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experiments found that early cancer growth can be turned on or off sim-
ply by changing the level of protein consumed. And guess what? High-
protein diets were the most dangerous kind. The figure below shows a 
12-week experiment1 in which protein intake was changed every 3 weeks. 
It shows how diets composed of 5 percent protein turned off early cancer 
growth, whereas 20 percent protein diets promoted early cancer growth.

Perhaps the biggest surprise was that the protein that promoted cancer 
in these experimental models was casein, the main protein in cow’s milk. 
Wheat2 and soy protein in their naturally occurring forms in food do not 
promote cancer, even at higher levels of intake. Furthermore, protein 
intake affects cancer initiation and promotion in numerous ways. Dietary 
composition did not exert its cancer-related effects through one enzyme or 
one chemical; instead, it changed just about every biochemical aspect of 
cancer initiation and promotion that was investigated. For decades, fund-
ing sources such as the National Institutes of Health, the American Cancer 
Society, and the American Institute for Cancer Research awarded my dad’s 
research team highly competitive grant money, and the results of their 
work were published in prestigious peer-reviewed journals.

We also wrote about one of the most comprehensive studies of diet and 
disease ever undertaken—the China Project, for which we named our 
book. A survey of 6,500 adults in 65 counties in rural China, the study, 
called the “Grand Prix of epidemiology” in the New York Times,3 probed 
the relationships between 367 variables. The findings were clear: Even in 

winding path to where I am today. In my nostalgia, it is hard not to think 
about some of the most remarkable experiences I have had since that 
time, particularly during my training as a medical doctor. I will never for-
get the life-and-death moments I have been privy to: doing chest com-
pressions on a man who should have been in the prime of his life; doing 
chest compressions on a baby born at 26 weeks of gestation not even 
struggling to take in the first breath. I have been the person to tell some-
one that their mom was dying, or their spouse was dying, or that their 
imaging results showed a mass likely to be cancer. I have seen jubilant 
tears of joy and triumph and quiet love while helping to deliver almost 100 
babies. I have assisted in the operating room at a variety of surgeries on 
patients made sterile by the patchwork of blue drapes around the surgical 
field. I will never forget some of these experiences. Nor will I forget the 
work, the stress, or the agony of uncertainty when nothing less than per-
fection is expected.

These moments may seem like they have nothing to do with nutrition, 
but the only reason I ever lived them was because of my experience in 
nutrition. I did not choose at an early age to become a doctor. Instead, it 
was a path I chose after working with my father and being inspired to pur-
sue a career in health. After a childhood of not being aware of what type of 
work my dad did and later making forays into theater and acting, even 
immigration law, my path dramatically changed in my midtwenties. I had 
the opportunity to work with my dad as coauthor of The China Study: The 
Most Comprehensive Study of Nutrition Ever Conducted and the Startling 
Implications for Diet, Weight Loss and Long-Term Health, in which we tell 
the story of his career and the most exciting results in his research. In 
addition, we detail the findings of many dozens of other researchers 
investigating diet and health. In all of this, there is a surprisingly consis-
tent, inspiring message: Whole-food, plant-based diets are profoundly 
important in preventing and even treating disease.

Much of my dad’s work focused on protein and cancer. Having grown 
up on a dairy farm and gone on to school to find out how we might produce 
high-quality animal protein more efficiently, he started with the same 
reverence for protein that my grade school teacher had. But he went on to 
conduct decades of experimental research on diet and cancer using a vari-
ety of experimental rodent models. The research revealed that cancer 
caused by a dose of a potent cancer-causing chemical can be almost 
entirely controlled by protein intake. In fact, one of the most provocative 

High and low protein intake effects  
on early cancer growth

Source: Youngman LD and Campbell TC. The sustained development of preneoplastic lesions depends 
on high protein intake. Nutrition and Cancer 1992;18:131–142.
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period of time. The figure above shows how the blockages in the lifestyle 
group shrank while the blockages in the standard care group got bigger.8

