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“Everyone in the field of nutrition science stands on the shoulders
' of Dr. Campbell, who is one of the giants in the field. This is one
of the most important books about nutrition ever written —
reading it may save your life.”

— Dean Ornish, MD
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PRAISE FOR THE CHINA STUDY

“The China Study gives critical, life-saving nutritional information for ev-

ery health-seeker in America. But it is much more; Dr. Campbell’s exposé
of the research and medical establishment makes this book a fascinating

read and one that could change the future for all of us. Every health care
provider and researcher in the world must read it.”

—JoEeL Funrman, M.D.
Author of the Best-Selling Book, Eat To Live

“Backed by well-documented, peer-reviewed studies and overwhelming
statistics the case for a vegetarian diet as a foundation for a healthy life-
style has never been stronger.”

—BraDLY SauL, OrganicAthlete.com

“The China Study is the most important book on nutrition and health to
come out in the last seventy-five years. Everyone should read it, and it
should be the model for all nutrition programs taught at universities.
The reading is engrossing if not astounding. The science is conclusive.
Dr. Campbell’s integrity and commitment to truthful nutrition education
shine through.”

~—Davip KLeN, Publisher/Editor
Living Nutrition Magazine

“The China Study describes a monumental survey of diet and death rates
from cancer in more than 2,400 Chinese counties and the equally monu-
mental efforts to explore its significance and implications for nutrition
and health. Dr. Campbell and his son, Thomas, have written a lively, pro-
vocative and important book that deserves widespread attention.”

—TFRraNKk RHODES, PH.D.
President (1978-1995) Emeritus, Cornell University

“Colin Campbell’s The China Study is an important book, and a highly
readable one. With his son, Tom, Colin studies the relationship between
diet and disease, and his conclusions are startling. The China Study is a
story that needs to be heard.”

—RoBERT C. RICHARDSON, PH.D.
Nobel Prize Winner, Professor of Physics
and Vice Provost of Research, Cornell University



“The China Study is the account of a ground-breaking research study that
provides the answers long sought by physicians, scientists and health-
conscious readers. Based on painstaking investigations over many years,
it unearths surprising answers to the most important nutritional ques-
tions of our time: What really causes cancer? How can we extend our
lives? What will turn around the obesity epidemic? The China Study
quickly and easily dispenses with fad diets, relying on solid and convinc-
ing evidence. Clearly and beautifully written by one of the world’s most
respected nutrition authorities, The China Study represents a major turn-
ing point in our understanding of health.”

—NEeaL BarnArD, M.D., President
Physician’s Committee for Responsible Medicine

“Everyone in the field of nutrition science stands on the shoulders of T.
Colin Campbell, who is one of the giants in the field. This is one of the
most important books about nutrition ever written—reading it may save
your life.”
—Dean OrnisH, M.D., Founder & President
Preventive Medicine Research Institute Clinical Professor of Medicine,

University of California, San Francisco
Author, Dr. Dean Ornish’s Program for Reversing Heart Disease and Love & Survival

“The China Study is the most convincing evidence yet on preventing heart

disease, cancer and other Western diseases by dietary means. It is the

book of choice both for economically developed countries and for coun-

tries undergoing rapid economical transition and lifestyle change.”
—JunsH! CHeN, M.D., PH.D., Senior Research Professor

Institute of Nutrition and Food Safety,
Chinese Center for Disease Control and Prevention

“All concerned with the obesity epidemic, their own health, and the stag-
gering environmental and social impacts of the Western diet will find
wise and practical solutions in Dr. Campbell’s The China Study.”

—RosErT GoobpLanp, Lead Advisor on the Environment
The World Bank Group (1978-2001)

“Dr. Campbell’s book The China Study is a moving and insightful his-
tory of the struggle—still ongoing—to understand and explain the vital
connection between our health and what we eat. Dr. Campbell knows
this subject from the inside: he has pioneered the investigation of the



diet-cancer link since the days of the seminal China Study, the NAS
report, Diet, Nutrition and Cancer and AICR’s expert panel report, Food,
Nutrition and the Prevention of Cancer: A Global Perspective. Consequent-
ly, he is able to illuminate every aspect of this question. Today, AICR
advocates a predominantly plant-based diet for lower cancer risk because
of the great work Dr. Campbell and just a few other visionaries began
twenty-five years ago.”

—MariLYN GENTRY, President
American Institute for Cancer Research

“The China Study is a well-documented analysis of the fallacies of the
modern diet, lifestyle and medicine and the quick fix approach that often
fails. The lessons from China provide compelling rationale for a plant-
based diet to promote health and reduce the risk of the diseases of afflu-
ence.”

—SusHMA PALMER, PH.D., Former Executive Director
Food and Nutrition Board, U.S. National Academy of Sciences

“The China Study is extraordinarily helpful, superbly written and pro-
foundly important. Dr. Campbell’s work is revolutionary in its implica-
tions and spectacular in its clarity. | learned an immense amount from
this brave and wise book. If you want to eat bacon and eggs for breakfast
and then take cholesterol-lowering medication, that’s your right. But if
you want to truly take charge of your health, read The China Study and do
it soon! If you heed the counsel of this outstanding guide, your body will
thank you every day for the rest of your life.”

—]Jonn Roseins, Author of the Best-Selling Books
Diet for a New America and The Food Revolution

“The China Study is a rare treat. Finally, a world-renowned nutritional
scholar has explained the truth about diet and health in a way that ev-
eryone can easily understand—a startling truth that everyone needs to
know. In this superb volume, Dr. Campbell has distilled, with his son
Tom, for us the wisdom of his brilliant career. If you feel any confusion
about how to find the healthiest path for yourself and your family, you
will find precious answers in The China Study. Don’t miss it!”
—DoucLas J. Listg, PH.D., & Alan Goldhamer, D.C.

Authors of The Pleasure Trap: Mastering the Hidden Force
That Undermines Health and Happiness



“So many diet and health books contain conflicting advice, but most
have one thing in common—an agenda to sell something. Dr. Campbell’s
only agenda is truth. As a distinguished professor at Cornell University,
Dr. Campbell is the Einstein of nutrition. The China Study is based on
hardcore scientific research, not the rank speculation of a Zone, Atkins,
SugarBusters or any other current fad. Dr. Campbell lays out his lifetime
of research in an accessible, entertaining way. Read this book and you
will know why.”

~—]Jerr NELSON, President
VegSource.com (most visited food Web site in the world)

“If you’re looking to enhance your health, performance and your success
read The China Study immediately. Finally, scientifically valid guidance on
how much protein we need and where we should get it. The impact of
these findings is enormous.”

—Jonn ALLEN MOLLENHAUER, Founder
MyTrainer.com and NutrientRich.com
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Preface

T. Coun CaMPBELL, at his core, is still a farm boy from northern Virginia.
When we spend time together we inevitably share our stories from the
farm. Whether it is spreading cow manure, driving tractors or herding
cattle, both of us share a rich history in farming.

But from these backgrounds, both he and I went on to other careers.
It is for his other career accomplishments that I came to admire Colin.
He was involved in the discovery of a chemical later called dioxin, and
he went on to direct one of the most important diet and health studies
ever conducted, the China Study. In between, he authored hundreds
of scientific papers, sat on numerous government expert panels and
helped shape national and international diet and health organizations,
like the American Institute for Cancer Research/World Cancer Research
Fund. As a scientist, he has played an instrumental role in how our
country views diet and health.

And yet, as I have gotten to know Colin on a personal level, I have
come to respect him for reasons other than just his list of professional ac-
complishments. I have come to respect him for his courage and integrity.

Colin seriously questions the status quo, and even though the scien-
tific evidence is on his side, going against the grain is never easy. I know
this well because I have been a co-defendant with Oprah Winfrey when
a group of cattlemen decided to sue her after she stated her intention
not to eat beef. 1 have been in Washington, D.C., lobbying for better
agricultural practices and fighting to change the way we raise and grow
food in this country. I have taken on some of the most influential, well-
funded groups in the country and I know that it's not easy.

XY
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Because of our parallel paths, I feel connected to Colin’s story. We
started on the farm, learning independence, honesty and integrity in
small communities, and went on to become established in mainstream
careers. Although we both had success (I still remember the first seven-
figure check I wrote for my massive cattle operation in Montana), we
came to realize that the system we lived in could use some improve-
ments. Challenging the system that provided us with such rewards has
demanded an iron will and steadfast integrity. Colin has both, and this
book is a brilliant capstone to a long and dignified career. We would do
well to learn from Colin, who has reached the top of his profession and
then had the courage to reach even higher by demanding change.

Whether you have interest in your personal health or in the wretched
state of health in the United States, this book will richly reward you.
Read it carefully, absorb its information and apply it to your life.

—Howard Lyman, author of Mad Cowboy



Foreword

IF YOU ARE LIKE MOST AMERICANS TODAY, you are surrounded by fast food
chain restaurants. You are barraged by ads for junk foods. You see other
ads, for weight-loss programs, that say you can eat whatever you want,
not exercise and still lose weight. It’s easier to find a Snickers bar, a Big
Mac or a Coke than it is to find an apple. And your kids eat at a school
cafeteria whose idea of a vegetable is the ketchup on the burgers.

You go to your doctor for health tips. In the waiting room, you find
a glossy 243-page magazine titled Family Doctor: Your Essential Guide to
Health and Well-being. Published by the American Academy of Family
Physicians and sent free to the offices of all 50,000 family doctors in the
United States in 2004, it’s full of glossy full-page color ads for McDon-
ald’s, Dr Pepper, chocolate pudding and Oreo cookies.

You pick up an issue of National Geographic Kids, a magazine pub-
lished by the National Geographic Society “for ages six and up,” expect-
ing to find wholesome reading for youngsters. The pages, however, are
filled with ads for Twinkies, M&Ms, Frosted Flakes, Froot Loops, Host-
ess Cup Cakes and Xtreme Jell-O Pudding Sticks.

This is what scientists and food activists at Yale University call a toxic
food environment. It is the environment in which most of us live today.

The inescapable fact is that certain people are making an awful lot of
money today selling foods that are unhealthy. They want you to keep
eating the foods they sell, even though doing so makes you fat, depletes
your vitality and shortens and degrades your life. They want you docile,
compliant and ignorant. They do not want you informed, active and
passionately alive, and they are quite willing to spend billions of dollars
annually to accomplish their goals.

xvii
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You can acquiesce to all this, you can succumb to the junk food sellers,
or you can find a healthier and more life-affirming relationship with your
body and the food you eat. If you want to live with radiant health, lean and
clear and alive in your body, you'll need an ally in today’s environment.

Fortunately, you have in your hand just such an ally. T. Colin
Campbell, Ph.D., is widely recognized as a brilliant scholar, a dedi-
cated researcher and a great humanitarian. Having had the pleasure and
privilege to be his friend, I can attest to all of that, and I can also add
something else. He is also a man of humility and human depth, a man
whose love for others guides his every step.

Dr. Campbell’s new book—The China Study—is a great ray of light in
the darkness of our times, illuminating the landscape and the realities of
diet and health so clearly, so fully, that you need never again fall prey to
those who profit from keeping you misinformed, confused and obedi-
ently eating the foods they sell.

One of the many things I appreciate about this book is that Dr. Campbell
doesn't just give you his conclusions. He doesn't preach from on high, tell-
ing what you should and shouldn’ eat, as if you were a child. Instead, like
a good and trusted friend who happens to have learned, discovered and
done more in his life than most of us could ever imagine, he gently, clearly
and skillfully gives you the information and data you need to fully under-
stand what's involved in diet and health today. He empowers you to make
informed choices. Sure, he makes recommendations and suggestions, and
terrific ones at that. But he always shows you how he has arrived at his con-
clusions. The data and the truth are what are important. His only agenda is
to help you live as informed and healthy a life as possible.

I've read The China Study twice already, and each time I've learned
an immense amount. This is a brave and wise book. The China Study is
extraordinarily helpful, superbly written and profoundly important. Dr.
Campbell’s work is revolutionary in its implications and spectacular in
its clarity.

If you want to eat bacon and eggs for breakfast and then take cho-
lesterol-lowering medication, that’s your right. But if you want to truly
take charge of your health, read The China Study, and do it soon! If you
heed the counsel of this outstanding guide, your body will thank you
every day for the rest of your life.

—]John Robbins, author of Diet for a New America, Reclaiming Our
Health and The Food Revolution



Introduction

THE pUBLIC’s HUNGER for nutrition information never ceases to amaze me,
even after devoting my entire working life to conducting experimental
research into nutrition and health. Diet books are perennial best-sellers.
Almost every popular magazine features nutrition advice, newspapers
regularly run articles and TV and radio programs constantly discuss
diet and health.

Given the barrage of information, are you confident that you know
what you should be doing to improve your health?

Should you buy food that is labeled organic to avoid pesticide ex-
posure? Are environmental chemicals a primary cause of cancer? Or
is your health “predetermined” by the genes you inherited when you
were born? Do carbohydrates really make you fat? Should you be more
concerned about the total amount of fat you eat, or just saturated fats
and trans-fats? What vitamins, if any, should you be taking? Do you buy
foods that are fortified with extra fiber? Should you eat fish, and, if so,
how often? Will eating soy foods prevent heart disease?

My guess is that you're not really sure of the answers to these ques-
tions. If this is the case, then you aren'’t alone. Even though information
and opinions are plentiful, very few people truly know what they should
be doing to improve their health.

This isn’t because the research hasn’t been done. It has. We know an
enormous amount about the links between nutrition and health. But
the real science has been buried beneath a clutter of irrelevant or even
harmful information—junk science, fad diets and food industry propa-
ganda.
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I want to change that. I want to give you a new framework for under-
standing nutrition and health, a framework that eliminates confusion,
prevents and treats disease and allows you to live a more fulfilling life.

I have been “in the system” for almost fifty years, at the very highest
levels, designing and directing large research projects, deciding which
research gets funded and translating massive amounts of scientific re-
search into national expert panel reports.

After a long career in research and policy making, I now understand
why Americans are so confused. As a taxpayer who foots the bill for re-
search and health policy in America, you deserve to know that many of
the common notions you have been told about food, health and disease
are wrong:

¢ Synthetic chemicals in the environment and in your food, as prob-
lematic as they may be, are not the main cause of cancer.

¢ The genes that you inherit from your parents are not the most im-
portant factors in determining whether you fall prey to any of the
ten leading causes of death.

¢ The hope that genetic research will eventually lead to drug cures
for diseases ignores more powerful solutions that can be employed
today.

¢ Obsessively controlling your intake of any one nutrient, such as
carbohydrates, fat, cholesterol or omega-3 fats, will not result in
long-term health.

¢ Vitamins and nutrient supplements do not give you long-term pro-
tection against disease.

* Drugs and surgery don't cure the diseases that kill most Ameri-
cans.

* Your doctor probably does not know what you need to do to be the
healthiest you can be.

I propose to do nothing less than redefine what we think of as good
nutrition. The provocative results of my four decades of biomedical
research, including the findings from a twenty-seven-year laboratory
program (funded by the most reputable funding agencies) prove that
eating right can save your life.

I will not ask you to believe conclusions based on my personal obser-
vations, as some popular authors do. There are over 750 references in this
book, and the vast majority of them are primary sources of information,
including hundreds of scientific publications from other researchers
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that point the way to less cancer, less heart disease, fewer strokes, less
obesity, less diabetes, less autoimmune disease, less osteoporosis, less
Alzheimer’s, less kidney stones and less blindness.

Some of the findings, published in the most reputable scientific jour-
nals, show that:

* Dietary change can enable diabetic patients to go off their medica-
tion.

* Heart disease can be reversed with diet alone.

e Breast cancer is related to levels of female hormones in the blood,
which are determined by the food we eat.

e Consuming dairy foods can increase the risk of prostate cancer.

* Antioxidants, found in fruits and vegetables, are linked to better
mental performance in old age.

* Kidney stones can be prevented by a healthy diet.

* Type 1 diabetes, one of the most devastating diseases that can be-
fall a child, is convincingly linked to infant feeding practices.

These findings demonstrate that a good diet is the most powerful
weapon we have against disease and sickness. An understanding of this
scientific evidence is not only important for improving health; it also
has profound implications for our entire society. We must know why
misinformation dominates our society and why we are grossly mistaken
in how we investigate diet and disease, how we promote health and how
we treat illness.

By any number of measures, America’s health is failing. We spend far
more, per capita, on health care than any other society in the world, and
yet two thirds of Americans are overweight, and over 15 million Ameri-
cans have diabetes, a number that has been rising rapidly. We fall prey to
heart disease as often as we did thirty years ago, and the War on Cancer,
launched in the 1970s, has been a miserable failure. Half of Americans
have a health problem that requires taking a prescription drug every
week, and over 100 million Americans have high cholesterol.

To make matters worse, we are leading our youth down a path of dis-
ease earlier and earlier in their lives. One third of the young people in
this country are overweight or at risk of becoming overweight. Increas-
ingly, they are falling prey to a form of diabetes that used to be seen only
in adults, and these young people now take more prescription drugs
than ever before.

These issues all come down to three things: breakfast, lunch and dinner.
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More than forty years ago, at the beginning of my career, I would have
never guessed that food is so closely related to health problems. For years
I never gave much thought to which foods were best to eat. I just ate what
everyone else did: what I was told was good food. We all eat what is tasty or
what is convenient or what our parents taught us to prefer. Most of us live
within cultural boundaries that define our food preferences and habits.

So it was with me. I was raised on a dairy farm where milk was
central to our existence. We were told in school that cow’s milk made
strong, healthy bones and teeth. It was Nature’s most perfect food. On
our farm, we produced most of our own food in the garden or in the
livestock pastures.

I was the first in my family to go to college. I studied pre-veterinary
medicine at Penn State and then attended veterinary school at the Uni-
versity of Georgia for a year when Cornell University beckoned with
scholarship money for me to do graduate research in “animal nutrition.”
I transferred, in part, because they were going to pay me to go to school
instead of me paying them. There I did a master’s degree. I was the last
graduate student of Professor Clive McCay, a Cornell professor famed
for extending the lives of rats by feeding them much less food than they
would otherwise eat. My Ph.D. research at Cornell was devoted to find-
ing better ways to make cows and sheep grow faster. I was attempting
to improve on our ability to produce animal protein, the cornerstone of
what I was told was “good nutrition.”

I was on a trail to promote better health by advocating the consump-
tion of more meat, milk and eggs. It was an obvious sequel to my own
life on the farm and I was happy to believe that the American diet was
the best in the world. Through these formative years, I encountered a
recurring theme: we were supposedly eating the right foods, especially
plenty of high-quality animal protein.

Much of my early career was spent working with two of the most
toxic chemicals ever discovered, dioxin and aflatoxin. I initially worked
at MIT, where I was assigned a chicken feed puzzle. Millions of chicks
a year were dying from an unknown toxic chemical in their feed, and
I had the responsibility of isolating and determining the structure of
this chemical. After two and one-half years, I helped discover dioxin,
arguably the most toxic chemical ever found. This chemical has since
received widespread attention, especially because it was part of the her-
bicide 2,4,5-T, or Agent Orange, then being used to defoliate forests in
the Vietnam War.
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After leaving MIT and taking a faculty position at Virginia Tech, I
began coordinating technical assistance for a nationwide project in the
Philippines working with malnourished children. Part of the project
became an investigation of the unusually high prevalence of liver can-
cer, usually an adult disease, in Filipino children. It was thought that
high consumption of aflatoxin, a mold toxin found in peanuts and corn,
caused this problem. Aflatoxin has been called one of the most potent
carcinogens ever discovered.

For ten years our primary goal in the Philippines was to improve
childhood malnutrition among the poor, a project funded by the U.S.
Agency for International Development. Eventually, we established about
110 nutrition “self-help” education centers around the country.

The aim of these efforts in the Philippines was simple: make sure that
children were getting as much protein as possible. It was widely thought
that much of the childhood malnutrition in the world was caused by a
lack of protein, especially from animal-based foods. Universities and
governments around the world were working to alleviate a perceived
“protein gap” in the developing world.

In this project, however, I uncovered a dark secret. Children who ate
the highest-protein diets were the ones most likely to get liver cancer! They
were the children of the wealthiest families.

I then noticed a research report from India that had some very pro-
vocative, relevant findings. Indian researchers had studied two groups
of rats. In one group, they administered the cancer-causing aflatoxin,
then fed a diet that was composed of 20% protein, a level near what
many of us consume in the West. In the other group, they administered
the same amount of aflatoxin, but then fed a diet that was only com-
posed of 5% protein. Incredibly, every single animal that consumed the
20% protein diet had evidence of liver cancer, and every single animal
that consumed a 5% protein diet avoided liver cancer. It was a 100 to 0
score, leaving no doubt that nutrition trumped chemical carcinogens,
even very potent carcinogens, in controlling cancer.

This information countered everything I had been taught. It was
heretical to say that protein wasn’t healthy, let alone say it promoted
cancer. It was a defining moment in my career. Investigating such a
provocative question so early in my career was not a very wise choice.
Questioning protein and animal-based foods in general ran the risk of
my being labeled a heretic, even if it passed the test of “good science.”

But I never was much for following directions just for the sake of
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following directions. When I first learned to drive a team of horses or
herd cattle, to hunt animals, to fish our creek or to work in the fields,
I came to accept that independent thinking was part of the deal. It had
to be. Encountering problems in the field meant that I had to figure out
what to do next. It was a great classroom, as any farm boy can tell you.
That sense of independence has stayed with me until today.

So, faced with a difficult decision, I decided to start an in-depth labora-
tory program that would investigate the role of nutrition, especially pro-
tein, in the development of cancer. My colleagues and I were cautious in
framing our hypotheses, rigorous in our methodology and conservative
in interpreting our findings. I chose to do this research at a very basic sci-
ence level, studying the biochemical details of cancer formation. It was
important to understand not only whether but also how protein might
promote cancer. It was the best of all worlds. By carefully following the
rules of good science, I was able to study a provocative topic without pro-
voking knee-jerk responses that arise with radical ideas. Eventually, this
research became handsomely funded for twenty-seven years by the best-
reviewed and most competitive funding sources (mostly the National In-
stitutes of Health (NIH), the American Cancer Society and the American
Institute for Cancer Research). Then our results were reviewed (a second
time) for publication in many of the best scientific journals.

What we found was shocking. Low-protein diets inhibited the initia-
tion of cancer by aflatoxin, regardless of how much of this carcinogen
was administered to these animals. After cancer initiation was com-
pleted, low-protein diets also dramatically blocked subsequent cancer
growth. In other words, the cancer-producing effects of this highly car-
cinogenic chemical were rendered insignificant by a low-protein diet. In
fact, dietary protein proved to be so powerful in its effect that we could turn
on and turn off cancer growth simply by changing the level consumed.

Furthermore, the amounts of protein being fed were those that we
humans routinely consume. We didn’t use extraordinary levels, as is so
often the case in carcinogen studies.

But that’s not all. We found that not all proteins had this effect. What
protein consistently and strongly promoted cancer? Casein, which
makes up 87% of cow’s milk protein, promoted all stages of the cancer
process. What type of protein did not promote cancer, even at high lev-
els of intake? The safe proteins were from plants, including wheat and
soy. As this picture came into view, it began to challenge and then to
shatter some of my most cherished assumptions.
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These experimental animal studies didn’t end there. 1 went on to
direct the most comprehensive study of diet, lifestyle and disease ever
done with humans in the history of biomedical research. It was a mas-
sive undertaking jointly arranged through Cornell University, Oxford
University and the Chinese Academy of Preventive Medicine. The New
York Times called it the “Grand Prix of Epidemiology.” This project
surveyed a vast range of diseases and diet and lifestyle factors in rural
China and, more recently, in Taiwan. More commonly known as the
China Study, this project eventually produced more than 8,000 statisti-
cally significant associations between various dietary factors and disease!

