutrient approach that 
nevertheless focuses on the relative quantities of good and bad nutrients. 
Within the terms of this nutricentric focus on nutrient density,  whole 
foods— such as fruits, vegetables, nuts,  whole grains, soy, and fi sh— are now 
celebrated for being “naturally nutrient rich.” Eggs, for example, have been 
largely exonerated following the waning of the cholesterol scare and are 
now celebrated for their good- quality protein and (if from free- range 
hens) for their omega- 3 content. On the other hand, many experts seem 
reluctant to categorize red meat as a nutrient- dense food rich in protein, 
iron, and zinc, because of its saturated fat content (as well as lingering 
concerns regarding its connection with colorectal and other forms of can-
cer). Yet much of the saturated fat in the American diet comes in the form 
of mixed grain dishes, dairy products, and pro cessed meats, rather than 
from consumption of  whole red meat.67

Functional nutritionism’s goal of optimizing diets in order to enhance 
bodily functioning, and to control risky biomarkers, encourages the con-
sumption of larger doses, or precise ratios and combinations, of functional 
nutrients. It implicitly— if not explicitly— promotes the idea that it is not 
enough to just eat a broadly balanced diet of  whole foods in order to achieve 
an adequate intake of nutrients. Instead, the imperative is to seek out 
“nutrient- dense” foods to attain the functional nutrients required for op-
timal health. This has translated into a growing fetishism for “super-
foods,” which can be defi ned as ordinary  whole foods with especially high 
concentrations of functionally benefi cial nutrients, as well as the demand 
for nutritionally engineered pro cessed foods and dietary supplements.

Many pop u lar books are devoted to the superfoods theme, such as Da-
vid Wolf ’s Superfoods: The Food and Medicine of the Future, Tonia Reinhard’s 
Superfoods: The Healthiest Food on the Planet, and Steven Pratt and Kathy Mat-
thews’s SuperFoods Rx: Fourteen Foods That Will Change Your Life.68 Top- ten 
lists of superfoods in books and pop u lar weekend magazine articles com-
monly include broccoli, blueberries, oats, spinach, walnuts, and oily fi sh 
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species such as sardines that are high in omega- 3 fats. While playing down 
the notion of superfoods, physician and talk show host Mehmet Oz con-
veys much the same idea when he writes: “There is probably not some elu-
sive superfood out in a distant rain forest waiting to be discovered. That 
said, we do know of some extraordinary foods that are already available in 
abundance.”69 The “extraordinary foods” he refers to include berries for 
their antioxidant and anti- infl ammatory properties and broccoli for its 
high fi ber and sulfur compounds.

While more sober nutrition experts shy away from the sensational 
term superfoods, the idea that some foods are especially health enhancing is 
indirectly supported by the FDA’s granting of offi cial “health claim” or 
“qualifi ed health claim” status to some  whole foods, including approved 
claims for fruit, vegetables, grains, and soy. For example, any grain prod-
ucts, fruits, and vegetables that contain fi ber are permitted to use the 
claim that “diets low in fat and high in fi ber- containing grain products, 
fruits, and vegetables may reduce the risk of some cancers.”70

While dietary guidelines and most nutrition experts primarily pro-
mote the consumption of  whole foods as the best means for a nutritionally 
optimal diet and optimal health, the logic of functional nutritionism 
places a question mark over the ability of many people to obtain the opti-
mal level of functional nutrients from unmodifi ed  whole foods alone. 
Concerns over the nutritional quality of  whole foods due to industrial 
farming and breeding practices have been a feature of the debate over the 
need for vitamins and dietary supplements since the early twentieth cen-
tury. These same concerns have been heightened by the scientifi c debate 
in recent years over the relative nutrient concentrations of organic and 
conventional (i.e., chemical- industrial) produce, or between free- range 
(i.e., pastured) and intensively reared animals.71 Such debates contribute 
to people’s anxieties over the nutritional adequacy of the food supply.

The new emphasis within the functional nutritionism paradigm on an 
increased or optimized intake of functional nutrients accentuates this 
perception of nutrient scarcity, even among individuals and socioeco-
nomic groups that otherwise have access to an abundance of diverse foods. 
In this context, nutritionally modifi ed or nutritionally enhanced  whole 
foods or pro cessed foods, as well as dietary supplements, are able to be 
marketed to consumers as alternative and necessary sources of these sup-
posedly scarce nutrients.

Nutritionally engineered foods may take the form of relatively unpro-
cessed  whole foods that have simply had a few nutrients added to them, 
such as plant sterol– enriched milk, or orange juice with omega- 3 fats. But 
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they also take the form of highly pro cessed foods with added nutrients or 
carefully chosen ingredients, such as margarine, breakfast cereals, and 
snack bars. Food crops have also been ge ne tically engineered to have 
higher levels of par tic u lar nutrients, such as omega- 3-enhanced canola 
seeds. All these nutritionally engineered foods fall broadly under the 
banner of so- called functional foods. Many nutrition experts and insti-
tutions, such as the Academy of Nutrition and Dietetics (formerly the 
American Dietetic Association)— the body representing America’s regis-
tered dieticians— endorse the functional foods concept and the consump-
tion of at least some of these nutritionally engineered foods.72 These 
functional food products and their associated health claims are examined 
in more detail in chapter 8.

This functional nutritional paradigm has also fueled the continued 
rise in consumer demand for dietary supplements. Surveys suggest that 
more than half of the U.S. population regularly uses some type of dietary 
supplements, with multivitamin and mineral supplements being among 
the most common forms.73 As medical anthropologists Mark Nichter and 
Jennifer Thompson observe, “Supplement use appears to have become a 
common means by which Americans engage in wellness, protect them-
selves from illness, and treat disease.”74 The multinutrient supplement is 
still typically taken as a form of “nutrition insurance” to protect against 
the threat of nutrient defi ciencies. However, the goals of supplementation 
in the functional era have increasingly been oriented toward enhancing 
health, reducing chronic disease risks, and undoing the damage of an un-
healthy diet or lifestyle. Supplements are also part of a personal strategy 
through which individuals proactively take greater control of their health, 
in the face of a proliferation of risks, hazards, and health threats.

Mainstream nutrition organizations, such as the Academy of Nutri-
tion and Dietetics, continue to argue that the “wise selection of nutrient- 
rich foods is generally the best strategy for meeting nutrient needs.”75 
They also highlight the “dietary gaps” that exist in many people’s diets, 
indicating that “additional nutrients from supplements can help some 
people meet their nutrition needs as specifi ed by science- based nutrition 
standards.”76 Taking a multivitamin or multinutrient supplement has be-
come more or less standard nutritional and medical advice.77 For example, 
in Eat, Drink, and Be Healthy, Walter Willett of the Harvard School of Pub-
lic Health adopts the standard view of multivitamin supplements as a 
nutritional insurance policy: “A multivitamin  can’t in any way replace 
healthy eating. It gives you barely a scintilla of the vast array of healthful 
nutrients found in food. It  doesn’t deliver any fi ber. Or taste. Or enjoy-
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ment. The only thing it can do is offer a nutritional backup or fi ll in the 
nutrient holes that can plague even the most conscientious eaters.”78 Wil-
lett admits that there is far from scientifi c consensus or strong evidence 
for the health benefi ts of vitamin supplements or their optimal intake 
levels. But he fi gures that the likely harm is minimal as long as doses are 
“reasonable.” Other mainstream and alternative health experts recom-
mend much higher doses of specifi c nutrients and promise more substan-
tial health benefi ts, such as actively reducing the risk of chronic diseases or 
enhancing physical and mental functions.

Despite this general endorsement of dietary supplement use, large trials 
of single- nutrient and multinutrient supplements continue to disappoint, 
with many showing no signifi cant benefi ts. For example, a 2007 study 
found that calcium derived from food seemed to be more effective than 
calcium supplements for increasing bone density.79 In some cases, supple-
ment use has been found to correlate with detrimental health outcomes, 
rather than benefi cial effects, such as in trials of beta- carotene and vitamin 
E.80 Other health risks are also associated with dietary supplementation, 
such as the dangers from poor- quality preparations and of the excessive 
intake of specifi c nutrients.81 On the other hand, taking dietary supple-
ments may at least be a more transparent means of consuming added nutri-
ents and food components, and of monitoring one’s intake, than receiving 
them in randomly fortifi ed foods.82

The Search for the Optimal Dietary Pattern

Over the past de cade, there has been growing interest among nutrition 
scientists and epidemiologists in the study of dietary patterns that are 
defi ned in terms of the combination of foods and food groups that make 
up those diets. This is in part motivated by a belated recognition by many 
nutrition experts of the limits of trying to understand dietary health in 
terms of single nutrients or even single foods. While this new emphasis 
on food combinations and dietary patterns is a welcome relief from both 
single- nutrient and single- food reductionism, a number of elements of 
the dominant nutritional paradigm are reproduced in the studies and ad-
vice related to dietary patterns. This includes the continued vilifi cation or 
celebration of par tic u lar nutrients and foods and the blurring of impor-
tant distinctions among types of foods.

As late as 2002, dietary pattern analysis could still be described by 
Frank Hu of the Harvard School of Public Health as “a new direction in 
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nutritional epidemiology.”83 Hu identifi ed some of the limitations of the 
traditional focus on a single or a few nutrients or foods:

People do not eat isolated nutrients. Instead they eat meals consisting 
of a variety of foods with complex combinations of nutrients that are 
likely to be interactive or synergistic. . . .  An examination of dietary 
patterns would parallel more closely the real world in which nutrients 
and foods are consumed in combination, and their joint effects may 
best be investigated by considering the entire eating pattern.84

Dietary pattern analysis may thereby overcome other limitations of 
nutrient- level approaches, such as that many nutrients may be closely cor-
related with each other, making it diffi cult to examine their separate ef-
fects.85 Hu also argued that studying dietary patterns could be used as a 
kind of last resort when nutrient- level approaches had failed, such that 
“the dietary pattern approach may be more useful when traditional nutri-
ent analyses have identifi ed few dietary associations for the disease (e.g., 
breast cancer).”86

Some of the dietary patterns that have been formally studied have been 
consumed by geo graph i cally or culturally specifi c populations, such as the 
Cretan diet or the Japa nese Okinawa diet, and tend to be characterized as 
being especially healthful. However, a new approach pioneered over the 
past de cade has identifi ed specifi c dietary patterns within contemporary 
societies using sophisticated statistical modeling techniques.87 Few people 
may actually be following these specifi c dietary patterns. Instead, people 
who tend to eat par tic u lar combinations of foods, and who therefore ap-
proximate these dietary patterns, will effectively be counted as represent-
ing this pattern. In this sense, these dietary patterns may be more of a 
statistical construct of researchers rather than a cultural reality.

The three dietary patterns most extensively studied have been the 
Mediterranean diet, the Dietary Approaches to Stop Hypertension 
(DASH) diet, and the so- called prudent diet.88 These diets tend to closely 
resemble mainstream dietary guidelines in that they are defi ned as high in 
plant- based foods and low in red meat.89 Importantly, they are largely 
based on  whole foods and limit the consumption of highly refi ned and pro-
cessed foods and beverages. In these respects, they are defi ned in contrast 
to the so- called Western diet, or the standard American diet, which is 
 defi ned as being high in red meat and highly refi ned and pro cessed foods.

The Mediterranean diet is the most celebrated of these dietary pat-
terns, no doubt partly due to its gastronomic appeal. Nutrition scientist 
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Ancel Keys fi rst celebrated the claimed benefi ts of the Mediterranean 
diet in the early 1960s when he coined this term to refer to the diet of 
poor Cretan peasants immediately following World War II. Despite the 
broad range of foods and dietary patterns in the countries of the Mediter-
ranean, and even within Greece, proponents of this dietary concept have 
primarily defi ned it in terms of a “high intake of vegetables, fruits and 
nuts, legumes, fi sh and seafood, and cereals; low intake of meat and meat 
products, and dairy products; a high ratio of monounsaturated to satu-
rated lipids; and moderate intake of ethanol (alcohol).”90 Various Medi-
terranean scoring systems have been developed to mea sure the adherence 
to a Mediterranean- style dietary pattern in countries otherwise following 
diverse dietary patterns.91 Numerous studies of populations within and 
outside of Mediterranean countries following this dietary pattern claim to 
have demonstrated its many health benefi ts, such as for reducing overall 
mortality and the risk of cardiovascular disease, cancer, and diabetes.92

Another celebrated dietary pattern is the so- called prudent diet fi rst 
identifi ed by researchers in 1998, which is defi ned in direct opposition to 
the stigmatized Western dietary pattern.93 The prudent diet is, as one 
researcher has defi ned it, “characterized by higher intakes of fruits, vege-
tables, legumes, fi sh, poultry, and  whole grains, while the Western pattern 
by higher intakes of red and pro cessed meats, sweets and desserts, French 
fries, and refi ned grains.”94 The Dietary Approaches to Stop Hyperten-
sion (DASH) diet is somewhat similar, designed to reduce blood pressure 
and the risk of cardiovascular disease.95 The DASH diet is low in fat, sat-
urated fat, and salt; emphasizes fruits, vegetables,  whole grains, fi sh, poul-
try, and low- fat dairy products; and restricts the consumption of red meat, 
sweets, and sugar. True to its name, several studies have shown the DASH 
diet to be effective in lowering blood pressure, as well as in improving 
blood cholesterol profi les.96

While these three dietary patterns are no doubt healthful, it is not ex-
actly clear what is being tested or what conclusions can be drawn from 
these scientifi c studies. First, the main premise of these studies is that it is 
a par tic u lar combination of foods in these dietary patterns that brings 
about these health benefi ts, such as white versus red meat, or olive oil ver-
sus butter. However, every one of the recommended dietary patterns is 
primarily a  whole foods diet made up of good- quality foods; that is, they 
are largely devoid of refi ned grains, added sugars, or highly pro cessed 
foods. These diets are invariably compared against the standard American 
diet rather than against other good- quality,  whole food dietary patterns.97 
The health benefi ts of these celebrated dietary patterns in comparison 
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with standard diets could therefore be largely attributed to their  whole 
food character and to the absence of highly pro cessed and refi ned foods 
rather than the par tic u lar mix of  whole foods they contain or their mac-
ronutrient profi les. For example, could adherence to a Mediterranean- 
style diet by individuals in the United States simply be a dietary marker of 
an overall good- quality diet, defi ned  here in terms of the consumption of 
good- quality, minimally pro cessed foods? As with most nutrient- level 
and food- level studies, researchers have shown little interest in examin-
ing or emphasizing the quality of the foods themselves in these dietary 
pattern studies, particularly in terms of the levels of pro cessing they have 
undergone.

One of the ways the issue of food quality has been obscured is the ten-
dency in many of these studies to treat red meat as being as unhealthy as 
the highly pro cessed foods in the Western dietary pattern. But if both 
high meat consumption and pro cessed food consumption defi ne the stan-
dard Western diet, and this dietary pattern is also associated with poor 
health outcomes, then might meat simply be guilty by association— a prod-
uct of the poor quality of the food company it keeps? Those who eat a 
good- quality diet may choose to eat less red meat and to instead consume 
a more diverse range of quality foods. Some studies that have in de pen-
dently assessed each food category in these dietary patterns have failed to 
fi nd an association between meat and poor health outcomes.98 At the 
same time, insuffi cient attention is paid to the quality of meat consumed 
in these studies, such as whether it is in the form of steak, fatty hamburger 
meat, or reconstituted sausage. When the quality of the meat has been 
included as a factor, it is usually the highly pro cessed meats that are asso-
ciated with poorer health outcomes.99

Moreover, the term Western diet has been used to describe dietary pat-
terns in North America and Eu rope over the past century, despite the 
enormous changes in foods and typical dietary patterns over this period. 
Before World War II, the typical American diet was— in comparison 
with other countries at the time— relatively high in meat and dairy prod-
ucts but with few of the highly pro cessed, preprepared, fast, and snack 
foods and beverages that have proliferated since the 1960s. Given these 
enormous changes, how meaningful is it to describe “typical” dietary 
patterns at both the beginning and the end of the twentieth century as 
“Western”?

While a diet high in meat and pro cessed foods certainly describes the 
dominant dietary pattern in America in the 1980s, there are also coun-
tertrends in diet in the same period. One could equally describe a West-
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ern diet— a diet enjoyed by a good portion of the population in North 
America and Eu rope over the past century— as one characterized by the 
year- round abundance of good- quality meat, fi sh, and fresh fruits and 
vegetables. Long- distance transportation, refrigeration, and other tech-
nological innovations have made good food available to anyone with the 
money to afford an abundance of fresh, preserved, and out- of- season fruits 
and vegetables. A highly pro cessed diet is more likely to describe the eat-
ing pattern of low- income communities in the West, rather than of the 
higher socioeconomic classes in these countries.

Vegetarian Diets

Vegetarian diets have also attracted greater interest and expert endorse-
ment over the past de cade, particularly because they are broadly compat-
ible with the plant- based emphasis of current dietary guidelines. From the 
1960s to the 1980s, much of the nutrition literature focused on the nutri-
tional inadequacy of vegetarian diets and the potential for nutritional 
defi ciencies among vegetarians.100 Since the 1990s, however, a number of 
studies have reported the overall good health of vegetarians living in af-
fl uent countries.101 Vegetarian diets receive explicit ac know ledg ment as 
healthful dietary patterns in the 2010 Dietary Guidelines for Americans. The 
Academy for Nutrition and Dietetics also now concludes that “appropri-
ately planned vegetarian diets, including total vegetarian and vegan diets, 
are healthful, nutritionally adequate, and may provide health benefi ts in 
the prevention and treatment of certain diseases.”102

Compared with the general population, the benefi ts of a vegetarian 
diet reported in some studies include lower rates of obesity, coronary dis-
eases, diabetes, and some cancers, as well as increased longevity.103 Such 
evidence has largely been derived from epidemiological studies mea sur ing 
associations between vegetarian and nonvegetarian dietary patterns.104 
However, the health of vegetarians has also been found in these studies to 
be comparable with health- conscious nonvegetarians with a similar socio-
economic background and lifestyle.105 There is some debate and uncer-
tainty as to whether any observed benefi ts of a vegetarian diet are related 
to the absence of meat or to the consumption of a diverse diet rich in fruits, 
vegetables, legumes, and  whole grains. It could also be due to the tendency 
for vegetarians to be more mindful eaters and more health conscious com-
pared with the general population, including eating less highly pro cessed 
foods and having lower smoking rates.106 A good- quality vegetarian diet 
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may therefore be no more or less healthful than a good- quality nonvege-
tarian diet, particularly when the latter is rich in a diversity of plant- based 
foods.107 There are many types of vegetarian diets— such as those that 
include or exclude fi sh, eggs, or dairy products— making generalizations 
about the health consequences of vegetarianism diffi cult.108

It is also possible to eat a poor- quality vegetarian diet, particularly one 
based on a poor combination of  whole foods or an overreliance on highly 
pro cessed and refi ned foods. People on low incomes need to exercise spe-
cial care to achieve a nutritionally adequate vegetarian diet, because meat 
and other animal products can in some cases be a very eco nom ical source 
of nourishment. Nevertheless, the apparent good health of many vegetar-
ians— at least those eating a good- quality vegetarian diet— demonstrates 
that there are indeed a variety of possible healthful dietary patterns and 
that meat is not essential for everyone. Vegetarian diets also tend to be 
higher in carbs and lower in fat than are nonvegetarian diets, so the ap-
parent good health of many vegetarians runs counter to the arguments of 
low- carb proponents of the inherent dangers of a high- carb diet.109

A prominent advocate of vegetarian and vegan diets is retired nutri-
tional epidemiologist Colin Campbell. His pop u lar 2005 book The China 
Study presents evidence based on his and other studies for the all- around 
benefi ts of a “plant- based diet.”110 However, Campbell goes further to ar-
gue that animal- based foods in any quantity— including all types of meat 
and dairy foods— contribute to a host of chronic diseases and should ide-
ally be eliminated from the diet. Campbell identifi es a range of compo-
nents in animal- based foods that promote these diseases, such as animal 
protein, cholesterol, and high calcium levels, rather than just the saturated 
fat vilifi ed by most nutrition experts. But “animal protein” bears the brunt 
of the responsibility in Campbell’s book. Even though there are many types 
of proteins found in animal foods (and even though the studies he cites in 
support of his hypothesis mostly relate to casein, a protein found in milk), 
Campbell is bold enough to generalize to all types of animal protein.

The China Study is only loosely based on the large epidemiological study 
of the same name, which is described in the book as “the most compre-
hensive study of nutrition ever conducted.” He notes that this study “pro-
duced more than 8,000 statistically signifi cant associations between var-
ious dietary factors and disease,” but from these thousands of associations 
Campbell has distilled one simple and defi nitive dietary lesson: “People 
who ate the most animal- based foods got the most chronic disease. Even 
relatively small intakes of animal- based food  were associated with adverse 
effects. People who ate the most plant- based foods  were the healthiest and 
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tended to avoid chronic disease.”111 Such interpretations and sweeping 
generalizations seem more the product of his own ideological bias against 
animal foods. He has no hesitation indicting dietary cholesterol and argu-
ing that “eating foods that contain any cholesterol above 0 mg is un-
healthy.”112 Campbell’s arguments have been taken up by many vegetarian 
groups as scientifi c justifi cation of the healthfulness of their dietary 
choices, and his work is celebrated in the anti- meat documentaries Forks 
over Knives and Planeat.