Diabetes is much the same story. Guess which populations have had 
the lowest rates of type 2 diabetes over the past 100 years? Those that eat 
high-carbohydrate, low-fat, plant-based diets.9 And we now know that, 
like heart disease, we can reverse diabetes. In a study published 30 years 
ago, 13 of 17 diabetic participants who had required daily insulin to con-
trol their blood sugar were able to come off insulin within just 3 weeks. Of 
23 patients requiring oral medication, 21 were able to discontinue their 
medications within 31⁄2 weeks. When most people stop taking these blood 
sugar–lowering medications, their blood sugar level spikes upward. But 
participants in this program, even those who were stopping their medica-
tions, actually saw a decrease in their blood sugar. How did they do it? 
With a high-carbohydrate, high-fiber, low-fat diet, along with exercise10—
the same diet plan that I present in this book.

Just take a moment and imagine that: If you are on medication for dia-
betes, within just 2 to 3 weeks of following the Campbell Plan, you—with 
your doctor’s okay—might be able to get off all your diabetes medication 
forever! (Remember, involving your doctor prior to making your dietary 
change is crucial.)

Then, of course, there is the weight loss. You can eat as much as you 

a population that consumed only small amounts of animal foods, those 
who consumed more animal foods had higher cholesterol levels, which in 
turn were linked to higher rates of diseases more common in more afflu-
ent cultures, such as several types of cancers and diabetes.4

In the years I spent writing and conducting library research, I learned 
that the argument for plant-based diets had become much more powerful 
than any one person’s research. No single study can “prove” anything, and 
determining what is likely to be true requires one to survey the depth and 
breadth of the evidence in favor of any argument. If you’re unwilling to 
spend a couple of years looking for the dietary advice that meets those 
requirements of having a broad and deep evidence base, I will tell you 
now that the evidence overwhelmingly supports the argument that we 
should be eating more unrefined plant foods and less meat, dairy, and 
processed foods. No other dietary recommendation even comes close in 
terms of comprehensive support.

Consider heart disease: We have known for more than 50 years that 
populations consuming more animal foods have more heart disease.5 In 
fact, in many traditional plant-based cultures around the world, heart 
disease has historically been a very rare cause of premature death.6, 7 
However, 21st-century America is quite different. How many people 
with heart disease do you know? Or high blood pressure? Or high cho-
lesterol? Of course, in modern America, heart disease and its risk fac-
tors are everywhere. But even once heart disease is advanced, we know 
that making a change to a healthy lifestyle alone can reverse the disease. 
Both Dean Ornish, MD, and Caldwell Esselstyn Jr., MD, have reversed 
their patients’ heart disease with diet and lifestyle, and proven it with 
angiograms (x-rays of the heart vessels). Dr. Ornish’s Lifestyle Heart 
Trial was a randomized, controlled trial in which he put one group of 
heart-disease patients in a diet and lifestyle program, without choles-
terol-lowering drugs, while the other group was given standard medical 
care. The standard medical care group received the usual medical rec-
ommendations (medications, testing, procedures, etc.) without the 
intensive lifestyle program. The lifestyle group was prescribed a diet 
rich in fruits, vegetables, and whole grains, with almost no meat or dairy 
foods and no added fat, along with stress-reduction techniques, exer-
cise, and social support. What followed was nothing less than revolu-
tionary: Despite a lifetime of bad habits having clogged up their arteries, 
those in the lifestyle group began to see disease reversal within a short 

Changes in artery blockages with  
Dr. Ornish’s Lifestyle Heart Trial

Source: Ornish D, Scherwitz LW, Billings JH, Gould L, et al. Intensive lifestyle changes for reversal of 
coronary heart disease. JAMA: The Journal of the American Medical Association 1998;280:2001–2007.
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people who only eat whole plants and animals (a Paleo diet, for example), the 
amount of fat they eat is generally a representation of how many animal 
foods they eat, unless they eat lots and lots of nuts or coconuts or another 
high-fat plant.