What made this project especially remarkable is that, among the
many associations that are relevant to diet and disease, so many pointed
to the same finding: 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 tended to avoid chronic dis-
ease. These results could not be ignored. From the initial experimental
animal studies on animal protein effects to this massive human study
on dietary patterns, the findings proved to be consistent. The health
implications of consuming either animal or plant-based nutrients were
remarkably different.

I could not, and did not, rest on the findings of our animal studies
and the massive human study in China, however impressive they may
have been. I sought out the findings of other researchers and clinicians.
The findings of these individuals have proved to be some of the most
exciting findings of the past fifty years.

These findings—the contents of Part II of this book—show that heart
disease, diabetes and obesity can be reversed by a healthy diet. Other
research shows that various cancers, autoimmune diseases, bone health,
kidney health, vision and brain disorders in old age (like cognitive dys-
function and Alzheimer’s) are convincingly influenced by diet. Most im-
portantly, the diet that has time and again been shown to reverse and/or
prevent these diseases is the same whole foods, plant-based diet that 1
had found to promote optimal health in my laboratory research and in
the China Study. The findings are consistent.

Yet, despite the power of this information, despite the hope it gener-
ates and despite the urgent need for this understanding of nutrition and
health, people are still confused. 1 have friends with heart disease who
are resigned and despondent about being at the mercy of what they
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consider to be an inevitable disease. I've talked with women who are so
terrified of breast cancer that they wish to have their own breasts, even
their daughters’ breasts, surgically removed, as if that’s the only way to
minimize risk. So many of the people I have met have been led down a
path of illness, despondence and confusion about their health and what
they can do to protect it.

Americans are confused, and I will tell you why The answer, dis-
cussed in Part IV, has to do with how health information is generated
and communicated and who controls such activities. Because 1 have
been behind the scenes generating health information for so long, I
have seen what really goes on—and I'm ready to tell the world what is
wrong with the system. The distinctions between government, indus-
try, science and medicine have become blurred. The distinctions be-
tween making a profit and promoting health have become blurred. The
problems with the system do not come in the form of Hollywood-style
corruption. The problems are much more subtle, and yet much more
dangerous. The result is massive amounts of misinformation, for which
average American consumers pay twice. They provide the tax money to
do the research, and then they provide the money for their health care
to treat their largely preventable diseases.

This story, starting from my personal background and culminating
in a new understanding of nutrition and health, is the subject of this
book. Six years ago at Cornell University, I organized and taught a new
elective course called Vegetarian Nutrition. It was the first such course
on an American university campus and has been far more successful
than I could have imagined. The course focuses on the health value of a
plant-based diet. After spending my time at MIT and Virginia Tech, then
coming back to Cornell thirty years ago, I was charged with the task
of integrating the concepts and principles of chemistry, biochemistry,
physiology and toxicology in an upper-level course in nutrition.

After four decades of scientific research, education and policy making
at the highest levels in our society, I now feel I can adequately integrate
these disciplines into a cogent story. That's what I have done for my
most recent course, and many of my students tell me that their lives are
changed for the better by the end of the semester. That’s what I intend
to do for you; I hope your life will be changed as well.
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Problems We Fuéé,
Solutions We Need

“He who does not know food, how can he
understand the diseases of man?”

—Hippocrates, the father of medicine (460-357 b.c.)

ON A GOLDEN MORNING IN 1946, when summer was all tuckered out and
fall wanted to be let in, all you could hear on my family’s dairy farm was
quiet. There was no growl from cars driving by or airplanes burning
trails overhead. Just quiet. There were the songbirds, of course, and the
cows, and the roosters who would chime in once in a while, but these
noises merely filled out the quiet, the peace.

Standing on the second floor of our barn, with the immense brown
doors gaping open, allowing the sun to soak through, I was a happy
twelve-year-old. I had just finished a big country breakfast of eggs, ba-
con, sausage, fried potatoes and ham with a couple of glasses of whole
milk. My mom had cooked a fantastic meal. I had been working up my
appetite since 4:30 A.M., when I had gotten up to milk the cows with my
father Tom and my brother Jack.

My father, then forty-five, stood with me in the quiet sun. He opened
a fifty-pound sack of alfalfa seed, dumped all the tiny seeds on the

11
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wooden barn floor in front of us and then opened a box containing fine
black powder. The powder, he explained, was bacteria that would help
the alfalfa grow. They would attach themselves to the seeds and become
part of the roots of the growing plant throughout its life. Having had
only two years of formal education, my father was proud of knowing
that the bacteria helped the alfalfa convert nitrogen from the air into
protein. The protein, he explained, was good for the cows that would
eventually eat it. So our work that morning was to mix the bacteria and
the alfalfa seeds before planting. Always curious, I asked my dad why
it worked and how. He was glad to explain it, and I was glad to hear it.
This was important knowledge for a farm boy.

Seventeen years later, in 1963, my father had his first heart attack. He
was sixty-one. At age seventy, he died from a second massive coronary.
I was devastated. My father, who had stood with my siblings and me for
so many days in the quiet countryside, teaching us the things that I still
hold dear in life, was gone.

Now, after decades of doing experimental research on diet and health,
I know that the very disease that killed my father, heart disease, can be
prevented, even reversed. Vascular (arteries and heart) health is possible
without life-threatening surgery and without potentially lethal drugs. I
have learned that it can be achieved simply by eating the right food.

This is the story of how food can change our lives. I have spent my
career in research and teaching unraveling the complex mystery of why
health eludes some and embraces others, and I now know that food
primarily determines the outcome. This information could not come
at a better time. Our health care system costs too much, it excludes far
too many people and it does not promote health and prevent disease.
Volumes have been written on how the problem might be solved, but
progress has been painfully slow.

SICKNESS, ANYONE?

If you are male in this country, the American Cancer Society says that
you have a 47% chance of getting cancer. If you are female, you fare
a little better, but you still have a whopping 38% lifetime chance of
getting cancer.! The rates at which we die from cancer are among the
highest in the world, and it has been getting worse (Chart 1.1). Despite
thirty years of the massively funded War on Cancer, we have made little
progress.

Contrary to what many believe, cancer is not a natural event. Adopting
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CHART 1.1: CANCER DEATH RATES (PER 100,000 PEOPLE)'
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a healthy diet and lifestyle can prevent the majority of cancers in the
United States. Old age can and should be graceful and peaceful.

But cancer is only part of a larger picture of disease and death in
America. Looking elsewhere, we see that there is an overall pattern of
poor health. For example, we are rapidly becoming the heaviest people
on earth. Overweight Americans now significantly outnumber those
who maintain a healthy weight. As shown in Chart 1.2, our rates of
obesity have been skyrocketing over the past several decades.?

According to the National Center for Health Statistics, almost a third
of the adults twenty years of age and over in this country are obese!
One is considered obese if he or she is carrying more than a third of a

CHART 1.2: PERCENT OBESE POPULATION?
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person above and beyond a healthy weight. Similarly frightening trends
have been occurring in children as young as two years of age.?

CHART 1.3: WHAT IS OBESE (BOTH SEXES)?

Height , Weight in Excess of (Ibs)
5'0” 153
52" 164
5'4" 174
5'6" 185
58" 197
510" 209
6’0" 221
6'2" 233

But cancer and obesity are not the only epidemics casting a large
shadow over American health. Diabetes has also increased in unprec-
edented proportions. One out of thirteen Americans now has diabetes,
and that ratio continues to rise. If we don't heed the importance of diet,
millions of additional Americans will unknowingly develop diabetes
and suffer its consequences, including blindness, limb amputation,
cardiovascular disease, kidney disease and premature death. Despite
this, fast food restaurants that serve nutritionally defunct foods are now
fixtures in almost every town. We eat out more than ever* and speed
has taken precedence over quality. As we spend more time watching
TV, playing video games and using the computer, we are less physically
active.

Both diabetes and obesity are merely symptoms of poor health in gen-
eral. They rarely exist in isolation of other diseases and often forecast
deeper, more serious health problems, such as heart disease, cancer and
stroke. Two of the most frightening statistics show that diabetes among
people in their thirties has increased 70% in less than ten years and the
percentage of obese people has nearly doubled in the past thirty years.
Such an incredibly fast increase in these “signal” diseases in America’s
young to middle-age population forecasts a health care catastrophe in
the coming decades. It may become an unbearable burden on a health
system that is already strained in countless ways.
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DIABETES STATISTICS
Percent Increase in Incidence from 1990 fo 19983;
Age 30-39 (70%) ¢ Age 40-49 ({40%) o Age 50-59 (31%)
Percent of Diabetics Who Aren’t Aware of their llinesss: 34%

Diabetes Outcomes?®: Heart Disease and Stroke; Blindness; Kidney Disease;
Nervous System Disorders; Dental Disease; Limb Amputation

Annual Economic Cost of Diabetes”: $98 Billion

But the most pervasive killer in our culture is not obesity, diabetes
or cancer. It is heart disease. Heart disease will kill one out of every
three Americans. According to the American Heart Association, over 60
million Americans currently suffer from some form of cardiovascular
disease, including high blood pressure, stroke and heart disease.® Like
me, you undoubtedly have known someone who died of heart disease.
But since my own father died from a heart attack over thirty years ago,
a great amount of knowledge has been uncovered in understanding this
disease. The most dramatic recent finding is that heart disease can be
prevented and even reversed by a healthy diet.® '° People who cannot
perform the most basic physical activity because of severe angina can
find a new life simply by changing their diets. By embracing this revo-
lutionary information, we could collectively defeat the most dangerous
disease in this country.

OOPS...WE DIDN'T MEAN TO HAVE THAT HAPPEN!

As increasing numbers of Americans fall victim to chronic diseases, we
hope that our hospitals and doctors will do all that they can to help us.
Unfortunately, both the newspapers and the courts are filled with stories
and cases that tell us that inadequate care has become the norm.

One of the most well regarded voices representing the medical
community, the Journal of the American Medical Association (JAMA),
included a recent article by Barbara Starfield, M.D., stating that physi-
cian error, medication error and adverse events from drugs or surgery
kill 225,400 people per year (Chart 1.5)." That makes our health care
system the third leading cause of death in the United States, behind only
cancer and heart disease (Chart 1.4).1?
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CHART 1.4: LEADING CAUSES OF DEATH'?

Cause of Death Deaths
Diseases of the Heart 710,760
Cancer [Malignant Neoplasms) 553,091
Medical Care'" 225,400
Stroke (Cerebrovascular Diseases) 167,661
Chronic Lower Respiratory Diseases 122,009
Accidents 97,900
Diabetes Mellitus 69,301
Influenza and Pneumonia 65,313
Alzheimer’s Disease 49,558

CHART 1.5: DEATH BY HEALTH CARE"

Number of Americans Per Year Who Die From:

Medication Errors'? 7,400
Unnecessary Surgery' 12,000
Other Preventable Errors in Hospitals'! 20,000
Hospital Borne Infections' 80,000
Adverse Drug Effects' 106,000

The last and largest category of deaths in this group are the hospital-
ized patients who die from the “noxious, unintended and undesired ef-
fect of a drug,”'> which occurs at normal doses.’® Even with the use of
approved medicines and correct medication procedures, over one hun-
dred thousand people die every year from unintended reactions to the
“medicine” that is supposed to be reviving their health.'” Incidentally, this
same report, which summarized and analyzed thirty-nine separate stud-
ies, found that almost 7% (one out of fifteen) of all hospitalized patients
have experienced a serious adverse drug reaction, one that “requires hos-
pitalization, prolongs hospitalization, is permanently disabling or results
in death.””® These are people who took their medicine as directed. This
number does not include the tens of thousands of people who suffer from
the incorrect administration and use of these drugs. Nor does it include
adverse drug events that are labeled “possible” effects, or drugs that do
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not accomplish their intended goal. In other words, one of fifteen is a
conservative number.*®

If nutrition were better understood, and prevention and natural treat-
ments were more accepted in the medical community, we would not be
pouring so many toxic, potentially lethal drugs into our bodies at the
last stage of disease. We would not be frantically searching for the new
medicine that alleviates the symptoms but often does nothing to address
the fundamental causes of our illnesses. We would not be spending our
money developing, patenting and commercializing “magic bullet” drugs
that often cause additional health problems. The current system has not
lived up to its promise. It is time to shift our thinking toward a broader
perspective on health, one that includes a proper understanding and
use of good nutrition.

As I look back on what I've learned, I am appalled that the circum-
stances surrounding the way in which Americans die are often unneces-
sarily early, painful and costly.

AN EXPENSIVE GRAVE

We pay more for our health care than any other country in the world
(Chart 1.6).

We spent over a trillion dollars on health care in 1997.}7 In fact, the
cost of our “health” is spiraling so far out of control that the Health
Care Financing Administration predicted that our system would cost 16
trillion dollars by 2030.'” Costs have so consistently outpaced inflation
that we now spend one out of every seven dollars the economy pro-
duces on health care (Chart 1.7). We have seen almost a 300% increase
in expenditures, as a percentage of GDP, in less than forty years! What is
all the extra financing buying? Is it creating health? I say no, and many
serious commentators agree.

Recently the health status of twelve countries including the U.S.,
Canada, Australia and several Western European countries was com-
pared on the basis of sixteen different indicators of health care efficacy.'®
Other countries spend, on average, only about one-half of what the U.S.
spends per capita on health care. Isn't it reasonable, therefore, for us to
expect our system to rank above theirs? Unfortunately, among these
twelve countries, the U.S. system is consistently among the worst per-
formers." In a separate analysis, the World Health Organization ranked
the United States thirty-seventh best in the world according to health
care system performance.?® Our health care system is clearly not the best
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CHART 1.6: HEALTH CARE EXPENDITURES PER PERSON, 1997 $US'”
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in the world, even though we spend, far and away, the most money on
it.

Too often in the United States, a doctor’s treatment decisions are
made on the basis of money, not health. The consequences of not hav-

ing health insurance, 1 suspect, have never been more terrifying, and
close to 44 million Americans are uninsured.?! It's unacceptable to me
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that we spend more money on health care than any other country on
this planet, and we still have tens of millions of people without access
to basic care.

From three perspectives—disease prevalence, medical care efficacy
and economics—we have a deeply troubled medical system. But I do
not do justice to this topic simply by recounting figures and statistics.
Many of us have spent awful times in hospitals or in nursing homes
watching a loved one succumb to disease. Perhaps you've been a patient
yourself and you know firsthand how poorly the system sometimes
functions. Isn't it paradoxical that the system that is supposed to heal us
too often hurts us?

WORKING TO LESSEN CONFUSION

The American people need to know the truth. They need to know what
we have uncovered in our research. People need to know why we are
unnecessarily sick, why too many of us die early despite the billions
spent on research. The irony is that the solution is simple and inexpen-
sive. The answer to the American health crisis is the food that each of us
chooses to put in our mouths each day. It’s as simple as that.

Although many of us think we're well informed on nutrition, we're
not. We tend to follow one faddish diet after another. We disdain satu-
rated fats, butter or carbohydrates, and then embrace vitamin E, calcium
supplements, aspirin or zinc and focus our energy and effort on extreme-
ly specific food components, as if this will unlock the secrets of health.
All too often, fancy outweighs fact. Perhaps you remember the protein
diet fad that gripped the country in the late 1970s. The promise was that
you could lose weight by replacing real food with a protein shake. In a
very short while, almost sixty women died from the diet. More recently
millions have adopted high-protein, high-fat diets based on books such
as Dr. Atkins’ New Diet Revolution, Protein Power and The South Beach
Diet. There is increasing evidence that these modern protein fads contin-
ue to inflict a great variety of dangerous health disorders. What we don't
know—what we don’t understand—about nutrition can hurt us.

I've been wrestling with this public confusion for more than two de-
cades. In 1988, 1 was invited before the U.S. Senate Governmental Affairs
Committee, chaired by Senator John Glenn, to give my views on why the
public is so confused about diet and nutrition. After examining this issue
both before and since that testimony, I can confidently state that one of
the major sources of confusion is this: far too often, we scientists focus on
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details while ignoring the larger context. For example, we pin our efforts
and our hopes on one isolated nutrient at a time, whether it is vitamin A to
prevent cancer or vitamin E to prevent heart attacks. We oversimplify and
disregard the infinite complexity of nature. Often, investigating minute bio-
chemical parts of food and trying to reach broad conclusions about diet and
health leads to contradictory results. Contradictory results lead to confused
scientists and policy makers, and to an increasingly confused public.

A DIFFERENT KIND OF PRESCRIPTION

Most of the authors of several best-selling “nutrition” books claim to be
researchers, but I am not aware that their “research” involves original,
professionally developed experimentation. That is, they have not de-
signed and conducted studies under the scrutiny of fellow colleagues or
peers. They have few or no publications in peer-reviewed scientific jour-
nals; they have virtually no formal training in nutritional science; they
belong to no professional research societies; they have not participated
as peer reviewers. They do, nonetheless, often develop very lucrative
projects and products that put money in their pockets while leaving the
reader with yet another short-lived and useless diet fad.

If you are familiar with the “health” books at your nearby bookstore,
you have likely heard of Dr. Atkins’ New Diet Revolution, The South Beach
Diet, Sugar Busters, The Zone or Eat Right for Your Type. These books
have made health information more confusing, more difficult to grasp
and ultimately more elusive. If you aren't fatigued, constipated or half-
starved by these quick-fix plans, your head is spinning from counting
calories and measuring grams of carbohydrates, protein and fat. What's
the real problem, anyway? Is it fat? Is it carbohydrates? What’s the ratio
of nutrients that provides greatest weight loss? Are cruciferous vegeta-
bles good for my blood type? Am I taking the right supplements? How
much vitamin C do I need every day? Am I in ketosis? How many grams
of protein do I need?

You get the picture. This is not health. These are fad diets that em-
body the worst of medicine, science and the popular media.

If you are only interested in a two-week menu plan to lose weight,
then this book is not for you. I am appealing to your intelligence, not to
your ability to follow a recipe or menu plan. I want to offer you a more
profound and more beneficial way to view health. I have a prescrip-
tion for maximum health that is simple, easy to follow and offers more
benefits than any drug or surgery, without any of the side effects. This
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prescription isn’t merely a menu plan; it doesn’t require daily charts or
calorie counting; and it doesn’ exist to serve my own financial inter-
ests. Most importantly, the supporting evidence is overwhelming. This
is about changing the way you eat and live and the extraordinary health
that will result.

So, what is my prescription for good health? In short, it is about
the multiple health benefits of consuming plant-based foods, and the
largely unappreciated health dangers of consuming animal-based foods,
including all types of meat, dairy and eggs. 1 did not begin with pre-
conceived ideas, philosophical or otherwise, to prove the worthiness
of plant-based diets. I started at the opposite end of the spectrum: as
a meat-loving dairy farmer in my personal life and an “establishment”
scientist in my professional life. I even used to lament the views of veg-
etarians as | taught nutritional biochemistry to pre-med students.

My only interest now is to explain the scientific basis for my views
in the clearest way possible. Changing dietary practices will only occur
and be maintained when people believe the evidence and experience
the benefits. People decide what to eat for a number of reasons, health
considerations being only one. My task is only to present the scientific
evidence in a form that can be understood. The rest is up to you.

The scientific basis for my views is largely empirical, obtained
through observation and measurement. It is not illusory, hypothetical
or anecdotal; it is from legitimate research findings. It is a type of sci-
ence originally advocated 2,400 years ago by the Father of Medicine,
Hippocrates, who said, “There are, in effect, two things: to know and to
believe one knows. To know is science. To believe one knows is igno-
rance.” I plan to show you what I have come to know.

Much of my evidence comes from human studies done by myself and
by my students and colleagues in my research group. These studies were
diverse both in design and in purpose. They included an investigation
of liver cancer in Philippine children and their consumption of a mold
toxin, aflatoxin*>#; a nationwide program of self-help nutrition centers
for malnourished preschool children in the Philippines*; a study of
dietary factors affecting bone density and osteoporosis in 800 women
in China**’; a study of biomarkers that characterize the emergence of
breast cancer®® *; and a nationwide, comprehensive study of dietary
and lifestyle factors associated with disease mortality in 170 villages in
mainland China and Taiwan (widely known as the China Study).>**

These studies, exceptionally diverse in scope, dealt with diseases
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thought to be related to varied dietary practices, thus providing the op-
portunity to investigate diet and disease associations comprehensively.
The China Study, of which I was director, began in 1983 and is still
ongoing.

In addition to these human studies, I maintained a twenty-seven-year
laboratory research program in experimental animal studies. Begun in
the late 1960s, this National Institutes of Health (NIH)-funded research
investigated the link between diet and cancer in considerable depth.
Our findings, which were published in the highest quality scientific
journals, brought into question the very core principles of cancer cau-
sation.

When all was said and done, my colleagues and I were honored to
have received a total of seventy-four grant-years of funding. In other
words, because we had more than one research program being con-
ducted at once, my colleagues and I did seventy-four years’ worth of
funded research in less than thirty-five years. From this research I have
authored or co-authored over 350 scientific articles. Numerous awards
were extended to me and to my students and colleagues for this long
series of studies and publications. They included, among others, the
1998 American Institute for Cancer Research award “in recognition
of a lifetime of significant accomplishments in scientific research...in
diet, nutrition and cancer,” a 1998 award as one of the “Top 25 Food
Influentials” by Self magazine and the 2004 Burton Kallman Scientific
Award by the Natural Nutrition Food Association. Moreover, invitations
to lecture at research and medical institutions in more than forty states
and several foreign countries attested to the interest in these findings
from the professional communities. My appearance before congressio-
nal committees and federal and state agencies also indicated substantial
public interest in our findings. Interviews on the McNeil-Lehrer News
Hour program, at least twenty-five other TV programs, lead stories in
USA Today, the New York Times, and the Saturday Evening Post and
widely publicized TV documentaries on our work have also been a part
of our public activities.

THE PROMISE OF THE FUTURE

Through all of this, I have come to see that the benefits produced by eat-
ing a plant-based diet are far more diverse and impressive than any drug
or surgery used in medical practice. Heart diseases, cancers, diabetes,
stroke and hypertension, arthritis, cataracts, Alzheimer’s disease, impo-
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tence and all sorts of other chronic diseases can be largely prevented.
These diseases, which generally occur with aging and tissue degenera-
tion, kill the majority of us before our time.

Additionally, impressive evidence now exists to show that advanced
heart disease, relatively advanced cancers of certain types, diabetes and
a few other degenerative diseases can be reversed by diet. I remember
when my superiors were only reluctantly accepting the evidence of nu-
trition being able to prevent heart disease, for example, but vehemently
denying its ability to reverse such a disease when already advanced. But
the evidence can no longer be ignored. Those in science or medicine
who shut their minds to such an idea are being more than stubborn;
they are being irresponsible.

One of the more exciting benefits of good nutrition is the prevention
of diseases that are thought to be due to genetic predisposition. We now
know that we can largely avoid these “genetic” diseases even though we
may harbor the gene (or genes) that is (are) responsible for the disease.
But funding of genetic research continues to spiral upwards in the belief
that specific genes account for the occurrence of specific diseases, in
the hope that we somehow will be able to “turn off” these nasty genes.
Drug company public relations programs now depict a future where
each of us will have a personal ID card cataloging all of our good and
bad genes. Using this card, we will be expected to go to our doctor, who
will prescribe a single pill to suppress our bad genes. I strongly suspect
these miracles will never be realized, or if tried they will have serious,
unintended consequences. These futuristic pipe dreams obscure the
affordable, efficacious health solutions that currently exist: solutions
based in nutrition.