Interestingly, Campbell is explicitly critical of “scientifi c reductionism” 
and of attempts to explain the health effects of foods on single nutrients:

This mistake of characterizing  whole foods by the health effects of 
specifi c nutrients is what I call reductionism. For example, the health 
effect of a hamburger cannot be simply attributed to the effect of a 
few grams of saturated fat in the meat. . . .  Even if you change the level 
of saturated fat in the meat, all of the other nutrients are still present 
and may still have harmful effects on health. It’s the case of the  whole 
(the hamburger) being greater than the sum of its parts (the saturated 
fat, the cholesterol,  etc.).113

Campbell uses the Nurses’ Health Study as an example of this form of 
reductionism. This study analyzed— but failed to fi nd— any substantial 
reduction in breast cancer rates for nurses who followed a low- fat diet. 
Campbell argues that while the nurses in the study reduced their fat con-
sumption, they did not reduce their intake of animal foods and merely 
switched to lower- fat animal products. For Campbell, the continued con-
sumption of animal products explains why there was no substantial re-
duction in cancer rates and demonstrates that “tinkering with one nutri-
ent at a time, while maintaining the same overall dietary pattern, does not 
lead to better health or to better health information.”114

While Campbell’s point about the reductive interventions of the 
Nurses’ Health Study is valid, he is willing to engage in an equally reduc-
tive interpretation of nutrition studies to prove his point about the health 
dangers from consumption of animal- based food. This includes drawing 
defi nitive and questionable conclusions from food- based epidemiological 
studies that he claims link animal- food consumption to higher rates of 
chronic disease, as well as providing simplifi ed and exaggerated interpre-
tations of single nutrient studies of animal protein, calcium, and dietary 
cholesterol. In this sense, Campbell himself engages in dietary- level, food- 
level, and nutrient- level forms of reductionism.
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Tr aditional and Paleo Diets

The functional era has also seen a growing interest in the diets of the lon-
gest living populations in the world, such as the Okinawans in Japan, the 
Abkhazians in Rus sia, and the Hunzans in Pakistan.115 These are ex-
plored in pop u lar diet books such as John Robbins’s Healthy at 100, Dan 
Buettner’s The Blue Zones, and Bradley Willcox and colleagues’ The Okinawa 
Program.116 The premise of much of this literature is that some traditional 
dietary patterns may be more healthful than others. The aim is to search 
for the super dietary pattern that gives people optimal health and longev-
ity. Many commentators on traditional diets suggest that there are some 
common features of these diets from which general lessons can be drawn, 
such as their emphasis on the consumption of fruit, vegetables, and le-
gumes but only a little meat. Some of the foods that contribute to these 
superdiets are invariably categorized as superfoods or functional foods. 
Craig Willcox and Bradley Willcox, promoters of the Okinawan diet, 
identify a number of low- GI functional foods that they consider to be 
important factors in the health and longevity of Okinawans, such as tofu, 
shitake mushrooms, and seaweeds.117 In nutricentric terms, they describe 
the Okinawan diet as “a low- calorie, nutrient- dense, antioxidant- rich di-
etary pattern low in glycemic load.”118 As with the Mediterranean diet and 
the prudent diet, the favored interpretation of these traditional diets 
tends to refl ect current dietary guidelines. Yet some traditional dietary 
patterns also contradict current guidelines, such as the Alaskan Eskimo 
and American Samoan diets that are relatively high in meat.119

A celebration of traditional diets is found in the 1939 book Nutrition and 
Physical Degeneration, in which dentist and health researcher Weston A. 
Price documented the extremely good physical and dental health of many 
communities around the world living on their traditional, indigenous 
foods.120 He found that their diets  were rich in vitamins and other nutri-
ents and included many foods high in vitamins A and D, such as organ 
meats and butter from grass- fed cattle. Price also observed the deteriora-
tion in health of communities around the world when exposed to what 
 were often the cheapest and poorest- quality “Western foods,” particularly 
white fl our and sugar. But he went further to describe the “progressive 
decline of modern civilization” in Western countries as well, due to the 
overconsumption of modern foods such as white fl our, sugar, polished rice, 
vegetable fats, and canned goods.121

Price’s research is now celebrated and promoted by the Weston A. 
Price Foundation, a U.S.- based or ga ni za tion with a thriving international 
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network that promotes traditional foods and forms of food preparation.122 
The foundation is very critical of refi ned and highly pro cessed foods, 
emphasizing the importance of the traditional preparation of  whole foods, 
such as soaking and fermenting  whole grains and legumes, and the con-
sumption of raw milk, animal organs, and tropical oils. The Weston 
A. Price Foundation is also critical of mainstream nutrition science and di-
etary guidelines that have stigmatized fat, saturated fat, and animal foods. 
While the foundation recognizes the diversity of healthy dietary patterns 
studied by Weston Price, it strongly promotes animal foods as the best 
source of benefi cial nutrients and is rather disdainful of vegetarian and 
vegan diets, as well as of the plant- based focus of recent American dietary 
guidelines.123 Like the low- carb movement, the foundation portrays con-
temporary health problems as partly due to the overconsumption of “re-
fi ned carbs” (refi ned fl our and sugar) and to a lack of good- quality meat 
and animal foods in the American diet— despite the fact that the per 
capita meat intake of Americans is among the highest in the world.124

Since the 1990s there has also been growing scientifi c interest in pa-
leolithic or “ancestral” diets that characterized preagricultural societies. 
These paleo diets have now gained an enormous pop u lar following around 
the world. Best- selling paleo diet books in the United States include Lo-
ren Cordain’s The Paleo Diet, Robb Wolf ’s The Paleo Solution, and Mark Sis-
son’s The Primal Blueprint.125 These proponents of paleo diets take a much 
longer view of what constitutes a traditional eating pattern, and they date 
the decline in human health to the rise of agriculture 10,000 years ago. 
This approach celebrates the types of foods thought to have been eaten by 
our ancestors and to which they claim humans are biologically best adapted. 
The apparent absence of chronic diseases in paleolithic people is taken as 
proof of the healthfulness of their diets, rather than, say, a consequence of 
their shorter life spans (they  were more likely to die from accident or in-
fectious disease). Consequently, its advocates present the paleo diet as the 
solution to our diet- related health problems.

Paleo diets generally promote meat (particularly free- range meat), fi sh, 
fruits, vegetables, nuts, and seeds, while disparaging the “neolithic foods” 
of the postagricultural era, particularly grains (including  whole grains), 
beans, refi ned vegetable oils, refi ned sugar, and any products of modern 
food pro cessing and engineering.126 Some paleo researchers claim that 
most hunter- gatherer societies derived more than half of their dietary en-
ergy from animal foods.127 There are, however, differing positions among 
advocates of paleo diets on some food groups, such as the appropriateness 
of consuming milk and dairy products, given that they are a product of 
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the domestication of animals. On the other hand, critics challenge a num-
ber of components of the paleo diet story. There is still considerable scien-
tifi c uncertainty and debate as to what paleolithic people actually ate. The 
diversity of paleolithic diets has also been noted, as well as the possibility 
that humans had already adapted to a diversity of foods and patterns in 
paleolithic times.128

Rather than celebrating the way diverse postagricultural human cul-
tures have constructed a range of healthful dietary patterns over the past 
10,000 years, proponents of paleo diets appeal to the supposedly immu-
table character of human biology, and particularly of our ge ne tic constitu-
tion. As leading paleo diet advocate Loren Cordain puts it in his pop u lar 
diet book The Paleo Diet:

The Paleo Diet is the one and only diet that ideally fi ts our ge ne tic 
makeup. Just 333 generations ago— and for 2.5 million years before 
that— every human being on Earth ate this way. It is the diet to which 
all of us are ideally suited and the lifetime nutritional plan that will 
normalize your weight and improve your health. I didn’t design this 
diet— nature did. This diet has been built into our genes.129

Cordain  here encapsulates the kind of biological or ge ne tic determinism 
that pervades the paleo literature. He suggests that “our genes  were shaped 
by the selective pressures of our Paleolithic environment, including the 
foods our ancient ancestors ate.” In turn, “our genes determine our nutri-
tional needs.” Since “many modern foods are at odds with our ge ne tic con-
stitution,” we must return to eating the foods eaten by our hunter- gatherer 
ancestors.130 We are, apparently, still poorly adapted to “neolithic” foods 
such as grains, beans, and dairy, since our bodies have not managed over 
the last 10,000 years to adapt to this new diet.

Such arguments are based on a classical form of ge ne tic determinism, 
which views the human genome as largely static and unchanging and as a 
fi xed set of genes that supposedly code for— and determine in a one- to- one 
fashion— very specifi c nutrient and foods requirements. This very long 
view of what constitutes a traditional human diet skips over and denigrates 
millennia of apparently healthy agricultural diets. The last 10,000 years of 
agricultural and food production innovations, of culinary development 
and food preparation techniques, and of dietary health experimentation 
and wisdom are dismissed as being entirely detrimental to human health.

The paleo diet is largely defi ned and justifi ed in terms of the choice of 
foods available in the paleolithic period, rather than in terms of nutrients. 



the er a of functiona l nutr itionism 187

However, Boyd Eaton, pioneer researcher of ancestral diets, has estimated 
that the macronutrient profi le of these diets was high protein (19– 35 per-
cent), high fat (22– 58 percent), and low carb (20– 40 percent).131 Eaton 
argues that mainstream dietary recommendations have, in fact, been grad-
ually shifting toward the ancestral nutritional profi le. This convergence 
might be accelerated, he suggests, if the research community  were to em-
brace the ancestral paradigm as a guide for the research and design of di-
etary guidelines.

Despite the limitations of this paleo paradigm, it does provide a useful 
standpoint from which to critically assess the consumption of refi ned and 
pro cessed foods, and even of some  whole foods, that characterize contem-
porary “Western” diets. In practice, following a paleo diet often involves 
eating good- quality foods, in terms of both agricultural practices and food 
pro cessing methods. The exclusion of products containing refi ned grains 
and fl ours automatically excludes a large portion of the pro cessed and pack-
aged foods and beverages on the market. Paleo proponents question the 
consumption of extracted and refi ned vegetable oils, which have been con-
sumed in enormous quantities only in the twentieth century. They also 
tend to promote free- range and organically raised animals in order to more 
closely approximate the nutritional profi le of the meat consumed before the 
domestication of animals. While they frame their approach as a contrast to 
agricultural diets, in some respects they have more in common with tradi-
tional agricultural and peasant foods and eating patterns than with the pro-
cessed food diets of the late twentieth and early twenty- fi rst centuries.132

Nutrigenomics and Personalized Diets

Alongside nutrition experts’ interest in identifying functional nutrients, 
superfoods, and optimal dietary patterns, there has been a shift in nutri-
tion research and dietary guidelines toward a recognition of the need for 
more “personalized” diets for individual bodies. The targeting of specifi c 
bodily functions and conditions that characterizes functional nutrition-
ism has enabled a shift away from the idea of a universal, one- size- fi ts- all, 
standardized healthy diet that meets the nutritional requirements of a 
universal and standardized body. In the good- and- bad era, this universal 
and standardized approach was typifi ed by the low- fat/high- carb diet and 
the Food Guide Pyramid. In the functional era, by contrast, there has been a 
greater emphasis on diets tailored to individuals and their “unique” bodily 
requirements and health concerns.
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To advocate personalized diets does not necessarily entail the aban-
donment of the idea of there being an optimal diet but requires at least 
that it be tweaked and tailored to the bodies, needs, and tastes of indi-
viduals or subgroups of the population. The USDA’s MyPyramid, intro-
duced in 2005, demonstrated a fairly modest shift to “personalized eating 
plans.” Whereas the old Food Guide Pyramid gave a simple and universal 
plan of types and quantities of foods to eat in a simple graphic, MyPyramid 
required you to visit the website and enter your biographical information 
(age, sex, weight, height) before you received your tailored— yet still 
standardized— dietary recommendations.133 In 2011 the USDA replaced 
MyPyramid with MyPlate, which involves a similar level of personalized di-
etary advice.

We can now choose from a wider range of nutritional concepts, and 
indeed, from a range of packaged food products, to address our specifi c 
needs for heart health, diabetes, sporting per for mance, or weight loss. 
Individual bodies can be more precisely differentiated with respect to age, 
weight, sex, and existing diseases and for different stages of the life course, 
such as pregnancy, youth, and old age. More sophisticated personalization 
may involve mea sur ing a person’s internal biomarkers of nutritional status 
and disease risk to build up a picture of their “unique” biochemical profi le 
or their “biochemical individuality.”134

The language of “personalization” and “individualization” indicates a 
departure from one- size- fi ts- all dietary guidance and a move toward 
greater appreciation of individual or collective differences. A personal-
ized diet could mean one based on a person’s individual and cultural ex-
periences and experimentations with food, or one in which a nutrition 
expert carefully assesses the par tic u lar body, dietary needs, and life situa-
tion of an individual. However, within the functional nutritionism para-
digm, individual bodies tend to be reduced to a number of easily mea sur-
able biomarkers and nutritional indicators. Personalized nutrition thereby 
takes the form of a more differentiated range of otherwise standardized 
nutritional concepts and products. In the broader fi eld of medical care, 
this type of differentiated health care has been referred to by sociologist 
Steven Epstein as “niche standardization,” in which medical practices are 
standardized for par tic u lar social groups.135

One strand of this discourse of personalized nutrition is the new sci-
ence of nutritional genomics, or nutrigenomics— the science of under-
standing the interactions between genes and nutrients. One of the appli-
cations of nutrigenomics is to understand how people’s responses to 
par tic u lar nutrients, foods, and dietary patterns are infl uenced by their ge-
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ne tic profi les. For example, it could be used to explain why some people 
appear to do well on either a low- fat or a low- carb diet.136 By examining 
the interactions between nutrients and genes, nutrigenomics may also 
help to unravel some of the complexities of food- body interactions that 
have eluded nutrition scientists to date.137

Proponents of nutrigenomics hold out the promise of extending our 
understanding of the relationship between food and nutrients to the ge ne-
tic level of the body, with claims that we may soon be able to tailor diets to 
each individual’s “unique” ge ne tic profi le. In 2003 FDA Commissioner 
Mark McClennan evoked such a future of ge ne tically determined diets: 
“Nutrigenomics envisions a future in which personalized ge ne tic profi ling 
takes the guesswork out of deciding what you should eat. By adjusting nu-
trient composition in a person’s diet according to ge ne tic profi les, gene- 
based nutrition planning could one day play a signifi cant role in preventing 
chronic disease.”138 These claims of a new level of precision and control, 
and the prospect of overcoming the imprecisions (and “guesswork”) of the 
prenutrigenomic era, are key features of nutrigenomic discourses.

The notion that we each have our own unique ge ne tic profi le, for which 
a personalized diet for optimal health can be determined, suggests the 
ultimate in individualization. However only those ge ne tic differences 
that can be easily quantifi ed, categorized, and translated into dietary rec-
ommendations are likely to be utilized. This ge ne tic level of health assess-
ment and dietary advice may take the form of another set of standardized 
biomarkers— in this case ge ne tic biomarkers— that are used to categorize 
individuals into subgroups of the population that carry a par tic u lar 
gene.139 Based on this categorization, an individual might be issued with a 
targeted set of “niche standardized” dietary guidelines.

To the extent that the ge ne tic reductionism that has characterized re-
search in the biological sciences is combined with the nutritional and 
biomarker reductionism of nutrition science, nutrigenomics may simply 
take the form of ge ne tic nutritionism.140 As with nutrition science in gen-
eral, it is not simply the study of nutrients or genes, but the paradigms 
within which this research and knowledge is interpreted and applied, that 
will shape whether or not nutrigenomics perpetuates the decontextual-
ized, simplifi ed, fragmented, exaggerated, and deterministic character of 
much nutrition science research and dietary advice. The promises of ge ne-
tic and nutritional precision that defi ne this ideology of nutrigenomics is 
yet another claim by scientists that they have discovered the “truth” about 
food and health— this time at the deeper molecular and ge ne tic levels of 
our bodies.
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While nutrition experts have for many years talked about the potential 
of nutrigenomics, concrete progress in the science has been slow, and it is 
likely to be many years before it develops suffi ciently to be translated into 
scientifi cally credible dietary guidance. But this has not stopped a number 
of enterprising companies selling nutrigenomic tests directly to the public 
that claim to be able to offer personalized advice to optimize an individual’s 
health.141 The food manufacturing and supplement industries are also 
standing by, ready to design and market foods and pills that target and com-
modify these newly constructed needs. These products may take the form 
of nutrigenomically engineered and nutrigenomically marketed functional 
foods that claim to target and perform best on people who possess a par tic-
u lar gene or ge ne tic profi le.142 Nutrigenomics may in these ways add to the 
many new possibilities that have emerged in the functional era for food 
companies to personalize and target their nutritional marketing strategies.

The era of functional nutritionism has, above all, created a number of new 
opportunities for food companies. The range of nutrients and food compo-
nents and the range of health or functional benefi ts have multiplied, thereby 
supplying the industry with ever more opportunities to differentiate and 
market their products. The corresponding range of nutritional require-
ments, anxieties, and aspirations of nutricentric consumers has also prolif-
erated, which food and supplement companies, drug companies, and the 
weight- loss industry are ready and willing to commodify. Nutrition experts 
have moved to providing ever more nuanced, qualifi ed, targeted, precise, 
and personalized nutritional knowledge. But the food industry is now in 
such a position of power over government regulators, consumers, and the 
research agenda that they are poised to appropriate and exploit any new 
scientifi c research or dietary advice that can be used to inform the design 
and marketing of their products. Chapter 8 looks more closely at the food 
industry’s nutritional engineering and nutritional marketing practices.



Food Technology is an industry journal that showcases the latest technologi-
cally modifi ed and nutritionally engineered foods, offering an array of 
claimed health benefi ts and marketed with a proliferating range of nutri-
tional buzzwords. Probiotic ice cream, heart- healthy chocolate chip muf-
fi ns, satiety smoothies, calorie- burning green teas, fi ber- rich snack bars, 
omega- 3-fortifi ed baby foods for brain and eye development, and low- 
glycemic- index meal replacements are part of a new generation of so- called 
functional food products. Other health- enhancing products include fat- 
free yogurts with three grams of fi ber per cup; heart- healthy chocolate 
bars with high concentrations of fl avonols to reduce blood pressure; a 
Women’s Wonder Bar chocolate bar with soy, cranberry seed oil, and fl ax 
for “easing symptoms of premenstrual syndrome and menopause”; and 
candy and chews with echinacea for “boosting immunity.”1

Alongside these premium- positioned food products are much more 
conventional pro cessed foods, sweets, and beverages that have had some 
nutrients added to or subtracted from them. These are the standard fare 
of the supermarket shelves, including vitamin- enhanced breakfast cereals, 
low- fat reconstituted chicken nuggets, calcium- fortifi ed orange juice, caf-
feinated and sugar- dense “energy” drinks, and pro cessed/refi ned white 
sliced breads with invisible added fi ber. Even confectionery and soft drinks 
are being nutritionally enhanced, such as Diet Coke Plus with added 
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Functional Foods

Nutritional Engineering, Nutritional Marketing, 
and Corporate Nutritionism

Functional foods move beyond necessity to provide additional health benefi ts that may 
reduce disease risk and/or promote optimal health.

—academy of nutrition and dietetics, 

“functional foods,” 2009
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vitamins B6 and B12, zinc, and magnesium and Diet Pepsi Max with added 
ginseng and increased caffeine. Some of these products fi t into the cate-
gory of “lesser evil” foods— foods of poor nutritional quality that have 
been nutritionally improved by reducing the quantity of some of their 
“bad” nutrients and food components.2

Within the food industry and among nutrition experts, the code phrase 
for all of these types of foods marketed with nutrient- content and health- 
related claims is functional foods, foods they claim can target and enhance 
par tic u lar bodily functions and overall health. The functional foods term 
is, however, so poorly and broadly defi ned that virtually any food with 
added nutrients, or carry ing some type of health claim, seems to qualify. 
Through their ability to overwhelm consumers with nutritional and 
health claims on food packaging and in advertisements, food corporations 
have become the primary disseminators of the most simplifi ed and reduc-
tive understanding of food and nutrients in the present era of functional 
nutritionism.

This chapter examines food companies’ various nutritional engineer-
ing strategies, and their use of nutrient- content and health claims, to cre-
ate a demand for their products (summarized in appendix table A.6). I 
also consider how the food industry and governments have proposed or 
implemented other front- of- pack labeling schemes, such as nutrition scor-
ing and traffi c- light labeling systems, in order to inform or infl uence con-
sumers’ understanding of the nutritional quality of food products.

From R estoring Nutrient Balance 

to Health- Enhancing Foods

In Food Politics: How the Food Industry Infl uences Nutrition and Health, Marion 
Nestle characterizes functional foods— or “techno- foods,” as she refers to 
them— as “fl atly reductionist; the value of a food is reduced to its single 
functional ingredient. . . .  This logic is fl awed in that it fails to consider 
the complexity of food composition and the interactions amongst food 
components.”3 Nestle portrays the food industry’s reductive rationale for 
the design and marketing of these functional foods as a deliberate misuse 
and distortion of the otherwise sound and rigorous scientifi c knowledge 
that she claims underpins mainstream dietary guidelines.

However, while the food industry has certainly exploited nutrition sci-
ence for its own commercial interests, the types of reductionism that 
Nestle identifi es are also a key feature of the nutritionism paradigm that 
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nutrition scientists and experts have themselves adopted and promoted 
over the past century. The focus on single, isolated, decontextualized nu-
trients has been a long- standing feature of scientifi c research since the 
mid- nineteenth century and of dietary guidelines since the 1970s. The 
idea that these isolated nutrients can impart their full benefi ts when 
added as a supplement to foods is also supported by the nutrient fortifi ca-
tion programs promoted by governments and public health institutions, 
as well as the health claims approved for use by food regulatory agencies. 
The single- nutrient and multinutrient supplements that many nutrition 
experts endorse are similarly underpinned by these kinds of reductionist 
assumptions.

The food industry’s nutritional engineering and marketing strategies 
have refl ected the broader changes in nutritional paradigms over the past 
fi fty years. As discussed in chapter 4, throughout the era of good- and- bad 
nutritionism, mainstream dietary guidelines  were dominated by negative 
dietary advice regarding the dangers of consuming too much of the wrong 
types of foods and nutrients.4 Nutrition experts branded highly pro cessed 
foods, as well as some animal foods, as containing too many “bad” nutri-
ents and ingredients. Food manufacturers responded to these negative 
nutritional messages by designing food products and marketing strategies 
that focused on lesser evil messages, such as those accompanying reduced- 
fat and reduced- calorie foods, as well as vitamin- fortifi ed and fi ber- fortifi ed 
pro cessed foods.

The aim of much of this nutritional engineering and marketing was to 
restore the appropriate “nutrient balance” to one’s diet, either by reducing 
the bad nutrients and calories or by adding good nutrients considered to 
be lacking in modern foods and dietary patterns. In some cases food man-
ufacturers achieved these nutritional reductions by incorporating pro-
cessed-reconstituted ingredients, such as artifi cial sugars and fats. Consum-
ers themselves might consume these nutritionally engineered food products 
in order to compensate for perceived imbalances, defi ciencies, or excesses 
in their overall diets.5 In the early 1990s, journalist Michelle Stacey noted 
the tendency for consumers to trade the perceived health benefi ts of one 
food for the consumption of less healthy fare: “A prime reason for having 
diet soda in existence at all is to compensate for other indulgences— it’s an 
equation, a numerical trade- off, and perhaps a little game we play with 
ourselves. Thanks to Atwater we know that a one- calorie soda leaves a 
hole that a 500- calorie piece of pie could fi ll.”6 This nutritional trade- off 
is a game many of us still seem to play, by selectively responding to nutri-
tional guidelines and food marketing claims.
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Since the 1990s, a range of novel food products carry ing more positive 
health messages have taken center stage. As discussed in chapter 7, a new 
and broader set of nutrients and food components such as omega- 3 fats, 
plant sterols, probiotics, and antioxidants now compete for attention on 
food labels. Rather than just compensating for the perceived nutritional 
defi ciencies or excesses in one’s diet, such as of vitamin C or calcium, some 
of these nutritionally engineered foods aim to provide nutrients and other 
food and nonfood components that are meant to provide additional and 
targeted health benefi ts. Sports drinks such as Red Bull, for example, 
contain added taurine, which the company claims is “involved in neuro-
logical pro cesses and positively infl uences the per for mance of the heart,”7 
while probiotic yogurt drinks are laden with specifi c “good bacteria” that 
target gut health. Food companies also market their foods not merely as 
restoring and maintaining good health but as enhancing health, optimiz-
ing bodily functioning and per for mance, and delivering a broad range of 
targeted health benefi ts relating to such issues as weight management, 
joint and bone health, immunity, digestive health, cardiovascular health, 
mental per for mance, and physical energy.

The commercial success of some of these foods marketed for their 
health benefi ts is illustrated by the popularity of probiotic yogurt drinks, 
such as Yakult and Dannon’s DanActive. The specifi c live microorgan-
isms in these foods are intended to add “good bacteria” to your stomach, 
much like traditional yogurts. Yakult contains the bacterial strain Lactoba-
cillus casei Shirota, named after the Japa nese scientist who identifi ed this 
strain and invented the product. Dannon’s DanActive is powered by the 
strategically named Lactobacillus casei Defensis bacteria, which Dannon 
claims can “help strengthen the body’s natural defenses.”8 Manufacturers 
make a wide range of health claims about their probiotic products, from 
how they can alleviate indigestion and diarrhea to how they can strengthen 
the immune system and reduce the severity of colds and fl u. However, un-
like regular yogurts, these yogurt drinks are not conventional foods that 
you eat as a snack or as a part of a meal; instead, they are sold in small 
packages containing a daily medicinal dose of benefi cial bacteria. Con-
sumers have therefore been convinced to purchase these products entirely 
for their claimed health benefi ts.