Processed plant foods often have pure fat (oil) added to the ingredi-
ents. In the sample shown in the table opposite, about 41 percent of the 
calories in the processed plant fragment foods come from fat.

And lastly, carbohydrates, vilified by the high-protein-diet gurus, 
are abundant in plant foods. In fact, whole plants have the most carbo-
hydrate. Carbohydrates are vital sources of energy and, when consumed 
in nutrient-rich whole plants with lots of fiber, will give you excellent 
health. Despite the negative picture we have of eating “carbs” in the 
United States, it has been shown many times over many years that the 
populations around the world with the lowest rates of the various dis-
eases of affluence (obesity, certain cancers, cardiovascular diseases, 
etc.) consume the highest-carbohydrate diets. Carbohydrates that come 
from processed plant fragments without fiber (sugar, for example), often 
referred to as refined carbohydrates, can have detrimental health 
effects. As you can see in the table opposite, processed plant fragments 
have lots of carbohydrates, but almost all of them come from sugar or 
white flour. These types of carbohydrates are the forms most abundant 
in the standard American diet. Unfortunately, in the low-carb craze, the 
distinction between “good” carbohydrates and “bad” carbohydrates is 
usually forgotten.

One final thought about fiber. Fiber comes from things like the cell 
walls of plants and the tough coverings of plants. Fiber doesn’t provide 
energy because we can’t digest and break down and absorb all types of 
fiber, but it remains a crucial part of our diet. Only plants have fiber, and 
generally only whole plants have fiber. Processed plant fragments have 
often had all the fiber stripped away during processing. Fiber has a multi-
tude of health benefits, but the only way to really get this vital nutrient is 
by eating unrefined fruits, vegetables, grains, and beans. I see so many 
patients with fiber-deficient diets diagnosed with diabetes, constipation, 
hemorrhoids, and many other diseases, and I’m amazed by how little peo-
ple know about this wonder nutrient.

Minerals
In the table, the minerals are represented by calcium, iron, and potassium, 
although there are many others. How many times have you heard that to get 

In fact, gorillas in the wild, who get essentially all of their calories from 
plants, namely fruits and leaves, get 30 percent of their calories from protein 
during times of the year when they consume a high-leaf diet due to low fruit 
availability.1 A whole-plant-based diet can actually be high in protein.

Animal foods contain even more protein in smaller packages. Con-
versely, processed plant fragments are deficient in protein. In creating 
refined sugar and refined oil products, food makers have mechanically 
and chemically removed the parts of the original plants containing pro-
tein. Refined grains, including different types of flour, do retain protein, 
but most other refined plant products are severely protein deficient.

Fat (various types of lipids) is present in whole plants, but to a much 
lesser degree than in either refined plants or animal foods. A whole-plant 
diet with no added fat gets about 9 to 10 percent of its calories from fat. 
There is natural fat in those veggies, beans, and grains—just not that 
much. This corrects another common misperception that a whole-food, 
plant-based diet is fat free; it is not.

Animal foods, on the other hand, are naturally high in fat. In the sample 
shown in the table above, about 60 percent of the calories come from fat. For 

Nutrient contents of samples  
from the three food groups

Whole  
Plants

Animal  
Foods

Refined 
Plants

Protein (g) 27 39 6

Lipid (g) 5 33 23

Carbohydrate (g) 99 8 70

Fiber (g) 23 0 2

Calcium (mg) 470 240 20

Iron (mg) 9 2.6 1.7

Potassium (mg) 2,500 700 300

Vitamin C (mg) 610 3 2

Folate (mg) 610 3 2

Vitamin B12 (mcg) 0 4 0

Vitamin A (IU) 35,000 700 20

Cholesterol (mg) 0 370 0

Whole plant blend: 100 calories of mango, pea, broccoli, kale, oats

Animal food blend: 100 calories each of whole milk, chicken, beef, salmon, egg

Refined plant blend: 100 calories each of potato chips, spaghetti, cola, doughnut, Italian dressing