In my own laboratory we have shown in experimental animals that
cancer growth can be turned on and off by nutrition, despite very strong
genetic predisposition. We have studied these effects in great detail and
have published our findings in the very best scientific journals. As you
will see later, these findings are nothing short of spectacular, and the
same effects have been indicated over and over again in humans.

Eating the right way not only prevents disease but also generates
health and a sense of well-being, both physically and mentally. Some
world-class athletes, such as ironman Dave Scott, track stars Carl
Lewis and Edwin Moses, tennis great Martina Navratilova, world cham-
pion wrestler Chris Campbell (no relation) and sixty-eight-year-old
marathoner Ruth Heidrich have discovered that consuming a low-fat,
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plant-based diet gives them a significant edge in performance. In the
laboratory, we fed experimental rats a diet similar to the usual American
fare—rich in animal-based protein—and compared them with other
rats fed a diet low in animal-based protein. Guess what happened when
both sets of rats had an opportunity to voluntarily use exercise wheels?
Those fed the low-animal protein diet exercised substantially more,
with less fatigue, than those fed the type of diet that most of us eat. This
was the same effect observed by these world-class athletes.

This shouldn’t be news to the medical establishment. A century ago,
Professor Russell Chittenden, a famous, well established nutrition re-
searcher at Yale University Medical School, investigated whether eating
a plant-based diet affected students’ physical capacities.**** He fed some
students, fellow faculty and himself a plant-based diet and measured
their physical performance tests. He got the same results as our rats
almost a century later—and they were equally spectacular.

Then there is the question of our excessive dependence on drugs and
surgery to control our health. In its simplest form, eating the right way
would largely obviate the enormous costs of using drugs, as well as their
side effects. Fewer people would need to wage lengthy, expensive battles
with chronic disease in hospitals over their last years of life. Health care
costs would drop and medical mistakes would wane as premature death
plummeted. In essence, our health care system would finally protect
and promote our health as it is meant to do.

SIMPLE BEGINNINGS

As I 'look back, I often think about life on the farm and how it shaped
my thinking in so many ways. My family was immersed in nature every
waking moment. In the summer, from sunrise to sunset, we were out-
doors planting and harvesting the crops and taking care of the animals.
My mother had the best garden in our part of the country and toiled day
in and day out during the summer to keep our family well fed with fresh
food, all produced on our own farm.

I've had an amazing journey, to be sure. I have been startled time and
time again by what I have learned. I wish that my family and others
around us had had the same information back in the mid-1900s that
we now have about food and health. If we had, my father could have
prevented, or reversed, his heart disease. He could have met my young-
est son, his namesake, who is collaborating with me on this book. He
might have lived for several more years with a higher quality of health.
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My journey in science over the past forty-five years has convinced me
that it is now more urgent than ever to show how people can avoid these
tragedies. The science is there and it must be made known. We cannot
let the status quo go unchallenged and watch our loved ones suffer un-
necessarily. It is time to stand up, clear the air and take control of our
health.



- AHouse of Proteins

MY ENTIRE PROFESSIONAL CAREER in biomedical research has centered on
protein. Like an invisible leash, protein tethered me wherever I went,
from the basic research laboratory to the practical programs of feeding
malnourished children in the Philippines to the government board-
rooms where our national health policy was being formulated. Protein,
often regarded with unsurpassed awe, is the common thread tying to-
gether past and present knowledge about nutrition.

The story of protein is part science, part culture and a good dose of
mythology. I am reminded of the words of Goethe, first brought to my
attention by my friend Howard Lyman, a prominent lecturer, author
and former cattle rancher: “We are best at hiding those things which
are in plain sight.” Nothing has been so well hidden as the untold story
of protein. The dogma surrounding protein censures, reproaches and
guides, directly or indirectly, almost every thought we have in biomedi-
cal research.

Ever since the discovery of this nitrogen-containing chemical in 1839
by the Dutch chemist Gerhard Mulder, protein has loomed as the most
sacred of all nutrients. The word protein comes from the Greek word
proteios, which means “of prime importance.”

In the nineteenth century, protein was synonymous with meat, and
this connection has stayed with us for well over a hundred years. Many
people today still equate protein with animal-based food. If you were to
name the first food that comes to mind when 1 say protein, you might
say beef. If you did, you aren't alone.

27
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Confusion reigns on many of the most basic questions about protein:

* What are good sources of protein?

* How much protein should one consume?

¢ Is plant protein as good as animal protein?

¢ Is it necessary to combine certain plant foods in a meal to get com-
plete proteins?

e Is it advisable to take protein powders or amino acid supplements,
especially for someone who does vigorous exercise or plays sport?

¢ Should one take protein supplements to build muscle?

* Some protein is considered high quality, some low quality; what
does this mean?

¢ Where do vegetarians get protein?

* Can vegetarian children grow properly without animal protein?

Fundamental to many of these common questions and concerns is
the belief that meat is protein and protein is meat. This belief comes
from the fact that the “soul” of animal-based foods is protein. In many
meat and dairy products, we can selectively remove the fat but we are
still left with recognizable meat and dairy products. We do this all the
time, with lean cuts of meat and skim milk. But if we selectively remove
the protein from animal-based foods, we are left with nothing like the
original. A non-protein steak, for example, would be a puddle of water,
fat and a small amount of vitamins and minerals. Who would eat that?
In brief, for a food to be recognized as an animal-based food, it must
have protein. Protein is the core element of animal-based foods.

Early scientists like Carl Voit (1831-1908), a prominent German
scientist, were staunch champions of protein. Voit found that “man”
needed only 48.5 grams per day, but nonetheless he recommended a
whopping 118 grams per day because of the cultural bias of the time.
Protein equaled meat, and everyone aspired to have meat on his or her
table, just as we aspire to have bigger houses and faster cars. Voit figured
you can’t get too much of a good thing.

Voit went on to mentor several well-known nutrition researchers of
the early 1900s, including Max Rubner (1854-1932) and W.O. Atwater
(1844-1907). Both students closely followed the advice of their teacher.
Rubner stated that protein intake, meaning meat, was a symbol of civi-
lization itself: “a large protein allowance is the right of civilized man.”
Atwater went on to organize the first nutrition laboratory at the United
States Department of Agriculture (USDA). As director of the USDA, he
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recommended 125 grams per day (only about fifty-five grams per day is
now recommended). Later, we will see how important this early prec-
edent was to this government agency.

A cultural bias had become firmly entrenched. If you were civilized,
you ate plenty of protein. If you were rich, you ate meat, and if you were
poor, you ate staple plant foods, like potatoes and bread. The lower
classes were considered by some to be lazy and inept as a result of not
eating enough meat, or protein. Elitism and arrogance dominated much
of the burgeoning field of nutrition in the nineteenth century. The en-
tire concept that bigger is better, more civilized and perhaps even more
spiritual permeated every thought about protein.

Major McCay, a prominent English physician in the early twentieth
century, provided one of the more entertaining, but most unfortunate,
moments in this history. Physician McCay was stationed in the English
colony of India in 1912 in order to identify good fighting men in the In-
dian tribes. Among other things, he said that people who consumed less
protein were of a “poor physique, and a cringing effeminate disposition
is all that can be expected.”

PRESSING FOR QUALITY

Protein, fat, carbohydrate and alcohol provide virtually all of the calo-
ries that we consume. Fat, carbohydrate and protein, as macronutrients,
make up almost all the weight of food, aside from water, with the re-
maining small amount being the vitamin and mineral micronutrients.
The amounts of these latter micronutrients needed for optimum health
are tiny (milligrams to micrograms).

Protein, the most sacred of all nutrients, is a vital component of our
bodies and there are hundreds of thousands of different kinds. They
function as enzymes, hormones, structural tissue and transport mol-
ecules, all of which make life possible. Proteins are constructed as long
chains of hundreds or thousands of amino acids, of which there are
fifteen to twenty different kinds, depending on how they are counted.
Proteins wear out on a regular basis and must be replaced. This is ac-
complished by consuming foods that contain protein. When digested,
these proteins give us a whole new supply of amino acid building blocks
to use in making new protein replacements for those that wore out.
Various food proteins are said to be of different quality, depending on
how well they provide the needed amino acids used to replace our body
proteins.
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This process of disassembling and reassembling the amino acids of
proteins is like someone giving us a multicolored string of beads to re-
place an old string of beads that we lost. However, the colored beads on
the string given to us are not in the same order as the string we lost. So,
we break the string and collect its beads. Then, we reconstruct our new
string so that the colored beads are in the same order as our lost string.
But if we are short of blue beads, for example, making our new string is
going to be slowed down or stopped until we get more blue beads. This
is the same concept as in making new tissue proteins to match our old
worn out proteins.

About eight amino acids (“colored beads”) that are needed for mak-
ing our tissue proteins must be provided by the food we eat. They are
called “essential” because our bodies cannot make them. If, like our
string of beads, our food protein lacks enough of even one of these
eight “essential” amino acids, then the synthesis of the new proteins
will be slowed down or stopped. This is where the idea of protein qual-
ity comes into play. Food proteins of the highest quality are, very sim-
ply, those that provide, upon digestion, the right kinds and amounts of
amino acids needed to efficiently synthesize our new tissue proteins.
This is what that word “quality” really means: it is the ability of food
proteins to provide the right kinds and amounts of amino acids to make
our new proteins.

Can you guess what food we might eat to most efficiently provide
the building blocks for our replacement proteins? The answer is human
flesh. Its protein has just the right amount of the needed amino acids.
But while our fellow men and women are not for dinner, we do get
the next “best” protein by eating other animals. The proteins of other
animals are very similar to our proteins because they mostly have the
right amounts of each of the needed amino acids. These proteins can be
used very efficiently and therefore are called “high quality.” Among ani-
mal foods, the proteins of milk and eggs represent the best amino acid
matches for our proteins, and thus are considered the highest quality.
While the “lower quality” plant proteins may be lacking in one or more
of the essential amino acids, as a group they do contain all of them.

The concept of quality really means the efficiency with which food
proteins are used to promote growth. This would be well and good if the
greatest efficiency equaled the greatest health, but it doesn’t, and that’s
why the terms efficiency and quality are misleading. In fact, to give you
a taste of whats to come, there is a mountain of compelling research
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showing that “low-quality” plant protein, which allows for slow but
steady synthesis of new proteins, is the healthiest type of protein. Slow
but steady wins the race. The quality of protein found in a specific food
is determined by seeing how fast animals would grow while consuming
it. Some foods, namely those from animals, emerge with a very high
protein efficiency ratio and value.'

This focus on efficiency of body growth, as if it were good health, en-
courages the consumption of protein with the highest “quality.” As any
marketer will tell you, a product that is defined as being high quality
instantly earns the trust of consumers. For well over 100 years, we have
been captive to this misleading language and have oftentimes made the
unfortunate leap to thinking that more quality equals more health.

The basis for this concept of protein quality was not well known
among the public, but its impact was—and still is—highly significant.
People, for example, who choose to consume a plant-based diet will
often ask, even today, “Where do I get my protein?” as if plants don't
have protein. Even if it is known that plants have protein, there is still
the concern about its perceived poor quality. This has led people to
believe that they must meticulously combine proteins from different
plant sources during each meal so that they can mutually compensate
for each other’s amino acid deficits. However, this is overstating the
case. We now know that through enormously complex metabolic sys-
tems, the human body can derive all the essential amino acids from the
natural variety of plant proteins that we encounter every day. It doesn't
require eating higher quantities of plant protein or meticulously plan-
ning every meal. Unfortunately, the enduring concept of protein quality
has greatly obscured this information.

THE PROTEIN GAP

The most important issue in nutrition and agriculture during my early
career was figuring out ways to increase the consumption of protein,
making sure it was of the highest possible quality. My colleagues and 1
all believed in this common goal. From my early years on the farm to my
graduate education, I accepted this virtual reverence for protein. As a
youngster, I remember that the most expensive part of farm animal feed
was the protein supplements that we fed to our cows and pigs. Then,
at graduate school, I spent three years (1958-1961) doing my Ph.D. re-
search trying to improve the supply of high-quality protein by growing
cows and sheep more efficiently so we could eat more of them.??
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I went all the way through my graduate studies with a profound be-
lief that promoting high-quality protein, as in animal-based foods, was
a very important task. My graduate research, although cited a few times
over the next decade or so, was only a small part of much larger efforts
by other research groups to address a protein situation worldwide. Dur-
ing the 1960s and 1970s, I was to hear over and over again about a so-
called “protein gap” in the developing world.*

The protein gap stipulated that world hunger and malnutrition
among children in the third world was a result of not having enough
protein to consume, especially high-quality (i.e. animal) protein.! *°
According to this view, those in the third world were especially de-
ficient in “high-quality” protein, or animal protein. Projects were
springing up all over the place to address this “protein gap” problem.
A prominent MIT professor and his younger colleague concluded in
1976 that “an adequate supply of protein is a central aspect of the world
food problem™ and further that “unless...desirably [supplemented]
by modest amounts of milk, eggs, meat or fish, the predominantly
cereal diets [of poor nations] are...deficient in protein for growing chil-
dren....” To address this dire problem:

e MIT was developing a protein-rich food supplement called INCA-
PARINA.

* Purdue University was breeding corn to contain more lysine, the
“deficient” amino acid in corn protein.

¢ The U.S. government was subsidizing the production of dried milk
powder to provide high-quality protein for the world’s poor.

* Cornell University was providing a wealth of talent to the Philip-
pines to help develop both a high-protein rice variety and a live-
stock industry.

e Auburn University and MIT were grinding up fish to produce “fish
protein concentrate” to feed the world’s poor.

The United Nations, the U.S. Government Food for Peace Program,
major universities and countless other organizations and universities
were taking up the battle cry to eradicate world hunger with high-qual-
ity protein. I knew most of the projects firsthand, as well as the indi-
viduals who organized and directed them.

The Food and Agriculture Organization (FAO) of the United Nations
exerts considerable influence in developing countries through their ag-
riculture development programs. Two of its staffers® declared in 1970
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that “... by and large, the lack of protein is without question the most
serious qualitative deficiency in the nutrition of developing countries.
The great mass of the population of these countries subsists mainly on
foods derived from plants frequently deficient in protein, which results
in poor health and low productivity per man.” M. Autret, a very influ-
ential man from the FAO, added that “owing to the low-animal protein
content of the diet and lack of diversity of supplies [in developing
countries], protein quality is unsatisfactory.”* He reported on a very
strong association between consumption of animal-based foods and an-
nual income. Autret strongly advocated increasing the production and
consumption of animal protein in order to meet the growing “protein
gap” in the world. He also advocated that “all resources of science and
technology must be mobilized to create new protein-rich foods or to
derive the utmost benefits from hitherto insufficiently utilized resources
to feed mankind.”*

Bruce Stillings at the University of Maryland and the U.S. Depart-
ment of Commerce, another proponent of consuming animal-based di-
ets, admitted in 1973 that “although there is no requirement for animal
protein in the diet per se, the quantity of dietary protein from animal
sources is usually accepted as being indicative of the overall protein
quality of the diet.”* He went on to say that the “...supply of adequate
quantities of animal products is generally recognized as being an ideal
way to improve world protein nutrition.”

Of course, it’s quite correct that a supply of protein can be an im-
portant way of improving nutrition in the third world, particularly if
populations are getting all of their calories from one plant source. But
it’s not the only way, and, as we shall see, it isn’t necessarily the way
most consistent with long-term health.

FEEDING THE CHILDREN

So this was the climate at that time, and I was a part of it as much as
anyone else. I left MIT to take a faculty position at Virginia Tech in 1965.
Professor Charlie Engel, who was then the head of the Department of
Biochemistry and Nutrition at Virginia Tech, had considerable inter-
est in developing an international nutrition program for malnourished
children. He was interested in implementing a “mothercraft” self-help
project in the Philippines. This project was called “mothercraft” because
it focused on educating mothers of malnourished children. The idea was
that if mothers were taught that the right kinds of locally grown foods can
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make their children well, they would not have to rely on scarce medicines
and the mostly nonexistent doctors. Engel started the program in 1967
and invited me to be his Campus Coordinator and to come for extended
stays in the Philippines while he resided full time in Manila.

Consistent with the emphasis on protein as a means of solving mal-
nutrition, we had to make this nutrient the centerpiece of our educa-
tional “mothercraft” centers and thereby help to increase protein con-
sumption. Fish as a source of protein was mostly limited to the seacoast
areas. Our own preference was to develop peanuts as a source of protein
because this was a crop that could be grown most anywhere. The peanut
is a legume, like alfalfa, soybeans, clover, peas and other beans. Like
these other nitrogen “fixers,” peanuts are rich in protein.

There was, however, a nagging problem with these tasty legumes.
Considerable evidence had been emerging, first from England™ and
later from MIT (the same lab that I had worked in)!%!! to show that pea-
nuts often were contaminated with a fungus-produced toxin called af-
latoxin (AF). It was an alarming problem because AF was being shown
to cause liver cancer in rats. It was said to be the most potent chemical
carcinogen ever discovered.

So we had to tackle two closely related projects: alleviate childhood
malnutrition and resolve the AF contamination problem.

Prior to going to the Philippines, I had traveled to Haiti in order to
observe a few experimental mothercraft centers organized by my col-
leagues at Virginia Tech, Professors Ken King and Ryland Webb. It was
my first trip to an underdeveloped country, and Haiti certainly fit the
bill. Papa Doc Duvalier, president of Haiti, extracted what little resourc-
es the country had for his own rich lifestyle. In Haiti at that time 54%
of the children were dead before reaching their fifth birthday, largely
because of malnutrition.

I subsequently went to the Philippines and encountered more of the
same. We decided where mothercraft centers were to be located based
on how much malnutrition was present in each village. We focused our
efforts on the villages in most need. In a preliminary survey in each vil-
lage (barrio), children were weighed and their weight for age was com-
pared with a Western reference standard, which was subdivided into
first, second and third degree malnutrition. Third degree malnutrition,
the worst kind, represented children under the 65" percentile. Keep in
mind that a child at the 100" percentile represents only the average for
the U.S. Being less than the 65" percentile means near starvation.
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In the urban areas of some of the big cities, as many as 15-20% of
the children aged three to six years were judged to be third degree. I
can so well remember some of my initial observations of these children.
A mother, hardly more than a wisp herself, holding her three-year-old
twins with bulging eyes, one at eleven pounds, the other at fourteen
pounds, trying to get them to open their mouths to eat some porridge.
Older children blind from malnutrition, being led around by their
younger siblings to seek a handout. Children without legs or arms hop-
ing to get a morsel of food.

A REVELATION TO DIE FOR

Needless to say, those sights gave us ample motivation to press ahead
with our project. As I mentioned before, we first had to resolve the
problem of AF contamination in peanuts, our preferred protein food.

The first step of investigating AF was to gather some basic information.
Who in the Philippines was consuming AF, and who was subject to liver
cancer? To answer these questions, I applied for and received a National
Institutes of Health (NIH) research grant. We also adopted a second strat-
egy by asking another question: how does AF actually affect liver cancer?
We wanted to study this question at the molecular level using laboratory
rats. | succeeded in getting a second NIH grant for this in-depth bio-
chemical research. These two grants initiated a two-track research inves-
tigation, one basic and one applied, which was to continue for the rest of
my career. 1 found studying questions both from the basic and applied
perspectives rewarding because it tells us not only the impact of a food
or chemical on health, but also why it has that impact. In so doing, we
could better understand not only the biochemical foundation of food and
health, but also how it might relate to people in everyday life.

We began with a stepwise series of surveys. First, we wanted to know
which foods contained the most AE We learned that peanuts and corn
were the foods most contaminated. All twenty-nine jars of peanut butter
we had purchased in the local groceries, for example, were contami-
nated, with levels of AF as much as 300 times the amount judged to be
acceptable in U.S. food. Whole peanuts were much less contaminated;
none exceeded the AF amounts allowed in U.S. commodities. This
disparity between peanut butter and whole peanuts originated at the
peanut factory. The best peanuts, which filled “cocktail” jars, were hand
selected from a moving conveyor belt, leaving the worst, moldiest nuts
to be delivered to the end of the belt to make peanut butter.
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Our second question concerned who was most susceptible to this AF
contamination and its cancer-producing effects. We learned that it was
children. They were the ones consuming the AF-laced peanut butter.
We estimated AF consumption by analyzing the excretion of AF meta-
bolic products in the urine of children living in homes with a partially
consumed peanut butter jar.'? As we gathered this information an inter-
esting pattern emerged: the two areas of the country with the highest
rates of liver cancer, the cities of Manila and Cebu, also were the same
areas where the most AF was being consumed. Peanut butter was almost
exclusively consumed in the Manila area while corn was consumed in
Cebu, the second most populated city in the Philippines.

But, as it turned out, there was more to this story. It emerged from my
making the acquaintance of a prominent doctor, Dr. Jose Caedo, who
was an advisor to President Marcos. He told me that the liver cancer
problem in the Philippines was quite serious. What was so devastating
was that the disease was claiming the lives of children before the age of
ten. Whereas in the West, this disease mostly strikes people only after
forty years of age, Caedo told me that he had personally operated on
children younger than four years of age for liver cancer!

That alone was incredible, but what he then told me was even more
striking. Namely, the children who got liver cancer were from the best-fed
families. The families with the most money ate what we thought were
the healthiest diets, the diets most like our own meaty American diets.
They consumed more protein than anyone else in the country (high quality
animal protein, at that), and yet they were the ones getting liver cancer!

How could this be? Worldwide, liver cancer rates were highest in
countries with the lowest average protein intake. It was therefore widely
believed that this cancer was the result of a deficiency in protein. Fur-
ther, the deficiency problem was a major reason we were working in the
Philippines: to increase the consumption of protein by as many mal-
nourished children as possible. But now Dr. Caedo and his colleagues
were telling me that the most protein-rich children had the highest rates
of liver cancer. This seemed strange to me, at first, but over time my
own information increasingly confirmed their observations.

At that time, a research paper from India surfaced in an obscure med-
ical journal." It was an experiment involving liver cancer and protein
consumption in two groups of laboratory rats. One group was given AF
and then fed diets containing 20% protein. The second group was given
the same level of AF and then fed diets containing only 5% protein.
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Every single rat fed 20% protein got liver cancer or its precursor lesions,
but not a single animal fed a 5% protein diet got liver cancer or its pre-
cursor lesions. It was not a trivial difference; it was 100% versus 0%.
This was very much consistent with my observations for the Philippine
children. Those who were most vulnerable to liver cancer were those
who consumed diets higher in protein.

No one seemed to accept the report from India. On a flight from De-
troit after returning from a presentation at a conference, I traveled with
a former but much senior colleague of mine from MIT, Professor Paul
Newberne. At the time, Newberne was one of the only people who had
given much thought to the role of nutrition in the development of can-
cer. I told him about my impressions in the Philippines and the paper
from India. He summarily dismissed the paper by saying, “They must
have gotten the numbers on the animal cages reversed. In no way could
a high-protein diet increase the development of cancer.”

I realized that 1 had encountered a provocative idea that stimulated
disbelief, even the ire of fellow colleagues. Should I take seriously the
observation that protein increased cancer development and run the risk
of being thought a fool? Or should I turn my back on this story?

In some ways it seemed that this moment in my career had been fore-
shadowed by events in my personal life. When I was five years old, my
aunt who was living with us was dying of cancer. On several occasions
my uncle took my brother Jack and me to see his wife in the hospital.
Although 1 was too young to understand everything that was happen-
ing, I do remember being struck by the big “C” word: cancer. I would
think, “When I get big, 1 want to find a cure for cancer.”