Another trend in food companies’ marketing practices in the func-
tional era has been their more explicit reference to internal bodily pro-
cesses in their food marketing campaigns. This form of marketing plays 
upon and promotes the way nutricentric individuals have developed a 
functional view or experience of their own bodies, in which they visualize 
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the way these foods directly act upon par tic u lar parts of the body or 
bodily functions. Advertisements for cholesterol- lowering margarines, for 
example, provide explicit descriptions of how plant sterols enter the intes-
tines and block the absorption of cholesterol into the blood, while probi-
otic yogurts are advertised with reference to “good microorganisms” in 
the stomach. Advertisements for Yakult explain to consumers that their 
product “contains billions of live and active ‘good bacteria.’ . . .  When you 
drink Yakult daily, it makes it diffi cult for the bad bacteria to take over. 
Yakult also gives you more of the good bacteria that may help balance 
your digestive system.”9

Defining Functional Foods

Many of these nutritionally engineered and nutritionally marketed foods 
are now referred to by food and nutrition experts as functional foods. The 
functional foods concept was fi rst introduced in Japan in the 1980s, a 
country that has led the development of modifi ed foods targeting good 
health. The world’s fi rst product identifi ed as a functional food was a soft 
drink containing added dietary fi ber, Fibre Mini, launched in Japan in 
1988.10 Yet despite the widespread use of the term, functional foods have 
been notoriously hard to defi ne.

Some defi nitions emphasize the marketing dimension of functional 
foods. For example, leading Dutch nutrition scientist Martijn Katan de-
fi nes functional foods simply as “a branded food that claims explicitly or 
implicitly to improve health and wellbeing.”11 Marion Nestle has similarly 
defi ned functional foods as “products created just so that they can be 
marketed using health claims.”12 These defi nitions are the most straight-
forward, and I believe the most accurate, since they identify the marketing 
of a food product with either a nutrient- content claim or a health claim as 
the essential characteristic of a functional food. For this reason, the term 
functionally marketed foods— defi ned as foods marketed as having specifi c and 
targeted health or functional benefi ts— may be a more accurate and less 
presumptive term for these products than functional foods.13 However, the 
way most nutrition experts and food scientists defi ne functional foods 
goes further than Katan’s and Nestle’s descriptions by asserting that such 
foods not only claim to deliver but actually do deliver precisely targeted and 
enhanced health benefi ts.

Most defi nitions of functional foods suggest that these products provide 
health benefi ts “beyond” the “basic nutrients” contained in conventional 
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foods, and that they provide “targeted health benefi ts” that either reduce 
the risk of chronic diseases or deliver an enhanced state of health. The 
widely quoted Eu ro pe an “Consensus Document” prepared by the Inter-
national Life Sciences Institute states: “A food can be regarded as ‘func-
tional’ if it is satisfactorily demonstrated to affect benefi cially one or more 
target functions in the body, beyond adequate nutritional effects, in a way 
that is relevant to either an improved state of health and well- being and/
or reduction of risk of disease.”14 The American Academy of Nutrition 
and Dietetics (AND) position paper on functional foods categorizes “all 
foods as functional at some physiological level because they provide nutri-
ents or other substances that furnish energy, sustain growth, or maintain/
repair vital pro cesses. However, functional foods move beyond necessity to 
provide additional health benefi ts that may reduce disease risk and/or promote 
optimal health.”15 The AND begins by admitting that all foods are func-
tional in some way yet still goes on to suggest that functional foods are a 
separate class of especially healthful foods! They claim that these foods go 
“beyond necessity” and provide more than just the nutrients necessary for 
energy and growth, for they supposedly also provide “additional health 
benefi ts.”

In terms of “conventional” functional foods (or  whole foods), most 
fruits, vegetables, and nuts seem to qualify. The AND identifi es the ben-
efi cial properties of citrus fruits for protection against stomach cancer, 
tree nuts such as almonds to counter heart disease, cruciferous vegetables 
such as broccoli and cabbage and tomatoes (lycopene) for preventing vari-
ous cancers, and fermented dairy products to deal with irritable bowel 
syndrome. The “modifi ed foods” the AND identifi es include calcium- 
fortifi ed orange juice, folate- enriched breads, plant sterol– enriched mar-
garines, “energy- promoting” beverages “enhanced” with ginseng and gua-
rana, and ge ne tically engineered oil seeds that have been “enhanced” with 
omega- 3 or that are trans- fat free.

The meanings of the terms basic nutrients and beyond basic nutrients in these 
defi nitions of functional foods are particularly vague. Many so- called 
functional foods have been fortifi ed with nutrients and food components 
that are readily available in ample quantities in other foods or in a gener-
ally well- balanced diet, such as omega- 3 fats, fi ber, folate, and calcium— so 
it is unclear how they provide more than the “basic nutrients” found in 
conventional foods or well- balanced diets. Moreover, the claimed benefi ts 
of any larger doses of par tic u lar nutrients in these foods seem, at the very 
least, to be greatly exaggerated. These nutritionally engineered foods may 
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well partially compensate for some specifi c nutrient defi ciencies in those 
individuals consuming inadequate diets. But there is, arguably, little evi-
dence that such fortifi ed foods in themselves provide a more optimal 
range of nutrients, or additional health benefi ts, from those you can get 
from good- quality, minimally pro cessed foods.

The claim that these foods are able to target and enhance par tic u lar 
bodily functions gives functional foods— and the scientifi c knowledge 
on which they are based— an aura of precision. Virtually all foods have 
at least one nutrient that scientifi c evidence suggests plays some role in 
normal bodily functioning. However, par tic u lar bodily functions, not to 
mention chronic diseases, are mediated and affected by multiple food 
and nonfood factors. To single out one food or food component and 
claim it enhances par tic u lar bodily functions, or prevents the incidence 
of chronic diseases, invariably exaggerates both the health effects and 
the precision of the scientifi c knowledge underpinning these health 
claims.

Public health nutritionists have been critical of the way the functional 
foods concept blurs the boundary between food and medicine.16 As with 
the terms nutraceuticals and pharmafoods, companies market functional foods 
as having medicinal or druglike qualities.17 This medicalization of food is 
hardly new or confi ned to these newly developed functional foods. Since 
the nineteenth century, the nutritionism paradigm has essentially pro-
moted a pharmaceutical model in which direct and precise effects on par-
tic u lar bodily functions are attributed to single, isolated nutrients and food 
components. In the functional era, what is novel within this already medi-
calized view of food is the extent to which foods are being technologically 
reengineered to refl ect this medicalized understanding, and also that com-
panies are permitted to advertise some of these claimed health benefi ts.

Despite attempts by many nutrition experts and food scientists to de-
fi ne and position functional foods as a distinct category of especially 
healthful foods, I suggest that there are no distinguishing compositional 
criteria or health benefi ts that set these foods apart from other conven-
tional foods. It is not— as these experts would have us believe— that a new 
class of especially healthful foods has emerged due to advances in nutri-
tion science and food engineering. Rather, there has been a change in the 
types of foods being nutritionally engineered and the ways in which they 
are being marketed in the functional era. What is new is that these foods 
are being marketed in functional terms, with the benefi t of labeling regu-
lations permitting direct health claims to be attributed to these foods.
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Nutritionally Engineered and Tr ans- Nutric Foods

Foods identifi ed as functional may be conventional,  whole, or minimally 
pro cessed foods, such as oats or yogurt, and these are sometimes referred 
to as “naturally functional foods.”18 But functional foods are more com-
monly identifi ed as foods that have been nutritionally engineered. Nutri-
tionally engineered foods can be defi ned as foods that have had their nu-
trient profi le deliberately modifi ed in some way, usually through the 
addition or removal of par tic u lar nutrients or the ingredients in which 
they are contained. These engineered foods may be  whole foods that have 
been bred or farmed in a way that modifi es their nutrient profi le, such as 
ge ne tically engineered Golden Rice with enhanced beta- carotene levels, 
or omega- 3-enhanced eggs produced by manipulating the feed of con-
fi ned chickens. Nutritionally engineered foods may also be minimally 
pro cessed foods that have been nutritionally modifi ed during pro cessing, 
such as fat- reduced milk, probiotic yogurts produced with specifi c cultures, 
or calcium- enhanced orange juice.

Some nutritionally engineered foods, however, are highly pro cessed 
and reconstituted foods, produced using refi ned and poor- quality ingre-
dients, a range of chemical additives, and plenty of added salt and sugar. 
Kellogg’s Cocoa Krispies is an example of such a highly pro cessed, high- 
sugar food marketed for its health benefi ts on the basis of a few added 
nutrients. In 2009, during the H1N1 infl uenza epidemic, Kellogg’s em-
blazoned the claim “Now helps support your child’s immunity” in very 
large type across the front of Cocoa Krispies packaging. This claim for 
targeted immunity protection was made on the basis that the vitamins A, 
C, and E added to the product are assumed to play a role in boosting im-
munity. A Kellogg’s spokeswoman responded to critics of this marketing 
strategy by claiming that “Kellogg’s developed this product in response to 
consumers expressing a need for more positive nutrition.”19

Nutritionally engineered foods are often the product of an arbitrary 
and novel mixing of different types and quantities of nutrients not found 
in  whole foods. Nutritional engineering may involve the addition of nu-
trients already present in a par tic u lar food in its unpro cessed form. This 
includes vitamin C– enhanced orange juice or white fl our fortifi ed with 
the vitamins and minerals that are removed from the  whole grain during 
the refi ning pro cess. However, nutritional engineering often entails the 
introduction of nutrients not otherwise found in signifi cant quantities in 
a par tic u lar food and not commonly associated with that food, such as the 
addition of plant sterols to margarine, calcium to orange juice, fi ber to 
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drinks, fi sh oil to bread, and vitamins to water.20 I refer to some of these 
forms of nutritionally engineered products as trans- nutric foods because 
they involve the transfer of nutrients across recognized food categories 
and boundaries.

This transfer of food components from one food to another enables 
food manufacturers to claim that the trans- nutric product provides the 
health benefi ts of both foods, thereby delivering multifunctional health 
benefi ts.21 Orange juice with added calcium, for example, carries the 
nutritional aura of both oranges (vitamin C) and milk (calcium), while 
milk enhanced with plant sterols suggests the benefi ts of both dairy and 
plant foods. Trans- nutric foods are thus based on and promote a logic of 
nutritional interchangeability, in which foods come to be viewed as in-
terchangeable sources of a set of standardized and generic nutrients.22 
In crossing food group boundaries, trans- nutric foods also tend to blur 
the distinction between types of foods and food categories, and this can 
undermine dietary advice based on traditional distinctions between 
food groups, such as those represented in the Food Guide Pyramid or 
MyPlate.23

The nutritional engineering of a food often involves the translation of 
nutritionally reductive scientifi c knowledge into nutritionally reductive 
technological products. In many cases, the claimed health benefi ts of 
these foods not only rely on the accuracy of the scientifi c knowledge upon 
which these nutritional modifi cations are based (e.g., the claimed benefi ts 
of omega- 3 fats in the case of omega- 3-fortifi ed foods). They also assume 
that these single nutrients will directly improve human health regardless 
of the par tic u lar types of foods or the food “matrix” in which they are 
embedded.24 Nutritionally engineered foods will deliver to their consum-
ers a substantial dose of an extracted or synthesized nutrient or food com-
ponent. However, it is only a simplifi ed and narrow range of valued, pop-
ularly recognized, easily attainable, and isolated nutrients that tend to be 
added to food products, rather than the much wider range of known and 
unknown food components and combinations. The ways in which the 
body absorbs and metabolizes these nutrients may also be compromised if 
they are not consumed together with the nutrients and food components 
with which they are otherwise combined in  whole foods. Importantly, these 
foods rarely undergo in de pen dent testing to assess their claimed benefi ts or 
potential risks. Instead, their benefi ts are simply extrapolated from those 
attributed to the isolated nutrients.25

These nutritional modifi cations may involve replacing some minimally 
pro cessed ingredients with more highly pro cessed ones. The production 
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of reduced- fat foods, for example, has often involved replacing vegetable 
oils or butter with ingredients such as sugar, refi ned fl ours, or chemically 
modifi ed starches. A range of engineered fat substitutes have been devel-
oped that are designed to replace the bulk, body, and mouthfeel of fats, 
while also at times having a lower calorie count. Some of these caloric and 
noncaloric fat substitutes include maltodextrin, beta- glucan, pectin, guar 
gum, and xanthan gum.26

The nutritional engineering of foods can create nutrient- level contra-
dictions, whereby the enhancement or removal of a par tic u lar nutrient by 
food manufacturers interferes with the quantities or absorption of other 
desirable nutrients. For instance, studies have shown that the concen-
trated quantities of plant sterols in cholesterol- lowering margarines block 
the absorption of beta- carotene and therefore lower vitamin A levels in the 
body.27 Consumers of sterol- enriched foods are therefore encouraged to 
compensate for this nutrient- level contradiction by eating more fruits and 
vegetables to increase their vitamin A levels.28 Similarly, excessive calcium 
intake is known to interfere with iron absorption.29 In this sense, such 
nutrient- level contradictions may involve a certain nutritional trade- off 
between nutrients or between par tic u lar health outcomes. These types of 
contradictions highlight some of the limitations of attempting to directly 
manipulate the quantities of par tic u lar nutrients in foods and diets, par-
ticularly where our knowledge of the complexity of nutrient interactions 
within foods and within the body is inadequate.

One of the problems associated with the random “nutrifi cation” of the 
food supply is that it is very diffi cult for members of the lay public to 
monitor the concentrated doses of nutrients they receive from eating a 
range of fortifi ed foods.30 Nutrition scientists David Jacobs and Linda 
Tapsell have suggested that isolating and adding nutrients and food com-
ponents to foods should instead be thought of as “drugs delivered via a 
food.”31 Indeed, consumers of these products may be better served by con-
suming these added nutrients in the form of dietary supplements, because 
it would at least enable them to estimate the doses of supplemental nutri-
ents they are consuming.

Nutritional Techno- Fixes: 

From GM Foods to Nanofoods

The nutritional engineering of foods is essentially a narrowly framed 
technological solution— or nutritional techno- fi x—to the perceived limi-
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tations of par tic u lar foods or dietary patterns. If the problem is that 
highly pro cessed foods have been stripped of benefi cial nutrients, then 
engineering them back into foods is a way of convincing consumers to 
continue eating these products. Similarly, if impoverished populations 
have inadequate access to good- quality foods and diets, then specifi c nutri-
ent defi ciencies can be addressed through the nutrient fortifi cation of their 
staple foods, rather than by tackling the broader socioeconomic inequali-
ties that deny people an adequate income to afford better quality diets.

Food scientists have developed sophisticated pro cessing techniques to 
add and subtract nutrients and ingredients from foods while retaining the 
desired taste, texture, appearance, and durability of food products. A 
range of novel technologies are being developed and applied by food and 
agricultural scientists for these purposes, such as the breeding of ge ne-
tically engineered crops with modifi ed nutrient profi les, and new pro-
cessing techniques for manipulating or adding nutrients and other com-
ponents to foods and drink products. For example, food companies 
adding small quantities of fi sh oil to products— in order to claim the 
health benefi ts of their long- chain omega- 3 fats— have had to meet the 
signifi cant technological challenge of trying to overcome the “fi shy” taste 
of these oils. So food scientists developed microscopic capsules containing 
the fi sh oil that are intended to dissolve and release the fi sh oil in a per-
son’s stomach rather than in the mouth.32

While ge ne tically engineered crops with modifi ed nutrient profi les 
have been promised for many years, none of these modifi ed crops have yet 
reached the stage of commercial release. The most celebrated of these ge-
ne tically modifi ed crops has been the rice variety dubbed Golden Rice 
that scientists have engineered with enhanced levels of pro- vitamin A. 
The promoters of Golden Rice have touted it as a technological solution 
to vitamin A defi ciency for the world’s poor, since vitamin A is a major 
cause of blindness and of increased susceptibility to infection, particularly 
in children.33 Plant breeders have also ge ne tically modifi ed canola seeds to 
produce the type of long- chain omega- 3 fats (DHA) found in fi sh.34 An-
other ge ne tically modifi ed functional food crop under development is a 
variety of wheat with enhanced levels of resistant starch. When incorpo-
rated into food products, this modifi ed wheat may enable these products to 
be marketed as having a low glycemic index.35

The new nanotechnologies represent the next wave of technological 
innovation across the food system, including developments in agricultural 
production and breeding, and in food pro cessing and packaging. Nano-
technology is a set of tools and techniques for directly manipulating, 
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transforming, and mass- producing materials, living organisms, and prod-
ucts at the level of atoms and molecules, or at the nanometer scale (one- 
billionth of a meter). Food manufacturers are already using nanotechnol-
ogy to develop new pro cessing techniques and additives with novel or 
improved properties. These new techniques and materials may simply 
enable the more effi cient production of cheap, palatable, and durable 
con ve nience foods. But nanotechnology is also being used to nutrition-
ally engineer foods through the addition of nanoscale nutrients and food 
components. These nanonutrients may in some cases be more easily ab-
sorbed than the larger- scale equivalent nutrients and could therefore be 
added to foods in smaller quantities. Scientists are also developing na-
noscale encapsulation techniques for the addition of nutrients and food 
components to foods, such as nanoencapsulated fi sh oil, that may provide 
greater stability than existing microsized capsules, enabling them to bet-
ter withstand cooking, refrigeration or long- term storage.36

It is primarily the larger food manufacturing corporations that have 
the resources necessary to develop, test, seek regulatory approval for, and 
market these various forms of functional food technologies and products. 
So the trend toward functional food development is likely to accelerate the 
trends toward the corporate concentration and control of the food manu-
facturing sector.37 The world’s largest food and beverage corporation, 
Nestlé, launched its Nestlé Health Science venture in 2011. The new cen-
ter draws on cutting- edge science to develop new products with “enhanced” 
health benefi ts. It will also be capable of generating the scientifi c data that 
governments increasingly require to substantiate new health claims.38 One 
of the fi rst products to roll out of the lab was a new version of its BOOST 
Drink containing twenty- six essential vitamins and minerals and ten grams 
of protein per bottle. Nestlé is targeting this drink at “older adults” who 
can, according to the company’s marketing blurb, use it as “a con ve nient 
way . . .  to accomplish their daily nutritional goals while maintaining their 
busy lifestyle.”39

In 2012 the Quaker Oats Company, a division of PepsiCo, announced 
the creation of the Quaker Oats Center of Excellence, described by the 
company as a “cross functional entity focused on elevating the relevance 
and benefi ts of oats through science, agriculture and innovation.” The 
center will conduct research intended to build on the already positive 
public image of oats based on studies and health claims for the heart- 
heath benefi ts of oats in the 1990s. In a press release the director of the 
center, Marianne  O’Shea, states, “Oat science has already revealed impor-
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tant benefi ts such as heart health and satiety, but  we’ve only scratched the 
surface when it comes to the power of the oat and all it can do.”40

Nutritional Marketing and 

the Nutritional Facade

In her annual summary of the “Top 10 Functional Food Trends” in the 
Food Technology journal, food scientist and industry con sul tant Elizabeth 
Sloan identifi es the shifting trends among food manufacturers and 
health- conscious consumers.41 Some of these recent trends include what 
she calls “Retro Health,” a return to “traditional” strategies focusing on 
“avoidance foods,” such as reduced fat, calories, and sodium in foods. An-
other trend—“Prime Timers”— targets the health concerns of the over- 
fi fties age group, who might be more interested in functional foods that 
claim to address problems of cholesterol levels, bone health, memory, and 
digestion. The more active consumers are covered under the market seg-
ment she calls “Daily Dynamics”: foods and beverages that “boost” energy, 
improve sports per for mance, enhance memory, or reduce stress. Of the 
successful new food products launched in 2006– 2007, for example, Sloan 
reports that 30 percent carried an added- nutrient claim, such as added 
calcium or soy; 23 percent carried a reduced- calorie claim; and 22 percent 
a high- fi ber/whole- grain claim.42

One of the aims of nutritional marketing is to create what I refer to 
as a nutritional facade around a food product— an image of the food’s nu-
tritional characteristics and benefi ts. This nutritional facade then be-
comes the focus of food marketing campaigns. The other purpose of a 
nutritional facade is to cover up or distract attention from the underly-
ing ingredients and pro cessing techniques used to manufacture a food. 
Nutritional marketing typically focuses on the presence or absence of 
one or two nutrient components of a food— such as the presence of vita-
min C, calcium, and omega- 3 fats, or reduced quantities of fat, choles-
terol, or calories. A 2010 survey of selected supermarkets in the United 
States found that half of all products stocked carried a nutrient- content 
claim and that, of these, half  were pro cessed foods high in added salt, 
sugar, and fat.43 In Appetite for Profi t, public health attorney Michele Si-
mon refers to the nutritional marketing of such foods as “nutri- washing,” 
another variation of the corporate strategies of white- washing and 
green- washing.44
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These nutritional marketing practices reproduce and promote both 
nutrient- level and single- nutrient reductionism. The reductive focus on 
nutrient composition conceals the quality of a food and its ingredients, as 
well as its overall nutrient profi le. This is particularly the case with highly 
pro cessed breakfast cereals targeted at children and that typically contain 
highly refi ned grains, sugars, and chemical additives yet are marketed on 
the basis of the extensive list of added vitamins and minerals. Kellogg’s 
Froot Loops Marshmallow cereal, for example, has the nutrient- content 
claim “Good Source of Vitamin D” emblazoned at the top of the cereal 
box even though it contains a whopping 48 percent sugar.45 A 2006 study 
of breakfast cereals marketed to children revealed that those marketed 
with “low- fat” claims had, on average, no less sugar, salt, or calories than 
other breakfast cereals.46 The nutrient content claims on the front of the 
pack, as well as the nutrition information on the Nutrition Facts label, 
also fail to distinguish between nutrients intrinsic to a food or its ingredi-
ents, on the one hand, and those added to a food product during pro cessing, 
on the other.47

The enormous commercial success of Vitaminwater products also sug-
gests that cutting- edge nutrition science is not always required when ap-
pealing to the nutricentric consumer. Simply adding a few vitamins and 
minerals to water is enough to add an aura of health, even when that water 
also contains added fl avorings and 32 grams of sugar per bottle. Instead of 
esoteric ingredients backed by rigorous scientifi c studies and government- 
endorsed health claims, the manufacturers of Vitaminwater— now owned 
by the Coca- Cola corporation— just sprinkle a few nutrients into the mix 
and use suggestive names for each variety, such as “Revive,” “Energy,” “Fo-
cus,” and “Defense.” The Vitaminwater labels also carry the nutritional 
claim that this product is a “nutrient enhanced water beverage.” However 
both the suggestive names (“Defense”) and the accompanying commen-
taries (“Help support your immune system with the zinc and vitamin C in 
this bottle”) stray beyond nutrient claims and into the more highly regu-
lated territory of direct health claims.48

Health Claims and Functionally Marketed Foods

For much of the twentieth century, the U.S. Food and Drug Administra-
tion (FDA) prohibited the use of health claims on food labels advertising 
a link between foods, nutrients, or other food components, on the one 
hand, and specifi c diseases, bodily functions, and health conditions, on 
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the other. In 1984 the Kellogg company began advertising its All- Bran 
breakfast cereal with the claim that high- fi ber foods might help prevent 
cancer, in defi ance of FDA regulations. The FDA initially attempted to 
stop Kellogg’s marketing campaign but backed down under pressure from 
within its own oversight department.49 In the following years, the FDA 
tolerated the proliferation of health claims on food labels while it devel-
oped new labeling guidelines. The Nutrition Labeling and Education Act 
that was fi nally introduced in 1990 allowed companies to seek approval 
for health claims by submitting evidence for the claims to the FDA.50