Source: http://ndb.nal.usda.gov
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Meals that are typical in this type of diet, especially during the strict 
early phases, might include a breakfast of eggs scrambled with cream and 
strips of fried bacon and then a lunch of grilled chicken and cheese, dark 
salad greens, and ranch dressing. The processed plant fragment portion 
of this diet would be 100 percent–fat products such as vegetable oil. The 
diet does not allow sugar or refined carbohydrates.

Swinging in the other direction, some people become vegetarians, 
avoiding all meat. However, most vegetarians consume large amounts of 
dairy foods. I know I used to. In fact, some vegetarians probably consume 
significantly more than the average amount as they replace meat with 

deficiencies. I see it all the time in patients who come to the doctor’s 
office with one or more chronic diseases: fiber deficiencies, minimal 
vitamin and antioxidant intake, excess cholesterol intake. These are the 
people eating the “balanced” American diet, and yet these are the people 
suffering from malnutrition. It’s clearly time to reconsider what consti-
tutes “balance.”

The Three Food Groups in Diets
Now that you know how to divide foods into three food groups and some 
of the major nutrient differences between them, let us combine the food 
groups to create the optimal diet. I think the easiest way to describe the 
different dietary strategies is graphically. The pie charts that follow are 
schematics based on my own impressions. They are not based on actual 
survey data.

The standard American diet is heavy on meat, dairy, white flour, 
sugar, and oil. Imagine the standard fast-food meal of a cheeseburger, 
fries, and a milk shake. Or if you have a “healthy” American meal, you 
might have baked chicken, a side salad with ranch dressing, and flavored 
rice with beans. Whether it’s the “healthy” version or the junk-food ver-
sion, the standard American diet relies heavily on animal foods and pro-
cessed plant fragments. The healthy version usually just substitutes 
less-egregious ingredients or preparation methods, such as having baked 
chicken instead of chicken-fried steak and using extra-virgin olive oil 
instead of lard. On average, an American eating this animal and processed 
plant fragment diet might be taking in something like shown in the 
Standard American Diet graphic opposite.

Whole plants sneak into the standard American diet as potatoes in the 
form of french fries, tomatoes in ketchup and pizza and pasta sauces, and 
perhaps one or two servings of fruits and vegetables a day. Otherwise the 
diet is primarily meat, dairy, and plant fragments. Think of the all-American 
foods: hot dogs with white flour buns, pizza, and macaroni and cheese.

Because this diet, along with our sedentary lifestyles, has made two-
thirds of us overweight or obese, we’ve turned in droves to quick-weight-
loss formulas and schemes. As I mentioned in Chapter 2, one of the more 
popular formulas recently has been the low-carb, high-protein diets such 
as the Atkins and the South Beach Diets. These diets might look some-
thing like the Low-Carbohydrate Diet graphic opposite.

Standard American diet

Low-carbohydrate diet

Whole Plant 
10%

Refined Plant
45%

Animal Food
45%

Chapter 3, Figure 1, page 33

STANDARD AMERICAN DIET

Whole Plant 
15%

Refined Plant
15%

Animal Food
70%

Chapter 3, Figure 2, page 33
LOW-CARBOHYDRATE DIET
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had a 75 percent lower prevalence of high blood pressure and up to an  
80 percent lower prevalence of diabetes.4