Many years later, just a few years after getting married, at about the
time when I was starting my work in the Philippines, my wife’s mother
was dying of colon cancer at the young age of fifty-one. At that time, 1
was becoming aware of a possible diet-cancer connection in our early
research. Her case was particularly difficult because she did not receive
appropriate medical care due to the fact that she did not have health
insurance. My wife Karen was her only daughter and they had a very
close relationship. These difficult experiences were making my career
choice easy: I would go wherever our research led me to help get a bet-
ter understanding of this horrific disease.

Looking back on it, this was the beginning of my career focus on diet
and cancer. The moment of deciding to investigate protein and cancer
was the turning point. If I wanted to stay with this story, there was only
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one solution: start doing fundamental laboratory research to see not only
if, but also how, consuming more protein leads to more cancer. That’s
exactly what 1 did. It took me farther than I had ever imagined. The ex-
traordinary findings my colleagues, students and I generated just might
make you think twice about your current diet. But even more than that,
the findings led to broader questions, questions that would eventually
lead to cracks in the very foundations of nutrition and health.

THE NATURE OF SCIENCE—WHAT YOU NEED TO KNOW
TO FOLLOW THE RESEARCH

Proof in science is elusive. Even more than in the “core” sciences of biol-
ogy, chemistry and physics, establishing absolute proof in medicine and
health is nearly impossible. The primary objective of research investiga-
tion is to determine only what is likely to be true. This is because research
into health is inherently statistical. When you throw a ball in the air, will
it come down? Yes, every time. That’s physics. If you smoke four packs a
day, will you get lung cancer? The answer is maybe. We know that your
odds of getting lung cancer are much higher than if you didn’t smoke, and
we can tell you what those odds (statistics) are, but we can’t know with
certainty whether you as an individual will get lung cancer.

In nutrition research, untangling the relationship between diet and
health is not so straightforward. Humans live all sorts of different ways,
have different genetic backgrounds and eat all sorts of different foods.
Experimental limitations such as cost restraints, time constraints and
measurement error are significant obstacles. Perhaps most importantly,
food, lifestyle and health interact through such complex, multifaceted
systems that establishing proof for any one factor and any one disease is
nearly impossible, even if you had the perfect set of subjects, unlimited
time and unlimited financial resources.

Because of these difficulties, we do research using many different
strategies. In some cases, we assess whether a hypothetical cause pro-
duces a hypothetical effect by observing and measuring the differences
that already exist between different groups of people. We might observe
and compare societies who consume different amounts of fat, then ob-
serve whether these differences correspond to similar differences in the
rates of breast cancer or osteoporosis or some other disease condition.
We might observe and compare the dietary characteristics of people who
already have the disease with a comparable group of people who don't
have the disease. We might observe and compare disease rates in 1950
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with disease rates in 1990, then observe whether any changes in disease
rates correspond to dietary changes.

In addition to observing what already exists, we might do an experi-
ment and intentionally intervene with a hypothetical treatment to see
what happens. We intervene, for example, when testing for the safety
and efficacy of drugs. One group of people is given the drug and a sec-
ond group a placebo (an inactive look-alike substance to please the
patient). Intervening with diet, however, is far more difficult, especially
if people aren’t confined to a clinical setting, because then we must rely
on everyone to faithfully use the specified diets.

As we do observational and interventional research, we begin to amass
the findings and weigh the evidence for or against a certain hypothesis.
When the weight of the evidence favors an idea so strongly that it can no
longer be plausibly denied, we advance the idea as a likely truth. It is in
this way that I am advancing an argument for a whole foods, plant-based
diet. As you continue reading, realize that those seeking absolute proof
of optimal nutrition in one or two studies will be disappointed and con-
fused. However, I am confident that those seeking the truth regarding diet
and health by surveying the weight of the evidence from the variety of
available studies will be amazed and enlightened. There are several ideas
to keep in mind when determining the weight of the evidence, including
the following ideas.

CORRELATION VERSUS CAUSATION

In many studies, you will find that the words correlation and association
are used to describe a relationship between two factors, perhaps even in-
dicating a cause-and-effect relationship. This idea is featured prominently
in the China Study. We observed whether there were patterns of associa-
tions for different dietary, lifestyle and disease characteristics within the
survey of 65 counties, 130 villages and 6,500 adults and their families.
If protein consumption, for example, is higher among populations that
have a high incidence of liver cancer, we can say that protein is positively
correlated or associated with liver cancer incidence; as one goes up, the
other goes up. If protein intake is higher among populations that have a
low incidence of liver cancer, we can say that protein is inversely associ-
ated with liver cancer incidence. In other words, the two factors go in the
opposite direction; as one goes up, the other goes down.

In our hypothetical example, if protein is correlated with liver can-
cer incidence, this does not prove that protein causes or prevents liver
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cancer. A classic illustration of this difficulty is that countries with more
telephone poles often have a higher incidence of heart disease, and
many other diseases. Therefore, telephone poles and heart disease are
positively correlated. But this does not prove that telephone poles cause
heart disease. In effect, correlation does not equal causation.

This does not mean that correlations are useless. When they are
properly interpreted, correlations can be effectively used to study nu-
trition and health relationships. The China Study, for example, has
over 8,000 statistically significant correlations, and this is of immense
value. When so many correlations like this are available, researchers
can begin to identify patterns of relationships between diet, lifestyle
and disease. These patterns, in turn, are representative of how diet and
health processes, which are unusually complex, truly operate. However,
if someone wants proof that a single factor causes a single outcome, a
correlation is not good enough.

STATISTICAL SIGNIFICANCE

You might think that deciding whether or not two factors are correlated
is obvious—either they are or they aren’t. But that isn’t the case. When
you are looking at a large quantity of data, you have to undertake a sta-
tistical analysis to determine if two factors are correlated. The answer
isn’t yes or no. It’s a probability, which we call statistical significance. Sta-
tistical significance is a measure of whether an observed experimental
effect is truly reliable or whether it is merely due to the play of chance.
If you flip a coin three times and it lands on heads each time, it’s prob-
ably chance. If you flip it a hundred times and it lands on heads each
time, you can be pretty sure the coin has heads on both sides. That’s the
concept behind statistical significance—it’s the odds that the correlation
(or other finding) is real, that it isn’t just random chance.

A finding is said to be statistically significant when there is less than
5% probability that it is due to chance. This means, for example, that
there is a 95% chance that we will get the same result if the study is
repeated. This 95% cutoff point is arbitrary, but it is the standard, none-
theless. Another arbitrary cutoff point is 99%. In this case, when the
result meets this test, it is said to be highly statistically significant. In the
discussions of diet and disease research in this book, statistical signifi-
cance pops up from time to time, and it can be used to help judge the
reliability, or “weight,” of the evidence.



A HOUSE OF PROTEINS 4]

MECHANISMS OF ACTION

Oftentimes correlations are considered more reliable if other research
shows that two correlated factors are biologically related. For example,
telephone poles and heart disease are positively correlated, but there is
no research that shows how telephone poles are biologically related to
heart disease. However, there is research that shows the processes by
which protein intake and liver cancer might be biologically and caus-
ally related (as you will see in chapter three). Knowing the process by
which something works in the body means knowing its “mechanism
of action.” And knowing its mechanism of action strengthens the evi-
dence. Another way of saying this is that the two correlated factors are
related in a “biologically plausible” way. If a relationship is biologically
plausible, it is considered much more reliable.

METANALYSIS

Finally, we should understand the concept of a metanalysis. A met-
analysis tabulates the combined data from multiple studies and ana-
lyzes them as one data set. By accumulating and analyzing a large body
of combined data, the result can have considerably more weight. Met-
analysis findings are therefore more substantial than the findings of
single research studies, although, as with everything else, there may be
exceptions.

After obtaining the results from a variety of studies, we can then be-
gin to use these tools and concepts to assess the weight of the evidence.
Through this effort, we can begin to understand what is most likely to
be true, and we can behave accordingly. Alternative hypotheses no lon-
ger seem plausible, and we can be very confident in the result. Absolute
proof, in the technical sense, is unattainable and unimportant. But com-
mon sense proof (99% certainty) is attainable and critical. For example,
it was through this process of interpreting research that we formed our
beliefs regarding smoking and health. Smoking has never been “100%”
proven to cause lung cancer, but the odds that smoking is unrelated to
lung cancer are so astronomically low that the matter has long been
considered settled.



Turning Off Cancer
AMERICANS DREAD CANCER more than any other disease. Slowly and pain-
fully being consumed by cancer for months, even years, before passing
away is a terrifying prospect. This is why cancer is perhaps the most
feared of the major diseases.

So when the media reports a newly found chemical carcinogen, the
public takes notice and reacts quickly. Some carcinogens cause outright
panic. Such was the case a few years ago with Alar, a chemical that was
routinely sprayed on apples as a growth regulator. Shortly after a report
from the Natural Resources Defense Council (NRDC) titled “Intoler-
able Risk: Pesticides in Our Children’s Food,”! the television program
60 Minutes aired a segment on Alar. In February 1989 a representative
of NRDC said on CBS’s 60 Minutes that the apple industry chemical was
“the most potent carcinogen in the food supply.”*?

The public reaction was swift. One woman called state police to
chase down a school bus to confiscate her child’s apple.? School systems
across the country, in New York, Los Angeles, Atlanta and Chicago,
among others, stopped serving apples and apple products. According to
John Rice, former chairman of the U.S. Apple Association, the apple in-
dustry took an economic walloping, losing over $250 million.’ Finally,
in response to the public outcry, the production and use of Alar came to
a halt in June of 1989.3

The Alar story is not uncommon. Over the past several decades, sev-

eral chemicals have been identified in the popular press as cancer-caus-
ing agents. You may have heard of some:

43
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¢ Aminotriazole (herbicide used on cranberry crops, causing the
“cranberry scare™ of 1959)

* DDT (widely known after Rachel Carson’s book, Silent Spring)

e Nitrites (a meat preservative and color and flavor enhancer used in
hot dogs and bacon)

* Red Dye Number 2

* Artificial sweeteners (including cyclamates and saccharin)

 Dioxin (a contaminant of industrial processes and of Agent Or-
ange, a defoliant used during the Vietnam War)

* Aflatoxin (a fungal toxin found on moldy peanuts and corn)

I know these unsavory chemicals quite well. I was a member of the
National Academy of Sciences Expert Panel on Saccharin and Food
Safety Policy (1978-79), which was charged with evaluating the poten-
tial danger of saccharin at a time when the public was up in arms after
the FDA proposed banning the artificial sweetener. I was one of the first
scientists to isolate dioxin; I have firsthand knowledge of the MIT lab
that did the key work on nitrites, and I spent many years researching
and publishing on aflatoxin, one of the most carcinogenic chemicals
ever discovered—at least for rats.

But while these chemicals are significantly different in their proper-
ties, they all have a similar story with regard to cancer. In each and ev-
ery case, research has demonstrated that these chemicals may increase
cancer rates in experimental animals. The case of nitrites serves as an
excellent example.

THE HOT DOG MISSILE

If you hazard to call yourself “middle-aged” or older, when I say, “Ni-
trites, hot dogs and cancer,” you might rock back in your chair, nod
your head, and say, “Oh yeah, I remember something about that.” For
the younger folks—well, listen up, because history has a funny way of
repeating itself.

The time: the early 1970s. The scene: the Vietham War was begin-
ning to wind down, Richard Nixon was about to be forever linked to
Watergate, the energy crisis was about to create lines at gas stations and
nitrite was becoming a headline word.

Sodium Nitrite: A meat preservative used since the 1920s.° 1t kills
bacteria and adds a happy pink color and desirable taste to hot
dogs, bacon and canned meat.
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In 1970, the journal Nature reported that the nitrite we consume may
be reacting in our bodies to form nitrosamines.’

Nitrosamines: A scary family of chemicals. No fewer than seven-
teen nitrosamines are “reasonably anticipated to be human car-
cinogens” by the U.S. National Toxicology Program.?

Hold on a second. Why are these scary nitrosamines “anticipated to
be human carcinogens”? The short answer: animal experiments have
shown that as chemical exposure increases, incidence of cancer also
increases. But that’s not adequate. We need a more complete answer.

Lets look at one nitrosamine, NSAR (N-nitrososarcosine). In one
study, twenty rats were divided into two groups, each exposed to a differ-
ent level of NSAR. The high-dose rats were given twice the amount that
the low-dose rats received. Of rats given the lower level of NSAR, just
over 35% of them died from throat cancer. Of rats given the higher levels,
100% died of cancer during the second year of the experiment.**"!

How much NSAR did the rats get? Both groups of rats were given
an incredible amount. Let me translate the “low” dose by giving you a
little scenario. Let’s say you go over to your friend’s house to eat every
meal. This friend is sick of you and wants to give you throat cancer
by exposing you to NSAR. So he gives you the equivalent of the “low”
level given to the rats. You go to his house, and your friend offers you a
bologna sandwich that has a whole pound of bologna on it! You eat it.
He offers you another, and another, and another....You'll have to eat
270,000 bologna sandwiches before your friend lets you leave.® !> You
better like bologna, because your friend is going to have to feed you this
way every day for over thirty years! If he does this, you will have had
about as much exposure to NSAR (per body weight) as the rats in the
“low”-dose group.

Because higher cancer rates were also seen in mice as well as rats, us-
ing a variety of methods of exposure, NSAR is “reasonably anticipated”
to be a human carcinogen. Although no human studies were used to
make this evaluation, it is likely that a chemical such as this, which
consistently causes cancer in both mice and rats, can cause cancer in
humans at some level. It is impossible to know, however, what this
level of exposure might be, especially because the animal dosages are
so astronomical. Nonetheless, animal experiments alone are considered
enough to conclude that NSAR is “reasonably anticipated” to be a hu-
man carcinogen.®
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So, in 1970, when an article in the prestigious journal Nature con-
cluded that nitrites help to form nitrosamines in the body, thereby im-
plying that they help to cause cancer, people became alarmed. Here was
the official line: “Reduction of human exposure to nitrites and certain
secondary amines, particularly in foods, may result in a decrease in
the incidence of human cancer.”” Suddenly nitrites became a potential
killer. Because we humans get exposed to nitrites through consump-
tion of processed meat such as hot dogs and bacon, some products
came under fire. Hot dogs were an easy target. Besides containing addi-
tives like nitrites, hot dogs can be made out of ground-up lips, snouts,
spleens, tongues, throats and other “variety meats.”"> So as the nitrite/
nitrosamine issue heated up, hot dogs weren’t looking so hot. Ralph
Nader had called hot dogs “among America’s deadliest missiles.”** Some
consumer advocacy groups were calling for a nitrite additive ban, and
government officials began a serious review of nitrite’s potential health
problems.’

The issue jolted forward again in 1978, when a study at the Massa-
chusetts Institute of Technology (MIT) found that nitrite increased lym-
phatic cancer in rats. The study, as reported in a 1979 issue of Science,"
found that, on average, rats fed nitrite got lymphatic cancer 10.2% of
the time, while animals not fed nitrite got cancer only 5.4% of the time.
This finding was enough to create a public uproar. Fierce debate ensued
in the government, industry and research communities. When the dust
settled, expert panels made recommendations, industry cut back on ni-
trite usage and the issue fell out of the spotlight.

To summarize the story: marginal scientific results can make very big
waves in the public when it comes to cancer-causing chemicals. A rise
in cancer incidence from 5% to 10% in rats fed large quantities of nitrite
caused an explosive controversy. Undoubtedly millions of dollars were
spent following the MIT study to investigate and discuss the findings.
And NSAR, a nitrosamine possibly formed from nitrite, was “reasonably
anticipated to be a human carcinogen” after several animal experiments
where exceptionally high levels of chemical were fed to animals for al-
most half their lifespan.

BACK TO PROTEIN

The point isn’t that nitrite is safe. It is the mere possibility, however un-
likely it may be, that it could cause cancer that alarms the public. But
what if researchers produced considerably more impressive scientific
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results that were far more substantial? What if there was a chemical that
experimentally turned on cancer in 100% of the test animals and its rela-
tive absence limited cancer to 0% of the animals? Furthermore, what if
this chemical were capable of acting in this way at routine levels of intake
and not the extraordinary levels used in the NSAR experiments? Finding
such a chemical would be the holy grail of cancer research. The implica-
tions for human health would be enormous. One would assume that this
chemical would be of considerably more concern than nitrite and Alar,
and even more significant than aflatoxin, a highly ranked carcinogen.

This is exactly what I saw in the Indian research paper'® when I was
in the Philippines. The chemical was protein, fed to rats at levels that
are well within the range of normal consumption. Protein! These results
were more than startling. In the Indian study, when all the rats had been
predisposed to get liver cancer after being given aflatoxin, only the ani-
mals fed 20% protein got the cancer while those fed 5% got none.

Scientists, myself included, tend to be a skeptical bunch, especially
when confronted with eye-popping results. In fact, it is our responsibil-
ity as researchers to question and explore such provocative findings. We
might suspect that this finding was unique to rats exposed to aflatoxin
and for no other species, including humans. Maybe there were other
unknown nutrients that were affecting the data. Maybe my friend, the
distinguished MIT professor, was right; maybe the animal identities in
the Indian study got mixed up.

The questions begged for answers. To further study this question,
I sought and received the two National Institutes of Health (NIH)
research grants that I mentioned earlier. One was for a human study,
the other for an experimental animal study. I did not “cry wolf” in
either application by suggesting that protein might promote cancer.
I had everything to lose and nothing to gain by acting like a heretic.
Besides, I wasn't convinced that protein actually might be harmful. In
the experimental animal study, I proposed to investigate the “effect of
various factors [my italics] on aflatoxin metabolism.” The human study,
mostly focused on aflatoxin’s effects on liver cancer in the Philippines,
was briefly reviewed in the last chapter and was concluded after three
years. It was later renewed in a much more sophisticated study in China
(chapter four).

A study of this protein effect on tumor development had to be done ex-
tremely well. Anything less would not have convinced anyone, especially
my peers who would review my future request for renewed funding! In
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hindsight, we must have succeeded. The NIH funding for this study con-
tinued for the next nineteen years and led to additional funding from
other research agencies (American Cancer Society, the American Institute
for Cancer Research and the Cancer Research Foundation of America).
On these experimental animal findings alone, this project gave rise to
more than 100 scientific papers published in some of the best journals,
many public presentations and several invitations to participate on expert
panels.

ANIMAL RIGHTS

The rest of this chapter concerns experimental animal research, all
of which included rodents (rats and mice). I know well that many
oppose the use of experimental animals in research. I respect this
concern. I respectfully suggest, however, that you consider this:
very likely, I would not be advocating a plant-based diet today if
it were not for these animal experiments. The findings and the
principles derived from these animal studies greatly contributed
to my interpretations of my later work, including the China Study,
as you will come to see.

One obvious question regarding this issue is whether there
was an alternative way to get the same information without us-
ing experimental animals. To date, I have found none, even after
seeking advice from my “animal rights” colleagues. These experi-
mental animal studies elaborated some very important principles
of cancer causation not obtainable in human-based studies. These
principles now have enormous potential to benefit all of our fel-
low creatures, our environment and ourselves.

THREE STAGES OF CANCER

Cancer proceeds through three stages: initiation, promotion and progres-
sion. To use a rough analogy, the cancer process is similar to planting a
lawn. Initiation is when you put the seeds in the soil, promotion is when
the grass starts to grow and progression is when the grass gets completely
out of control, invading the driveway, the shrubbery and the sidewalk.
So what is the process that successfully “implants” the grass seed in
the soil in the first place, i.e., initiates cancer-prone cells? Chemicals
that do this are called carcinogens. These chemicals are most often
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CHART 3.1: TUMOR INITIATION BY AFLATOXIN INSIDE A LIVER CELL
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After entering our cells (Step 1), most carcinogens do not, themselves, initiate the cancer
process. They first must he converted to products that are more reactive (Steps 2 & 3), with
the help of critically important enzymes. These carcinogen products then bind tightly to
the cell’s DNA to form carcinogen-DNA complexes, or adducts (Step 4).

Unless repaired or removed, carcinogen-DNA adducts have the potential to create chaos
with the genetic workings of the cell. But nature is smart. These adducts can be repaired,
and most adducts are repaired fairly quickly (Step 5). However, if they remain in place
while cells are dividing to form new “daughter” cells, genetic damage occurs and this new
genetic defect (or mutation) is passed on to all new cells formed thereafter (Step 6). 7

the byproducts of industrial processes, although small amounts may
be formed in nature, as is the case with aflatoxin. These carcinogens
genetically transform, or mutate, normal cells into cancer-prone cells.
A mutation involves permanent alteration of the genes of the cell, with
damage to its DNA.

The entire initiation stage (Chart 3.1) can take place in a very short
period of time, even minutes. It is the time required for the chemical
carcinogen to be consumed, absorbed into the blood, transported into
cells, changed into its active product, bonded to DNA and passed on to
the daughter cells. When the new daughter cells are formed, the process
is complete. These daughter cells and all their progeny will forever be
genetically damaged, giving rise to the potential for cancer. Except in rare
instances, completion of the initiation phase is considered irreversible.
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At this point in our lawn analogy, the grass seeds have been put in
the soil and are ready to germinate. Initiation is complete. The second
growth stage is called promotion. Like seeds ready to sprout blades of
grass and turn into a green lawn, our newly formed cancer-prone cells
are ready to grow and multiply until they become a visibly detectable
cancer. This stage occurs over a far longer period of time than initiation,
often many years for humans. It is when the newly initiated cluster mul-
tiplies and grows into larger and larger masses and a clinically visible
tumor is formed.

But just like seeds in the soil, the initial cancer cells will not grow and
multiply unless the right conditions are met. The seeds in the soil, for
example, need a healthy amount of water, sunlight and other nutrients
before they make a full lawn. If any of these factors are denied or are
missing, the seeds will not grow. If any of these factors are missing after
growth starts, the new seedlings will become dormant, while awaiting
further supply of the missing factors. This is one of the most profound
features of promotion. Promotion is reversible, depending on whether the
early cancer growth is given the right conditions in which to grow. This is
where certain dietary factors become so important. These dietary fac-
tors, called promoters, feed cancer growth. Other dietary factors, called
anti-promoters, slow cancer growth. Cancer growth flourishes when
there are more promoters than anti-promoters; when anti-promoters
prevail cancer growth slows or stops. It is a push-pull process. The pro-
found importance of this reversibility cannot be overemphasized.

The third phase, progression, begins when a bunch of advanced cancer
cells progress in their growth until they have done their final damage. It
is like the fully-grown lawn invading everything around it: the garden,
driveway and sidewalk. Similarly, a developing cancer tumor may wander
away from its initial site in the body and invade neighboring or distant
tissues. When the cancer takes on these deadly properties, it is considered
malignant. When it actually breaks away from its initial home and wan-
ders, it is metastasizing. This final stage of cancer results in death.

At the start of our research, the stages of cancer formation were
known only in vague outline. But we knew enough about these stages
of cancer to be able to structure our research more intelligently. We had
no shortage of questions. Could we confirm the findings from India that
a low-protein diet represses tumor formation? More importantly, why
does protein affect the cancer process? What are the mechanisms; that
is, how does protein work? With plenty of questions to be answered, we
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went about our experimental studies meticulously and in depth in order
to obtain results that would withstand the harshest of scrutiny.