The fi rst authorized health claim under the new legislation was issued 
in 1997— linking the beta- glucan soluble fi ber from  whole oats to the low-
ering of blood cholesterol levels— following evidence submitted by the 
Quaker Oats Company. Quaker had assembled scientifi c studies sup-
porting its claim— including a meta- analysis of previous studies published 
in 1992 that it had cosponsored— reporting that bran had a modest lower-
ing effect on blood cholesterol levels.51 To scientifi cally substantiate health 
claims, the FDA required evidence of the specifi c nutrient or active ingre-
dient in oats that was responsible for the claimed health effects. In this 
case, the FDA accepted Quaker’s claim that the active ingredient in oats 
imparting its health benefi ts is the beta- glucan soluble fi ber. Quaker was 
even able to quantify the precise effect, claiming that three grams of beta- 
glucan would reduce cholesterol by 5 percent in most people. The wording 
approved by the FDA for this health claim was as follows: “Soluble fi ber 
from oatmeal, as part of a low saturated fat, low cholesterol diet, may re-
duce the risk of heart disease.” Quaker quickly capitalized on this ap-
proved health claim by heavily advertising the health benefi ts of its oat 
products, which translated into impressive annual sales growth in the 
following years.52

The FDA currently distinguishes three types of health- related claims 
on food labels— health claims, qualifi ed health claims, and structure/
function claims— for which it requires different levels of scientifi c sub-
stantiation.53 Health claims— or scientifi cally substantiated health claims— 
refer to a direct relationship between a food component and the risk of 
disease and require the highest level of scientifi c substantiation for regu-
latory approval. The current FDA- approved health claims include the 
link between calcium and osteoporosis; soy protein and the risk of coro-
nary heart disease; saturated fats, trans- fats, and dietary cholesterol and 
heart disease risk; and folic acid and neural tube defects. Some  whole 
foods or  whole food extracts have also received approval for substantiated 
and qualifi ed health claims, such as  whole oats and oat fl our, nuts, tomatoes 
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and tomato sauce, and green tea. Qualifi ed health claims are claims that 
have not yet met all of the FDA’s scientifi c substantiation criteria required 
for authorized health claims.54 Nevertheless, they are permitted to carry 
similar types of claimed health benefi ts (e.g., the link between omega- 3 
fats and the reduction of heart disease risk), provided they also carry the 
statement that “conclusive” evidence does not exist for such claims. The 
FDA introduced this category of qualifi ed health claims in 2003 after a 
dietary supplement manufacturer legally challenged the FDA’s claims ap-
proval pro cess.55

Structure/function claims generally link single nutrients or foods to 
normal bodily functioning and growth, such as “calcium builds strong 
bones” and “fi ber maintains bowel regularity.” General Mills’ Cheerios 
breakfast cereal, for example, carries the front- of- pack structure/function 
claim “Clinically Proven to Help Reduce Cholesterol,” on the basis that it 
contains one gram of soluble fi ber per serving. The fi ne print on the pack 
reveals that “3 grams of soluble fi ber daily from  whole grain oat foods, like 
Cheerios and Honey Nut Cheerios, in a diet low in saturated fat and cho-
lesterol, may reduce the risk of heart disease.”56 Structure/function claims 
are relatively unregulated in the sense that they do not require preap-
proval by the FDA.57 Yet these structure/function claims should be clas-
sifi ed as fully fl edged “health claims” and require the same level of scien-
tifi c substantiation as disease prevention claims since they may be 
interpreted by consumers in much the same way.58 A report by the U.S. 
General Accounting Offi ce confi rms that “consumers fi nd it diffi cult to 
understand the differences between qualifi ed health claims and health 
claims . . .  Consumers have similar diffi culties understanding the differ-
ences among health, structure/function, and other health- and nutrient- 
related claims.”59

Claims about nutrient content in food advertisements rely on consum-
ers making their own connections between a nutrient and its perceived 
health benefi ts and are therefore limited to commonly recognizable 
nutrient- health associations. Direct health claims, on the other hand, 
open up a wider range of marketing possibilities for the food industry. 
Cholesterol- lowering foods such as sterol- enriched margarine may not 
have been introduced without the regulatory approval to make explicit 
cholesterol- lowering claims on the pack, since the nutrient- content claim 
“contains plant sterols” would be meaningless to most consumers. By 
highlighting the presence of an unfamiliar additive, such as plant sterols, 
these foods may even be looked upon suspiciously by consumers who pre-
fer minimally pro cessed foods. Making direct health claims may therefore 
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be effective for reaching and infl uencing consumers unfamiliar with the 
latest nutritional trends and scientifi c developments.60

Health claims invariably exaggerate and decontextualize the health 
benefi ts of par tic u lar foods. All nutrients and  whole foods probably have 
multiple health benefi ts, many of which scientists are either unaware of or 
are unable to substantiate. To pick out any of these claimed health effects, 
and to allow them to be used on food packaging and in advertisements, is 
fl awed in at least two respects. First, it exaggerates the scientifi c certainty 
of such an association. Second, it exaggerates and decontextualizes the 
signifi cance of the par tic u lar food/nutrient and its related health benefi ts, 
in relation to the plethora of other such food-health relationships.

Studies examining consumers’ understanding and interpretation of 
health claims have identifi ed a number of ways in which the healthfulness 
of functionally marketed foods may be exaggerated in the minds of con-
sumers. A seminal study published in 1999 by food researchers Brian Roe, 
Alan Levy, and Brenda Derby has identifi ed a number of possible effects 
of health claims, such as the so- called “halo effect,” in which “the presence 
of a health claim induces a consumer to rate the product higher on other 
attributes not mentioned in the claim.”61 Another is the “magic- bullet ef-
fect” that leads consumers to attribute inappropriate and exaggerated 
health benefi ts to a food product.62 They also observed how health claims 
on the front of food packaging are prioritized over the information on the 
Nutrition Facts label and may discourage consumers from searching for 
further information on the package.63 For example, you could pick up a 
box of Cocoa Krispies that carries the front- of- pack claim that it is “a 
good source of 5 vitamins including folate” and “now helps support your 
child’s immunity” while overlooking the Nutrition Facts label that shows 
it contains 36.5 percent sugar.

Natur ally Marketed Foods

While the direct or implied health claims on food labels and in advertise-
ments usually relate to nutrients, an increasingly common marketing 
strategy is to draw attention to the presence of “whole” and “natural” in-
gredients in food products.64 These can be referred to as naturally marketed 
foods and include products in which minimally pro cessed  whole foods 
make up the bulk of the food or food ingredients, such as a box of oats or 
an ice cream made primarily from  whole food ingredients (e.g., cream, eggs, 
sugar, and fruit). But they also include highly pro cessed foods containing 
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small quantities of  whole foods, such as pro cessed white breads with a few 
 whole grains added.

Like low- fat label claims,  whole grain and natural claims create a health 
halo effect around a product, such that they may exaggerate the quality or 
healthful properties of a food in the eyes of consumers. Consumer surveys 
have shown that many people assume that foods advertised with  whole 
grain claims are also high in fi ber. However, one study of foods marketed 
with such  whole grain claims found that a high proportion of them did 
not contain enough fi ber to meet the FDA’s defi nition of a “good source” 
of fi ber.65

The use of “natural” and “whole” claims is hardly new. In Appetite for 
Change, Warren Belasco analyzes the ways in which the counterculture’s 
celebration of natural and  whole foods in the 1960s and 1970s was quickly 
appropriated by manufacturers of breakfast cereals and other con ve nience 
foods.66 These products sometimes referred either to the absence of 
chemical additives or to the presence— however minor— of ingredients 
that conveyed  wholesomeness, such as honey, nuts, or stone- ground wheat. 
However, there has been a resurgence of foods marketed with these 
claims— paralleling the rise of the “real food” movement— and they are 
beginning to outstrip foods marketed with nutrient claims. Almost half 
of the successful new products released in 2010– 2011 reportedly carried 
either a natural/organic or a high- fi ber/whole grain claim.67

Food companies have also responded to consumers’ growing concerns 
with highly pro cessed foods and ingredients by developing what industry 
analysts have started to call “clean label” foods.68 These are foods that 
display a short list of ingredients and few highly pro cessed or chemical- 
sounding ingredients. An example of a clean label is Häagen- Dazs Five ice 
cream that contains just fi ve simple ingredients: milk, cream, sugar, eggs, 
and one other ingredient for fl avor, such as cocoa or lemon. These new 
pro cessing and marketing strategies are in response to the growing de-
mand for good- quality foods, defi ned largely in terms of being minimally 
pro cessed. It is perhaps also a sign that nutritional marketing is beginning 
to lose some of its selling power with some classes of consumers.

Front- of- Pack Labeling Schemes and 

Promotional Logos

A range of front- of- pack and point- of- purchase labeling systems are al-
ready in place to convey to a shopper at a glance the relative healthfulness 
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of a food.69 The labeling schemes developed by food companies for their 
own products are largely intended to promote the healthier, “better for 
you,” or lesser- evil products within their product range. The labeling 
schemes run in de pen dently of food companies, on the other hand, rank 
all foods on the supermarket shelf, whether of good or poor quality. 
Government- mandated labeling systems, such as calorie labeling and 
traffi c- light labeling systems, are another source of guidance for consum-
ers about the nutritional contents of foods. These labeling schemes are 
primarily focused on nutrients and are usually based on a specifi c nutrient 
profi ling system to evaluate and rank foods.70

The more “positive” promotional logos introduced by food companies 
include Kraft’s Sensible Solutions, PepsiCo’s Smart Spot, and the contro-
versial Smart Choices Program. Smart Choices was introduced in 2009 
by a number of leading food companies in conjunction with nutrition ex-
perts and organizations, and administered by the American Society for 
Nutrition.71 This scheme was voluntarily suspended in 2010 when its 
green logo began appearing on sugary breakfast cereals such as Froot 
Loops and Cocoa Puffs, drawing close media scrutiny and destroying the 
program’s credibility. The Froot Loops fi asco highlighted the lenient cri-
teria that food companies inevitably adopt to rank their own products.72 
Food manufacturers also use third- party health endorsements, such as 
the American Heart Association’s Heart- Check symbol and the  Whole 
Grains Council’s  Whole Grain Stamp. Most of these schemes are based 
on meeting some minimum qualifying criteria, such as the quantities of 
salt, sugar, total fat, cholesterol, saturated fat, trans- fat, and selected vita-
mins and minerals contained in a product.

In 2011 the Grocery Manufacturers of America, representing all the 
major food manufacturers, introduced its own voluntary Facts Up Front 
front- of- pack nutrition labeling system under which companies can place 
an icon on food packaging that displays calories, saturated fat, salt, and 
sugar per serving. Critics of these voluntary initiatives argue that they are 
an attempt by the food industry to circumvent more stringent and man-
datory government- regulated schemes, such as traffi c light systems. But 
the Facts Up Front labeling system also suggests that the industry consid-
ers there to be little to fear from providing quantifi ed, nutrient- by- 
nutrient information about their products.

Other types of nutritional scoring and ranking systems are displayed 
on the shelf or at the point of purchase rather than on the label. For in-
stance, the NuVal system, developed by an in de pen dent panel of nutrition 
and medical experts led by Yale University researcher David Katz, ranks 
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foods from 1 to 100 and is currently being used in a number of supermar-
ket chains across the United States. The Guiding Stars program devel-
oped by one supermarket chain allocates between 0 and 4 stars to each 
item within a food and beverage category. These schemes intend to offer a 
single indicator of the nutritional quality of a food and are a means of 
ranking foods within each product category.73

Another type of front- of- pack labeling is the traffi c light scheme devel-
oped by the U.K. Food Standards Agency that retailers and manufactur-
ers can voluntarily use on the front of packages.74 The U.K. traffi c light 
system lists only the quantities of total fat, saturated fat, sodium, and 
sugar and color- codes each of these red, amber, or green depending on the 
quantities of each food component in a product. Salt and sugar are key 
ingredients in highly pro cessed foods and may be reliable indicators of the 
overall quality of a food. But this labeling system maintains the long- 
standing focus on and stigmatization of fat and saturated fat. Even within 
the terms of nutricentric food labeling, the omission of calories from the 
U.K. traffi c light system seems odd. Some studies have demonstrated that 
consumers prefer and fi nd easier to comprehend such simple color- coded 
labeling systems, and this may be precisely why they are so vigorously op-
posed by the food industry.75 The industry is reported to have spent 
around one billion euros successfully lobbying the Eu ro pe an Food Safety 
Authority to reject a proposal for the introduction of a mandatory traffi c- 
light labeling system across Eu rope.76

These front- of- pack labeling schemes are usually underpinned by nu-
trient profi ling systems that have been developed by in de pen dent nutri-
tion experts, government institutions, or food or retailing companies. 
Nutrient profi ling has been defi ned as the science of ranking foods based 
on their nutrient composition.77 It involves evaluating foods based on a 
range of constituent nutrients and weighting the various benefi cial and 
detrimental (i.e., good and bad) nutrients in order to produce a single 
nutrient- density score or nutritional classifi cation. These profi ling sys-
tems use varying methods for evaluating and classifying foods.78 Never-
theless, in most schemes, the bad nutrients are the usual suspects, satu-
rated fats, trans- fats, calories, sugar, and salt; the good nutrients usually 
include protein, fi ber, polyunsaturated fats, vitamins A and C, calcium, 
and iron.79 Most profi ling schemes focus on nutrients, although some 
combine nutrient and food ingredient criteria. While maintaining our at-
tention on nutrients, nutrient profi ling systems at least move us beyond 
the reductive focus on single nutrients. Nevertheless, this multinutrient 
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evaluation of foods is largely based on the simple addition and weighting 
of the single nutrients in a food and therefore reproduces— and possibly 
even magnifi es— some of the limitations and biases of single- nutrient 
reductionism.

Corpor ate Nutritionism

In the present era of functional nutritionism, there is now a deep com-
plicity between nutritionism and food corporations. In many respects, we 
can refer to this as the era of corporate nutritionism, as food corporations 
become the primary promoters and benefi ciaries of this reductive under-
standing of nutrients, foods, and the body. While a level of corporate in-
fl uence, and of government appeasement of food industry interests, is not 
new, it is since the 1980s that food corporations have come to control the 
nutritional agenda, and have become the dominant promoters of the nu-
tritionism paradigm. It matters less and less what nutrition experts or the 
government’s dietary guidelines advocate, for their advice will invariably 
be appropriated and reinterpreted by the research, development, and mar-
keting departments of food corporations and overwhelmed by a barrage 
of nutritional and health claims.

The marketing of foods with nutrient- content and health claims has 
become the primary means through which the public now encounters 
nutritional information. Beyond its role in selling products, nutritional 
marketing now also shapes and disseminates the functional nutritionism 
paradigm itself. Through these nutritionally engineered products and nu-
tritional marketing practices, the food industry promotes the most sim-
plifi ed, decontextualized, deterministic, and exaggerated ways of under-
standing nutrients, foods, and the body. The food industry has also 
capitalized on, and accentuated the shift to, a more positive and func-
tional view of foods and nutrients that target internal bodily functions. It 
also exacerbates the anxieties surrounding the perceived lack of these nu-
trients in conventional foods and dietary patterns.

The sheer volume of nutritional advertising has maintained the focus 
of many consumers on nutrients and other functional components of 
foods, rather than on the quality of food products and their ingredients. 
The marketing bud gets of some food corporations now run into the hun-
dreds of millions of dollars, easily overwhelming government agencies’ 
modest nutrition education and health promotion efforts. Many of these 
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food companies are transnational corporations that are able to invest sig-
nifi cant resources in the development of new products, in new technologies 
for designing nutritionally engineered foods, and in scientifi c research to 
support the claimed health benefi ts of their products.

The ability of food companies to promote their products and cultivate 
consumer demand, unhindered by restrictive regulations, has been facili-
tated by compliant and cooperative governments and nutrition experts 
and institutions. Government agencies such as the U.S. Department of 
Agriculture and the FDA have seemed more intent on enabling these 
food marketing possibilities than restricting them. The introduction of 
new food labeling regulations in the United States in the mid- 1990s per-
mitting a range of direct health claims on food packaging and in adver-
tisements has allowed food companies to capitalize on a broader range of 
nutritional concerns and functional nutrients. At the same time, food com-
panies’ use of these nutrient and health claims has been poorly regulated 
and monitored by these agencies.

Government agencies have also formulated national dietary guidelines 
for the public in ways that further, or at least protect, the interests of food 
producers or manufacturers, as discussed in previous chapters. The earli-
est American food guides, such as the Basic Four food guide, gave a promi-
nent place to meat and dairy foods. The Food Guide Pyramid and the latest 
MyPlate food guide have similarly given prominent place and ample rec-
ommended servings of dairy products. As Marion Nestle has argued, the 
Dietary Guidelines for Americans has typically been worded so as not to advise 
eating less of any specifi c foods. “Eat less” recommendations have been 
translated into nutrient- level language, such as eat less saturated fats or 
less sugar, rather than naming the foods in which these food components 
are typically consumed.80

The food industry spends millions of dollars each year lobbying politi-
cians as a means of more directly infl uencing government food policies 
and regulations.81 The defeat of the proposed traffi c- light labeling scheme 
in Eu rope, described earlier, following intense industry lobbying demon-
strates the power of food corporations to undermine what many public 
health institutions consider to be a powerful and effective labeling sys-
tem. Another documented example is the sugar industry’s lobbying of the 
World Health Or ga ni za tion to remove its proposed recommendation that 
added sugars should be limited to 10 percent of daily caloric intake in its 
2004 Global Strategy on Diet, Physical Activity and Health report.82 While resist-
ing direct government regulation, the food industry has instead under-
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taken to self- regulate its actions, such as through pledges to reduce chil-
dren’s food advertising or to reformulate its products by selectively reducing 
their sugar or salt content.83

Food companies have become increasingly active in directly funding 
scientifi c studies into par tic u lar foods or nutrients conducted by university- 
based researchers.84 Some reviews of these industry- funded studies have 
found that they are, on average, more likely to publish favorable fi ndings 
for the nutrient or food under investigation, thereby lending support for 
the industry sponsor’s products.85 These more favorable studies may have 
been used as scientifi c substantiation to support a food company’s sub-
mission to regulatory agencies for approval for health claims, such as 
Quaker’s funding of studies on the health benefi ts of oats described ear-
lier. These studies may also be referred to directly in advertisements for 
food products. Food companies also seek to infl uence expert dietary ad-
vice in other ways, such as by funding nutrition and public health organi-
zations or university departments. For example, the American Academy 
of Nutrition and Dietetics and the British Nutrition Foundation accept 
funding from food corporations.86 Another strategy of food corporations 
has been to set up industry front groups that purport to offer an in de pen-
dent expert or consumer voice.87 A recent example is Americans Against 
Food Taxes, which describes itself as “a co ali tion of concerned citizens— 
responsible individuals, fi nancially strapped families, small and large busi-
nesses in communities across the country— opposed to the government 
tax hikes on food and beverages.”88

In response to this growing corporate control of the nutriscape, there 
have been renewed attempts by public health experts and institutions, and 
in some cases government agencies, to impose more stringent regulations 
on food products and food marketing. Public health experts such as Kelly 
Brownell of Yale University and Marion Nestle have been vocal critics of 
the food industry’s marketing campaigns and argue for stricter labeling 
and marketing regulations.89 Despite its own role in promoting nutrition-
ism, discussed in chapter 6, the advocacy group Center for Science in the 
Public Interest has been active in exposing the inadequacies of some food 
labeling and marketing regulations. It has lobbied governments for regu-
latory changes and litigated to pressure food companies to reformulate 
their products or to change their marketing practices. However, the cen-
ter’s campaigns seem rather selective and narrowly focused and are not 
anticorporate per se, given their support, for example, for ge ne tically mod-
ifi ed crops.90
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Despite—or perhaps in response to— the food industry’s colonization 
of the nutriscape, many people have also started to look beyond the nutri-
centric focus of food marketing and dietary guidelines and are redefi ning 
and revaluing food quality in other terms. Chapter 9 considers some of 
these alternative approaches to food and the body.



What do we mean when we say something is nutritious? The nutritionism 
paradigm defi nes the nutritiousness and healthfulness of foods primarily 
in terms of their nutrient composition. Low fat, high fi ber, calcium, 
omega- 3, nutrient dense, low glycemic index— this is the kind of language 
that permeates expert and lay dietary discourses around the health effects 
of foods, since it is the only language that has so far been able to claim 
scientifi c authority and legitimacy. But we also understand the nutritious-
ness and healthfulness of food in other ways. Joan Gussow has pointed to 
 wholesomeness as one such characteristic of nutritious foods, which she 
contrasts with such highly pro cessed products as Twinkie sponge cakes.1 
She and many other food experts typically think of healthful foods as be-
ing minimally pro cessed and as having few added chemically synthesized 
compounds, as well as having been grown without the use of chemicals.

Virtually everyone interested in food and nutrition today promotes 
and celebrates the production and consumption of good- quality food, or 
what is now often simply called “real food.” While “quality” is a contested 
term, among contemporary food movements there is a fair degree of con-
sensus about what constitutes good- quality or real food. The local food 
movement, the international Slow Food movement, counternutritional 
food advocacy groups such as the Weston A. Price Foundation, leading 
chefs, and affl uent foodies all generally celebrate fresh, minimally pro-
cessed and traditionally, organically, and locally grown and prepared foods. 

ch a pter nine

The Food Quality Paradigm

Alternative Approaches to Food and the Body

In an era when the laxative Metamucil has claimed it contains as much fi ber as two bowls 
of oatmeal, or the table sweetener Equal has tried to position itself “as a healthy alternative” 
like “2% milk,” nutrients alone cannot defi ne a healthy food. What we mean by “nutritious” 

is something more. We mean, I think, something like “wholesome.”
—joan dye gussow, “can an organic twinkie be certified?,” 1997
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Most recommended dietary patterns, such as the Mediterranean, vegetar-
ian, low- carb, low- fat, and paleo diets are also invariably based on good- 
quality, minimally pro cessed, fresh foods.

Aside from the way in which a food has been produced and pro cessed, a 
number of other approaches have been used to identify healthful foods and 
dietary patterns. Cultural and traditional knowledge and practices of food 
production and consumption continue to act as a guide for many people 
and communities around the world as to how to choose, prepare, and com-
bine healthy and tasty foods. The sensual and practical experiences of 
growing, preparing, and eating food offer other ways of identifying health-
ful foods, as well as alternative ways of engaging with our own bodies.

The alternative paradigm I outline in this chapter shifts the focus from 
nutrients to foods and dietary patterns. But it also places food production 
and pro cessing quality at the center of our understanding of food and 
health. The food quality paradigm ultimately involves integrating food 
production and pro cessing quality, cultural- traditional knowledge, and 
sensual- practical experience, as well as the nutritional- scientifi c analysis of 
nutrients, foods, and dietary patterns (appendix table A.9). It also provides 
a way of contextualizing and qualifying nutritional- scientifi c knowledge. 
In discussing these other approaches, the aim  here is not to replace one set 
of “truths” with another. Rather, it is to value a range of approaches to food 
and the body and to suggest that they can all contribute to a more inte-
grated and less reductive understanding of the healthfulness of foods.