However, I am reluctant to simply embrace veganism as the optimal diet 
because there is a wide range of diets that fit vegan rules. “Vegan” by defini-
tion simply excludes all animal products. There is nothing about this defini-
tion that specifies what the diet actually should include. The crux of the 
matter is whether the animal foods are replaced with nutrient-depleted 
processed plant fragments or with whole plants. This is critical. It is in fact 
possible to have a vegan diet that is extremely unhealthy if animal foods are 
replaced with highly processed fake meats and fake cheeses, processed 
grains, sugars, and oils. Through the magic of food science it is increasingly 
possible to be vegan and actually consume fewer fruits and vegetables than 
a health-conscious meat eater. Given the wide range of dietary quality, the 
vegan diet is represented below by two different hypothetical compositions.

dairy-rich vegetarian foods. In terms of their overall nutrient content, 
there is little difference between dairy foods and meat. Dairy foods are 
comprised of high levels of animal protein and animal fat, cholesterol, 
minimal carbohydrates, and no fiber. The minerals and vitamins in dairy 
are somewhat unique (high calcium content, for example), but overall, 
since their nutrient profiles have more similarities than differences, dairy 
foods can be considered liquid meat. In one study of the vegetarian 
Seventh-Day Adventists,2 almost 90 percent of the subjects who reported 
that they avoided eating all fish and meat still consumed dairy foods. In 
another large study in England,3 people who described themselves as veg-
etarians had nutrient intakes that were surprisingly similar to those of 
self-described meat eaters. Fat, vitamin, and mineral intakes were 
roughly the same, and protein and carbohydrate intakes were only slightly 
different.3 I can only infer that at least in terms of nutrients, the overall 
dietary intake of many vegetarians is not much different from that of a 
health-conscious meat eater due to vegetarians’ high consumption of 
dairy, oil, sugar, and refined flour. Given these facts, the vegetarian diet 
pattern might look something like this:

Then there are vegans. They eat the vegetarian diet, but also avoid 
dairy and eggs and of course never eat any fish, fowl, or other meat. Some 
become vegan for their belief in the rights of animals and others become 
vegan for the health benefits. Many appreciate both. A vegan diet has in 
some studies been found to be consistent with excellent health. Vegans 
have consistently been found to be of a healthier weight and in one study 

Vegetarian diet

Healthy vegan diet

Unhealthy vegan diet

Whole Plant 
20%

Refined Plant
45%

Animal Food
35%

Chapter 3, Figure 3, page 34

VEGETARIAN DIET

Whole Plant 
25%

Animal Food
0%

Refined Plant
75%

Chapter 3, Figure 4, page 35

UNHEALTHY VEGAN DIET

Refined Plant 
25%

Animal Food
0%

Whole Plant
75%

Chapter 3, Figure 5, page 35

HEALTHY VEGAN DIET
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a health-conscious meat eater. Given the wide range of dietary quality, the 
vegan diet is represented below by two different hypothetical compositions.

dairy-rich vegetarian foods. In terms of their overall nutrient content, 
there is little difference between dairy foods and meat. Dairy foods are 
comprised of high levels of animal protein and animal fat, cholesterol, 
minimal carbohydrates, and no fiber. The minerals and vitamins in dairy 
are somewhat unique (high calcium content, for example), but overall, 
since their nutrient profiles have more similarities than differences, dairy 
foods can be considered liquid meat. In one study of the vegetarian 
Seventh-Day Adventists,2 almost 90 percent of the subjects who reported 
that they avoided eating all fish and meat still consumed dairy foods. In 
another large study in England,3 people who described themselves as veg-
etarians had nutrient intakes that were surprisingly similar to those of 
self-described meat eaters. Fat, vitamin, and mineral intakes were 
roughly the same, and protein and carbohydrate intakes were only slightly 
different.3 I can only infer that at least in terms of nutrients, the overall 
dietary intake of many vegetarians is not much different from that of a 
health-conscious meat eater due to vegetarians’ high consumption of 
dairy, oil, sugar, and refined flour. Given these facts, the vegetarian diet 
pattern might look something like this:

Then there are vegans. They eat the vegetarian diet, but also avoid 
dairy and eggs and of course never eat any fish, fowl, or other meat. Some 
become vegan for their belief in the rights of animals and others become 
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Simple enough, right? In theory, this is the simplest diet I know. In 
practice, I’ll be the first to admit that going from the standard American 
diet to the optimal diet is a shift mentally, practically, and socially, and it 
demands a great change in habits and tastes. But it should now be clear 
where I believe your “goal line” should be. At this point, do not get bogged 
down in the details of the diet. As you will see, this optimal diet is far eas-
ier to practice than you may realize, and you’ll be amazed by the new 
tastes of the foods you begin to eat. And this diet will give you the best 
health of your life.