PROTEIN AND INITIATION

How does protein intake affect cancer initiation? Our first test was to
see whether protein intake affected the enzyme principally responsible
for aflatoxin metabolism, the mixed function oxidase (MFQ). This en-
zyme is very complex because it also metabolizes pharmaceuticals and
other chemicals, friend or foe to the body. Paradoxically, this enzyme
both detoxifies and activates aflatoxin. It is an extraordinary transfor-
mation substance.

(1) Aflatoxin (AF) ‘ —\

enters the cell.
I(2) AF is metabolized
by an enzyme.

[ o]

In a simplistic way, the MFO enzyme system can be thought of as a factory
within the industrious workings of the cell. Various chemical “raw materi-
als” are fed into the factory, where all the complex reactions are performed.
The raw materials may be disassembled or assembled. After a transforming
process, the “raw material” chemicals are ready to be shipped out of the
factory as mostly normal, safe products. But there also may be byproducts
of these complex processes that are exceptionally dangerous. Think of the
smokestack at a real-life factory. If someone told you to stick your face down
a smokestack and breathe deeply for a couple hours, you'd refuse. Within
the cell, the dangerous byproducts, if not held in check, are the highly reac-
tive aflatoxin metabolites that go on to attack the cell’s DNA and damage its
genetic blueprint.
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At the time we started our research, we hypothesized that the protein
we consume alters tumor growth by changing how aflatoxin is detoxi-
fied by the enzymes present in the liver.

We initially determined whether the amount of protein that we eat
could change this enzyme activity. After a series of experiments (Chart
3.218), the answer was clear. Enzyme activity could be easily modified
simply by changing the level of protein intake.'s!

Decreasing protein intake like that done in the original research in
India (20% to 5%) not only greatly decreased enzyme activity, but did
so very quickly.?> What does this mean? Decreasing enzyme activity via
low-protein diets implied that less aflatoxin was being transformed into
the dangerous aflatoxin metabolite that had the potential to bind and to
mutate the DNA.

We decided to test this implication: did a low-protein diet actually
decrease the binding of aflatoxin product to DNA, resulting in fewer
adducts? An undergraduate student in my lab, Rachel Preston, did the
experiment (Chart 3.3) and showed that the lower the protein intake,
the lower the amount of aflatoxin-DNA adducts.”

We now had impressive evidence that low protein intake could mark-
edly decrease enzyme activity and prevent dangerous carcinogen bind-
ing to DNA. These were very impressive findings, to be sure. It might
even be enough information to “explain” how consuming less protein
leads to less cancer. But we wanted to know more and be doubly assured
of this effect, so we continued to look for other explanations. As time
passed, we were to learn something really quite remarkable. Almost ev-

CHART 3.2: EFFECT OF DIETARY PROTEIN ON ENZYME ACTIVITY
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CHART 3.3: DECREASE IN CARCINOGEN BINDING TO NUCLEUS
COMPONENTS CAUSED BY LOW-PROTEIN FEEDING
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ery time we searched for a way, or mechanism, by which protein works
to produce its effects, we found one! For example, we came to discover
that low-protein diets, or their equivalents, reduce tumors by the fol-
lowing mechanisms:

* less aflatoxin entered the cell*~°

* cells multiplied more slowly'®

* multiple changes occurred within the enzyme complex to reduce
its activity®’

e the quantity of critical components of the relevant enzymes was
reduced® ¥

* less aflatoxin-DNA adducts were formed?®*°

The fact that we [ound more than one way (mechanism) that low-
protein diets work was eye-opening. It added a great deal ol weight to
the results of the Indian researchers. It also suggested that biological
elfects, although often described as operating through single reactions,
more likely operate through a large number of varied simultaneous re-
actions, very likely acting in a highly integrated and concerted manner.
Could this mean that the body had lots of backup systems in case one
was bypassed in some way? As research unfolded in the subsequent
years, the truth of this thesis became increasingly evident.

From our extensive research, one idea seemed to be clear: lower pro-
tein intake dramatically decreased tumor initiation. This finding, even
though well substantiated, would be enormously provocative for many
people.
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PROTEIN AND PROMOTION

To go back to the lawn analogy, sowing the grass seeds in the soil was the
initiation process. We found, conclusively, through a number of experi-
ments, that a low-protein diet could decrease, at the time of planting,
the number of seeds in our “cancerous” lawn. That was an incredible
finding, but we needed to do more. We wondered: what happens during
the promotion stage of cancer, the all-important reversible stage? Would
the benefits of low protein intake achieved during initiation continue
through promotion?

Practically speaking, it was difficult to study this stage of cancer be-
cause of time and money. It is an expensive study that allows rats to live
until they develop full tumors. Each such experiment would take more
than two years (the normal lifetime of rats) and would have cost well
over $100,000 (even more money today). To answer the many ques-
tions that we had, we could not proceed by studying full tumor develop-
ment; I would still be in the lab, thirty-five years later!

This is when we learned of some exciting work just published by oth-
ers’! that showed how to measure tiny clusters of cancer-like cells that
appear right after initiation is complete. These little microscopic cell
clusters were called foci.

Foci are precursor clusters of cells that grow into tumors. Although
most foci do not become full-blown tumor cells, they are predictive of
tumor development.

By watching foci develop and measuring how many there are and how
big they become,’* we could learn indirectly how tumors also develop
and what effect protein might have. By studying the effects of protein
on the promotion of foci instead of tumors we could avoid spending a
lifetime and a few million dollars working in the lab.

What we found was truly remarkable. Foci development was almost
entirely dependent on how much protein was consumed, regardless of how
much aflatoxin was consumed!

This was documented in many interesting ways, first done by my
graduate students Scott Appleton®’ and George Dunaif** (a typical com-
parison is shown in Chart 3.4). After initiation with aflatoxin, foci grew
(were promoted) far more with the 20% protein diet than with the 5%
protein diet.>*>*

Up to this point, all of the animals were exposed to the same amount of
aflatoxin. But what if the initial aflatoxin exposure is varied? Would protein
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CHART 3.4: DIETARY PROTEIN AND FOCI FORMATION
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still have an effect? We investigated this question by giving two groups
of rats either a high-aflatoxin dose or a low-aflatoxin dose, along with a
standard baseline diet. Because of this the two groups of rats were starting
the cancer process with different amounts of initiated, cancerous “seeds.”
Then, during the promotion phase, we fed a low-protein diet to the high-
aflatoxin dose groups and a high-protein diet to the low-aflatoxin dose
group. We wondered whether the animals that start with lots of cancerous
seeds are able to overcome their predicament by eating a low-protein diet.

Again, the results were remarkable (Chart 3.5). Animals starting with
the most cancer initiation (high-aflatoxin dose) developed substantially
less foci when fed the 5% protein diet. In contrast, animals initiated with
a low-aflatoxin dose actually produced substantially more foci when sub-
sequently fed the 20% protein diet.

A principle was being established. Foci development, initially deter-
mined by the amount of the carcinogen exposure, is actually controlled
far more by dietary protein consumed during promotion. Protein dur-
ing promotion trumps the carcinogen, regardless of initial exposure.

With this background information we designed a much more sub-
stantial experiment. Here is a step-by-step sequence of experiments,
carried out by my graduate student Linda Youngman.*> All animals were
dosed with the same amount of carcinogen, then alternately fed either
5% or 20% dietary protein during the twelve-week promotion stage.
We divided this twelve-week promotion stage into four periods of three
weeks each. Period 1 represents weeks one to three, period 2 represents
weeks four to six, and so on.

When animals were fed the 20% protein diet during periods 1 and 2
(20-20), foci continued to enlarge, as expected. But when animals were
switched to the low-protein diet at the beginning of period 3 (20-20-
5), there was a sharp decrease in foci development. And, when animals
were subsequently switched back to the 20% protein diet during period
4 (20-20-5-20), foci development was turned on once again.

In another experiment, in animals fed 20% dietary protein during
period 1 but switched to 5% dietary protein during period 2 (20-5), foci
development was sharply decreased. But when these animals were re-
turned to 20% dietary protein during period 3 (20-5-20), we again saw
the dramatic power of dietary protein to promote foci development.

These several experiments, taken together, were quite profound. Foci
growth could be reversed, up and down, by switching the amount of
protein being consumed, and at all stages of foci development.
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These experiments also demonstrated that the body could “remem-
ber” early carcinogen insults,” * even though they might then lie
dormant with low protein intake. That is, exposure to aflatoxin left a
genetic “imprint” that remained dormant with 5% dietary protein until
nine weeks later when this imprint reawakened to form foci with 20%
dietary protein. In simple terms, the body holds a grudge. 1t suggests
that if we are exposed in the past to a carcinogen that initiates a bit of
cancer that remains dormant, this cancer can still be “reawakened” by
bad nutrition some time later.

These studies showed that cancer development is modifed by relative-
ly modest changes in protein consumption. But how much protein is too
much or too little? Using rats, we investigated a range of 4-24% dietary
protein (Chart 3.6°"). Foci did not develop with up to about 10% dietary
protein. Beyond 10%, foci development increased dramatically with in-
creases in dietary protein. The results were later repeated a second time in
my laboratory by a visiting professor from Japan, Fumiyiki Horio.*®

CHART 3.6: FOCl PROMOTION BY DIETARY PROTEIN
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The most significant finding of this experiment was this: foci devel-
oped only when the animals met or exceeded the amount of dietary
protein (12%) needed to satisfy their body growth rate.”® That is, when
the animals met and surpassed their requirement for protein, disease
onset began.

This finding may have considerable relevance for humans even
though these were rat studies. I say this because the protein required
for growth in young rats and humans as well as the protein required to
maintain health for adult rats and humans is remarkably similar.***

According to the recommended daily allowance (RDA) for protein
consumption, we humans should be getting about 10% of our energy
from protein. This is considerably more than the actual amount required.
But because requirements may vary from individual to individual, 10%
dietary protein is recommended to insure adequate intake for virtually
all people. What do most of us routinely consume? Remarkably, it is
considerably more than the recommended 10%. The average American
consumes 15-16% protein. Does this place us at risk for getting cancer?
These animal studies hint that it does.

Ten percent dietary protein is equivalent to eating about 50-60 grams
of protein per day, depending on body weight and total calorie intake. The
national average of 15-16% is about 70-100 grams of protein per day, with
men at the upper part of the range and women at the lower end. In food
terms, there are about twelve grams of protein in 100 calories of spinach
(fifteen ounces) and five grams of protein in 100 calories of raw chick peas
(just over two tablespoons). There are about thirteen grams of protein in
100 calories of porterhouse steak (just over one and a half ounces).

Yet another question was whether protein intake could modify the
all-important relationship between aflatoxin dose and foci formation.
A chemical is usually not considered a carcinogen unless higher doses
yield higher incidences of cancer. For example, as the aflatoxin dose
becomes greater, foci and tumor growth should be correspondingly
greater. If an increasing response is not observed for a suspect chemical
carcinogen, serious doubt arises whether it really is carcinogenic.

To investigate this dose-response question, ten groups of rats were
administered increasing doses of aflatoxin, then fed either regular levels
(20%) or low levels (5-10%) of protein during the promotion period
(Chart 3.7°%).

In the animals fed the 20% level of protein, foci increased in number and
size, as expected, as the aflatoxin dose was increased. The dose-response
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CHART 3.7: AFLATOXIN DOSE—FOCI RESPONSE
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relationship was strong and clear. However, in the animals fed 5% protein,
the dose-response curve completely disappeared. There was no foci response,
even when animals were given the maximum tolerated aflatoxin dose. This
was yet another result demonstrating that a low-protein diet could over-
ride the cancer-causing effect of a very powerful carcinogen, aflatoxin.

Is it possible that chemical carcinogens, in general, do not cause
cancer unless the nutritional conditions are “right”? Is it possible that,
for much of our lives, we are being exposed to small amounts of cancer-
causing chemicals, but cancer does not occur unless we consume foods
that promote and nurture tumor development? Can we control cancer
through nutrition?

NOT ALL PROTEINS ARE ALIKE

If you have followed the story so far, you have seen how provocative
these findings are. Controlling cancer through nutrition was, and still
is, a radical idea. But as if this weren't enough, one more issue would
yield explosive information: did it make any difference what type of
protein was used in these experiments? For all of these experiments,
we were using casein, which makes up 87% of cow’s milk protein. So
the next logical question was whether plant protein, tested in the same
way, has the same effect on cancer promotion as casein. The answer is
an astonishing “NO.” In these experiments, plant protein did not promote
cancer growth, even at the higher levels of intake. An undergraduate pre-
medical student doing an honors degree with me, David Schulsinger,
did the study (Chart 3.8%%). Gluten, the protein of wheat, did not produce
the same result as casein, even when fed at the same 20% level.
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CHART 3.8: PROTEIN TYPE AND FOCI RESPONSE
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We also examined whether soy protein had the same effect as casein
on foci development. Rats fed 20% soy protein diets did not form early foci,
just like the 20% wheat protein diets. Suddenly protein, milk protein in this
case, wasn't looking so good. We had discovered that low protein intake
reduces cancer initiation and works in multiple synchronous ways. As if
that weren’t enough, we were finding that high protein intake, in excess
of the amount needed for growth, promotes cancer after initiation. Like
flipping a light switch on and off, we could control cancer promotion
merely by changing levels of protein, regardless of initial carcinogen
exposure. But the cancer-promoting factor in this case was cow’s milk
protein. It was difficult enough for my colleagues to accept the idea that
protein might help cancer grow, but cow’s milk protein? Was I crazy?

For those readers who want to know somewhat more, I've includ-
ed a few questions in Appendix A.

THE GRAND FINALE

Thus far we had relied on experiments where we measured only the ear-
ly indicators of tumor development, the early cancer-like foci. Now, it
was time to do the big study, the one where we would measure complete
tumor formation. We organized a very large study of several hundred
rats and examined tumor formation over their lifetimes using several
different approaches.’**
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The effects of protein feeding on tumor development were nothing
less than spectacular. Rats generally live for about two years, thus the
study was 100 weeks in length. All animals that were administered afla-
toxin and fed the regular 20% levels of casein either were dead or near
death from liver tumors at 100 weeks.*®** All animals administered the
same level of aflatoxin but fed the low 5% protein diet were alive, active
and thrifty, with sleek hair coats at 100 weeks. This was a virtual 100 to
0 score, something almost never seen in research and almost identical
to the original research in India.'®

In this same experiment,*® we switched the diets of some rats at either
forty or sixty weeks, to again investigate the reversibility of cancer pro-
motion. Animals switched from a high-protein to a low-protein diet had
significantly less tumor growth (35%—40% less!) than animals fed a high-
protein diet. Animals switched from a low-protein diet to a high-protein

CHART 3.9A: TUMOR DEVELOPMENT AT 100 WEEKS
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diet halfway through their lifetime started growing tumors again. These
findings on full-blown tumors confirmed our earlier findings using foci.
Namely, nutritional manipulation can turn cancer “on” and “off.”

We also measured early foci in these “lifetime” studies to see if their
response to dietary protein was similar to that for tumor response. The
correspondence between foci growth and tumor growth could not have
been greater (Chart 3.9a).°%*

How much more did we need to find out? I would never have dreamed
that our results up to this point would be so incredibly consistent, bio-
logically plausible and statistically significant. We had fully confirmed the
original work from India and had done it in exceptional depth.

Let there be no doubt: cow’s milk protein is an exceptionally potent
cancer promoter in rats dosed with aflatoxin. The fact that this promotion
effect occurs at dietary protein levels (10-20%) commonly used both in
rodents and humans makes it especially tantalizing—and provocative.

OTHER CANCERS, OTHER CARCINOGENS

Okay, so here’s the central question: how does this research apply to hu-
man health and human liver cancer in particular? One way to investigate
this question is to research other species, other carcinogens and other
organs. If casein’s effect on cancer is consistent across these categories,
it becomes more likely that humans better take note. So our research be-
came broader in scope, to see whether our discoveries would hold up.

While our rat studies were underway, studies were published* +
claiming that chronic infection with hepatitis B virus (HBV) was the
major risk factor for human liver cancer. It was thought that people who
remained chronically infected with HBV had twenty to forty times the
risk of getting liver cancer.

Over the years, considerable research had been done on how this
virus causes liver cancer.*® In effect, a piece of the virus gene inserts
itself into the genetic material of the mouse liver where it initiates liver
cancer. When this is done experimentally the animals are considered
transgenic.

Virtually all of the research done in other laboratories on HBV trans-
genic mice—and there was a lot of it—was done primarily to understand
the molecular mechanism by which HBV worked. No attention was
given to nutrition and its effect on tumor development. I watched with
some amusement for several years how one community of researchers
argued for aflatoxin as the key cause of human liver cancer and another
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community argued for HBV. No one in either community dared to sug-
gest that nutrition had anything to do with this disease.

We wanted to know about the effect of casein on HBV-induced liver
cancer in mice. This was a big step. It went beyond aflatoxin as a carcino-
gen and rats as a species. A brilliant young graduate student from China in
my group, Jifan Hu, initiated studies to answer this question and was later
joined by Dr. Zhiqiang Cheng. We needed a colony of these transgenic
mice. There were two such “breeds” of mice, one living in La Jolla, Califor-
nia, the other in Rockville, Maryland. Each strain had a different piece of
HBYV gene stuck in the genes of their livers, and each was therefore highly
prone to liver cancer. I contacted the responsible researchers and inquired
about their helping us to establish our own mouse colony. Both research
groups asked what we wanted to do and both were inclined to think that
studying the protein effect was foolish. I also sought a research grant to
study this question and it was rejected. The reviewers did not take kindly
to the idea of a nutritional effect on a virus-induced cancer, especially of
a dietary protein effect. I was beginning to wonder: was I now being too
explicit in questioning the mythical health value of protein? The reviews
of the grant proposal certainly indicated this possibility.

We eventually obtained funding, did the study on both strains of
mice and got essentially the same result as we did with the rats.¥-* You can
see the results for yourself. The adjoining picture (Chart 3.10*") shows
what a cross-section of the mouse livers looks like under a microscope.
The dark-colored material is indicative of cancer development (ignore
the “hole”; that's only a cross-section of a vein). There is intense early
cancer formation in the 22% casein animals (D), much less in the 14%
casein animals (C), and none in the 6% casein animals (B); the remain-
ing picture (A) shows a liver having no virus gene (the control).

The adjoining graph (Chart 3.11*7) shows the expression (activity) of
two HBV genes that cause cancer inserted in the mouse liver. Both the
picture and the graph show the same thing: the 22% casein diet turned
on expression of the viral gene to cause cancer, whereas the 6% casein
diet showed almost no such activity.

By this time, we had more than enough information to conclude that
casein, that sacred protein of cow’s milk, dramatically promotes liver
cancer in:

» rats dosed with aflatoxin
» mice infected with HBV
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CHART 3.10: DIETARY PROTEIN EFFECT ON GENETICALLY-BASED
(HBV) LIVER CANCER (MICE)
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Not only are these effects substantial, but we also discovered a net-
work of complementary ways by which they worked.

Next question: can we generalize these findings to other cancers and
to other carcinogens? At the University of lllinois Medical Center in
Chicago, another research group was working with mammary (breast)
cancer in rats.*>! This research showed that increasing intakes of ca-
sein promoted the development of mammary (breast) cancer. They
found that higher casein intake:

» promotes breast cancer in rats dosed with two experimental car-
cinogens (7,12-dimethybenz(a)anthracene (DBMA) and N-ni-
troso-methylurea (NMU))

e operates through a network of reactions that combine to increase
cancer

e operates through the same female hormone system that operates in
humans

LARGER IMPLICATIONS

An impressively consistent pattern was beginning to emerge. For two
different organs, four different carcinogens and two different species,
casein promotes cancer growth while using a highly integrated system
of mechanisms. It is a powerful, convincing and consistent effect. For
example, casein affects the way cells interact with carcinogens, the way
DNA reacts with carcinogens and the way cancerous cells grow. The
depth and consistency of these findings strongly suggest that they are
relevant for humans, for four reasons. First, rats and humans have an
almost identical need for protein. Second, protein operates in humans
virtually the same way it does in rats. Third, the level of protein intake
causing tumor growth is the same level that humans consume. And
fourth, in both rodents and humans the initiation stage is far less im-
portant than the promotion stage of cancer. This is because we are very
likely “dosed” with a certain amount of carcinogens in our everyday
lives, but whether they lead to full tumors depends on their promotion,
or lack thereof.

Even though I became convinced that increasing casein intake pro-
motes cancer, [ still had to be wary of generalizing too much. This was an
exceptionally provocative finding that drew fierce skepticism. But these
findings nonetheless were a hint of things to come. I wanted to broaden
my evidence still more. What effect did other nutrients have on can-
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cer, and how did they interact with different carcinogens and different
organs? Might the effects of other nutrients, carcinogens or organs
cancel each other, or might there be consistency of effect for nutrients
within certain types of food? Would promotion continue to be revers-
ible? If so, cancer might be readily controlled, even reversed, simply by
decreasing the intakes of the promoting nutrients and/or increasing the
intakes of the anti-promoting nutrients.

We initiated more studies using several different nutrients, including
fish protein, dietary fats and the antioxidants known as carotenoids.
A couple of excellent graduate students of mine, Tom O’Connor and
Youping He, measured the ability of these nutrients to affect liver and
pancreatic cancer. The results of these, and many other studies, showed
nutrition to be far more important in controlling cancer promotion than the
dose of the initiating carcinogen. The idea that nutrients primarily affect
tumor development during promotion was beginning to appear to be a
general property of nutrition and cancer relationships. The Journal of
the National Cancer Institute, which is the official publication of the U.S.
National Cancer Institute, took note of these studies and featured some
of our findings on its cover.>

Furthermore, a pattern was beginning to emerge: nutrients from ani-
mal-based foods increased tumor development while nutrients from plant-
based foods decreased tumor development. In our large lifetime study of
rats with aflatoxin-induced tumors, the pattern was consistent. In mice
with hepatitis B virus-altered genes, the pattern was consistent. In stud-
ies done by another research group, with breast cancer and different car-
cinogens, the pattern was consistent. In studies of pancreatic cancer and
other nutrients, the pattern was consistent.’> > In studies on carotenoid
antioxidants and cancer initiation, the pattern was consistent.’*>> From
the first stage of cancer initiation to the second stage of cancer promo-
tion, the pattern was consistent. From one mechanism to another, the
pattern was consistent.

So much consistency was stunningly impressive, but one aspect of
this research demanded that we remain cautious: all this evidence was
gathered in experimental animal studies. Although there are strong argu-
ments that these provocative findings are qualitatively relevant to human
health, we cannot know the quantitative relevance. In other words, are
these principles regarding animal protein and cancer critically important
for all humans in all situations, or are they merely marginally important
for a minority of people in fairly unique situations? Are these prin-
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ciples involved in one thousand human cancers every year, one million
human cancers every year, or more? We need direct evidence from hu-
man research. Ideally, this evidence would be gathered with rigorous
methodology and would investigate dietary patterns comprehensively,
using large numbers of people who had similar lifestyles, similar genetic
backgrounds, and yet had widely varying incidences of disease.

Having the opportunity to do such a study is rare, at best, but by
incredibly good luck we were given exactly the opportunity we needed.
In 1980 I had the good fortune of welcoming in my laboratory a most
personable and professional scientist from mainland China, Dr. Junshi
Chen. With this remarkable man, opportunities arose to search for some
larger truths. We were given the chance to do a human study that would
take all of these principles we had begun to uncover in the lab to the
next level. It was time to study the role of nutrition, lifestyle and disease
in the most comprehensive manner ever undertaken in the history of
medicine. We were on to the China Study.