Categorizing Food Production and 

Pro cessing Quality

The starting point for my critique of nutritionism was the way in which 
nutrition science and dietary advice have obscured food pro cessing quality 
and blurred the qualitative distinction between minimally and highly pro-
cessed foods. Nutritional knowledge can complement our understanding 
of the way different pro cessing techniques may enhance, transform, or de-
grade the quality of a food. Nutrition science is at its best when it can re-
veal and elucidate some of the differences among them, but is at its worst 
when it conceals or blurs important distinctions among these levels of food 
quality. Much nutrition research supports the argument that minimally 
pro cessed foods are healthier than highly pro cessed foods, but this is not 
always the case, particularly because most research has focused on single 
nutrients or single ingredients. Even most food- level studies tend to evalu-
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ate and compare the health effects of various  whole or minimally pro cessed 
foods, rather than examining highly pro cessed foods and the various pro-
cessed ingredients, additives, and chemical residues they may contain.

Partly because of the dominance of the nutritionism paradigm, nutri-
tion and food experts have had little interest in developing a language— 
that is, a set of terms, categories, and concepts— for identifying and dis-
tinguishing foods on the basis of pro cessing quality. The exceptions are 
generic terms such as pro cessed or highly pro cessed food and more derogatory 
terms such as junk food. Claude Fischler’s term for highly pro cessed and 
technologically transformed foods is “unidentifi ed edible objects”; Joan 
Gussow refers to “the objects once called food” and “edible substances”; 
and Michael Pollan paraphrases Gussow by calling these foods “edible 
food- like substances.”2 In the absence of schemes for categorizing foods 
according to levels and types of pro cessing, some types of foods tend to be 
placed in either the “good food” or the “bad food” basket, regardless of the 
way in which they are produced. In some food guides, for example, foods 
such as bread, yogurt, and fruit are typically depicted as healthy, while 
pizza, hamburgers, and muffi ns are portrayed as unhealthy or junk food. 
But this categorization fails to acknowledge that there are both poor- and 
good- quality varieties of all of these types of foods.

One of the few nutrition experts in recent de cades to have focused pri-
marily on the nutritional effects of food pro cessing, and to have devel-
oped a classifi cation system based on types of pro cessing, was the late 
Canadian biochemist Ross Hume Hall. In his book The Unoffi cial Guide to 
Smart Nutrition (2000), Hall proposed a 1- to- 4 ranking system within 
each food group based on the method of agricultural production and the 
types of pro cessing that foods have been subjected to. The three main 
criteria he used to rank foods  were the degree of pro cessing, the quantity 
of nonnutritional chemicals added to the food, and the amount of fi ber 
contained in the end product. Hall ranked minimally pro cessed, fresh, 
organic, and free- range products the highest, followed by increasingly re-
fi ned, frozen, and preserved foods, and food products that have been 
subjected to various forms of chemical pro cessing and industrial manu-
facture. In the fruit group, for example, Hall ranked fresh and raw pro-
duce the highest, followed by frozen, then dried, and then canned fruit. 
In the meat category, top- ranked are free- range meats, then cuts of fresh 
meat, then commercial hamburger and frozen meats, followed by bacon, 
sausages, and low- fat meats.3 Hall’s rankings mainly refer to individual 
ingredients rather than to fi nal food products and mixed- ingredient 
foods. His ranking system also confl ates the agricultural and pro cessing 
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aspects of food quality. Hall was clear that these rankings refl ect the nu-
trient profi le of these foods, with the highest- ranked foods having a more 
benefi cial nutrient profi le. In this sense he relied on conventional nutri-
tional criteria to justify these rankings. Nevertheless, he prioritized the 
level of pro cessing and the methods of agricultural production within his 
ranking system.

The food classifi cation system I outline  here distinguishes among three 
broad categories of food ingredients (table 9.1) and three corresponding 

table 9.1

Levels of Pro cessing of Food Ingredients

Whole Food Ingredients (Minimally Pro cessed and Benefi cially Pro cessed Ingredients)

•  Defi nition:  Whole foods; foods minimally pro cessed or benefi cially pro cessed 
through fermentation, preservation, sprouting, and cooking

•  Techniques: Manual, and in some cases mechanical, preparation (e.g., peeling, 
chopping, mixing); natural fermentation; canning, bottling

•  Examples:  Whole grains, particularly fermented and sprouted; fresh and fermented 
vegetables and fruits;  whole meat, animal organs, and fi sh; unhomogenized, raw or 
fermented full- fat milk and dairy products (cream, butter, yogurt); nuts and seeds; 
fermented soy products; spices

Refi ned- Extracted Ingredients (Concentrated Ingredients)

•  Defi nition: Extracted, refi ned, and concentrated ingredients and foods, often 
involving the removal of other benefi cial food components from a  whole food

•  Techniques: Manual practices; mechanical technologies; grinding; some chemical, 
thermal, high- pressure, and biotechnological methods; fractionation techniques

•  Examples: Refi ned and ground grains and fl ours; refi ned corn starch; extracted and 
refi ned sugar; extracted and refi ned vegetable oils; lard; reduced- fat and fraction-
ated milk; milk powder; fruit juices; soy milk and other soy fractions; high- fat 
minced meat; some nutritional supplements and extracts, such as fi sh oils

Processed- Reconstituted Ingredients (Detrimentally Pro cessed Ingredients)

•  Defi nition: Ingredients and foods that are broken down into their constituent 
components, and transformed, reconstituted, or signifi cantly degraded during 
pro cessing, preparation, and cooking

•  Techniques: Chemical technologies; cellular and ge ne tic biotechnologies; nanotech-
nologies; high- pressure and heat extraction; irradiation; hydrogenation and 
interesterifi cation

•  Examples: Chemically reconstituted and chemically synthesized preservatives, 
colors, fl avors, and other additives; hydrogenated and interesterifi ed oils; artifi cial 
sweeteners; high- fructose corn syrup; chemically modifi ed starch; textured 
vegetable or soy protein; nanoscale and nanoreconstituted ingredients and 
additives; continually reused deep- frying oils; chemically pro cessed meats; 
mechanically extracted meat; some nutrient supplements and additives, such as 
plant sterols and stanols
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types of fi nal food products based on levels and intensity of technological 
pro cessing (table 9.2).4 Foods and ingredients are categorized as, fi rst, 
 whole, minimally pro cessed or benefi cially pro cessed; second, refi ned- 
processed or refi ned- extracted; and third, processed- reconstituted or det-
rimentally pro cessed. The choice of three categories is arbitrary— more 
could be included, and other, more accessible and evocative names could 
also be used. But three categories avoid the overly dichotomized and sim-
plifi ed choice when only two categories are used (e.g.,  whole foods vs. 
highly pro cessed foods), while also accentuating the distinction between 
foods that may be less nutritious than  whole foods but okay to eat in mod-
eration, and those that are not just devoid of nutritiousness but may be 
more directly harmful in any quantity.5

The criteria for distinguishing these three categories of pro cessing 
quality are based primarily on the type and intensity of technological in-
tervention. Each successive category within this tripartite classifi cation 

table 9.2

Levels of Pro cessing of Foods and Food Products

Whole Foods (Minimally Pro cessed and Benefi cially Pro cessed Foods)

•  Defi nition: Foods and meals prepared primarily with good- quality  whole and 
minimally or benefi cially pro cessed ingredients; benefi cial combinations of 
ingredients and foods; may also include some quantities of refi ned- extracted 
ingredients

•  Examples: Butter; sourdough (fermented)  whole wheat bread;  whole meat and 
home- minced meat; eggs; full- fat dairy products; mixed meals prepared with 
these foods; homemade cakes and muffi ns

Refi ned- Processed Foods

•  Defi nition: Foods produced with a combination of  whole and refi ned- extracted 
ingredients, and only small quantities of processed- reconstituted ingredients

•  Examples: White yeasted bread; cake and muffi ns with large quantities of sugar; 
dairy products with added sugar; foods produced with larger quantities of oils, 
fat, salt, refi ned fl ours and fatty meats

Pro cessed- Reconstituted Foods (Detrimentally Pro cessed Foods)

•  Defi nition: Highly pro cessed foods that are constructed primarily out of processed- 
reconstituted and refi ned- extracted ingredients and additives

•  Examples: Margarine; soft drinks and sweetened beverages; modern industrial 
bread (with added gluten, emulsifi ers, and preservatives); commercially deep- fried 
fast foods; reconstituted fi sh sticks; chicken nuggets; commercial sausages, 
hamburgers and pro cessed meat products; breakfast cereals made with highly 
refi ned grains and high in sugar; most commercial snack foods and confectionar-
ies made primarily from refi ned and modifi ed fl our, starch, sugars and oils
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system generally involves a reduction or degradation in food quality, due 
to the removal of benefi cial food components, the concentration of cer-
tain food components, or the further technological transformation and 
degradation of the foods and ingredients. However, the quality of foods, 
including their nutritional quality and their health effects, can also vary 
greatly within each category, depending, for example, on the type of pro-
cessing they are subjected to, and the relative quantities of refi ned and 
reconstituted ingredients. I also make no claims regarding the specifi c 
health effects of any of these food categories; for example, I do not argue 
that all processed- reconstituted foods cause specifi c chronic diseases or 
lead to weight gain.

The fi rst category is ingredients that are  whole or have been minimally 
pro cessed or benefi cially pro cessed. Unless eaten raw and  whole, most 
foods are pro cessed in some way, but the pro cessing and transformation in 
this case typically occur at the level of the  whole food— or what can be 
referred to as the organic level, that is, at the level of the  whole food prod-
uct or  whole organism as we encounter them with our unaided senses. 
They include ingredients prepared using chopping, peeling, cooking, cul-
turing, and fermentation techniques. All of this pro cessing can be done 
with your own hands using simple equipment in a domestic kitchen, al-
though mechanical technologies such as mechanical mixers can also be 
used to pro cess foods at this level.

Importantly, some of these pro cessing techniques may improve or en-
hance the quality of food by making them more palatable and nutritious, 
by removing or negating potentially harmful components, or by preserv-
ing them for year- round consumption.6 Cooking foods, for example, can 
enhance the palatability, safety, and nutritional quality of a food, an 
often- cited example being how cooking tomatoes increases the bioavail-
ability of lycopene.7 The fermentation of foods using a range of tradi-
tional techniques may also provide a range of benefi ts. This includes fer-
mented grains and fl our, fermented dairy products such as yogurt and 
cheese, fermented vegetables and soy products, and dried and canned 
beans and vegetables. In examining the fermentation practices of various 
cultures, ethnopharmacologist Nina Etkin argues that fermentation has 
been used in quite specifi c ways to produce foods that are “more nutri-
tious and otherwise healthful than their unpro cessed counterparts.”8:

Fermentations destroy some undesirable elements of the raw product; 
improve food digestibility and constituent availability and/or solubil-
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ity; enrich substrates with vitamins and amino acids; preserve foods, 
some for months or even years; transform vegetable protein to prod-
ucts that have meatlike qualities; bring forth fl avors, aromas, and tex-
tures; and are relatively inexpensive preparations that salvage wastes 
that otherwise would not be usable as food.9

The second pro cessing category, refi ned- extracted ingredients, includes 
items that are produced through the extraction, refi nement, and concen-
tration of food components from a  whole food, such as white fl our, vege-
table oil, lard, cane sugar, and fruit juice. This level of pro cessing often 
entails the removal of what may be benefi cial food components such as 
the outer shells of grains or the body of the fruit. The extraction and re-
fi nement of foods may involve the use of mechanical technologies for fi ne 
milling and oil extraction. In some cases this extraction also requires the 
use of chemical, high- temperature, and high- pressure technologies, as in 
the case of some vegetable oil and soy components. Some modern extrac-
tion and refi nement techniques are potentially more damaging to the 
food and may degrade and transform the character of the food and its 
components. Refi ned- extracted ingredients may also be susceptible to fur-
ther degradation from exposure to air or high- temperature cooking. For 
example, the pro cess of refi ning and extracting vegetable oil from seeds 
and the continual reuse of these oils for deep- frying, place these oils both 
in the refi ned- extracted and processed- reconstituted categories. The ex-
tracted and synthesized nutrients and components added to foods and 
supplements, such as omega- 3-rich fi sh oils, are also susceptible to oxida-
tion and other forms of degradation.10

Refi ned- extracted ingredients can have an important role to play in 
preparing tasty and healthful meals, such as the use of oils for cooking or 
adding to salads. The pro cess of refi ning and extracting foods is also a way 
of preserving and making these foods available all year round and enables 
ease of transportation and storage. While there is a long history of refi n-
ing and grinding of grains and fl our and of extracting vegetable oils, a 
range of modern technologies have enabled these ingredients to be ex-
tracted in greater volumes or to be more fi nely ground and refi ned. There 
is evidence that the overconsumption of large quantities of refi ned- 
extracted ingredients in concentrated forms, such as in the form of white 
fl our and fruit juice, can have deleterious health effects, usually due to 
this level of concentration rather than because these ingredients are harm-
ful in themselves. The enormous quantities of sugars now being consumed 
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by Americans— in the form of cane sugar, high- fructose corn syrup, and 
fruit juices— is of par tic u lar concern, accounting for up to one- quarter of 
many children’s calorie intake.11 The consumption of isolated and concen-
trated doses of nutrients in the form of fortifi ed foods and supplements 
may also pose health risks.12

The third pro cessing category of processed- reconstituted ingredients 
typically involves the use of technologies for breaking down foods into 
their component parts, for transforming the molecular structure of foods 
and food components, and for synthesizing artifi cial ingredients and addi-
tives. These forms of pro cessing may further remove or degrade otherwise 
benefi cial food components, introduce novel components into foods, and 
transform food components into more harmful end- products. Processed- 
reconstituted ingredients can be manufactured using chemical technolo-
gies, biotechnologies, and nanotechnologies that reconstitute foods at the 
cellular and molecular level, such as the techniques of hydrogenation and 
interesterifi cation, and high- pressure, thermal, and extrusion technologies. 
Food manufacturers’ and fast- food restaurants’ continual reuse of deep- 
frying oils can also oxidize and signifi cantly degrade, and thereby trans-
form, these oils. The deconstitution and chemical transformation of foods 
may also degrade or transform the way the body metabolizes these foods in 
ways yet to be studied or fully understood by nutrition scientists.

The reconstituted meat ingredient dubbed “pink slime” is an example 
of such a processed- reconstituted food. This mechanically separated and 
disinfected beef product is known in the meat industry as “lean fi nely 
textured beef ” and “boneless beef trimmings.” It is produced by heating 
beef trimmings to high temperatures to melt off the fat, and treated with 
ammonia to kill bacteria. Since 2001 this processed- reconstituted meat 
has been used widely by the food manufacturing and fast food industries, 
and in school lunch programs, as a fi ller in ground beef and pro cessed 
meats, until it received widespread media coverage in 2012.13

The three categories of fi nal food products— whole foods, refi ned- 
processed foods, and processed- reconstituted foods— can be defi ned in 
terms of the relative quantities of  whole, refi ned- extracted, and processed- 
reconstituted ingredients they contain.  Whole foods— or minimally pro-
cessed and benefi cially pro cessed foods— are prepared primarily from 
 whole food ingredients, though they may also include small quantities of 
refi ned- extracted ingredients. Refi ned- processed foods contain moderate 
quantities of refi ned- extracted ingredients, such as added sugar, salt, fat, 
and refi ned fl our, but they may also contain small quantities of processed- 
reconstituted ingredients, such as chemical preservatives or fl avors.
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By contrast, I defi ne processed- reconstituted foods as foods that have 
little if any direct relation to any par tic u lar  whole foods but have instead 
been reconstructed, from the ground up, out of the deconstituted compo-
nents of  whole foods, refi ned- extracted ingredients, and other reconsti-
tuted and degraded ingredients and additives. These detrimentally pro-
cessed products are often heavily adulterated with ingredients such as 
cane sugar, high- fructose corn syrup, artifi cial sweeteners, highly refi ned 
fl ours, chemically modifi ed starches, soy fractions, mechanically extracted 
meat and animal fat, and refi ned and often chemically modifi ed vegetable 
oils (e.g., hydrogenated and interesterifi ed oils, trans- fats and i- fats). These 
food products might also then be subject to further pro cessing, such as 
being deep fried in old/degraded vegetable oils, that thereby further de-
grade their quality. The health threats posed by processed- reconstituted 
foods has little if anything to do with the presence or absence of specifi c 
naturally occurring nutrients— such as fats, carbs, or vitamins— but rather 
with the combined effect on the body of high levels of reconstituted, de-
graded, and synthetic food components and additives.

Chicken nuggets and Twinkies are quintessential processed- 
reconstituted foods. A chicken nugget is typically manufactured out of me-
chanically extracted chicken, with a range of additives to hold it together 
and give it texture and fl avor, such as textured vegetable protein, modifi ed 
starch, and gum.14 In Twinkie, Deconstructed, Steve Ettlinger meticulously 
describes the functions of twenty- fi ve of the ingredients that go into the 
manufacturing of Twinkies, such as corn sweeteners, corn thickeners, 
polysorbate 60, and cellulose gum.15 Other common examples of processed- 
reconstituted foods are children’s breakfast cereals composed of highly 
refi ned fl our and upward of 30 percent sugar, and much of the confection-
eries and snack bars that line supermarket shelves.

A now largely discarded term for these processed- reconstituted foods 
is fabricated foods, a term once used openly by the food industry that imme-
diately conveys the artifi ciality and highly constructed nature of these 
products. A 1975 food technology text titled Fabricated Foods defi ned them 
as “foods that have been taken apart and put together in a new form. De-
signed, engineered, or formulated from ingredients, they may or may not 
include additives, vitamins and minerals.”16 The authors of this textbook 
approvingly referred to margarine as an exemplary fabricated food. The 
terms simulated foods, synthetic foods, and imitation foods are other now rarely 
used food industry terms for fabricated foods.

A characteristic of many of these highly pro cessed ingredients and fi -
nal food products is that they are more quickly and easily consumed, and 
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may be less satiating, relative to the same quantity of food consumed in 
the form of minimally pro cessed foods.17 The soft, almost premasticated 
meat in a fast- food chain’s burger— fi lled with ground and reconstituted 
fatty animal off- cuts—is a case in point. The same quantity of meat in the 
form of a steak may take considerably more time to chew and digest. 
These processed- reconstituted foods also typically contain many “hidden 
ingredients” or, in nutricentric terms, “hidden calories,” which can take 
the form of hidden carbs (e.g., fl our), hidden fats (e.g., vegetable oil or 
extracted animal fats), or hidden protein (e.g., soy derivatives or milk 
powder).

A par tic u lar type of food may be represented in all three of these cate-
gories. For example, the best- quality breads are those made with  whole 
wheat fl our or a mixture of  whole and white fl our, contain no chemical 
additives, and are risen slowly, perhaps with a sourdough culture. Moderate- 
quality breads include those made from refi ned white fl our and risen 
quickly with commercial yeast— perhaps in the form of a crunchy white 
Italian- style bread— and can be a tasty and fi lling accompaniment to other 
good- quality foods. The poorest- quality breads include the typical soft, 
sliced, supermarket loaf, manufactured using very highly refi ned fl ours 
and a range of additives, such as fl our improvers, chemical preservatives, 
hardened fats, and added gluten. They may be “raised” using accelerated 
yeast- based or mechanical aeration techniques but without any signifi cant 
fermentation of the dough.18 The current denigration of refi ned (white) 
fl our— both within mainstream dietary guidelines and by the low- carb 
movement— often fails to distinguish among the qualities of the food in 
which these refi ned fl ours are embedded. There is a qualitative difference 
between a good white sourdough bread and a soft white supermarket loaf, 
but these differences are blurred by the categories “refi ned grain,” “refi ned 
carbs,” or “high carb.”

The question of food quality needs to be distinguished from that of 
quantity. It may be sensible to limit one’s consumption of “rich”  whole foods 
such as butter and bacon and of good- quality, homemade desserts high in 
sugar and refi ned fl our. But this is not the same as calling butter, meat, or 
fl our- based products “bad” or harmful foods. Refi ned- processed foods are 
more likely to become a health problem when overconsumed in one’s over-
all diet, particularly when eaten in isolation and in the absence of other 
 whole foods. However, these foods can form a healthful part of the diet 
when eaten in combination with  whole foods. Processed- reconstituted 
foods, on the other hand, are not merely foods that one should not over-
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consume but foods one should really avoid altogether, because they contain 
a high level of potentially harmful constituents and are otherwise largely 
devoid of nourishment. Their production and availability should there-
fore be directly regulated, such as by mandating upper limits on the quan-
tities of some refi ned- extracted and reconstituted ingredients that foods 
are permitted to contain. However, this characterization of processed- 
reconstituted foods as not so much bad foods, but nasty foods, runs coun-
ter to the Academy for Nutrition and Dietetics’ claim that “there are no 
such thing as good and bad foods, only good and bad diets”— an expression 
also much- loved by food manufacturers.19

Nutrition researchers can use such a food categorization system to dis-
tinguish among types of foods in their dietary studies and to provide a 
way to understand and contextualize the health effects of nutrients, foods, 
and dietary patterns. Defi ning and categorizing food quality in terms of 
methods of primary production and pro cessing, rather than in terms of 
nutrient composition, can be the basis of alternative dietary guidelines, 
nutrition education strategies, and food and nutrition policies and regula-
tions. School food programs, for example, could be regulated on the basis 
of the production and pro cessing quality of foods and food ingredients, 
rather than on nutrient- level criteria.20 Similarly, the hurdle criteria for 
nutrient- content and health- claim regulations, as well as traffi c light and 
other front- of- pack labeling schemes, could be based on food pro cessing 
quality rather than on nutrient composition as is currently the case. A set 
of meaningful and accessible food categories and terms may also enable 
the lay public to more readily identify and describe the type and quality of 
foods on the supermarket shelf and on a fast- food menu.

To criticize the quality of highly pro cessed foods is not to deny the many 
benefi ts that prepro cessed, prepared, and packaged foods have brought to 
people over the past century. Pro cessed foods of various kinds save time 
and labor in food preparation and have been important in easing the do-
mestic burden of women in contexts where they have borne and continue 
to bear much of the responsibility for food preparation. These foods have 
also enabled a diversifi cation of diets and have made new foods and tastes 
more accessible and more affordable to a broader population.21 In making 
a wider range of foods available to people all year round and across geo-
graph i cal locations, they have most likely contributed to the improvement 
of many people’s health. Even dedicated home cooks who largely cook from 
scratch use a wide range of prepared foods or ingredients— such as canned 
tomatoes, pasta, olives, and yogurt— as the basis of tasty and healthy meals. 
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It is not the con ve nience of pro cessed or fast foods that is the issue  here but 
rather their quality or level of pro cessing.

Primary Production Quality

In terms of primary produce, the quality of foods can vary according to 
the types of agricultural technologies, production methods, breeding 
techniques, soil quality, and harvesting and transportation practices. We 
can use a series of dualistic criteria for distinguishing between good- 
quality and poorer- quality primary produce, such as organic, biodynamic, 
and wild- harvested versus chemical, industrially grown foods; free- range 
and pastured versus confi ned and grain- fed animal products; traditionally 
bred versus hybrid- industrial seed and animal varieties; and fresh, local 
produce versus those refrigerated and transported over long distances. 
The greatest concern  here is the range of chemical pesticides, antibiotics, 
and growth hormones found in industrially produced foods and their 
possible effects on the body.22 Aside from the toxicity of these chemicals 
at high levels of exposure, there has been little research on how these 
chemicals might affect bodily metabolism in other ways.