I don’t know where most vegans fall on this broad spectrum, but I sus-
pect it is somewhere in the middle, likely closer to the unhealthy version 
of a vegan diet. One recent study found that vegans consume amounts of 
fat similar to meat eaters, which can only mean they are eating plenty of 
added oils.5 Every year I see more and more vegan foods in the grocery 
store that rely heavily on added oils, refined grains, and sugar.

So this brings us to what I think is likely the optimal diet: a whole-
food, plant-based diet. This is the diet composed of the richest sources of 
nutrients. It is also the diet that’s been shown to reverse heart disease and 
diabetes and to promote weight loss, among other benefits. It is based on 
whole grains, fruits, vegetables, and beans. It might look like this:

The small animal-foods portion of the diet allows for infrequent fish 
and seafood consumption or for lean meat to occasionally be used in very 
small amounts to flavor plant-based foods. The small bit of refined plant 
foods in the diet allows for use of practical conveniences that make it fea-
sible for anyone to follow, such as some plain tofu, nondairy beverages like 
almond milk, and occasionally some sweeteners (maple syrup, sugar, fruit 
juice, etc.). We will talk more about what “minimize” should mean to you 
in the next chapter.

Optimal diet

Whole Plant

Minimize

Animal Food

Refined Plant

Chapter 3, Figure 6, page 36
OPTIMAL DIET
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are comprised of monounsaturated fats and polyunsaturated fats, which 
also are distinguished by their chemical structures. In the polyunsatu-
rated fat group are two types of essential fatty acids that humans must 
consume in their diet. We can synthesize all other types of fat, but we 
cannot synthesize these fatty acids, so they must be consumed. These 
two essential fatty acids are omega-3 and omega-6 fats. From these 
there are several types of derivative fats, including docosahexaenoic 
acid (DHA), eicosapentaenoic acid (EPA), and arachidonic acid, some of 
which might sound familiar to you. The omega-3 and omega-6 fatty 
acids are vital components of cell structures and processes and serve 
many vital functions in the body.

There were two lines of evidence: animal studies and human studies. 
Both were showing similar results. Observational studies showed that 
human populations with higher fat intake had higher rates of breast 
cancer. Animal studies showed that when you gave rats a known cancer-
causing chemical and fed them varying levels of fat, higher-fat diets 
caused more tumor growth.6 The human observational results sup-
ported what could be replicated in the lab. (Interestingly, the findings 
showed that polyunsaturated fats—the “good” fats that are currently in 
vogue—were more effective at promoting cancer in laboratory animals 
than saturated fats were.6, 7) The same convergence of data was appear-
ing with regard to colorectal cancer, as well.7 In addition, prostate can-
cer, testicular cancer, ovarian cancer, uterine cancer, and pancreatic 
cancer were shown to be more common in populations consuming 
higher-fat diets.7 Along with these cancer data, there was a growing 
body of evidence suggesting that high-fat diets were causally related to 
heart disease.8, 9

All of this led to a growing concern that fat was the bad actor in  
the American diet. The capstone of the wave of research against fat 
was a 1982 blockbuster report called Diet, Nutrition, and Cancer from 
the US National Research Council that recommended lowering fat to 
30 percent of total calories from the then-average 40 percent.7 The 
committee that produced the report suggested that the evidence could 
justify a recommendation for an even greater reduction in fat intake, 
but they wanted to set a practical goal that people might actually 
achieve, so they somewhat arbitrarily suggested an upper limit of  
30 percent.