 Lessons from China

A SNAPSHOT IN TIME

Have you ever had the sensation of wanting to permanently capture a
moment? Such moments can grip you in a way you will never forget.
For some people, those moments center on family, close friends or re-
lated activities; for others those moments may center on nature, spiri-
tuality or religion. For most of us, I suspect, it can be a little of each.
They become the personal moments, both happy and sad, which define
our memories. It's these moments in which everything just “comes
together.” They are the snapshots of time that define much of our life
experience.

The value of a snapshot of time is not lost on researchers either. We
construct experiments, hoping to preserve and analyze the specific de-
tails of a certain moment for years to come. I was fortunate enough to be
privy to such an opportunity in the early 1980s, after a distinguished se-
nior scientist from China, Dr. Junshi Chen, came to Cornell to work in
my lab. He was deputy director of China’s premier health research labo-
ratory and one of the first handful of Chinese scholars to visit the U.S.
following the establishment of relations between our two countries.

THE CANCER ATLAS

In the early 1970s, the premier of China, Chou EnLai, was dying of
cancer. In the grips of this terminal disease, Premier Chou initiated a
nationwide survey to collect information about a disease that was not

69
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well understood. It was to be a monumental survey of death rates for
twelve different kinds of cancer for more than 2,400 Chinese counties
and 880 million (96%) of their citizens. The survey was remarkable in
many ways. It involved 650,000 workers, the most ambitious biomedi-
cal research project ever undertaken. The end result of the survey was a
beautiful, color-coded atlas showing where certain types of cancer were
high and where they were almost nonexistent.'

CHART 4.1: SAMPLE CANCER ATLAS IN CHINA

COLON AND RECTUN (FetAMLE)

This atlas made it clear that in China cancer was geographically lo-
calized. Some cancers were much more common in some places than
in others. Earlier studies had set the stage for this idea, showing that
cancer incidence also varies widely between different countries.** But
these China data were more remarkable because the geographic varia-
tions in cancer rates were much greater (Chart 4.2). They also occurred
in a country where 87% of the population is the same ethnic group, the
Han people.
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CHART 4.2. RANGE OF CANCER RATES IN CHINESE COUNTIES

Cancer Site Males Females
All Cancers 35-721 35-491
Nasopharynx 0-75 0-26
Esophagus 1-435 0-286
Stomach 6-386 2-141
Liver 7-248 3-67
Colorectal 2-67 2-61
Lung 3-59 0-26
Breast — 0-20
*Age-adjusted death rates, representing # cases/ 100,000 people/year

Why was there such a massive variation in cancer rates among dif-
ferent counties when genetic backgrounds were similar from place to
place? Might it be possible that cancer is largely due to environmental/
lifestyle factors, and not genetics? A few prominent scientists had al-
ready reached that conclusion. The authors of a major review on diet
and cancer, prepared for the U.S. Congress in 1981, estimated that ge-
netics only determines about 2-3% of the total cancer risk.*

The data behind the China cancer atlas were profound. The coun-
ties with the highest rates of some cancers were more than 100 times
greater than counties with the lowest rates of these cancers. These
are truly remarkable figures. By way of comparison, we in the U.S.
see, at most, two to three times the cancer rates from one part of the
country to another.

In fact, very small and relatively unimportant differences in cancer
rates make big news, big money and big politics. There has been a long-
standing story in my state of New York about the increased rates of
breast cancer in Long Island. Large amounts of money (about $30 mil-
lion®) and years and years of work have been spent examining the issue.
What sorts of rates were causing such a furor? Two counties in Long Is-
land had rates of breast cancer only 10~20% higher than the state aver-
age. This difference was enough to make front-page news, scare people
and move politicians to action. Contrast this with the findings in China
where some parts of the country had cancer rates 100 times (10,000%)
higher than others.
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Because China is relatively homogenous genetically, it was clear that
these differences had to be explained by environmental causes. This
raised a number of critical questions:

e Why was cancer so high in some rural Chinese counties and not in
others?

* Why were these differences so incredibly large?

e Why was overall cancer, in the aggregate, less common in China
than in the U.S.?

The more Dr. Chen and I talked, the more we wished that we had
a snapshot in time of the dietary and environmental conditions in ru-
ral China. If only we could look into these people’s lives, note what
they eat, how they live, what is in their blood and their urine and how
they die. If only we could construct a picture of their experience with
unprecedented clarity and detail so that we could study it for years to
come. If we could do that, we might be able to offer some answers to
our “why” questions.

Occasionally science, politics and financing come together in a way
that allows a truly extraordinary study to take place. This happened for
us, and we got the opportunity to do everything we wanted, and more.
We were able to create the most comprehensive snapshot of diet, life-
style and disease ever taken.

PULLING IT TOGETHER

We assembled a world-class scientific team. There was Dr. Chen, who
was the deputy director of the most significant government diet and
health research laboratory in all of China. We enlisted Dr. Junyao Li,
one of the authors of the Cancer Atlas Survey and a key scientist in Chi-
na's Academy of Medical Sciences in the Ministry of Health. The third
member was Richard Peto of Oxford University. Considered one of the
premier epidemiologists in the world, Peto has since been knighted and
has received several awards for cancer research. I rounded out the team
as the Project Director.

Everything was coming together. It was to be the first major research
project between China and the United States. We cleared the necessary
funding hurdles, weathering both CIA intrusiveness and Chinese gov-
ernment reticence. We were on our way.

We decided to make the study as comprehensive as possible. From
the Cancer Atlas, we had access to disease mortality rates on more than
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four dozen different kinds of disease, including individual cancers,
heart diseases and infectious diseases.® We gathered data on 367 vari-
ables and then compared each variable with every other variable. We
went into sixty-five counties across China and administered question-
naires and blood tests on 6,500 adults. We took urine samples, directly
measured everything families ate over a three-day period and analyzed
food samples from marketplaces around the country.

The sixty-five counties selected for the study were located in rural
to semi-rural parts of China. This was intentionally done because we
wanted to study people who mostly lived and ate food in the same area
for most of their lives. This was a successful strategy, as we were to learn
than an average of 90-94% of the adult subjects in each county still
lived in the same county where they were born.

When we were done we had more than 8,000 statistically significant
associations between lifestyle, diet and disease variables. We had a
study that was unmatched in terms of comprehensiveness, quality and
uniqueness. We had what the New York Times termed “the Grand Prix of
epidemiology.” In short, we had created that revealing snapshot of time
that we had originally envisioned.

This was the perfect opportunity to test the principles that we dis-
covered in the animal experiments. Were the findings in the lab going
to be consistent with the human experience in the real world? Were our
discoveries on aflatoxin-induced liver cancer in rats going to apply to
other types of cancer and other types of diseases in humans?

FOR MORE INFORMATION

We take great pride in the comprehensiveness and quality of the
China Study. To see why, read Appendix B on page 353. You'll find
a more complete discussion of the basic design and characteristics
of the study.

THE CHINESE DIETARY EXPERIENCE

Critical to the importance of the China Study was the nature of the diet
consumed in rural China. It was a rare opportunity to study health-re-
lated effects of a mostly plant-based diet.

In America, 15-16% of our total calories comes from protein and
upwards of 80% of this amount comes from animal-based foods. But in
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rural China only 9-10% of total calories comes from protein and only
10% of the protein comes from animal-based foods. This means that
there are major nutritional differences in the Chinese and American
diets, as shown in Chart 4.3.

CHART 4.3. CHINESE AND AMERICAN DIETARY INTAKES

Nutrient China United States
Calories (kcal/dayy 2641 1989
Total fat {% of calories) 14.5 34-38
Dietary fiber (g/day) 33 12
Total protein (g/day] 64 91
Animal protein {% of 0.8 10-11
calories)

Total iron {mg/day) 34 18

The findings shown in Chart 4.3 are standardized for a body weight
of sixty-five kilograms (143 pounds). This is the standard way that
Chinese authorities record such information and it allows us to easily
compare different populations. (For an American adult male of seventy-
seven kilograms, calorie intake will be about 2,400 calories per day. For
an average rural Chinese adult male of seventy-seven kilograms, calorie
intake will be about 3,000 calories per day.)

In every category seen above, there are massive dietary differences
between the Chinese and American experiences: much higher overall
calorie intake, less fat, less protein, much less animal foods, more fiber
and much more iron are consumed in China. These dietary differences
are supremely important.

While the eating pattern in China is far different from that of the
United States, there is still a lot of variation within China. Experimental
variation (i.e., a range of values) is essential when we investigate diet
and health associations. Fortunately, in the China Study considerable
variation existed for most of the measured factors. There was exception-
al variation in disease rates (Chart 4.2) and more than adequate varia-
tion for clinical measurements and food intakes. For example, blood
cholesterol ranged—as county averages—from highest to lowest almost
twofold, blood beta-carotene about ninefold, blood lipids about three-
fold, fat intake about sixfold and fiber intake about fivefold. This was
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crucial, as we primarily were concerned with comparing each county in
China with every other county.

Ours was the first large study that investigated this particular range
of dietary experience and its health consequences. In effect, we are
comparing, within the Chinese range, diets rich in plant-based foods
to diets very rich in plant-based foods. In almost all other studies, all
of which are Western, scientists are comparing diets rich in animal-
based foods to diets very rich in animal-based foods. The difference
between rural Chinese diets and Western diets, and the ensuing dis-
ease patterns, is enormous. It was this distinction, as much as any
other, that made this study so important.

The media called the China Study a “landmark study.” An article in
the Saturday Evening Post said the project “should shake up medical and
nutrition researchers everywhere.”® Some in the medical establishment
said another study like this could never be done. What I knew was that
our study offered an opportunity to investigate many of the most con-
tentious ideas that 1 was forming about food and health.

Now, I want to show you what we learned from this study and how
twenty more years of research, thought and experience have changed
not only the way I think about the connection between nutrition and
health, but the way my family and I eat as well.

DISEASES OF POVERTY AND AFFLUENCE

It doesn't take a scientist to figure out that the possibility of death has
been holding pretty steady at 100% for quite some time. There’s only
one thing that we have to do in life, and that is to die. I have often met
people who use this fact to justify their ambivalence toward health in-
formation. But I take a different view. I have never pursued health hop-
ing for immortality. Good health is about being able to fully enjoy the
time we do have. It is about being as functional as possible throughout
our entire lives and avoiding crippling, painful and lengthy battles with
disease. There are many better ways to die, and to live.

Because the China Cancer Atlas had mortality rates for more than
four dozen different kinds of disease, we had a rare opportunity to study
the many ways that people die. We wondered: do certain diseases tend
to group together in certain areas of the country? For example, did
colon cancer occur in the same regions as diabetes? If this proved to
be the case, we could assume that diabetes and colon cancer (or other
diseases that grouped together) shared common causes. These causes
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could include a variety of possibilities, ranging from the geographic
and environmental to the biological. However, because all diseases are
biological processes (gone awry), we can assume that whatever “causes”
are observed, they will eventually operate through biological events.

When these diseases were cross-listed in a way that allowed every
disease rate to be compared with every other disease rate,” two groups
of diseases emerged: those typically found in more economically de-
veloped areas (diseases of affluence) and those typically found in rural
agricultural areas (diseases of poverty)'® (Chart 4.4).

CHART 4.4. DISEASE GROUPINGS OBSERVED IN RURAL CHINA

Diseases of Affluence Cancer (colon, lung, breast, leukemia,

[Nutritional Extravagance] childhood brain, stomach, liver), diabe-
tes, coronary heart disease

Diseases of Poverty (Nutritional Pneumonia, intestinal obstruction,

inadequacy and poor sanitation) peptic ulcer, digestive disease,

pulmonary tuberculosis, parasitic dis-
ease, rheumatic heart disease, meta-
bolic and endocrine disease other than
diabetes, diseases of pregnancy and
many others

Chart 4.4 shows that each disease, in either list, tends to associate
with diseases in its own list but not in the opposite list. A region in
rural China that has a high rate of pneumonia, for example, will not
have a high rate of breast cancer, but will have a high rate of a parasitic
disease. The disease that kills most Westerners, coronary heart disease,
is more common in areas where breast cancer also is more common.
Coronary heart disease, by the way, is relatively uncommon in many
developing societies of the world. This is not because people die at a
younger age, thus avoiding these Western diseases. These comparisons
are age-standardized rates, meaning that people of the same age are be-
ing compared.

Disease associations of this kind have been known for quite some time.
What the China Study added, however, was an unsurpassed amount of
data on death rates for many different diseases and a unique range of di-
etary experience. As expected, certain diseases do cluster together in the
same geographic areas, implying that they have shared causes.

These two disease groups have usually been referred to as diseases of
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affluence and diseases of poverty. As a developing population accumu-
lates wealth, people change their eating habits, lifestyles and sanitation
systems. As wealth accumulates, more and more people die from “rich”
diseases of affluence than “poor” diseases of poverty. Because these dis-
eases of affluence are so tightly linked to eating habits, diseases of afflu-
ence might be better named “diseases of nutritional extravagance.” The
vast majority of people in the United States and other Western countries
die from diseases of affluence. For this reason, these diseases are often
referred to as “Western” diseases. Some rural counties had few diseases
of affluence while other counties had far more of these diseases. The
core question of the China Study was this: is it because of differences in
dietary habits?

STATISTICAL SIGNIFICANCE

As 1 go through this chapter, I will indicate the statistical signifi-
cance of various observations. Roman numeral one (') means 95+%
certainty; roman numeral two (") means 99+% certainty; and ro-
man numeral three (") means 99.9+% certainty. No roman numeral
means that the association is something less than 95% certainty.!!
These probabilities also can be described as the probability that an
observation is real. A 95% certainty means a 19 in 20 probability
that the observation is real; a 99% certainty means a 99 in 100 prob-
ability that the observation is real; and a 99.9% certainty means a
999 in 1,000 probability that the observation is real.

BLOOD CHOLESTEROL AND DISEASE

We compared the prevalence of Western diseases in each county with
diet and lifestyle variables and, to our surprise, we found that one of the
strongest predictors of Western diseases was blood cholesterol.™

IN YOUR FOOD—IN YOUR BLOOD

There are two main categories of cholesterol. Dietary cholesterol is
present in the food we eat. It is a component of food, much like sugar,
fat, protein, vitamins and minerals. This cholesterol is found only in
animal-based food and is the one we find on food labels. How much
dietary cholesterol you consume is not something your doctor can
know when he or she checks your cholesterol levels. The doctor can'’t
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measure dietary cholesterol any more than he or she can measure how
many hot dogs and chicken breasts you've been eating. Instead, the
doctor measures the amount of cholesterol present in your blood.
This second type of cholesterol, blood cholesterol, is made in the liver.
Blood cholesterol and dietary cholesterol, although chemically identi-
cal, do not represent the same thing. A similar situation occurs with
fat. Dietary fat is the stuff you eat: the grease on your French fries, for
example. Body fat, on the other hand, is the stuff made by your body
and is very different from the fat that you spread on your toast in the
morning (butter or margarine). Dietary fats and cholesterol don't nec-
essarily turn into body fat and blood cholesterol. The way the body
makes body fat and blood cholesterol is extremely complex, involv-
ing hundreds of different chemical reactions and dozens of nutrients.
Because of this complexity, the health effects of eating dietary fat and
dietary cholesterol may be very different from the health effects of
having high blood cholesterol (what your doctor measures) or having
too much body fat.

As blood cholesterol levels in rural China rose in certain counties,
the incidence of “Western” diseases also increased. What made this so
surprising was that Chinese levels were far lower than we had expected.
The average level of blood cholesterol was only 127 mg/dL, which is
almost 100 points less than the American average (215 mg/dL)!'* Some
counties had average levels as low as 94 mg/dL. For two groups of about
twenty-five women in the inner part of China, average blood cholesterol
was at the amazingly low level of 80 mg/dL.

If you know your own cholesterol levels, you'll appreciate how low
these values really are. In the U.S., our range is around 170-290 mg/dL.
Our low values are near the high values for rural China. Indeed, in the
U.S., there was a myth that there might be health problems if cholesterol
levels were below 150 mg/dL. If we followed that line of thinking, about
85% of the rural Chinese would appear to be in trouble. But the truth is
quite different. Lower blood cholesterol levels are linked to lower rates of
heart disease, cancer and other Western diseases, even at levels far below
those considered “safe” in the West. -

At the outset of the China Study, no one could or would have pre-
dicted that there would be a relationship between cholesterol and
any of the disease rates. What a surprise we got! As blood cholesterol
levels decreased from 170 mg/dL to 90 mg/dL, cancers of the liver"
rectum,' colon," male lung,' female lung, breast, childhood leukemia,
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adult leukemia,' childhood brain, adult brain,' stomach and esophagus
(throat) decreased. As you can see, this is a sizable list. Most Americans
know that if you have high cholesterol, you should worry about your
heart, but they don’t know that you might want to worry about cancer
as well.

There are several types of blood cholesterol, including LDL and HDL
cholesterol. LDL is the “bad” kind and HDL is the “good” kind. In the
China Study higher levels of the bad LDL cholesterol also were associ-
ated with Western diseases.

Keep in mind that these diseases, by Western standards, were rela-
tively rare in China and that blood cholesterol levels were quite low
by Western standards. Our findings made a convincing case that many
Chinese had an advantage at the lower cholesterol levels, even below
170 mg/dL. Now imagine a country where the inhabitants had blood
cholesterol levels far higher than the Chinese average. You might expect
that these relatively rare diseases, such as heart disease and some can-
cers, would be prevelant, perhaps even the leading killers!

Of course, this is exactly the case in the West. To give a couple of
examples at the time of our study, the death rate from coronary heart
disease was seventeen times higher among American men than rural Chi-
nese men.'> The American death rate from breast cancer was five times
higher than the rural Chinese rate.

Even more remarkable were the extraordinarily low rates of coronary
heart disease (CHD) in the southwestern Chinese provinces of Sichuan
and Guizhou. During a three-year observation period (1973-1975),
there was not one single person who died of CHD before the age of six-
ty-four, among 246,000 men in a Guizhou county and 181,000 women
in a Sichuan county!**

After these low cholesterol data were made public, I learned from
three very prominent heart disease researchers and physicians, Drs.
Bill Castelli, Bill Roberts and Caldwell Esselstyn, Jr., that in their long
careers they had never seen a heart disease fatality among their patients
who had blood cholesterol levels below 150 mg/dL. Dr. Castelli was the
long-time director of the famous Framingham Heart Study of NIH; Dr.
Esselstyn was a renowned surgeon at the Cleveland Clinic who did a
remarkable study reversing heart disease (chapter five); Dr. Roberts has
long been editor of the prestigious medical journal Cardiology.
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BLOOD CHOLESTEROL AND DIET

Blood cholesterol is clearly an important indicator of disease risk. The
big question is: how will food affect blood cholesterol? In brief, animal-
based foods were correlated with increasing blood cholesterol (Chart
4.5). With almost no exceptions, nutrients from plant-based foods were
associated with decreasing levels of blood cholesterol.

Several studies have now shown, in both experimental animals and
in humans, that consuming animal-based protein increases blood cho-
lesterol levels.!>"8 Saturated fat and dietary cholesterol also raise blood
cholesterol, although these nutrients are not as effective at doing this as
is animal protein. In contrast, plant-based foods contain no cholesterol
and, in various other ways, help to decrease the amount of cholesterol
made by the body. All of this was consistent with the findings from the
China Study.

CHART 4.5. FOODS ASSOCIATED WITH BLOOD CHOLESTEROL

As infakes of meat,' milk, eggs, fish,”" fat' and Blood Cholesterol goes up.
animal protein go up...

As infakes of plant-based foods and nutrients (in- | Blood Cholesterol goes down.
cluding plant protein,’ dietary fiber," cellulose,"
hemicellulose,' soluble carbohydrate," B-vitamins
of plants (carotenes, B,, B,),' legumes, light
colored vegetables, fruit, carrots, potatoes and
several cereal grains) go up...

These disease associations with blood cholesterol were remarkable,
because blood cholesterol and animal-based food consumption both
were so low by American standards. In rural China, animal protein
intake (for the same individual) averages only 7.1 g/day whereas Ameri-
cans average a whopping 70 g/day. To put this into perspective, seven
grams of animal protein is found in about three chicken nuggets from
McDonald’s. We expected that when animal protein consumption and
blood cholesterol levels were as low as they are in rural China, there
would be no further association with the Western diseases. But we were
wrong. Even these small amounts of animal-based food in rural China
raised the risk for Western diseases.

We studied dietary effects on the different types of blood cholesterol.
The same dramatic effects were seen. Animal protein consumption by
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men was associated with increasing levels of “bad” blood cholesterol™
whereas plant protein consumption was associated with decreasing lev-
els of this same cholesterol."

Walk into almost any doctor’s office and ask which dietary factors af-
fect blood cholesterol levels and he or she will likely mention saturated
fat and dietary cholesterol. In more recent decades, some might also
mention the cholesterol-lowering effect of soy or high-fiber bran prod-
ucts, but few will say that animal protein has anything to do with blood
cholesterol levels.

It has always been this way. While on sabbatical at the University
of Oxford, I attended lectures given to medical students on the dietary
causes of heart disease by one of their prominent professors of medi-
cine. He went on and on about the adverse effects of saturated fat and
cholesterol intakes on coronary heart disease as if these were the only
dietary factors that were important. He was unwilling to concede that
animal protein consumption had anything to do with blood cholesterol
levels, even though the evidence at that time made it abundantly clear
that animal protein was more strongly correlated with blood cholesterol
levels than saturated fat and dietary cholesterol.'® Like too many others,
his blind faith in the status quo left him unwilling to be open-minded.
As these findings poured in, I was beginning to discover that being
open-minded was not a luxury, but a necessity.

FAT AND BREAST CANCER

If there were some sort of nutrition parade, and each nutrient had a
float, by far the biggest would belong to fat. So many people, from
researchers to educators, from government policy makers to industry
representatives, have investigated or made pronouncements on fat for
so long. People from a huge number of different communities have been
constructing this behemoth for over half a century.

As this strange parade got started on Main Street, USA, the attention
of everyone sitting on the sidewalks would inevitably be drawn to the
fat float. Most people might see the fat float and say, “I should stay away
from that,” and then eat a hefty piece of it. Others would climb on the
unsaturated half of the float and say that these fats are healthy and only
saturated fats are bad. Many scientists would point fingers at the fat float
and claim that the heart disease and cancer clowns are hiding inside.
Meanwhile, some self-proclaimed diet gurus, like the late Dr. Robert
Atkins, might set up shop on the float and start selling books. At the
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end of the day the average person who gorged on the float would be left
scratching his head and feeling queasy, wondering what he should have
done and why.

There’s good reason for the average consumer to be confused. The
unanswered questions on fat remain unanswered, as they have for the
past forty years. How much fat can we have in our diets? What kind of
fat? 1s polyunsaturated fat better than saturated fat? ls monounsatu-
rated fat better than either? What about those special fats like omega-
3, omega-6, trans fats and DHA? Should we avoid coconut fat? What
about fish 0il? Is there something special about flaxseed 0il? What's a
high-fat diet anyway? A low-fat diet?

This can be confusing, even for trained scientists. The details that un-
derlie these questions, when considered in isolation, are very misleading.
As you shall see, considering how networks of chemicals behave instead
of isolated single chemicals is far more meaningful.

In some ways, however, it is this foolish mania regarding isolated as-
pects of fat consumption that teaches us the best lessons. Therefore, let’s
look a little more closely at this story of fat as it has emerged during the
past forty years. It illustrates why the public is so confused both about
fat and about diet in general.

On average, we consume 35-40% of our total calories as fat.'® We have
been consuming high-fat diets like this since the late nineteenth century,
at the onset of our industrial revolution. Because we had more money, we
began consuming more meat and dairy, which are relatively high in fat.
We were demonstrating our affluence by consuming such foods.