The nutrient profi le of primary produce can vary considerably accord-
ing to these methods of primary production. For example, grass- fed beef 
and free- range eggs generally have a higher omega- 3 fat content than do 
products from confi ned and grain- fed animals. Modern cattle breeds and 
production methods also produce meat and milk with higher levels of 
saturated fats and hormones.23 The health of the soils in which foods are 
grown may shape the nutritional content of foods, as can the breeds and 
the production methods used in animal production.

A number of studies have compared the nutrient composition of or-
ganic and conventionally grown foods, and some have mea sured the dif-
ferences in health outcomes from their consumption.24 Some studies have 
found that organic produce contains higher levels of par tic u lar micronu-
trients, while others have found little difference between them. However, 
this focus on nutrient content to evaluate the health benefi ts of organic 
produce distracts from the probably far more important benefi ts that 
come from the absence of chemical pesticides, fertilizers, antibiotics, and 
hormones used in their production, including how these chemical com-
pounds may affect the body’s metabolism of food and nutrients. The fo-
cus on the nutrient composition of organic foods may also accentuate the 
already widespread perceptions and fears of nutrient scarcity in the food 
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supply and exaggerate the health implications of any nutrient- specifi c dif-
ferences between organic and conventional foods. The consumers who 
can afford and are more inclined to purchase organic foods are probably 
the least likely to be consuming nutritionally defi cient diets.

The Appeal to Culture and Tr adition

Cuisine is to be understood as the art of manipulation and skillful combination, 
given that perfectly balanced foods do not exist in nature.

—massimo montanari, food is culture, 2006

Culturally specifi c approaches to food offer another range of insights not 
only into how to identify healthful foods but also into how to prepare and 
combine them. Communities around the world— as well as within the 
United States— have developed culturally and geo graph i cally distinct di-
etary patterns and methods of food preparation. This accumulated knowl-
edge is often embedded in the cuisines and recipes of cultures and commu-
nities, as well as in the traditional knowledge that links foods to par tic u lar 
health benefi ts and disease remedies.25 These food cultures can also provide 
clues as to the quantities and ratios of types of foods to consume.

To the extent that traditional dietary patterns have evolved in a pre-
modern or early modern context, they have primarily consisted of  whole 
or minimally pro cessed foods. Refi ned- extracted ingredients, such as oils 
and sugar, also have an important role to play in these traditional cuisines 
in making  whole foods tasty and enjoyable to eat and as components of 
elaborate dishes. The par tic u lar combinations of  whole foods that feature 
in these cuisines can bring out the health benefi ts of individual foods in 
ways that nutrition scientists do not yet fully understand or appreciate. 
How these  whole foods are grown or sourced— such as using traditional 
agricultural practices, plant varieties and breeds of animals, or wild and 
freshly harvested plant foods— also contributes to their nutritiousness.

Traditional dietary patterns also provide a perspective from which to 
question the healthfulness of novel foods and food pro cessing techniques, 
as well as changes in the form and quantity of foods consumed today. For 
example, refi ned vegetable oils and unfermented soy products are now be-
ing consumed in enormous quantities and are also advocated by many 
nutrition experts as promoting good health. Yet soy products have tradi-
tionally been eaten only in a fermented and carefully prepared form in 
Asian countries such as China, while the mass production of vegetable 
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oils has been enabled only by modern extraction and refi ning technolo-
gies developed over the past century.26

A number of recent pop u lar food books celebrate the diversity and 
healthfulness of traditional dietary patterns and the longevity of the peo-
ple following these diets, such as the long- lived inhabitants on the Japa-
nese island of Okinawa. These include Daphne Miller’s The Jungle Effect, 
Dan Buettner’s The Blue Zones, Bradley Willcox et al.’s The Okinawa Diet 
Plan, and John Robbins’s Healthy at 100.27 For the authors of many of these 
books, it is not just the type of food but how the food is prepared and con-
sumed that holds the key to the healthfulness of traditional diets. These 
communities have developed ways of preparing foods that may enhance 
the nutritional value of locally available foods while also mitigating the 
potential harmful properties of some foods.

Communities around the world have thrived, and in many cases con-
tinue to thrive, on a broad range of dietary patterns. These include diets 
that vary greatly in terms of the ratio of plant and animal foods and in 
terms of the range of macronutrient ratios applicable.28 In The Jungle Effect, 
Miller identifi es a number of common characteristics of many traditional 
diets, including the use of spices and fermented foods, the use of meat 
(including organ meats) in relatively small quantities, and communal eat-
ing practices. For Miller, it is not just the par tic u lar types of foods con-
sumed but also the recipes that encapsulate the healthfulness of tradi-
tional diets, because of the way they often benefi cially combine ingredients 
and enhance the taste of nutritious ingredients.29

However, as noted in chapter 7, nutrition experts and institutions, as 
well as pop u lar food writers, often attempt to reduce and generalize the 
essential foods or food components in these diets in a way that refl ects 
their own nutritional recommendations or preferences.30 The 2010 Di-
etary Guidelines for Americans, for example, highlights the benefi ts of the 
Mediterranean, the Japa nese, and the Okinawan diets.31 Yet other food 
and dietary movements draw contrary lessons from traditional dietary 
patterns. The paleo movement focuses on the claimed dietary habits of 
our hunter- gatherer ancestors and on the presumed health benefi ts of a 
diet high in meat but that excludes grains and, in some cases, dairy prod-
ucts. However, a common feature of all of these dietary patterns— one 
that is much less noted— is the lack of highly pro cessed foods they contain, 
rather than the presence of any specifi c types of  whole foods. Whether it 
is the “French,” the “Japa nese,” or the “Mediterranean” diet, these dietary 
patterns are typically defi ned by their promoters in terms of the  whole 
food dishes that are distinctive to these cultures or geo graph i cal regions, 
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rather than the vast range of more highly pro cessed foods that people in 
these countries actually consume today.

Communities living in par tic u lar locations and climates have devel-
oped their dietary patterns and cuisines largely based on readily available 
local and seasonal foods. These cuisines have also evolved in a context 
where defi ciency and infectious diseases, rather than chronic diseases,  were 
common. By contrast, many people now lead very sedentary lifestyles and 
are threatened by a different constellation of disease patterns. The nutri-
tional characteristics of the foods themselves may also be quite different, 
given the changes wrought by the industrialization of breeding and farm-
ing practices. In this context, some traditional foods and dietary patterns 
may well be better suited than others to contemporary living and eating 
patterns and body ideals.

Given that we are unlikely to adopt another culture’s dietary and life-
style patterns in their entirety, there is the question of how today we 
might incorporate parts of the dietary knowledge and practices of one or 
more cultures. We could— and most people do— take a cosmopolitan and 
eclectic approach, selectively appropriating some of the tasty, con ve nient, 
and “well- balanced” meals from a number of countries’ cuisines. In the 
course of a day, we can eat Swiss muesli for breakfast, Japa nese sushi with 
fi sh for lunch, and Mexican beans and tortillas for dinner. In doing so, we 
may risk losing the distinctive balance of types and quantities of foods 
that defi ne a par tic u lar cuisine and may overconsume some of the richer 
or feast dishes of these cuisines. But embracing this dietary diversity and 
eclecticism may compensate for the loss or neglect of some of the tradi-
tional techniques of food production and preparation that once enhanced 
the nutritional quality of these foods. While many peoples’ diets  were, 
and still are, largely constrained by the availability of immediately local 
and seasonal foods, people with suffi cient incomes now have access to an 
extraordinary abundance and diversity of foods all year round. A modern 
diet consisting of a greater variety of good- quality  whole foods— and that 
draws on food preparation methods, food combinations, and recipes from 
around the world— should be every bit as healthful, if not more so, as the 
diets consumed by people limited to local, in- season, and culturally spe-
cifi c foods.

There is a certain ideology of traditional diets that infuses the appre-
ciation and glorifi cation of other cultures’ eating patterns. It is important 
not to exaggerate the benefi ts of par tic u lar cultural cuisines or dietary 
patterns or to romanticize the diets or the health of these communities. 
To recognize the wisdom embedded in traditional cuisines is not to sug-
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gest that everyone ate well. Many people lacked access to adequate food 
and  were also confi ned to a narrow range of foods for most of the year. 
The ingeniousness of these cultures is that they have managed to develop 
techniques and recipes for preparing extremely healthful and tasty foods 
and food combinations out of this limited availability. Nevertheless, life 
expectancy in most countries has increased as they have followed the path 
of industrialization, no doubt in part due to the more widespread avail-
ability and affordability of many foods, including of meat and dairy foods.

In places where indigenous peoples’ health is poor due to the consump-
tion of a poor- quality, highly pro cessed diet, a number of studies have 
demonstrated the benefi ts of returning to traditional foods and eating 
patterns. Intervention studies with the Inuit in Greenland, Indigenous 
Australians, and indigenous Hawaiians have found their health improved 
when they  were for a period placed on their cultures’ traditional diets.32 
However, these benefi ts may have more to do with their adopting what is 
effectively a  whole foods diet, and the reduced consumption of highly 
pro cessed and poor- quality foods, rather than with the unique benefi ts of 
the traditional foods consumed in these studies. There is also a tendency 
among American experts and pop u lar commentators alike to selectively 
fetishize the foods and diets of foreign and non- Western cultures, rather 
than looking to the cuisines of local migrant populations or even to main-
stream white traditions. The combination of beans and tortillas eaten by 
many Mexican Americans, for example, has much to offer. Compared 
with highly pro cessed diets, even the unfashionable meal of “meat and 
three veg” that in the mid- twentieth century characterized the dominant 
diets of whites in the southern United States, the United Kingdom, and 
Australia now looks like a healthy alternative to a fast- food diet.

It is not only what foods are consumed by people in other cultures but 
also how they consume them that is of interest to scholars and food com-
mentators. The food habits of the French have long been held up as exem-
plary compared with American food cultures. Studies by Paul Rozin and 
Claude Fischler on dietary habits suggest that the French spend more 
time and take greater plea sure in consuming their food than Americans 
do. The French are also reported to have a greater focus on quality, rather 
than quantity, compared with Americans. At the same time, they suggest 
that Americans are paradoxically more concerned about their health and 
eating healthily.33 These factors may go some way toward explaining the 
different types and quantities of food consumed between these countries. 
Yet as signifi cant as these cultural differences may be, French dietary pat-
terns and health outcomes have tracked not too far behind those of Amer-
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icans. For all their celebration of plea sure and eschewing of healthism, the 
French too have their weight- loss diet fads, such as the currently pop u lar 
high- protein, low- carb Dukan Diet.34

These cross- cultural comparisons, and efforts to learn the lessons of 
other cultures, should be approached critically. For example, several food 
commentators have picked up on the traditional principle of Okinawan 
eating called hara hachi bu, which translates as “eat until you are eight parts 
full” or “eat until you are 80 percent full.”35 Michael Pollan draws on this 
principle as the basis for one of his food rules: “Stop eating before you’re 
full.”36 This principle may have served the Okinawans well, and it cer-
tainly resonates with the current exhortations from Pollan and most obe-
sity experts to “eat less” or “not too much.” However, this advice to stop 
eating before you are “full” may not work so well in a context where peo-
ple are surrounded by cheap, highly pro cessed, con ve nience foods. A recent 
study of ethnocultural groups in Canada quoted a Punjabi Indian who 
put forward a contrary approach to eating. He suggested that not eating 
enough at mealtime— rather than eating too much— might be contributing 
to poor diets and health outcomes, particularly among children: “Here, 
kids don’t fi ll up on their food. That’s why they eat so frequently, they eat 
bread, banana, candy, I’m hungry, have pop, cookies, chips. Me, I don’t eat 
anything between my meals. I eat roti and I stay full until it’s time to eat 
again.”37 In a context where poor- quality snack foods and sweets are read-
ily available, eating until you are 100 percent full— including fi lling up on 
roti —could be a more sensible eating strategy for reducing the number of 
poor- quality snacks between meals.

The Sensual and Pr actical Experience of 

Consuming and Producing Food

The human senses discriminate a wide range of quality of natural foods and can also detect bacterial 
and other types of natural contamination that might be harmful. The technological food system, 

by separating palatability from nutritional quality, seriously impairs the ability of the individual 
to assess nutrition. But having made this separation, the technologic food system provides no 

surrogate function for the intrinsic human sense of food quality the individual possesses.
—ross hume hall, food for nought: the decline 

in nutrition, 1974

In Food for Nought, Ross Hume Hall argued that in earlier times the human 
senses allowed individuals to assess the nutritional quality and safety of 
food. For example, “rotted food looked and smelled rotten.” But he argued 
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that this connection between food and the senses has been severed by the 
“technologic food system” and the manufacturing of highly pro cessed, 
fabricated, and imitation foods that fool the senses by simulating the taste 
and texture of “natural” food.38 At the same time, Hall suggested food- 
labeling regulations had failed to provide the public with an adequate sur-
rogate for the senses. In 1971 the U.S. Food and Drug Administration 
(FDA) removed the requirement that imitation foods be labeled imita-
tions, while the new nutrition facts panel gave no clue as to how a food 
had been pro cessed and transformed.

Hall was an early critic of the way our taste buds have been over-
whelmed and seduced by the combinations of ingredients and additives 
conjured by food scientists and the food manufacturing and ser vice in-
dustries. Some critics of fast food and highly pro cessed food emphasize 
the way our bodies are wired to like and to respond to the taste and tex-
ture of fat, sugar, and salt. In The End of Overeating, David Kessler, former 
commissioner of the FDA, argues that loading foods with the right com-
bination of fat, sugar, and salt not only makes them highly palatable but 
also activates certain “reward centers” in the brain that override other 
bodily signals, such as for satiety, thereby causing us to overeat.39 What-
ever the merit of these physiological explanations, Kessler sees these three 
ingredients as tricking our bodies into eating more calories. Another way 
in which our sense of taste may let us down is in failing to detect the many 
other “hidden” ingredients in highly pro cessed foods, including the hid-
den oils, fats, modifi ed starches, and sugars.

Nutrition experts have at times been complicit with this undermining 
of the senses as a guide to food quality. The promotion of margarine over 
butter is an example of expert advice encouraging people to override their 
taste buds in order to eat more healthily. Another is the suggestion of 
some glycemic index and low- carb experts that despite what our tongues, 
bodies, and culinary experience may reveal to us, fl our and sugar are es-
sentially the same thing since both are turned into glucose in the body.40

There is some scientifi c research that supports the idea that our 
senses may be able to detect the nutritional value of foods. Biologists 
Stephen Goff and Harry Klee, for example, have argued that the many 
types of volatile organic compounds found in plant foods, such as toma-
toes, are often derived from essential nutrients— including antioxidants 
and omega- 3 fats— that may provide health benefi ts.41 They suggest that 
humans and animals can taste these compounds, which is one way they 
have historically been able to identify healthful foods. In Good Food Tastes 
Good, journalist Carol Hart implores us to rediscover our senses as a guide 
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to identifying healthful foods: “Trust your senses more than the labels. 
Flavor and aroma are reliable guides to food quality. A tomato that smells 
and tastes like a real tomato is more nutritious than one that just looks 
like a tomato.”42

In response to the capture of our senses by the fast- food and manufac-
tured food industries, some critics of these foods have reclaimed the sen-
sual pleasures of eating as a guide to good- quality food. The international 
Slow Food movement celebrates the pleasures of eating and conviviality 
and places them at the center of its food philosophy. Alice Waters, chef 
and found er of the San Francisco restaurant Chez Paniz, has for many 
years called for a “delicious revolution.”43 These promoters of the plea sure 
principle acknowledge that our palates need to be trained or reeducated to 
appreciate the fl avors of the foods they consider to be of good quality, 
rather than assuming that good taste just comes naturally. As Carlo Pe-
trini, the Italian found er and president of the international Slow Food 
movement, puts it in Slow Food: The Case for Taste: “The education of taste is 
the Slow way to resist McDonaldization. . . .  To train the senses, refi ne per-
ception, restore atrophied dimensions of sensory experience— these are 
the objectives of Slow Food. By ‘voting with their feet,’ consumers can 
actually do a lot to signal to producers that quality matters. But quality . . .  
has to be discovered, then learned and codifi ed.”44 For Petrini, as for Wa-
ters, the rediscovery of the taste and plea sure of consuming good- quality 
food is a means of resisting the proliferation of poor- quality foods.45 
There is an assumption  here that the cultivation of a fi ne sense of taste— 
which is a fairly middle- class preoccupation— can empower citizens to 
reject poor- quality fast foods. However, as with the limits of nutrition edu-
cation, we need to ask whether people really need to be educated to appre-
ciate the taste of good- quality food, or does it just come fairly “naturally” 
when one has more disposable income and time to prepare good foods?

Sensual and practical approaches to food can also include the practices 
of growing, preparing, and cooking food. These are not only strategies for 
procuring, and making accessible, good- quality foods but also for pro-
moting a better understanding of food and nutritional quality. School 
kitchen garden programs that teach children growing and cooking skills 
can foster a better appreciation and understanding of the qualities and 
taste of good food. This is the approach celebrated by Alice Waters in her 
Edible Schoolyard project: “When children grow and prepare good, 
healthy food themselves, they want to eat it, and what’s more, they like 
this way of learning. We need a revolution, a delicious revolution, that will 
induce children— in a pleas ur able way— to think critically about what they 
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eat.”46 Sociologists JoAnn Jaffe and Michael Gertler have also highlighted 
the connection between consumer deskilling and the ability to prepare 
good- quality food at a reasonable cost: “Many if not most American con-
sumers have lost (or never acquired) the skills needed to make use of basic 
commodities in a manner that allows them to enjoy a high quality diet 
while simultaneously eating lower on the food (marketing) chain, and for 
less money.”47 Programs that teach growing and cooking skills to adults as 
well as children are proliferating and are other ways for us to practically 
and sensually reconnect with good- quality food.

The sensual- practical approach also includes being guided by— and 
adapting dietary recommendations to— one’s own personal experience, 
bodily disposition, and individual needs. Dietary guidelines have largely 
prescribed a uniform and culturally specifi c diet for the  whole population. 
Yet an individual’s tastes, cultural background, biological susceptibilities, 
allergies, lifestyle practices, activity levels, and existing diseases and health 
conditions may dispose them to choose par tic u lar foods over others to meet 
their own bodily requirements. For example, the tolerance and response to 
par tic u lar foods, such as wheat or legumes, can vary widely among indi-
viduals. Similarly, many people seem to maintain extremely good health 
on vegetarian diets, but others may be more prone to nutritional defi cien-
cies on such restricted diets.

The embodied experience of feeling healthy, eating well, and being 
physically active can be valued as a legitimate source of knowledge and can 
be used to contextualize and to question the scientifi c interpretation of 
one’s internal biomarkers— such as being told by a doctor that you have 
high blood cholesterol levels and therefore require cholesterol- lowering 
medication. This individual experimentation is also distinct from more 
scientifi c attempts to personalize dietary recommendations, often based 
on body size, age, biochemical biomarkers of disease risk, metabolic typ-
ing, or ge ne tic markers.

The obsessive and reductive focus on the nutritional and health di-
mensions of food— and the reductive focus on health in general— has 
also tended to overwhelm the plea sure of eating and to promote a range of 
anxieties around food. As Michelle Stacey argues in her 1994 book Con-
sumed: “It may be that we will have to redefi ne fundamentally the concept 
of ‘eating well.’ The phrase now, in the hands of the food paranoids, is 
often used to convey the idea of following a diet scientifi cally programmed 
to prevent disease, balanced to the last ounce with beta- carotene and 
what ever other nutrients the latest studies tout, and almost religiously 
outlawing certain forbidden food.”48 Recovering or cultivating a sensual 
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approach to food may be an antidote to the obsessive culture of control 
and the anxieties associated with scientifi c eating and technologically en-
gineered foods.

While the various alternative food movements have challenged some 
aspects of the dominant food and dietary discourses, they have tended to 
take for granted and reinforce others. For example, in Weighing In: Obesity, 
Food Justice, and the Limits of Capitalism, Julie Guthman argues that some food 
movement activists and commentators have bought into the dominant 
obesity discourse, in that they reinforce the focus on weight loss as the 
goal of healthy eating, while also assuming that the promotion of fresh, 
 whole, local and organic food will solve the obesity problem.49 By con-
trast, the Health at Every Size and “size ac cep tance” movements promote 
a different way of understanding the body and of addressing dietary issues 
related to obesity.50 The Health at Every Size movement is critical of the 
equation of body mass index and health status— or what I have referred to 
as BMI reductionism. It instead promotes the idea that one can be “fat 
and fi t” and emphasizes the importance of people adopting healthy di-
etary and exercise behaviors rather than focusing on losing weight as an 
end in itself.51 They consider the focus on weight reduction promoted by 
mainstream nutrition experts and dietary guidelines as not only largely 
in effec tive but also potentially detrimental to the goal of attaining good 
health.

It is important not to assume that promoting alternative ideas about 
food quality or other ways of identifying and engaging with food will in 
itself address poor diets or diet- related health problems, or that a lack of 
nutrition education is the problem. Most people can probably recognize 
poor- quality foods as they are defi ned  here, even if they have only a sketchy 
knowledge of the types of ingredients or pro cessing techniques used in 
their production. If consumers continue to purchase poor- quality foods, it 
probably has more to do with cost, accessibility, and convenience— as well 
as taste— rather than any great illusions regarding their healthfulness.52 
Whether in the form of raw ingredients or prepared foods, good- quality 
foods often cost more.53 Eating better- quality food may therefore require 
spending more money on food, preparing more meals at home from 
scratch, or growing food at home or sourcing it from the local community 
or region through alternative supply chains. Good- quality meals can take 
longer to prepare, raising the question of whether everyone has the extra 
time— and skills— needed to purchase and cook the meals, especially when 
the burden continues to fall disproportionately on women. There are in 
this sense many economic and structural barriers preventing healthier 
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food purchasing and preparation practices that cannot be addressed by 
reforms within the food system alone.

Instead of providing alternative dietary advice and better food label-
ing, or expecting people to pay more for better- quality food, there should 
be more stringent policies that regulate the kinds of food produced. This 
may include placing limits on the types and quantities of agricultural 
chemicals applied to crops or on the types and quantities of refi ned and 
reconstituted ingredients and additives used in pro cessed and fast foods. 
Hydrogenated oils, for example, do not belong in the food supply, yet 
there are still no regulations prohibiting their use in the United States nor 
in most other countries, and they are most likely to be found in cheap, 
highly pro cessed or fast foods. The use of added sugars in foods and bev-
erages could similarly be directly regulated.

The food quality paradigm outlined  here emphasizes the evaluation of 
foods in terms of their production and pro cessing quality, an appreciation 
of the wisdom embedded in traditional and culturally contextualized di-
etary patterns, and the knowledge of food quality gained from our own 
sensual and practical engagement with growing, preparing, and consum-
ing food. However, while providing other ways of understanding the rela-
tionship between food and bodily health, this knowledge is often general 
in nature and does not specifi cally link foods or dietary patterns to par tic-
u lar diseases, bodily functions, or health outcomes. Yet this is the kind of 
precise knowledge that we look to nutrition science to provide, whether 
the research is focused on nutrients, foods, or dietary patterns. The food 
quality paradigm does not reject nutritional or scientifi c forms of knowl-
edge but provides a framework within which all of these approaches can 
be integrated and contextualized.