From the early 1980s on, the low-fat mantra grew and became one 
of the most easily understood and recognizable features of nutritional 
recommendations. But as is usually the case, the research on fats and 
both cancer and heart disease had been more nuanced than what was 
commonly reported in popular culture. Not all types of fat seemed to be 
the same.

A Lesson in Fatty Acids
Based on the chemical structure of the fatty acid molecule, there broadly 
are two types of naturally occuring fatty acids, saturated and unsatu-
rated (see the figure on the opposite page). The unsaturated fatty acids 

FATTY ACIDS

MONOUNSATURATED 
FATTY ACIDS

Found abundantly in plant
fats; also in animal fats

POLYUNSATURATED 
FATTY ACIDS

Found mostly in plants
and marine animals

EPA
(eicosapentaenoic acid)

ARACHIDONIC ACID

DHA 
(docosahexaenoic acid)

UNSATURATED 
FATTY ACIDS

Found in both plants
and animals

SATURATED FATTY ACIDS
Predominantly found in meat and 

dairy, with high proportions in 
some plants—coconut and palm

OMEGA-3 FATTY ACIDS
(alpha-linolenic acid/
ALA/linolenic acid)

 OMEGA-6 FATTY ACIDS
(linoleic acid)

ESSENTIAL FATTY ACIDS

Chapter 6, Figure 1, page 65

FAMILIES OF FATS
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The frustrating truth is that I cannot say for sure if eating small 
amounts of fish (3 to 6 ounces per week) will make you healthier, make no 
difference in your health, or make you sicker. I do know that you do not need 
fish to thrive. On the other hand, however, significant data do link fish con-
sumption with improved health. We know, for example, that some of the 
world’s healthiest populations consume small amounts of fish regularly.28

For those who choose to consume fish in moderation (3 to 6 ounces per 
week), I recommend that you choose your fish and cooking method with 

which have been inconsistent, has been seriously compromised by the 
researchers’ failing to take other dietary factors into account. In addition, 
the enthusiasm for omega-3 fatty acids is lessening because of the more 
recent research that has shown a lack of benefits from its intake.15 Per-
haps most contrary to the push for fish consumption is that, as was the 
case with added oils, the most dramatic heart-disease reversal ever docu-
mented was accomplished with a diet that did not include fish or fish oil 
(though plants rich in omega-3 fats, like ground flaxseed, were used).27
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Source: Carroll KK. Dietary proteins and amino acids—Their effects on cholesterol metabolism. In: 
Gibney MJ and Kritchevsky D, eds. Current topics in nutrition and disease, volume 8: Animal and 
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The frustrating truth is that I cannot say for sure if eating small 
amounts of fish (3 to 6 ounces per week) will make you healthier, make no 
difference in your health, or make you sicker. I do know that you do not need 
fish to thrive. On the other hand, however, significant data do link fish con-
sumption with improved health. We know, for example, that some of the 
world’s healthiest populations consume small amounts of fish regularly.28

For those who choose to consume fish in moderation (3 to 6 ounces per 
week), I recommend that you choose your fish and cooking method with 

which have been inconsistent, has been seriously compromised by the 
researchers’ failing to take other dietary factors into account. In addition, 
the enthusiasm for omega-3 fatty acids is lessening because of the more 
recent research that has shown a lack of benefits from its intake.15 Per-
haps most contrary to the push for fish consumption is that, as was the 
case with added oils, the most dramatic heart-disease reversal ever docu-
mented was accomplished with a diet that did not include fish or fish oil 
(though plants rich in omega-3 fats, like ground flaxseed, were used).27