Then came the mid to late twentieth century when scientists began
to question the advisability of consuming diets so high in fat. National
and international dietary recommendations®*> emerged to suggest that
we should decrease our fat intake below 30% of calories. That lasted for
a couple decades, but now, the fears surrounding high-fat diets are abat-
ing. Some authors of popular books even advocate increased fat intake!
Some experienced researchers have suggested that it is not necessary to
go below 30% fat, as long as we consume the right kind of fat.

The level of 30% fat has become a benchmark, even though there is
no evidence to suggest that this is a vital threshold. Let’s get some per-
spective on this figure by considering the fat contents of a few foods, as
seen in Chart 4.6.
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CHART 4.6: FAT CONTENT OF SAMPLE FOODS

Food Percent of calories
derived from fat

Butter 100%
McDonald’s Double Cheeseburger 67%
Whole Cow's Milk 64%
Ham 61%
Hotdog 54%
Soybeans 42%
“Low-Fat” {or 2%) Milk 35%
Chicken 26%
Spinach 14%
Wheaties Breakfast Cereal 8%

Skim Milk 5%

Peas 5%

Carrots 4%

Green Beans 3.5%
Whole Baked Potatoes 1%

With a few exceptions, animal-based foods contain considerably
more fat than plant-based foods.* This is well illustrated by compar-
ing the amount of fat in the diets of different countries. The correlation
between fat intake and animal protein intake is more than 90%.* This
means that fat intake increases in parallel with animal protein intake. In
other words, dietary fat is an indicator of how much animal-based food
is in the diet. It is almost a perfect match.

FAT AND A FOCUS ON CANCER

The 1982 National Academy of Sciences (NAS) report on Diet, Nutri-
tion and Cancer, of which 1 was a co-author, was the first expert panel
report that deliberated on the association of dietary fat with cancer.
This report was the first to recommend a maximum fat intake of 30%
of calories for cancer prevention. Previously, the U.S. Senate Select
Committee on Nutrition chaired by Senator George McGovern®® held
widely publicized hearings on diet and heart disease and recommended
a maximum intake of 30% dietary fat. Although the McGovern report
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generated a public discourse on diet and disease, it was the 1982 NAS
report that gave momentum to this debate. Its focus on cancer, as op-
posed to heart disease, increased public interest and concern. It spurred
additional research activity and public awareness of the importance of
diet in disease prevention.

Many of the reports at the time?* "2 were centered on the question of
how much dietary fat was appropriate for good health. The unique atten-
tion given to fat was motivated by international studies showing that the
amount of dietary fat consumed was closely associated with the incidence
of breast cancer, large bowel cancer and heart disease. These were the
diseases that kill the majority of people in Western countries before their
time. Clearly, this correlation was destined to attract great public atten-
tion. The China Study was begun in the midst of this environment.

The best known study,?” in my view, was that of the late Ken Carroll,
professor at the University of Western Ontario in Canada. His findings
showed a very impressive relationship between dietary fat and breast
cancer (Chart 4.7).

This finding, which corresponded to the earlier reports of others,*
became especially intriguing when compared with migrant studies.?"
These studies showed that people who migrated from one area to an-
other and who started eating the typical diet of their new residency as-
sumed the disease risk of the area to which they moved. This strongly

CHART 4.7: TOTAL FAT INTAKE AND BREAST CANCER
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implied that diet and lifestyle were the principle causes of these dis-
eases. It also suggested that genes are not necessarily that important.
As noted earlier, a very prominent report by Sir Richard Doll and Sir
Richard Peto of the University of Oxford (U.K.) submitted to the U.S.
Congress summarized many of these studies and concluded that only
2-3% of all cancers could be attributed to genes.*

Do the data from these international and migrant studies mean
that we can lower our rate of breast cancer to almost zero if we make
perfect lifestyle choices? The information certainly suggests that this
could be the case. Concerning the evidence in Chart 4.7, the solution
seems obvious: if we eat less fat, then we’ll lower our breast cancer risk.
Most scientists made this conclusion and some surmised that dietary
fat caused breast cancer. But that interpretation was too simple. Other
charts prepared by Professor Carroll were largely, almost totally, ignored
(Charts 4.8 and 4.9). They show that breast cancer was associated with
animal fat intake but not with plant fat.

In rural China, dietary fat intake (at the time of the survey in 1983)
was very different from the United States in two ways. First, fat was only
14.5% of calorie intake in China, compared with about 36% in the U.S.
Second, the amount of fat in the diets of rural China depended almost
entirely on the amount of animal-based food in the diet, just like the

CHART 4.8: ANIMAL FAT INTAKE AND BREAST CANCER
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CHART 4.9: PLANT FAT INTAKE AND BREAST CANCER
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findings in Chart 4.7. The correlation between dietary fat and animal
protein in rural China was very high, at 70-84%,* similar to the 93%
seen when comparing different countries.”

This is important because in China and the international studies, fat
consumption was only an indication of animal-based food consumption.
Thus, the association between fat and breast cancer might really be tell-
ing us that as consumption of animal-based foods goes up, so does breast
cancer. This is not the case in the U.S., where we selectively add or re-
move fat from our foods and our diets. We get as much or more fat from
plant-based food (potato chips, French fries) as we get from processed
animal-based foods (skim milk, lean cuts of meat). China does not tin-
ker with fat in their food supply as we do here.

At this very low range of dietary fat in China, from 6%-24%, I ini-
tially thought that dietary fat would not be linked with diseases like
heart disease or the various cancers, as it is in the West. Some people
in the U.S.—like many of my colleagues in science and medicine—call
a 30% fat diet a “low-fat” diet. Therefore, a low-fat diet containing only
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25-30% fat was thought to be low enough to obtain the maximum
amount of health benefits. This implied that going lower provided no
further benefit. Surprise!

Findings from rural China showed that reducing dietary fat from
249% to 6% was associated with lower breast cancer risk. However, lower
dietary fat in rural China meant less consumption not only of fat but,
more importantly, of animal-based food.

This connection of breast cancer with dietary fat, thus with animal-
based foods, brought into consideration other factors that also place a
woman at risk for breast cancer:

e Early age of menarche (age of first menstruation)
* High blood cholesterol

* Late menopause

* High exposure to female hormones

What does the China Study show regarding these risk factors? Higher
dietary fat is associated with higher blood cholesterol' and both of these
factors, along with higher female hormone levels, are associated, in
turn, with more breast cancer' and earlier age of menarche.

The much later age of menarche in rural China is remarkable. Twen-
ty-five women in each of the 130 villages in the survey were asked when
they had their first menstrual period. The range of village averages was
fifteen to nineteen years, with an average of seventeen years. The U.S.
average is roughly eleven years!

Many studies have shown that earlier menarche leads to higher risk for
breast cancer.’* Menarche is triggered by the growth rate of the girl; the
faster the growth, the earlier the age of onset. It also is well established
that rapid growth of young girls often leads to greater adult body height
and more body weight and body fatness, each of which is associated with
higher breast cancer risk. Early age of menarche, both in Chinese and in
Western women, also leads to higher levels of blood hormones such as
estrogen. These hormone levels remain high throughout the reproductive
years if consumption of a diet rich in animal-based food is maintained.
Under these conditions, age of menopause is deferred by three to four
years,' thus extending the reproductive life from beginning to end by
about nine to ten years and greatly increasing lifetime exposure to female
hormones. Other studies have shown that an increase in years of repro-
ductive life is associated with increased breast cancer risk.

This network of relationships becomes still more impressive. Higher
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fat consumption is associated with higher blood levels of estrogen dur-
ing the critical years of thirty-five to forty-four years" and higher blood
levels of the female hormone prolactin during the later years of fifty-five
to sixty-four years."" These hormones are highly correlated with animal
protein intake™" and milk™ and meat." Unfortunately, we could not dem-
onstrate whether these hormone levels were directly related to breast
cancer risk in China because the rate of disease is so low.””

Nonetheless, when hormone levels among Chinese women were com-
pared with those of British women,*® Chinese estrogen levels were only
about one-half those of the British women, who have an equivalent hor-
mone profile to that of American women. Because the length of the repro-
ductive life of a Chinese woman is only about 75% of that of the British
(or American) woman, this means that with lower estrogen levels, the
Chinese woman only experiences about 35-40% of the lifetime estrogen
exposure of British (and American) women. This corresponds to Chinese
breast cancer rates that are only one-fifth of those of Western women.

The strong association of a high-animal protein, high-fat diet with
reproductive hormones and early age of menarche, both of which raise
the risk of breast cancer, is an important observation. It makes clear that
we should not have our children consume diets high in animal-based
foods. If you are a woman, would you ever have imagined that eating
diets higher in animal-based foods would expand your reproductive life
by about nine to ten years? As an aside, an interesting implication of
this observation, as noted by Ms. magazine founder Gloria Steinem, is
that eating the right foods could reduce teenage pregnancy by delaying
the age of menarche.

Beyond the hormone findings, is there a way to show that animal-
based food intake relates to overall cancer rates? This is somewhat dif-
ficult, but one of the factors we measured was how much cancer there
was in each family. Animal protein intake was convincingly associated
in the China Study with the prevalence of cancer in families." This as-
sociation is an impressive and significant observation, considering the
unusually low intake of animal protein.

Diet and disease factors such as animal protein consumption or
breast cancer incidence lead to changes in the concentrations of cer-
tain chemicals in our blood. These chemicals are called biomarkers.
As an example, blood cholesterol is a biomarker for heart disease. We
measured six blood biomarkers that are associated with animal protein
intake.”® Do they confirm the finding that animal protein intake is asso-
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ciated with cancer in families? Absolutely. Every single animal protein-
related blood biomarker is significantly associated with the amount of
cancer in a family. """

In this case, multiple observations, tightly networked into a web,
show that animal-based foods are strongly linked to breast cancer. What
makes this conclusion especially compelling are two kinds of evidence.
First, the individual parts of this web were consistently correlated and,
in most cases, were statistically significant. Second, this effect occurred
at unusually low intakes of animal-based foods.

Our investigation of breast cancer (detailed further in chapter seven)
is a perfect example of what makes the China Study so convincing.
Rather than a single, simple association of fat and breast cancer,' we were
able to construct a much more expansive web of information about how
diet affects breast cancer risk. We were able to examine in multiple ways
the role of diet and cholesterol, age of menarche and female hormone
levels, all of which are known risk factors for breast cancer. When each
new finding pointed in the same direction, we were able to see a picture
that was convincing, consistent and biologically plausible.

THE IMPORTANCE OF FIBER

The late Professor Denis Burkitt, of Trinity College, Dublin, was un-
usually articulate. His common sense, scientific credibility and sense
of humor made quite an impression on me when I first met him at a
Cornell seminar. The subject of his work was dietary fiber. He had trav-
eled 10,000 miles in a jeep over rugged countryside to study the dietary
habits of Africans.

He asserted that even though fiber was not digested, it was vital for
good health. Fiber was able to pull water from the body into the intestines
to keep things moving along. These undigested fibers, like stick-um pa-
per, also gather up nasty chemicals that find their way into our intestines
and that might be carcinogenic. If we don’t consume enough fiber, we are
susceptible to constipation-based diseases. According to Burkitt, these in-
clude large bowel cancer, diverticulosis, hemorrhoids and varicose veins.

In 1993, Dr. Burkitt was awarded the prestigious Bower Award, the
richest award in the world next to the Nobel Prize. He invited me to
speak at his award ceremony at the Franklin Institute in Philadelphia,
only two months before his unfortunate passing. He offered his opinion
that our China Study was the most significant work on diet and health
in the world at that time.
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Dietary fiber is exclusively found in plant-based foods. This mate-
rial, which gives rigidity to the cell walls of plants, comes in thousands
of different chemical variations. It is mostly made of highly complex
carbohydrate molecules. We digest very little or no fiber. Nonetheless,
fiber, having few or no calories itself, helps dilute the caloric density of
our diets, creates a sense of fullness and helps to shut down appetite,
among other things. In doing so, it satisfies our hunger and minimizes
the overconsumption of calories.

Average fiber intake (Chart 4.10) is about three times higher in China
than in the U.S.* These differences are exceptional, especially consider-
ing the fact that many county averages were even much higher.

But according to some “experts” in the U.S., there is a dark side to
dietary fiber. They contend that if fiber intake is too high our bodies
are not able to absorb as much iron and related minerals, which are
essential for health. The fiber may bind with these nutrients and carry
them through our system before we are able to digest them. They say
that the maximum level of fiber intake should be around thirty to thirty-
five grams per day, which is only about the average intake of the rural
Chinese.

We studied this iron/fiber issue very carefully in the China Study. As
it turns out, fiber is not the enemy of iron absorption as so many experts
claim it to be. We measured how much iron the Chinese were consum-
ing and how much was in their bodies. Iron was measured in six differ-
ent ways (four blood biomarkers and two estimates of iron intake) and

CHART 4.10: AVERAGE INTAKES OF DIETARY FIBER, GM/DAY
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when we compared these measurements with fiber intake, there was no
evidence showing that increasing fiber intake impaired iron absorption in
the body. In fact, we found the opposite effect. A good indicator of how
much iron is in the blood, hemoglobin, actually increased with greater
intakes of dietary fiber.! As it turns out, high-fiber foods, like wheat
and corn (but not the polished rice consumed in China) also happen to
be high in iron, meaning that the higher the consumption of fiber, the
higher the consumption of iron." Iron intake in rural China (34 mg/
day) was surprisingly high when compared to the average American in-
take (18 mg/day) and it was far more associated with plant-based foods
than with animal-based foods.*!

The China findings on dietary fiber and iron, like so many other ob-
servations in this study, did not support the common view of Western
scientists. People who consume more plant-based foods, thus more di-
etary fiber, also consume more iron," all of which results in statistically
significant higher levels of hemoglobin. Unfortunately, a bit of confu-
sion has arisen over the fact that some people in rural China, including
women and children, have low iron levels. This is especially true in
areas where parasitic diseases are more common. In areas of rural China
where parasitic diseases were more common, iron status was lower.
This has given some the opportunity to claim that these people need
more meat, but the evidence indicates that the problem would be much
better corrected by reducing parasitism in these areas.

Much of the initial interest in dietary fiber arose with Burkitt’s travels
in Africa and his claim that large bowel cancer is lower among popula-
tions who consume high-fiber diets. Burkitt made this claim popular
but the story is at least 200 years old. In England during the late eigh-
teenth century and early nineteenth century, it was claimed by some of
the leading physicians that constipation, which was associated with less
bulky diets (i.e., low-fiber diets), was associated with a higher risk of
cancer (usually breast and “intestinal” cancers).

At the beginning of the China Study, this belief that fiber might pre-
vent large bowel cancer was the prevailing view, although the 1982 Na-
tional Academy of Sciences Committee on Diet, Nutrition and Cancer,
“found no conclusive evidence to indicate that dietary fiber...exerts a
protective effect against colorectal cancer in humans.” The report went
on to conclude, “...if there is such an effect, specific components of
fiber, rather than total dietary fiber, are more likely to be responsible.”*
In hindsight, our discussion of this issue was inadequate. The question,
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the review of the research literature and the interpretation of the evi-
dence were too focused on looking for a specific fiber as the responsible
cause. Finding none, the fiber hypothesis was dismissed.

It was a mistake. The China Study provided evidence that there is
a link with certain cancers. The results showed that high-fiber intake
was consistently associated with lower rates of cancers of the rectum
and colon. High-fiber intakes also were associated with lower levels of
blood cholesterol."” Of course, high-fiber consumption reflected high
plant-based food consumption; foods such as beans, leafy vegetables
and whole grains are all high in fiber.

ANTIOXIDANTS, A BEAUTIFUL COLLECTION

One of the more obvious characteristics of plants is their wide range
of bright colors. If you admire how food is presented, it’s hard to beat
a plate of fruits and vegetables. The reds, greens, yellows, purples and
oranges of plant foods are tempting and very healthy. This link between
nicely colored vegetables and their exceptional health benefits has often
been noted. It turns out that there is a beautiful, scientifically sound
story behind this color/health link.

The colors of fruits and vegetables are derived from a variety of chem-
icals called antioxidants. These chemicals are almost exclusively found
in plants. They are only present in animal-based foods to the extent that
animals eat them and store a small amount in their own tissues.

Living plants illustrate nature’s beauty, both in color and in chemis-
try. They take the energy of the sun and transform it into life through
the process of photosynthesis. In this process, the sun’s energy is first
turned into simple sugars, and then into more complex carbohydrates,
fats and proteins.

This complex process amounts to some pretty high-powered activity
within the plant, all of which is driven by the exchange of electrons be-
tween molecules. Electrons are the medium of energy transfer. The site
at which photosynthesis takes place is a bit like a nuclear reactor. The
electrons zooming around in the plant that are changing the sunlight
into chemical energy must be managed very carefully. If they stray from
their rightful places in the process, they may create free radicals, which
can wreak havoc in the plant. It would be like the core of a nuclear reac-
tor leaking radioactive materials (free radicals) that can be very danger-
ous to the surrounding area.

So how does the plant manage these complex reactions and protect
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against errant electrons and free radicals? It puts up a shield around
potentially dangerous reactions that sponges up these highly reactive
substances. The shield is made up of antioxidants that intercept and
scavenge electrons that might otherwise stray from their course.

Antioxidants are usually colored because the same chemical property
that sponges up excess electrons also creates visible colors. Some of
these antioxidants are called carotenoids, of which there are hundreds.
They vary in color from the yellow color of beta-carotene (squash), to
the red color of lycopene (tomatoes), to the orange color of the odd-
sounding crytoxanthins (oranges). Other antioxidants may be colorless
and these include chemicals such as ascorbic acid (vitamin C) and vita-
min E, which act as antioxidants in other parts of plants that need to be
protected from the hazards of wayward electrons.

What makes this remarkable process relevant for us animals, howev-
er, is that we produce low levels of free radicals throughout our lifetime.
Simply being exposed to the sun’s rays, to certain industrial pollutants
and to improperly balanced nutrient intakes creates a background of
unwanted free radical damage. Free radicals are nasty. They can cause
our tissues to become rigid and limited in their function. It is a bit like
old age, when our bodies become creaky and stiff. To a great extent, this
is what aging is. This uncontrolled free radical damage also is part of the
processes that give rise to cataracts, to hardening of the arteries, to can-
cer, to emphysema, to arthritis and many other ailments that become
more common with age.

But here’s the kicker: we do not naturally build shields to protect
ourselves against free radicals. As we are not plants, we do not carry
out photosynthesis and therefore do not produce any of our own anti-
oxidants. Fortunately the antioxidants in plants work in our bodies the
same way they work in plants. It is a wonderful harmony. The plants
make the antioxidant shields, and at the same time make them look in-
credibly appealing with beautiful, appetizing colors. Then we animals,
in turn, are attracted to the plants and eat them and borrow their antiox-
idant shields for our own health. Whether you believe in God, evolution
or just coincidence, you must admit that this is a beautiful, almost spiri-
tual, example of nature’s wisdom.

In the China Study, we assessed antioxidant status by recording the
intakes of vitamin C and beta-carotene and measuring the blood levels
of vitamin C, vitamin E and carotenoids. Among these antioxidant bio-
markers, vitamin C provided the most impressive evidence.
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The most significant vitamin C association with cancer was its re-
lationship with the number of cancer-prone families in each area.”
When levels of vitamin C in the blood were low, these families were
more likely to have a high incidence of cancer.™ Low vitamin C was
prominently associated with higher risk for esophageal cancer," for
leukemia and cancers of the nasopharynx, breast, stomach, liver,
rectum, colon and lung. It was esophageal cancer that first attracted
NOVA television program producers to report on cancer mortality in
China. It was this television program that spurred our own survey
to see what was behind this story. Vitamin C primarily comes from
fruit, and eating fruit was also inversely associated with esophageal
cancer." ¥ Cancer rates were five to eight times higher for areas where
fruit intake was lowest. The same vitamin C effect existing for these
cancers also existed for coronary heart disease, hypertensive heart dis-
ease and stroke." Vitamin C intake from fruits clearly showed a power-
ful protective effect against a variety of diseases.

The other measures of antioxidants, blood levels of alpha and beta-
carotene (a vitamin precursor) and alpha and gamma tocopherol (vita-
min E) are poor indicators of the effects of antioxidants. These antioxi-
dants are transported in the blood by lipoprotein, which is the carrier of
“bad” cholesterol. So anytime we measured these antioxidants, we were
simultaneously measuring unhealthy biomarkers. This was an experi-
mental compromise that diminished our ability to detect the beneficial
effects of the carotenoids and the tocopherols, even when these benefits
are known to exist.** We did, however, find that stomach cancer was
higher when the blood levels of beta-carotene were lower.*

Can we say that vitamin C, beta-carotene and dietary fiber are solely
responsible for preventing these cancers? In other words, can a pill con-
taining vitamin C and beta-carotene or a fiber supplement create these
health effects? No. The triumph of health lies not in the individual nu-
trients, but in the whole foods that contain those nutrients: plant-based
foods. In a bowl of spinach salad, for example, we have fiber, antioxi-
dants and countless other nutrients that are orchestrating a wondrous
symphony of health as they work in concert within our bodies. The
message could not be simpler: eat as many whole fruits, vegetables and
whole grains as you can, and you will probably derive all of the benefits
noted above as well as many others.

I have been making this point about the health value of whole plant-
based foods ever since vitamin supplements were introduced on a large
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scale in the marketplace. And I have watched in dismay how the indus-
try and the media convinced so many Americans that these products
represent the same good nutrition as do whole, plant-based foods. As
we shall see in the later chapters, the promised health benefits of tak-
ing single-nutrient supplements are proving to be highly questionable.
The “take-home message”: if you want vitamin C or beta-carotene, don't
reach for the pill bottle—reach for the fruit or leafy green vegetables.

THE ATKINS CRISIS

In case you haven't noticed, there is an elephant in the room. It goes by
the name “low-carb diet,” and it has become very popular. Almost all
diet books on store shelves are variations of this one theme: eat as much
protein, meat and fat as you want, but stay away from those “fatty”
carbs. As you have seen already in this book, my research findings and
my point of view show that eating this way is perhaps the single great-
est threat to American health we currently face. So what is the story,
anyway?

One of the fundamental arguments at the beginning of most low-
carbohydrate, high-protein diet books is that America has been wallow-
ing in low-fat mania at the advice of experts for the past twenty years,
yet people are fatter than ever. This argument has an intuitive appeal,
but there is one inconvenient fact that is consistently ignored: accord-
ing to a report* summarizing government food statistics, “Americans
consumed thirteen pounds [my emphasis] more {added] fats and oils
per person in 1997 than in 1970, up from 52.6 to 65.6 pounds.” It is
true that we have had a trend to consuming fewer of our total calories
as fat, when considered as a percentage, but that’s only because we have
outpaced our gorging on fat by gorging on sugary junk food. Simply by
looking at the numbers, anybody can see that America has not adopted
the “low-fat” experiment—not by any stretch of the imagination.

In fact, the claim that the low-fat “brainwashing” experiment has
been tried and failed is often the first of many statements of fact in
current diet books that can be described either as severe ignorance or
opportunistic deceit. It is difficult to know where to begin to refute the
maze of misinformation and false promises commonly made by authors
completely untrained in nutrition, authors who have never conducted
any peer-reviewed, professionally based experimental research. And
yet these books are immensely popular. Why? Because people do lose
weight, at least in the short term.
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In one published study*” funded by the Atkins Center for Comple-
mentary Medicine, researchers put fifty-one obese people on the Atkins
diet.* The forty-one subjects who maintained the diet over the course
of six months lost an average of twenty pounds. In addition, average
blood cholesterol levels decreased slightly,*” which was perhaps even
more important. Because of these two results, this study was presented
in the media as real, scientific proof that the Atkins diet works and is
safe. Unfortunately, the media didn’t go much deeper than that.