Nutritionism, as I have emphasized throughout this book, is character-
ized by the reductive scientifi c focus on and interpretation of nutrients, 
rather than simply by the study or reference to nutrients per se. In recent 
years, and particularly since the publication of Michael Pollan’s In Defense 
of Food in 2008, commentators in the pop u lar media, blogs, and scientifi c 
journals have more openly discussed and debated the limitations of nutri-
centric scientifi c research and dietary advice. Now the refrain of many 
nutrition and public health experts is that we “eat food, not nutrients” 
and that dietary guidelines should therefore be food-based rather than 
nutrient-based.1 Nutrition scientists have also directed much more of their 
research at the level of foods and dietary patterns over the past de cade.

The food quality paradigm introduced in chapter 9 places the produc-
tion and pro cessing quality of food at the center of our understanding of 
food and health. Traditional and cultural knowledge of food and food 
combinations and the sensual and practical experience of producing and 
consuming food provide other ways of understanding and contextualizing 
the relationship between food and the body. These approaches provide 
alternatives to the scientifi c and nutricentric analysis of food and health 
and may to a certain extent displace our reliance on nutritional knowl-
edge. Yet while these approaches offer valuable insights and criteria for 
assessing foods and dietary patterns, they do not always provide the kinds 
of specifi c knowledge and understanding of foods and bodily health that 
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Food, not nutrients, is the fundamental unit of nutrition.
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we look for from nutrition science. In some situations we may require— 
and many people will continue to demand— this more specifi c form of 
scientifi c knowledge of nutrients, foods, and dietary patterns to inform 
our dietary practices and to address diet- related health problems. This is 
particularly true for people facing serious diet- related health problems, 
such as type 2 diabetes, as well as those people on restricted diets who may 
want to ensure that they are not missing out on any important nutrients, 
such as vegetarians and vegans. With so many highly pro cessed and novel 
food ingredients and products on the market, we also need dedicated sci-
entifi c research to guide our understanding— and, more important, the 
regulation— of these types of food products.

The challenge for nutrition experts is to carry out and interpret scien-
tifi c research into nutrients, foods, and dietary patterns in a manner that 
avoids the decontextualization, oversimplifl ication, exaggeration, and hu-
bris that have characterized the nutritionism paradigm. This chapter out-
lines some of these alternative approaches to nutrition research, dietary 
guidelines, and food labeling and also suggests how individuals might 
navigate the contemporary nutriscape.

Throwing the Baby Out with the Bathwater

A common interpretation of Pollan’s critique of nutritionism in his book 
In Defense of Food is that he is asking us to stop using nutrition science and 
nutritional knowledge altogether as a way of understanding good food. In 
Real Food for Mother and Baby, for example, “real food” advocate Nina Planck 
begins by acknowledging some of the limitations of nutritionism identi-
fi ed by Pollan: “Nutritionism hasn’t served us well, and like the sensible 
Michael Pollan, I’m against it.” Yet she also admits that her book is fi lled 
with nutritional facts and arguments: “Far better I confess now. I’ll talk 
about the nutrients you need in order to have a healthy baby and where to 
get them. I don’t know a better way.”2 Planck calls this a “paradox,” having 
interpreted Pollan’s account of nutritionism as implying we should not 
need to refer to nutrients at all to understand what makes a healthy diet. 
Similarly, British food policy expert Tim Lang and his colleagues argue 
that Pollan “calls on policy- makers and consumers to follow simple or 
common- sensical dietary behaviour, rooted in culture and tradition. This 
requires no- one to be a nutritionist. ‘Don’t eat anything your grand-
mother  wouldn’t recognize as food,’ suggested Pollan.”3 They, too, inter-
pret Pollan as rejecting the need for nutrition science, and they respond by 
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defending  the contribution of nutrition science to the understanding of 
nutrient defi ciencies and chronic diseases and to the development of pub-
lic health policies.

While In Defense of Food can certainly be read as a dismissal of nutrition 
science and nutrient- level knowledge, it is rather ambiguous— and ulti-
mately contradictory— on this key point. Pollan begins by criticizing not 
just the ideology of nutritionism, but arguing that the  whole of nutrition 
science and dietary advice has done more harm than good to the nation’s 
health. By the end of the book, however, Pollan is selectively, though un-
critically, drawing upon nutrition science to explain the benefi ts of eating 
some foods rather than others. He provides defi nitive explanations for 
the health effects of omega- 3 fats, antioxidants, trans- fats, and calorie re-
striction and of the dietary causes of par tic u lar diseases and bodily condi-
tions such as diabetes and obesity. Ironically, like those he criticizes, he 
attributes to single nutrients great explanatory power. His nutritional ex-
planations are also orthodox, rather than offering an alternative interpre-
tation of this nutritional knowledge. His discussion of omega- 3, omega- 6, 
and trans- fats, for example, falls neatly into the “good- and- bad nutrient” 
discourse, which he acknowledges yet cannot help but reproduce.

Pollan does not attempt to explain how the nutrient- level science he 
dismisses differs from the one that he uncritically draws on. For example, 
why is the science on omega- 3 fats any more accurate and reliable than the 
science on saturated fats which he derides? He apparently cannot imagine 
any way of doing nutrition research other than in a reductive manner. In 
drawing upon standard nutritional knowledge to support his own dietary 
advice, he writes,

Much of the nutrition science I’ve presented  here qualifi es as reduc-
tionist science, focusing as it does on individual nutrients (such as 
certain fats or carbohydrates or antioxidants) rather than on  whole 
foods or dietary patterns. Guilty. But using this sort of science to try 
to fi gure out what’s wrong with the Western diet is probably unavoid-
able. However imperfect, it’s the sharpest experimental and explana-
tory tool we have.4

Pollan largely defers to the latest knowledge and theories of nutrition 
as the basis for deciding what’s right and wrong in nutrition science, while 
belittling older and now discredited nutritional theories. In this respect, 
his criticisms tend to be mounted from within the terms of mainstream 
nutrition science rather than proposing some other way of evaluating or 
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contextualizing these nutritional theories. He even promotes the taking 
of multivitamin and mineral supplements for those older than fi fty, as 
well as a fi sh oil supplement, in much the same terms as many nutrition 
experts— that is, as a kind of insurance policy against the risk of nutrient 
defi ciencies as the result of an inadequate diet.5

Pollan also accepts and repeats nutritionists’ defi nitive statements re-
garding the relationship between par tic u lar foods or dietary patterns and 
health outcomes, including making defi nitive declarations on the health 
impacts of the so- called Western diet. For example, he notes that several 
studies point to the conclusion that the more meat there is in your diet— 
especially red meat— the greater your risk of heart disease and cancer.6 
While these studies may have used meat rather than saturated fat as their 
basic unit of analysis, Pollan does not make clear why we should accept 
scientists’ defi nitive conclusions in these food- based studies any more 
than those in nutrient- based studies.

Integr ated Nutrition R esearch

If nutrition science is to avoid the pitfalls of nutritionism, then nutrition 
experts need to design, interpret, and apply the results of nutrient- level 
research in ways that avoid the kinds of premature, decontextualized, de-
terministic, oversimplifi ed, and exaggerated interpretations of these rela-
tionships that have so often characterized the history of nutrition re-
search and dietary guidelines. This may mean refraining from coming 
to defi nitive conclusions on the role of nutrients and foods and resisting 
the urge to rapidly translate research fi ndings into dietary advice for the 
lay public. Another problem with generating decontextualized nutritional 
knowledge— the kind that attributes defi nitive health effects to single, 
isolated food components outside of any food or dietary context— is that it 
is easily appropriated by food companies to market their products.

An alternative approach to scientifi c research is to more strongly con-
textualize nutrient- level studies in terms of the types of foods and dietary 
patterns in which nutrients are embedded and to integrate these various 
levels of engagement with food. Some researchers have referred to the 
need for “top- down” approaches to food— that is, starting at the level of 
dietary patterns and working down to the nutrient level— rather than the 
currently dominant “bottom- up” approaches that begin with nutrients 
and work their way up to dietary patterns. These top- down and bottom-
 up approaches could also be fruitfully combined.7
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Nutritional epidemiologist David Jacobs has been interrogating the 
limitations of nutricentric scientifi c research over the past de cade and is 
particularly critical of the overwhelming focus of nutrition research on 
single nutrients and its failure to account for the possible synergies among 
nutrients found in the “food matrix” of  whole foods. Jacobs and his col-
leagues have begun to map out alternatives to this single- nutrient focus, 
though largely within the terms of mainstream technoscientifi c approaches. 
As the title of one of his papers suggests, “Food, not nutrients, is the fun-
damental unit of nutrition.”8 Jacobs argues that the interactions among 
nutrients and other food components in  whole foods will have greater ef-
fects than any single component alone. Studying  whole foods, or  whole food 
extracts, may thereby avoid some of the problems associated with attribut-
ing health effects to single components. Jacobs focuses on the synergies 
that may occur not only among nutrients within single foods but also 
among foods when eaten in combination. He therefore argues for the need 
to study food combinations and broader dietary patterns.

Jacobs advocates designing studies that work at a number of “food syn-
ergy levels”— the levels of single nutrients, food extracts, single foods, food 
groups, food combinations, and dietary patterns, respectively. Different 
types of studies may be more appropriate for each of these levels, with 
observational and clinical studies more appropriate for food and dietary 
patterns analysis and in vitro and animal studies for studying food com-
ponents. He suggests that studies at these various levels be interpreted to-
gether to fi nd common patterns, though what this means in practice is 
somewhat unclear, and few studies seem to be explicitly designed to inte-
grate these levels of studying foods.9 Some of the insights offered from 
studying foods at these various levels are illustrated by the history of sci-
entists’ attempts to explain the relationship between diet and heart dis-
ease. Since the 1960s, researchers have focused primarily on fats and their 
effects on blood cholesterol. Jacobs notes that recent studies on some 
plant foods and food combinations have also been shown to achieve re-
ductions in blood cholesterol levels. Biochemical markers of heart disease 
other than blood cholesterol levels have also emerged. These more recent 
studies and fi ndings, discussed in chapter 4, have thereby contextualized 
and decentered the earlier theories regarding dietary fats and painted a 
more complex picture of the various factors that may contribute to cardio-
vascular diseases.

Jacobs illustrates the importance of food synergy by comparing the re-
sults of single- nutrient studies with studies that have examined food ex-
tracts, single foods, and dietary patterns.  Whole foods and food extracts 
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have been shown to deliver more benefi cial outcomes— at least in terms of 
their effects on par tic u lar biomarkers— when compared with the par tic u-
lar nutrients or components within these foods that had been assumed to 
be the main source of their health benefi ts. For example, Jacobs cites re-
search comparing pomegranate juice with some of its isolated polyphenol 
constituents, which showed that the juice produced higher antioxidant 
activity and greater protection against tumor proliferation. These studies 
provide a way of contextualizing the study of individual food components 
in terms of their food source.10 However, such fi ndings are not particu-
larly surprising, even from a nutricentric perspective, because most scien-
tists would expect that  whole foods contain a greater variety and quantity 
of benefi cial nutrients than refi ned/extracted foods have. The health ben-
efi ts of these  whole foods may also simply be due to the cumulative bene-
fi ts of each individual nutrient, rather than to synergies among them.11

Jacobs’s own research group has examined the health effects of  whole 
grains versus refi ned grains. One study compared two groups of women 
eating the same amount of fi ber in their overall dietary patterns. One 
group obtained this fi ber primarily from  whole grain foods— such as 
 whole grain bread, rice, and breakfast cereals— while the other group ob-
tained most of their fi ber intake from refi ned grain foods, such as white 
bread, pasta, muffi ns, and desserts. Jacobs found that the  whole grain 
group had a signifi cantly lower mortality from all causes than the refi ned 
grain group. He concludes from this that the better health of the  whole 
grain group cannot be attributed to the fi ber in the  whole grain alone but 
perhaps to other bioactive components present in the  whole grains, such 
as the antioxidants. He therefore suggests that the differences in out-
comes cannot be reduced to the presence or absence of single food compo-
nents. Perhaps it is the combined effects of these various single nutrients, 
or the interactions among nutrients, that bring about these benefi cial 
health effects.

It is worth noting that women in the  whole grain group also ate more 
red meat, fi sh, fruits, and vegetables and  were less likely to smoke, which 
makes attributing the benefi ts to the  whole grains highly questionable. 
Other studies have found that those who consume more  whole grains also 
tend to eat better- quality diets overall and have healthier lifestyles, in-
cluding exercising more and being less likely to smoke.12 Studies examin-
ing the relationship between  whole grain intake and cardiovascular dis-
ease risk have delivered mixed results.13 What these various trials highlight 
is the diffi culty of conducting and interpreting dietary studies to test even 
single foods or food components, and the danger of drawing defi nitive 
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conclusions from epidemiological studies regarding their specifi c health 
effects.

Many researchers now advocate dietary pattern analysis as a way to 
move beyond the limitations of both single- nutrient and single- food re-
search. Jacobs characterizes dietary pattern research as the “highest level 
in the food synergy approach.”14 He refers to studies reporting the bene-
fi ts of the Mediterranean diet and the “prudent” diet compared with the 
so- called Western pattern, while acknowledging the uncertainties associ-
ated with attempts to identify the role of par tic u lar foods within these 
dietary patterns. Some of these limitations of dietary pattern research are 
discussed in chapter 7. Dietary pattern analysis is often a highly statistical 
enterprise that attempts to evaluate the health of people whose diets ap-
proximate par tic u lar dietary patterns, rather than actually following the 
precise dietary pattern under investigation. Researchers also often mea-
sure the health effects of these dietary patterns in terms of their impacts 
on disease biomarkers, rather than directly on disease or health outcomes; 
they therefore rely on the dominant scientifi c understanding of these bio-
markers. At the same time, par tic u lar dietary patterns may be correlated 
with other socioeconomic and lifestyle patterns, thereby confounding the 
relationship between dietary patterns and health outcomes.

The benefi cial dietary patterns commonly identifi ed by researchers— 
such as the Mediterranean, prudent, and DASH diets— almost exclusively 
comprise minimally pro cessed, good- quality foods. These good- quality 
diets are in turn invariably contrasted with diets high in poor- quality, 
highly refi ned and pro cessed foods, usually referred to as the Western di-
etary pattern or the standard American diet. These studies certainly sug-
gest that any  whole food dietary pattern may be healthful when compared 
with highly pro cessed food diets. But they reveal little about whether par-
tic u lar types of  whole foods are more healthful than others. The inclusion 
of red meat in the Western dietary pattern is particularly problematic. 
The close association of meat with highly pro cessed food consumption 
within the standard American/Western dietary pattern potentially 
confounds the health effects of meat. It also suggests that dietary pat-
tern analysis remains tied to the dominant nutritional understandings of 
fat and saturated fat, rather than departing from these nutrient- level 
assumptions.

From the perspective of the food quality paradigm, more research 
should focus directly on the evaluation of ingredients, foods, and dietary 
patterns in terms of the levels of pro cessing, and particularly the many syn-
thetic chemicals and technologically transformed and degraded ingredients 
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in the food supply. This would include mea sur ing and comparing foods 
consumed in observational or controlled studies according to whether 
they are minimally or highly pro cessed. Until recently, there has been a 
surprising lack of studies on highly pro cessed foods. Some exceptions are 
the many studies that have been conducted on trans- fats and sugary sodas 
since the 1990s. Some cancer studies have distinguished between unpro-
cessed and pro cessed meats in their dietary surveys. The studies by Jacobs 
and others that I referred to earlier comparing  whole grains and refi ned 
grains do distinguish between levels of pro cessing of grain; however, refi ned 
grain and refi ned fl our are used in a range of food products that differ 
widely in terms of their quality. For example, a loaf of white sourdough 
bread should not be placed in the same category as a sugary breakfast cereal 
or a highly sweetened and adulterated muffi n, even though they are all high 
in refi ned grains or “refi ned carbs.” So it is important to ask about the qual-
ity of the foods in which the refi ned fl our is contained. Nutrient- level stud-
ies should also more accurately identify and distinguish among the catego-
ries of pro cessed foods being consumed or tested. For example, does 
saturated fat have the same health effects in steaks and sausages?15 Similarly, 
the combination of par tic u lar nutrients or ingredients in highly pro cessed 
foods may be important to study, such as the high levels of added fats and 
sugars that tend to be concentrated in these foods.

Where nutrient- level, food- level, and dietary- level evidence is found to 
be in confl ict rather than in agreement, an alternative to nutritionism is to 
place our faith in food and dietary pattern evidence. This includes not 
only the scientifi c analysis of foods and dietary patterns— in the form of 
epidemiological, clinical, and lab studies— but also with reference to the 
food production and pro cessing quality and the cultural- traditional 
knowledge of food and dietary patterns. For example, the dietary recom-
mendations to reduce total fat intake to less than 30 percent of calories is 
contradicted by the apparent good health of Mediterranean populations 
consuming up to 40 percent of calories from fat.16 Given the uncertainties 
in the science of fats and blood cholesterol beginning in the 1960s, scien-
tists could have erred on the side of butter rather than margarine, on the 
basis of both food quality (butter is minimally pro cessed) and traditional- 
cultural knowledge (butter has a history of safe use and is an integral part 
of many healthy cuisines).

While food- and dietary- level scientifi c studies provide a way of con-
textualizing and decentering nutrient- level knowledge, this research is 
equally subject to some of the limitations and pitfalls associated with nu-
tricentric research. Identifying the role of single foods or food groups 
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within a given dietary pattern can be as diffi cult and complex a pro cess as 
isolating and attributing these effects to a specifi c nutrient. There are just 
as many dietary, lifestyle, and environmental factors that can confound 
the results of food and dietary pattern studies as there are for nutrient- 
level studies. The mea sure of a food’s or dietary pattern’s health impacts 
may also similarly be based on a narrow range of quantifi able biomarkers— 
rather than disease incidence or other health outcomes— and therefore be 
similarly subject to the kinds of biomarker reductionism that characterize 
nutrient- level studies.

Alternative Dietary Guidelines

Some of the limitations of dietary guidelines and nutritional advice dis-
pensed under the sway of the nutritionism paradigm have been identifi ed 
throughout this book. Since the 1970s, government- endorsed dietary 
guidelines have been framed in terms of nutrients rather than foods and 
have promoted the dominant message that we should think about and 
choose foods on the basis of a fairly narrow set of nutrient components 
and nutritional concepts. These nutritional recommendations have often 
prematurely translated nutritional hypotheses into defi nitive dietary ad-
vice, or they have simplifi ed the scientifi c understanding of the role of 
these nutrients due to the diffi culties of conveying to a general audience 
any more nuanced, complex, and contextualized advice.

Since the 1980s, government authorities and experts have also issued 
ample food- level guidance, such as in the form of the Food Guide Pyramid. In 
recent years, many nutrition experts have also called for a substantial shift 
from nutrient- based to food- based dietary guidelines and food guides.17 
However, there have been two main limitations of food- based dietary 
guidelines to date. First, food- specifi c advice has been based primarily on 
the nutrient composition of foods, rather than on research into specifi c 
foods, thereby reinforcing the nutricentric bias. Second, food- level rec-
ommendations and food- based guidelines have referred almost exclu-
sively to different categories of  whole foods but have made little reference 
to the level of pro cessing these foods are subjected to.

In 2011 the U.S. Department of Agriculture (USDA) introduced the 
MyPlate food- based guide (fi gure 10.1) to replace MyPyramid, which itself 
had earlier replaced the original Food Guide Pyramid. However, MyPlate 
reproduces many of the limitations of the Food Guide Pyramid discussed in 
chapter 4. MyPlate is divided primarily into food groups (fruits, vegetables, 
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grains, and dairy), but it also includes the nutrient group “protein,” which 
refers to protein- rich foods such as meat, seafood, and legumes. The 
USDA’s emphasis on  whole food groups reinforces the idea that the pri-
mary problem with contemporary American diets is an imbalance between 
these different  whole food groups, rather than the level of pro cessing that 
each of these types of foods typically undergo. Within the more specifi c 
recommendations for the grains food group, a distinction is made be-
tween  whole grain and refi ned grain foods, with the recommendation to 
“Make at least half your grains  whole grains.”18 But few such distinctions 
based on levels of pro cessing are to be found within the other food groups. 
The fruit and vegetable group, for example, counts 100 percent fruit juice 
as equivalent to  whole fruit.

figure 10.1

MyPlate
source: U.S. Department of Agriculture, MyPlate (Washington, D.C.: Center for Nutrition 
Policy and Promotion, 2011).



after nutr itionism 247

The kinds of highly pro cessed meals, snacks, and desserts made from 
combinations of refi ned-extracted, pro cessed-reconstituted, and deep- 
fried ingredients are not acknowledged by the plate itself. One has to dig 
deeper into the MyPlate guidelines, to the section on “Empty Calories,” to 
fi nd the advice to cut back on foods high in solid fats, added sugars, and 
salt.19 The USDA’s message is that these specifi c nutrients and ingredi-
ents need to be avoided, rather than the highly pro cessed foods in which 
they are often contained. The USDA’s defi nition of empty- calorie foods 
are those that contain “solid fats” (i.e., saturated and trans- fats) and added 
sugars, but this nutrient- based defi nition therefore includes  whole foods 
and benefi cially pro cessed foods such as  whole milk, butter, and bacon. 
Nevertheless, the 2010 version of the Dietary Guidelines for Americans and 
the accompanying MyPlate are more explicit than ever before about the 
need to restrict intake of products such as sugary soft drinks.

In a 2010 commentary in the Journal of the American Medical Association, 
two leading nutrition scientists, Dariush Mozaffarian and David Ludwig, 
make the case for a shift from nutrient- based to food- based dietary guide-
lines.20 They begin with a blunt assessment of past dietary guidelines, 
noting some of the fl aws in the dominant nutritional recommendations of 
recent de cades regarding the prevention of chronic disease. These include 
the advice to reduce total energy from fat, and they admit that saturated 
fat “has little relation to risk of cardiovascular disease within most pre-
vailing dietary patterns.” They suggest that “with few exceptions (e.g., 
omega- 3 fats, trans fat, salt), individual compounds in isolation have small 
effects on chronic diseases.” Mozaffarian and Ludwig also note how nu-
trient categories such as “carbohydrates” and “protein” confl ate different 
types of foods that contain these nutrients, such as  whole wheat and white 
bread, or chicken and beans. Nutrient- based guidelines may also lead to 
“dietary practices that defy common sense,” such as the marketing of 
highly pro cessed foods that have merely substituted refi ned carbohydrates 
for fat. What is slightly odd about their arguments is that these authors 
continue to promote such nutricentric guidelines and concepts in their 
work. Mozaffarian advocates the replacement of saturated with polyun-
saturated fats and is involved in the formulation of the American Heart 
Association’s nutricentric dietary guidelines, while Ludwig promotes the 
use of the glycemic index for determining food quality.21

While acknowledging some of the limits of nutricentric guidelines, 
Mozaffarian and Ludwig claim that we already have substantial scientifi c 
evidence that “specifi c foods and dietary patterns substantially affect 
chronic disease risk, as shown by controlled trials of risk factors and 
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prospective cohorts of disease end points.”22 This is arguably an exaggera-
tion of the current state of the science and ignores the limitations of the 
food and dietary pattern research noted earlier. They refer to the benefi ts 
of fruits, vegetables,  whole grains, and fi sh and the detrimental effects of 
pro cessed meats, packaged and fast foods, and sugar- sweetened beverages. 
Yet they also claim that “healthy eating patterns share many characteris-
tics, emphasizing  whole or minimally pro cessed foods and vegetable oils, 
with few highly pro cessed foods or sugary beverages. Such diets are also 
naturally lower in salt, trans- fat, saturated fat, refi ned carbohydrates, and 
added sugars; [and] are higher in unsaturated fats, fi ber, antioxidants, 
minerals, and phytochemicals.”23

Here we can see a reinforcement of the conventional nutrient- level 
assumptions within the dominant nutritional paradigm, including the 
 replacement of saturated fat with unsaturated fat, the celebration of veg-
etable oils (presumably over butter), and the promotion of “prudent” 
dietary patterns that embody these nutrient- level assumptions. It becomes 
clear that Mozaffarian and Ludwig’s primary rationale for providing 
food- level guidelines is that they are a more effective means of ensuring 
that the public adheres to existing nutrient- level recommendations. Indeed, 
they note that “a focus on foods increases the likelihood of [people] con-
suming more healthy nutrients and fewer calories and decreasing [their] 
chronic disease risk.” In other words, food- based guidelines will continue 
to refl ect conventional nutrient- level scientifi c research, yet the public need 
only be advised of the food- level advice. They make no mention of how 
this food- level advice would be presented, such as whether it would refer 
to levels and types of food pro cessing. But the authors hope that such 
food- based guidelines might “remedy widespread misperceptions about 
what constitutes healthful diets.” Once again, members of the public, rather 
than the nutrition experts themselves, are portrayed as confused and 
plagued by “misperceptions.”24

A more thorough revision of dietary guidelines that is consistent with 
the food quality paradigm would question not only their nutricentric 
character but also how the specifi c food- level recommendations are de-
rived and represented. This includes questioning the provision of over-
simplifi ed food- level and nutrient- level information. An alternative to 
telling people precisely “what to eat,” or giving them “rules” to eat by, is 
to provide more detailed nutrient- level and food- level information. For 
example, dietary guidelines could provide information about how to 
recognize and categorize these various types of foods. An alternative 
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Food Quality Pyramid could differentiate among three categories of food 
based on food pro cessing:  whole (minimally, benefi cially, traditionally 
pro cessed) foods, refi ned-pro cessed foods, and pro cessed-reconstituted 
foods.