Effect of different proteins  
on serum cholesterol in rabbits

Source: Carroll KK. Dietary proteins and amino acids—Their effects on cholesterol metabolism. In: 
Gibney MJ and Kritchevsky D, eds. Current topics in nutrition and disease, volume 8: Animal and 

vegetable protein in lipid metabolism and atherosclerosis. New York: Alan R. Liss, 1983.
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But the genes alone are not enough to cause the disease. HLA-DQ2, for 
example, is present in about 35 percent of all European people and their 
descendants,16 and yet only about 1 percent of these people have the disease. 
Furthermore, not even exposure to wheat is enough to cause the disease. In 
fact, many people with both the genes and lifelong exposure to wheat are in 
excellent health until later in life, when the disease emerges. What triggers it 
in these people is unknown. In other words, the HLA genes and exposure to 
wheat are necessary but not sufficient on their own to cause celiac disease.

In one particularly interesting study, a group in Finland17 followed 
children born with the two HLA genes that put them at risk for getting 
celiac disease. The researchers measured antibodies in the blood that are 
associated with the disease. These children were raised on normal, wheat-
containing diets. About 4 percent of the kids had positive blood tests that 
showed they had developed antibodies that attacked gluten-related pro-
teins. You would think that these kids, eating a wheat-containing diet, 
having the right genes, and having developed an immune response to 
gluten-related proteins, would go on to develop celiac disease. But in fact, 
a full 49 percent of these kids eventually spontaneously lost their major 
antibody to the gluten-related proteins, leaving them without the anti-
body commonly associated with celiac disease.17 This happened while they 
continued to consume wheat. Something about the environment, their 
immune system, or their intestines changed so that they stopped making 
antibodies to the wheat-related proteins.

Similar results were seen in a French study18 of 61 adults who had been 
diagnosed with celiac disease as kids. These 61 patients resumed eating 
wheat sometime after their diagnosis because they no longer had symp-
toms when they tried to eat it. The majority of them still had some degree 
of celiac disease in their intestines even though they didn’t have noticeable 
symptoms. This majority had higher rates of osteopenia and osteoporosis 
(bone thinning), suggesting that even without symptoms most celiac 
patients should not go back to a gluten-containing diet. But remarkably, 20 
percent of those with a childhood diagnosis were eating a full wheat-con-
taining diet and not having any symptoms or signs of intestinal damage or 
related problems.18 The researchers didn’t know why, but did note that 
those who were seemingly “cured” of their celiac disease were those who 
were diagnosed at an earlier age.18

Clearly, something beyond just wheat protein and genes is driving 
celiac disease, but we don’t know what it is yet. Viruses may play a role,19 

gluten, the vast majority of people with this disease can reverse their illness 
and the bowel can start working well again. If you look at the simplified 
family tree of common grains in the figure below, you’ll see that this one 
genetic branch is the bad player. Eating small amounts of oats seems to be 
okay for most patients with celiac disease, but in a few, they can elicit some 
symptoms.12 Rice, corn, millet, sorghum (which is not shown in the figure, 
but is near corn in the grain evolutionary tree) and teff (a grain commonly 
used in parts of Africa) all are safe for celiac patients to eat, which makes 
sense because these grains aren’t closely related to wheat, barley, and rye.13

If eliminating wheat solves the problem, can we simply say that eating 
wheat causes this disease? No, we can’t, because almost everyone eats wheat 
and there are about 100 times more people who don’t get celiac disease than 
people who do. So why does this happen to some people? The honest answer 
at this time is that we don’t know. There is a strong genetic component to 
disease risk. Most people with celiac disease have one of these two genes: 
HLA-DQ2 or HLA-DQ8. In fact, almost 100 percent of those people with 
celiac disease have one of them, or part of one of them (most commonly 
HLA-DQ2).14 But the genetics are very complicated. There are at least 39 
other genes besides the HLA genes that may play a role in genetic predisposi-
tion to celiac disease.15

Simplified family tree of common grains

Source: Adapted from Kellogg EA. Evolutionary history of the grasses.  
Plant Physiology 2001;125:1198–1205.
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