Given the diverse range of healthful dietary patterns, diets, and cul-
tural cuisines being followed across the nation, the provision of specifi c 
and uniform food- level advice for the  whole population, such as “eat two 
to three serves of dairy a day,” is of questionable value. Another approach 
would be to document various healthful dietary patterns, cuisines, and 
food combinations that could be followed and that could inspire healthful 
dietary changes. When presented in this fashion, both food- level and 
nutrient- level advice can be contextualized, providing a cultural and 
cuisine- based framework for incorporating dietary advice while acknowl-
edging the limitations of single- nutrient or single- whole food advice. For 
example, even though white rice is a refi ned grain, it can be the basis of a 
healthful meal when eaten in combination with legumes or  whole meat.

Dietary guidelines should also be contextualized in terms of their im-
plications for environmental sustainability and animal welfare. Food pro-
duction and consumption practices have signifi cant environmental im-
pacts resulting from the growing, pro cessing, packaging, transportation, 
and retailing of food. Some of the greatest impacts arise from the large 
scale production of meat and dairy products, fi sh, soy and vegetable oils, 
highly pro cessed and packaged foods, and the long- distance transporta-
tion of both fresh and pro cessed foods.25 A narrow and prescriptive set of 
nutritional and dietary recommendations may contribute to, or lock peo-
ple into, consumption practices that are more resource- intensive, ecologi-
cally unsustainable, and cruel to animals. For example, dietary guidelines 
that promote more omega- 3 fats, or two or three servings of dairy, may 
promote unsustainable fi shing practices and increased dairy production.26 
The promotion of white meat as a supposedly healthier alternative to red 
meat has fueled the rise in per capita poultry consumption in recent de-
cades, and this demand for affordable chicken has largely been met through 
cruel factory- farming practices. Over the past de cade public health nutri-
tionists have been strong promoters of the idea of integrating socioeco-
nomic and ecological concerns into dietary guidelines and public health 
policies.27 An ac know ledg ment of the adaptability of humans to a wide 
variety of healthful dietary patterns creates space for more sustainable 
and humane food production and consumption practices, and that are 
adapted to locally available and seasonal foods.
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Detailed Food Labeling and the End of 

Nutritional Marketing

Freed of the distorting infl uences of the nutritionism paradigm— and of 
food industry lobbying— food labeling and food marketing regulations 
should be fundamentally overhauled to provide more detailed nutrient and 
ingredient information, while also denying companies the ability to make 
decontextualized and exaggerated nutrient- content and health claims.

The Nutrition Facts label could be replaced with a Food Quality label. 
The most important labeling innovation would be to enhance and priori-
tize information required to be listed by food companies regarding the 
type, quality, quantity, and source of the ingredients in foods. This infor-
mation should be presented more prominently than nutritional informa-
tion. A more comprehensive ingredients list would specify the types of 
pro cessing that each of the ingredients and additives has been subjected to 
and the percentage or weight of each product. The ingredients list could 
also include relevant information on the source of some of the ingredi-
ents, such as place of origin, organic versus chemically grown, and free 
range or confi ned, and the presence of ge ne tically modifi ed ingredients, 
pesticides, hormones, and antibiotics. From a health and ecological per-
spective, all of this information is relevant to both consumers and experts. 
Such information about the ingredients in food would require considerably 
more space than is allocated at present, particularly for highly pro cessed 
products containing many ingredients and additives.

The selective nutritional information currently included on the Nutri-
tion Facts label presents an oversimplifi ed and misleading view of the 
nutritional composition of foods. Nutrient- level information— if it is to 
be of any real value— should be comprehensive and detailed. The full range 
of relevant nutrient categories and subcategories could be listed. With re-
spect to fats, for example, the various types of saturated fats (e.g., stearic 
acid) and polyunsaturated fats (e.g., omega- 3, omega- 6) could be included, 
since there is some evidence that they each have distinct roles in bodily 
functioning and health outcomes. The food and technological sources of 
these nutrients should also be identifi ed. Has the fat been extracted from 
animal products or vegetable oil? Has the polyunsaturated fat been hy-
drogenated, interesterifi ed, or used for deep frying? Are the vitamins 
naturally occurring in the ingredients, or have they been added during 
pro cessing? For nutrition experts and the public, such detailed informa-
tion is relevant to their assessment of the nutritional value of a food. For 
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consumers, this information would immediately convey the complexity of 
the composition of a food and give them opportunity to make a better 
informed choice about a food while deterring simplistic interpretations. 
Admittedly, some people will be overwhelmed by more detailed nutri-
tional information and may instead defer to the ingredients list.

The mandatory, front- of- pack traffi c- light labeling systems advocated 
by many public health institutions and experts in the United States, the 
United Kingdom, and Eu rope have the potential to provide consumers 
with simple, at- a-glance, prejudgments on the healthfulness of a food. 
However, the four criteria that are typically included in most existing or 
proposed schemes are total fat, saturates (a confl ation of saturated fats 
and trans- fats), sugar, and salt. This heavy emphasis on fats maintains the 
focus of consumers and health experts on nutrients. Sugar and salt, on the 
other hand, are ingredients and are fairly reliable indicators of the quality 
of a food— the higher the levels of sugar and salt, the more highly pro-
cessed and degraded the food is likely to be. Of these four criteria, high 
sugar content is arguably of greatest concern regarding detrimental health 
outcomes. However, if the criteria for communicating food quality re-
main focused on sugar, salt, and fat, this allows— indeed encourages— 
food companies to merely reformulate some of their products with lower 
quantities of these components and replace them with other pro cessed 
ingredients. An alternative traffi c light system could focus entirely on the 
quality of the ingredients, particularly ingredients considered most harm-
ful to health. In addition, the traffi c light label could signal the overall 
quality of the product: a green light for minimally pro cessed, good- quality 
foods; an amber light for moderate-quality, refi ned- processed foods; and 
a red light for poor- quality foods high in refi ned- extracted and processed- 
reconstituted ingredients.28

Nutrient- content claims and all forms of health claims should simply 
be prohibited, since invariably they exaggerate or distort the signifi cance 
of par tic u lar nutrients or ingredients in food products and their associ-
ated health effects.29 Nutrient- content claims exaggerate the impor-
tance of single nutrients within the context of the  whole food product, 
regardless of the level of scientifi c evidence of their benefi ts. Health 
claims— whether in the form of structure/function or disease prevention 
claims— go a step further and make defi nitive claims regarding an ingre-
dient’s health benefi ts. Consumers could instead draw their own conclu-
sions regarding the quality of a food from the more detailed ingredient 
and nutrition information.
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Navigating the Nutriscape

While waiting for scientifi c research, dietary guidelines, and food label-
ing regulations to be based on a less reductive and more integrated under-
standing of food and nutrients, members of the nutri- skeptic lay public 
must fi nd their own way through the nutritional maze. While ignoring 
nutrition science altogether is one option, ultimately we need a framework 
for negotiating and contextualizing existing forms of nutrient- level di-
etary information. The food quality paradigm provides such a framework 
for navigating the nutriscape. This approach involves prioritizing food 
production and pro cessing quality, drawing upon traditional- cultural and 
sensual- practical ways of understanding food where appropriate, and us-
ing these to contextualize and temper scientifi c claims relating to nutri-
ents, foods, and dietary patterns.

Nutrition science has been most useful in progressively identifying the 
nutrient components in  whole foods and some of the bodily requirements 
for these nutrients. It can be helpful to know which nutrients are found in 
par tic u lar foods, and this knowledge can suggest some of the benefi ts of 
eating some types of food and food combinations. However, the scientifi c 
estimates regarding the precise daily allowances of nutrients that people 
should consume to prevent nutrient defi ciencies or to reduce the risk of 
chronic disease must be treated with a good dose of skepticism. Such claims 
presuppose a high level of scientifi c precision in the understanding of food 
and the body. Similarly, it pays to be skeptical of claims that we require 
megadoses of par tic u lar nutrients, which will most likely need to be con-
sumed in the form of dietary supplements or fortifi ed foods. Nutrient in-
take recommendations are also invariably for single nutrients and therefore 
cannot convey information about nutrient interactions and their possible 
health implications. We should also resist succumbing to the perceptions of 
nutrient scarcity that have been promoted by some nutrition experts and 
by the functional food and supplements industries— the idea that we just 
cannot get enough of the necessary nutrients from everyday and conven-
tionally grown or prepared foods.

Scientifi c claims regarding the link between a nutrient and a par tic u lar 
bodily function or pro cess can be useful. For example, the claims that 
calcium helps build bone density or that refi ned fl our produces steep rises 
in blood glucose and insulin levels give us some insights into the role of 
these foods and nutrients. Yet interpreting the signifi cance of this rela-
tionship can be diffi cult and risks oversimplifi cation, exaggeration, and 
decontextualization. For instance, the action of calcium is also mediated 
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by the presence of vitamin D; similarly, the impact of refi ned fl our on 
blood glucose levels will depend on the types of foods in which it is con-
tained and eaten in conjunction with. An associated danger  here is that of 
biomarker reductionism and biomarker determinism— the mistake of as-
suming that fl uctuations in par tic u lar biomarkers in and of themselves 
directly increase disease incidence or affect metabolic problems.

The least reliable nutritional claims are those purporting to show a di-
rect relationship between nutrients, foods, or dietary patterns and chronic 
diseases. There are certainly many interesting hypotheses regarding the 
dietary causes of heart disease, cancer, and diabetes, many of which point 
to the overconsumption of refi ned- extracted and processed- reconstituted 
foods and ingredients, such as between trans- fats or oxidized polyunsatu-
rated fats and heart disease and between “refi ned carbohydrates” (highly 
refi ned grain or sugar) and diabetes. But the scientifi c knowledge under-
pinning these links is often highly contested and far from defi nitive. The 
simplifi ed focus on any one component in the etiology of these chronic 
diseases ignores the possible interactions among a number of food com-
ponents and the combination of foods in dietary patterns. Many dietary 
patterns have been associated with reduced risk of chronic diseases. Yet I 
have argued that the distinguishing feature of these dietary patterns is 
that they are all based on good- quality  whole foods rather than any spe-
cifi c confi guration of  whole foods or macronutrient ratios.

An alternative way of interpreting nutrient- level claims is to contextu-
alize them in terms of food production and pro cessing quality, traditional- 
cultural knowledge, and sensual- practical experience. For example, is the 
nutrient in question a key component of good- quality  whole foods, and 
has it been a part of some traditional dietary pattern? It can be useful to 
know, for example, that omega- 3 fats, and many other benefi cial nutrients, 
are found in walnuts, but encouraging people to boost their intake of iso-
lated wonder nutrients fetishizes par tic u lar foods and distorts what should 
be our real goal: simply eating a diet consisting of good- quality foods. The 
important question is, of course, how to defi ne what we mean by “good 
quality.” Ultimately, we need to become food quality literate, rather than just 
nutritionally literate, and to err on the side of skepticism toward decon-
textualized nutritional advice.

Constructing alternatives to nutritionism ultimately requires more 
than carry ing out and interpreting nutrition science differently, develop-
ing alternative dietary guidelines, or adopting personal strategies for navi-
gating the nutriscape. Given food corporations’ central role in perpetuating 
the ideology of nutritionism, their level of infl uence over government 



254 after nutr itionism

policies and scientifi c research, and their ability to nutritionally market 
their products, the power of these corporations must also be addressed. 
Limiting or removing the food industry’s ability to use nutrient and health 
claims is an important step, as this is the primary means through which 
nutritional knowledge is now disseminated to the public, as well as a pri-
mary strategy for marketing highly pro cessed foods. Limiting industry 
infl uence over the governments’ dietary guidelines and food regulations is 
also essential if those guidelines and regulations are to be in the interests 
of public health, social equity, and ecological sustainability.

The provision of good quality food for all also requires direct govern-
ment regulation of food quality and of the types of foods that can be pro-
duced and marketed. The best way to limit the consumption of processed- 
reconstituted foods is not through nutrition education campaigns, nor 
regressive “fat taxes,” but by limiting— through strict food composition 
regulations— the food industry’s ability to produce poor- quality foods. 
Determining the criteria for such food regulations means drawing on the 
latest nutrition science, and therefore negotiating the limitations, debates, 
and uncertainties within nutrition research. But the focus of research and 
debate also needs to shift from differentiating between the health impli-
cations of  whole foods or naturally occurring nutrients, to differentiating 
and identifying the health effects of foods on the basis of food production 
and pro cessing quality. Nutrition experts can either lead or be led by the 
burgeoning food- quality movement and can choose to play a key role in 
developing food-quality literacy and food policies that promote and pro-
tect the quality of our food.
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a ppendix :  the nutr itionism a nd 

food qua lit y lexicon

This appendix lists terms, concepts, categories, distinctions, and expres-
sions that I have developed to help analyze the forms, characteristics, and 
alternatives to nutritionism.
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table a.1

Forms of Reductionism

Ideology/paradigm of nutritionism The dominant paradigm of nutrition 
science and dietary advice, primarily 
characterized by a nutritionally reductive 
approach to food

Nutritional reductionism Reductive focus on the nutrient- level of 
engagement with food, and a reductive 
interpretation of the role of nutrients in 
bodily health
Characteristics include decontextualiza-
tion, simplifi cation, fragmentation, 
exaggeration, and determinism with 
respect to the role of nutrients

Nutrient- level reductionism The reduction of the understanding and 
practical engagement with food to the 
nutrient level

Single- nutrient reductionism The further reductive focus on single 
nutrients within the nutrient level

Macronutrient reductionism The reductive focus on and interpretation 
of the macronutrient profi le of a food or 
dietary pattern with respect to their 
implications for health or weight impacts

Caloric reductionism The reductive focus on and interpretation 
of the caloric value of a food, particularly 
with respect to the energy balance 
equation and weight changes

Nutritionally reductive technological 
products/practices

Translation of nutritionally reductive 
scientifi c knowledge into nutritionally 
engineered food products and nutritional 
supplements

Biomarker reductionism Reductive focus on, and interpretation of, 
bodily health in terms of par tic u lar 
biomarkers (biological markers)

Food- level reductionism, single- food 
reductionism

Reductive focus on, and interpretation of, 
foods with respect to their health 
implications

Nutritionally reductive so cio log i cal 
explanations

Reductive and exaggerated explanation of 
how nutritional guidelines infl uence food 
consumption choices and dietary patterns
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table a.3

Characteristics of Nutritionism

Nutritional gaze Nutrition experts or the lay public seeing and encounter-
ing food primarily as a collection of nutrients

Myth of nutritional 
precision

The claimed precision of the scientifi c knowledge of the 
role of nutrients in food and the body

Nutritional hubris An excessive confi dence or arrogance in the precision and 
infallibility of current nutritional knowledge

Nutriscape The nutritional landscape, refers to prevailing scientifi c 
knowledge, debates, technologies, institutions, industries, 
ideologies and identities associated with nutrition in a 
par tic u lar place and time

Nutrient- dense 
language and 
nutri- speak

Nutrient- level and nutricentric terms, categories, and 
concepts that displace food- level terms

Nutritional 
euphemisms

Nutrient- level terms used as euphemisms for types of 
foods

Everyday 
nutritionisms

Everyday nutritional expressions based on the logic of 
nutritionism

Nutri- quantifi cation A calculating and quantifying approach to nutrients and 
the body

Nutritional leveling The fl attening out of qualitative distinctions among types 
of foods based on the quantities of specifi c nutrients they 
contain

Nutrient fetishism The worship of par tic u lar nutrients thought to be 
exceptionally health enhancing

Perception of nutrient 
scarcity

The perception that modern foods and modern diets are 
defi cient in nutrients

Vitaminsurance Vitamin insurance policy: the taking of vitamin supple-
ments as a form of “health insurance” against inadequate 
vitamin intake

(continued )

table a.2

Levels of Engagement with Food and the Body

Levels of engagement with food Nutrient level
Food level (single foods, food groups, food 
 combinations)
Dietary level (dietary patterns)

Levels of engagement with the body  Whole body/embodied level
Biochemical level
Ge ne tic level
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table a.3

(continued )

Scientifi c management 
of nutrition

The use of scientifi c mea sure ment and management 
techniques to monitor and control the nutritional intake 
of individuals and populations

Nutrient treadmill The imperative to keep up with the latest nutrient- level 
knowledge, dietary advice, and nutritionally engineered 
products

Nutrient- level 
contradictions

Where the nutritional modifi cation of a food, or other 
nutrient- level practices, confl icts with or affects the 
availability or absorption of other nutrients

Nutritional 
determinism

Where a nutrient is interpreted as directly determining a 
par tic u lar health outcome

Nutritional techno- fi x The attempt to address nutritionally inadequate foods or 
dietary patterns through the nutritional engineering of 
foods

Logic of nutritional 
interchangeability

The understanding of foods as interchangeable sources 
of nutrients, and the technological practice of arbitrarily 
adding and subtracting nutrients from foods

Ge ne tic nutritionism The intersection of nutrigenomics and nutritionism
Corporate 
nutritionism

The corporate capture of nutritionism in the contempo-
rary era, such that corporations have become the primary 
drivers and promoters of nutritionism

Nutrient marker of 
food quality

A nutrient that is strongly correlated with good- or 
poor- quality foods and dietary patterns

Food quality literacy An understanding of food production and pro cessing 
quality

Nutricentric person A person/subject whose understanding of and engagement 
with food and dietary health is nutricentric
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table a.4

Eras and Paradigms of Nutritionism

Era of quantifying nutritionism Mid- nineteenth to mid- twentieth centuries
Nutrients represented as protective
Characterized by the logic of nutri- 
quantifi cation and a focus on attaining an 
adequate quantity of protective and growth- 
promoting nutrients
Bodies represented in quantifi ed- mechanical 
terms and as nutrient- defi cient
Primary actors/drivers: nutrition scientists

Era of good- and- bad nutritionism 1960s to mid- 1990s
Nutrients differentiated into “good” and 
“bad” types
Focus on bad nutrients and chronic disease 
risk
Bodies represented as at- risk and 
overnourished
Primary actors/drivers: government agencies 
and public health institutions

Era of functional nutritionism Mid- 1990s to present
Nutrients and foods represented as functional 
and health enhancing
Focus on the relationship between nutrients 
and internal bodily functions and biomarkers 
and on enhancing and optimizing health and 
specifi c bodily functioning
Bodies represented as functional and 
nutritionally enhanced
Primary actors/drivers: food industry/food 
corporations
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table a.5

Representations of the Body

Quantifi ed- mechanical 
body & Nutrient-defi cient body

Repre sen ta tion and experience of the body 
in mechanical and quantifi able terms, and 
as defi cient in par tic u lar nutrients
Associated with the era of quantifying 
nutritionism

At- risk body & Over- nourished 
body

Repre sen ta tion and experience of the body 
as being at- risk of disease and poor health, 
especially from the overconsumption of 
“bad” nutrients and calories
Associated with the era of good- and- bad 
nutritionism

Functional body & Nutritionally- 
enhanced body

Repre sen ta tion and experience of the body 
in terms of a heightened focus on the 
relationship between nutrients and the 
body’s internal pro cesses and functions, 
and by the targeting and enhancement of 
par tic u lar bodily functions
Associated with the era of functional 
nutritionism

table a.6

Types of Nutritional Engineering and Marketing

Nutritionally engineered foods Foods that have had their nutrient profi le 
deliberately modifi ed

Trans- nutric foods Short for “trans- nutritionally engineered foods”: 
nutritionally engineered foods that involve the 
transfer of nutrients across recognized food 
categories/boundaries

Nutritionally marketed foods Foods marketed on the basis of their nutrient 
profi le, i.e., with nutrient- content claims

Functionally marketed foods Foods marketed with health claims, and as 
having specifi c and targeted health or functional 
benefi ts

Naturally marketed foods Foods marketed on the basis of their claimed 
“natural” or “whole” food character

Nutritional facade An image of a food’s nutritional profi le and 
characteristics constructed for marketing 
purposes, concealing the underlying ingredients 
and quality of a food
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table a.8

Categories/Levels of Pro cessing of Foods and Food Products

 Whole foods (minimally and 
benefi cially pro cessed foods)

Foods and meals prepared primarily with 
good- quality  whole and minimally or benefi cially 
pro cessed ingredients; benefi cial combinations 
of ingredients and foods; may also include some 
quantities of refi ned- extracted ingredients

Refi ned- processed foods Foods produced with a combination of  whole and 
refi ned- extracted ingredients, and only small 
quantities of processed- reconstituted ingredients

Pro cessed- reconstituted foods Highly pro cessed foods that are constructed 
primarily out of processed- reconstituted and 
refi ned- extracted ingredients

table a.7

Categories/Levels of Pro cessing of Food Ingredients

 Whole food ingredients  Whole, minimally pro cessed, and benefi cially 
pro cessed ingredients; fresh, preserved, or 
enhanced through fermentation, sprouting, 
and cooking

Refi ned- extracted ingredients Extracted, refi ned, and concentrated ingredients 
and foods, often involving the removal of other 
benefi cial food components from a  whole food

Pro cessed- reconstituted 
ingredients

Ingredients and foods that are broken down into 
their constituent components, and transformed, 
reconstituted, or signifi cantly degraded during 
pro cessing, preparation, and cooking

table a.9

The Food Quality Paradigm

Food production and 
pro cessing quality

Evaluating food quality on the basis of types of 
food pro cessing and primary production practices

Cultural- traditional 
knowledge

Cultural and traditional knowledge of healthful 
foods, food combinations, dietary patterns, and 
forms of food preparation

Sensual- practical experience Knowledge of food quality derived from the 
senses and from the practical experience of 
growing, preparing, and consuming food

Nutritional-scientifi c 
analysis

Nutritional- scientifi c approaches to analyzing 
nutrients, foods, and dietary patterns
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