The first sign that all is not rosy is that these obese subjects were
severely restricting their calorie intake during the study. The average
American consumes about 2,250 calories per day.** When the study
participants were on the diet, they consumed an average of 1,450 calo-
ries per day. That’s 35% fewer calories! 1 don’t care if you eat worms
and cardboard; if you eat 35% fewer calories, you will lose weight and
your cholesterol levels will improve® in the short run, but that is not to
say that worms and cardboard form a healthy diet. One may argue that
those 1,450 calories are so satisfying that people feel full on this diet,
but if you compare calorie input and calorie expenditure, it's a matter
of simple math that a person cannot sustain this amount of calorie re-
striction over a period of years or decades without either becoming an
invalid or melting away into nothing. People are notoriously unsuccess-
ful at significantly restricting their energy intake over any long period of
time, and that is why there has yet to be a long-term study that shows
success with the “low-carb” diets. This, however, is only the beginning
of the problems.

In this same study, funded by the Atkins group, researchers report,
“At some point during the twenty-four weeks, twenty-eight subjects
(68%) reported constipation, twenty-six (63%) reported bad breath,
twenty-one (51%) reported headache, four (10%) noted hair loss, and
one woman (1%) reported increased menstrual bleeding.”*” They also
refer to other research, saying, “Adverse effects of this diet in children
have included calcium oxalate and urate kidney stones...vomiting,
amenorrhea [when a girl misses her period], hypercholesterolemia
[high cholesterol] and...vitamin deficiencies (ref. cited).”*” Addition-
ally, they found that the dieters had a stunning 53% increase in the
amount of calcium they excreted in their urine,*” which may spell di-
saster for their bone health. The weight loss, some of which is simply
initial fluid loss,”" may come with a very high price.

A different review of low-carbohydrate diets published by research-
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ers in Australia concludes, “Complications such as heart arrhythmias,
cardiac contractile function impairment, sudden death, osteoporosis,
kidney damage, increased cancer risk, impairment of physical activity
and lipid abnormalities can all be linked to long-term restriction of car-
bohydrates in the diet.””' One teenage girl recently died suddenly after
being on a high-protein diet.>> In short, most people will be unable to
maintain this diet for the rest of their lives, and even if anybody man-
ages to do so, they may be asking for serious health problems down the
road. I have heard one doctor call high-protein, high-fat, low-carbohy-
drate diets “make-yourself-sick” diets, and I think that’s an appropri-
ate moniker. You can also lose weight by undergoing chemotherapy or
starting a heroin addiction, but I wouldn’t recommend those, either.

One final thought: the diet is not all that Atkins recommends. Indeed,
most diet books are merely one part of huge food and health empires.
In the case of the Atkins diet, Dr. Atkins states that many of his patients
require nutrient supplements, some of which are used to combat “com-
mon dieters’ problems.”>* In one passage, after making unsubstantiated
claims about the efficacy of antioxidant supplements that contradict
recent studies,> he writes, “Add to the [antioxidants] the vita-nutri-
ents known to be useful for each of the myriad medical problems my
patients face, and you'll see why many of them take over thirty vitamin
pills a day.”® Thirty pills a day?

There are snake oil salesmen, who have no professional research,
professional training or professional publications in the field of nutri-
tion, and there are scientists, who have formal training, have conducted
research and have reported on their findings in professional forums.
Perhaps it is a testament to the power of modern marketing savvy that
an obese man with heart disease and high blood pressure® became one
of the richest snake oil salesmen ever to live, selling a diet that promises
to help you lose weight, to keep your heart healthy and to normalize
your blood pressure.

THE TRUTH ABOUT CARBOHYDRATES

An unfortunate outcome of the recent popularity of diet books is that
people are more confused than ever about the health value of carbo-
hydrates. As you will see in this book, there is a mountain of scientific
evidence to show that the healthiest diet you can possibly consume is
a high-carbohydrate diet. It has been shown to reverse heart disease,
reverse diabetes, prevent a plethora of chronic diseases, and yes, it has
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been shown many times to cause significant weight loss. But it’s not
quite as simple as that.

At least 99% of the carbohydrates that we consume are derived from
fruits, vegetables and grains. When these foods are consumed in the
unprocessed, unrefined and natural state, a large proportion of the car-
bohydrates are in the so-called “complex” form. This means that they
are broken down in a controlled, regulated manner during digestion.
This category of carbohydrates includes the many forms of dietary fiber,
almost all of which remain undigested—but still provide substantial
health benefits. In addition, these complex carbohydrates from whole
foods are packaged with generous amounts of vitamins, minerals and
accessible energy. Fruits, vegetables and whole grains are the healthiest
foods you can consume, and they are primarily made of carbohydrates.

On the opposite side of the spectrum, there are highly processed, high-
ly refined carbohydrates that have been stripped of their fiber, vitamins
and minerals. Typical simple carbohydrates are found in foods like white
bread, processed snack items including crackers and chips made with
white flour, sweets including pastries and candy bars and sugar-laden soft
drinks. These highly refined carbohydrates originate from grains or sugar
plants, like sugar cane or the sugar beet. They are readily broken down
during digestion to the simplest form of the carbohydrates, which are
absorbed into the body to give blood sugar, or glucose.

Unfortunately, most Americans consume voluminous amounts of
simple, refined carbohydrates and paltry amounts of complex carbo-
hydrates. For example, in 1996, 42% of Americans ate cakes, cookies,
pastries or pies on any given day, while only 10% ate any dark green
vegetables.*® In another ominous sign, only three vegetables accounted
for half of the total vegetable servings in 1996: potatoes, which were
mostly consumed as fries and chips; head lettuce, one of the least nutri-
ent-dense vegetables you can consume, and canned tomatoes, which is
probably only a reflection of pizza and pasta consumption. Add to that
the fact that the average American consumed thirty-two teaspoons of
added sugars per day in 1996,% and it’s clear that Americans are gorging
almost exclusively on refined, simple carbohydrates, at the exclusion of
healthful complex carbohydrates.

This is bad news, and this, in large measure, is why carbohydrates as
a whole have gotten such a bad rap; the vast majority of carbohydrates
consumed in America are found in junk food or grains so refined that
they have to be supplemented with vitamins and minerals. On this
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point, the popular diet authors and I agree. For example, you could eat
a low-fat, high-carbohydrate diet by exclusively eating the following
foods: pasta made from refined flour, baked potato chips, soda, sugary
cereals and low-fat candy bars. Eating this way is a bad idea. You will
not derive the health benefits of a plant-based diet eating these foods. In
experimental research, the health benefits of a high-carbohydrate diet
come from eating the complex carbohydrates found in whole grains,
fruits and vegetables. Eat an apple, a zucchini or a plate of brown rice
topped with beans and other vegetables.

THE CHINA STUDY WEIGHS IN

With regard to weight loss, there are some surprising findings from the
China Study that shed light on the weight loss debate. When we started
the China Study, I thought that China had the opposite problem from
that of the U.S. 1 had heard that China could not feed itself, that it was
prone to famines and that there was not enough food for people to at-
tain their full adult height. Very simply, there were not enough calories
to go around. Although China has, during the last fifty years, had its
share of nutritional problems, we were to learn that these views on calo-
rie intake were dead wrong.

We wanted to compare the calorie consumption in China and
America, but there was a catch. Chinese are more physically active than
Americans, especially in rural areas, where manual labor is the norm. To
compare an extremely active laborer with an average American would
be misleading. It would be like comparing the amount of energy con-
sumed by a manual laborer at hard work with the amount of energy
consumed by an accountant. The vast difference in calorie intake sure
to exist between these individuals would tell us nothing of value and
only confirm that the manual laborer is more active.

To overcome this problem, we ranked the Chinese into five groups
according to their levels of physical activity. After figuring out the calo-
rie intakes of the least active Chinese, the equivalent of office workers,
we then compared their calorie intake with the average American. What
we found was astonishing.

Average calorie intake, per kilogram of body weight, was 30% higher
among the least active Chinese than among average Americans. Yet,
body weight was 20% lower (Chart 4.11). How can it be that even the
least active Chinese consume more calories yet have no overweight
problems? What is their secret?
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CHART 4.11: CALORIE CONSUMPTION (KCAL/KG)
AND BODY WEIGHT
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There are two possible explanations for this apparent paradox. First,
even the Chinese office workers are more physically active than aver- -
age Americans. Anyone familiar with China knows that many office
workers travel on bicycles. Thus, they consume more calories. Even so,
we cannot tell how much of the extra calorie consumption was due to
physical activity and how much to something else, perhaps their food.

We do know, however, that some people use the calories they con-
sume differently from other people. We often say that “they have a
higher rate of metabolism” or “it's in their genes.” You know these
people. They are the ones who seem to eat all they want and still not
gain weight. Then there are most of us, who need to watch our calorie
intake—or so we think. This is the simplistic interpretation.

I have a more comprehensive interpretation that is based on our own
considerable research and on the studies of others. It goes like this.
Provided that we aren't restricting our calorie intake, those of us who
consume a high-fat, high-protein diet simply retain more calories than
we need. We store these calories as body fat, perhaps weave it into our
muscle fibers (we call it “marbling” in beef animals) and perhaps store
it in the more obvious places, like our butt, our midsection or around
our face and upper thighs.

Here’s the clincher: only a small amount of calories needs to be re-
tained by our body to cause significant change in body weight. For ex-
ample, if we retain only an extra fifty calories per day, this can lead to an
extra ten pounds per year. You may not think that this is a lot, but over
a period of five years, that's an extra fifty pounds.

Some people would hear this and might be inclined to just eat fifty
fewer calories per day. This, theoretically, could make a difference, but it
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is entirely impractical. It is impossible to keep track of daily calorie in-
take with such precision. Think about eating a meal at a restaurant. Do
you know how many calories each meal has? What about the casserole
you might fix? What about the steak you might buy? Do you know the
number of calories they contain? Of course not.

The truth is this: despite any short-term caloric restriction regimes
we may follow, our body, through many mechanisms, will ultimately
choose how many calories to take in and what to do with them. Our at-
tempts to limit calorie intake is short-lived and imprecise, whether we
do it by limiting carbohydrates or fat.

The body employs a delicate balancing act and some very intricate
mechanisms in deciding how to use the calories being consumed.
When we treat our body well by eating the right foods, it knows how
to partition the calories away from body fat and into the more desirable
functions like keeping the body warm, running the body metabolism,
supporting and encouraging physical activity or just disposing of any
excess. The body is using multiple intricate mechanisms to decide how
calories get used, stored or “burned off.”

Consuming diets high in protein and fat transfers calories away from
their conversion into body heat to their storage form—as body fat
(unless severe calorie restriction is causing weight loss). In contrast,
diets low in protein and fat cause calories to be “lost” as body heat. In
research, we say that storing more calories as fat and losing less as heat
means being more efficient. I bet that you would rather be a little more
inefficient and convert it into body heat rather than body fat, right?
Well, simply consuming a diet lower in fat and protein can do this.

This is what our China Study data show. Chinese consume more
calories both because they are more physically active and because their
consumption of low-fat, low-protein diets shifts conversion of these
calories away from body fat to body heat. This is true even for the least
physically active Chinese. Remember, it takes very little, only fifty calo-
ries a day, to change our storage of body fat and thus change our body
weight.”®

We saw the same phenomenon in our experimental animals fed the
low-protein diets. They routinely consumed slightly more calories,
gained less weight, disposed of the extra calories as body heat® and vol-
untarily exercised more,* while still having far less cancer than animals
on standard diets. We found that calories were “burned” at a faster rate
and transformed into body heat as more oxygen was consumed.*
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Understanding that diet can cause small shifts in calorie metabo-
lism that lead to big shifts in body weight is an important and useful
concept. It means that there is an orderly process of controlling body
weight over time that does work, as opposed to the disorderly process
of crash diets that don’t work. It also accounts for the frequent observa-
tions (discussed in chapter six) that people who consume low-protein,
low-fat diets composed of whole plant foods have far less difficulty with
weight problems, even if they consume the same, or even slightly more,
total calories.

DIET AND BODY SIZE

We now know that eating a low-fat, low-protein diet high in complex
carbohydrates from fruits and vegetables will help you lose weight. But
what if you want to become bigger? A desire to be as big as possible
is pervasive in most cultures. During the colonial period in Asia and
Africa, Europeans even considered smaller people to be less civilized.
Body size seems to be a mark of prowess, manliness and dominance.

Most people think they can be bigger and stronger by eating protein-
rich animal-based foods. This belief stems from the idea that consuming
protein (a.k.a. meat) is needed for physical power. This has been a com-
mon notion the world over for a long time. The Chinese have even of-
ficially recommended a higher-protein diet in order to encourage bigger
athletes and to better compete in the Olympics. Animal-based foods have
more protein, and this protein is considered to be of “higher quality.” Ani-
mal protein enjoys the same reputation in a rapidly modernizing China
as everywhere else.

There is, however, a problem with the idea that consuming animal-
based foods is a good way of becoming bigger. The people who eat the
most animal protein have the most heart disease, cancer and diabetes. In
the China Study, for example, animal protein consumption was associated
with taller and heavier' people, but was also associated with higher levels
of total and bad cholesterol." Furthermore, body weight, associated with
animal protein intake,' was associated with more cancer"""' and more cor-
onary heart disease." It seems that being bigger, and presumably better,
comes with very high costs. But might it be possible for us to achieve our
full growth potential, while simultaneously minimizing disease risks?

Childhood growth rates were not measured in the China Study but
adult height and weight were. This information proved surprising.
Consuming more protein was associated with greater body size ("' for
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men and " for women).® However, this effect was primarily attributed
to plant protein, because it makes up 90% of the total Chinese protein
intake. Animal protein consumption was indeed associated with greater
body weight,' and consumption of protein-rich milk seemed to be effec-
tive as well." But the good news is this: Greater plant protein intake was
closely linked to greater height" and body weight." Body growth is linked
to protein in general and both animal and plant proteins are effective!

This means that individuals can achieve their genetic potential for
growth and body size by consuming a plant-based diet. So why is it that
people in developing nations, who consume little or no animal-based
foods, are consistently smaller than Western people? This is because
plant-based diets in poor areas of the world usually have insufficient
variety, inadequate quantity and quality and are associated with poor
public health conditions where childhood diseases are prevalent. Under
these conditions, growth is stunted and people do not reach their ge-
netic potential for adult body size. In the China Study, low adult height
and weight were strongly associated with areas having high mortality
rates for pulmonary tuberculosis,” parasitic diseases," pneumonia ("
for height), “intestinal obstruction”™ and digestive diseases.™

These findings support the idea that body stature can be achieved
by consuming a low-fat, plant-based diet, provided that public health
conditions effectively control the diseases of poverty. Under these con-
ditions, the diseases of affluence (heart disease, cancers, diabetes, etc.)
can be simultaneously minimized.

The same low-animal protein, low-fat diet that helps prevent obesity
also allows people to reach their full growth potential while working
other wonders as well. It better regulates blood cholesterol and reduces
heart disease and a variety of cancers.

What are the odds that all of these associations (and many others)
favoring a plant-based diet are due to pure chance? It is extremely un-
likely, to say the least. Such consistency of evidence across a broad range
of associations is rare in scientific research. It points to a new worldview,
a new paradigm. It defies the status quo, promises new health benefits
and demands our attention.
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CIRCLING BACK

In the beginning of my career, I concentrated on the biochemical pro-
cesses of liver cancer. Chapter three delineates the decades-long labo-
ratory work we did with experimental animals, work that passed the
requirements to be called “good science.” The finding: casein, and very
likely all animal proteins, may be the most relevant cancer-causing sub-
stances that we consume. Adjusting the amount of dietary casein has
the power to turn on and turn off cancer growth, and to override the
cancer-producing effects of aflatoxin, a very potent Class 1A carcinogen,
but even though these findings were substantially confirmed, they still
applied to experimental animals.

It was therefore with great anticipation that I looked to the China
Study for evidence on the causes of liver cancer in humans.®

Liver cancer rates are very high in rural China, exceptionally high in
some areas. Why was this? The primary culprit seemed to be chronic
infection with hepatitis B virus (HBV). On average, about 12-13% of our
study subjects were chronically infected with the virus. In some areas,
one-half of the people were chronically infected! To put this into perspec-
tive, only 0.2-0.3% of Americans are chronically infected with this virus.

But there’s more. In addition to the virus being a cause of liver cancer
in China, it seems that diet also plays a key role. How do we know? The
blood cholesterol levels provided the main clue. Liver cancer is strongly
associated with increasing blood cholesterol, and we already know
that animal-based foods are responsible for increases in cholesterol.

So, where does HBV fit in? The experimental mice studies gave a
good signal. In mice, HBV initiated the liver cancer but the cancer grew
in response to the feeding of higher levels of casein. In addition, blood
cholesterol also increased. These observations fit perfectly with our hu-
man findings. Individuals who are chronically infected with HBV and
who consume animal-based foods have high blood cholesterol and a
high rate of liver cancer. The virus provides the gun, and bad nutrition
pulls the trigger.

A very exciting story was taking shape, at least to my way of think-
ing. It was a story full of meaning and suggestive of important principles
that might apply to other diet and cancer associations. It also was a
story that had not been told to the public, and yet it was capable of sav-
ing lives. Eventually, it was a story that was leading to the idea that our
most powerful weapon against cancer is the food we eat every day.
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So there we had it. The years of animal experiments illuminated
profound biochemical principles and processes that greatly helped to
explain the effect of nutrition on liver cancer. But now we could see that
these processes were relevant for humans as well. People chronically
infected with hepatitis B virus also had an increased risk of liver cancer.
But our findings suggested those who were infected with the virus and
who were simultaneously eating more animal-based foods had higher
cholesterol levels and more liver cancer than those infected with the
virus and not consuming animal-based foods. The experimental animal
studies and the human studies made a perfect fit.

PULLING IT TOGETHER

Almost all of us in the United States will die of diseases of affluence. In
our China Study, we saw that nutrition has a very strong effect on these
diseases. Plant-based foods are linked to lower blood cholesterol; ani-
mal-based foods are linked to higher blood cholesterol. Animal-based
foods are linked to higher breast cancer rates; plant-based foods are
linked to lower rates. Fiber and antioxidants from plants are linked to a
lower risk of cancers of the digestive tract. Plant-based diets and active
lifestyles result in a healthy weight, yet permit people to become big and
strong. Our study was comprehensive in design and comprehensive in
its findings. From the labs of Virginia Tech and Cornell University to the
far reaches of China, it seemed that science was painting a clear, con-
sistent picture: we can minimize our risk of contracting deadly diseases
just by eating the right food.

When we first started this project we encountered significant resis-
tance from some people. One of my colleagues at Cornell, who had been
involved in the early planning of the China Study, got quite heated in
one of our meetings. I had put forth the idea of investigating how lots of
dietary factors, some known but many unknown, work together to cause
disease. Thus we had to measure lots of factors, regardless of whether or
not they were justified by prior research. If that was what we intended to
do, he said he wanted nothing to do with such a “shotgun” approach.

This colleague was expressing a view that was more in line with
mainstream scientific thought than with my idea. He and like-minded
colleagues think that science is best done when investigating single—
mostly known—{factors in isolation. An array of largely unspecified fac-
tors doesn't show anything, they say. It's okay to measure the specific
effect of, say, selenium on breast cancer, but it’s not okay to measure
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multiple nutritional conditions in the same study, in the hope of identi-
fying important dietary patterns.

I prefer the broader picture, for we are investigating the incredible
complexities and subtleties of nature itself. I wanted to investigate how
dietary patterns related to disease, now the most important point of this
book. Everything in food works together to create health or disease. The
more we think that a single chemical characterizes a whole food, the
more we stray into idiocy. As we shall see in Part IV of this book, this
way of thinking has generated a lot of poor science.

So I say we need more, not less, of the “shotgun approach.” We need
more thought about overall dietary patterns and whole foods. Does this
mean that I think the shotgun approach is the only way to do research?
Of course not. Do I think that the China Study findings constitute abso-
lute scientific proof? Of course not. Does it provide enough information
to inform some practical decision-making? Absolutely.

An impressive and informative web of information was emerging
from this study. But does every potential strand (or association) in this
mammoth study fit perfectly into this web of information? No. Although
most statistically significant strands readily fit into the web, there were a
few surprises. Most, but not all, have since been explained.

Some associations observed in the China Study;, at first glance, were
at odds with what might have been expected from Western experience.
I've had to use care in separating unusual findings that could be due
to chance and experimental insufficiency from those that truly offered
new insights into our old ways of thinking. As I mentioned earlier, the
range of blood cholesterol levels in rural China was a surprise. At the
time when the China Study was begun, a blood cholesterol range of
200-300 milligrams per deciliter (mg/dL) was considered normal, and
lower levels were suspect. In fact, some in the scientific and medical
communities considered cholesterol levels lower than 150 mg/dL to be
dangerous. In fact, my own cholesterol was 260 mg/dL in the late 1970s,
not unlike other members of my immediate family. The doctor told me
it was “fine, just average.”

But when we measured the blood cholesterol levels in China, we
were shocked. They ranged from 70-170 mg/dL! Their high was our
low, and their low was off the chart you might find in your doctor’s
office! It became obvious that our idea of “normal” values (or ranges)
only applies to Western subjects consuming the Western diet. It so
happens, for example, that our “normal” cholesterol levels present a
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significant risk for heart disease. Sadly, it’s also “normal” to have heart
disease in America. Over the years, standards have been established that
are consistent with what we see in the West. We too often have come to
the view that U.S. values are “normal” because we have a tendency to
believe that the Western experience is likely to be right.

At the end of the day, the strength and consistency of the majority
of the evidence is enough to draw valid conclusions. Namely, whole,
plant-based foods are beneficial, and animal-based foods are not. Few
other dietary choices, if any, can offer the incredible benefits of looking
good, growing tall and avoiding the vast majority or premature diseases
in our culture.

The China Study was an important milestone in my thinking. Standing
alone, it does not prove that diet causes disease. Absolute proof in science
is nearly unattainable. Instead, a theory is proposed and debated until the
weight of the evidence is so overwhelming that everyone commonly ac-
cepts that the theory is most likely true. In the case of diet and disease, the
China Study adds a lot of weight to the evidence. Its experimental features
(multiple diet, disease and lifestyle characteristics, and unusual range of
dietary experience, a good means of measuring data quality) provided an
unparalleled opportunity to expand our thinking about diet and disease
in ways that previously were not available. It was a study that was like a
flashlight that illuminated a path that I had never fully seen before.

The results of this study, in addition to a mountain of supporting
research, some of it my own and some of it from other scientists, con-
vinced me to turn my dietary lifestyle around. I stopped eating meat
fifteen years ago, and I stopped eating almost all animal-based foods,
including dairy, within the past six to eight years, except on very rare
occasions. My cholesterol has dropped, even as I've aged; I am more
physically fit now than when I was twenty-five; and 1 am forty-five
pounds lighter now than I was when I was thirty years old. I am now at
an ideal weight for my height. My family has also adopted this way of
eating, thanks in large part to my wife Karen, who has managed to create
an entire new dietary lifestyle that is attractive, tasty and healthy. This
has all been done for health reasons, the result of my research findings
telling me to wake up. From a boyhood of drinking at least two quarts
of milk a day to an early professional career of scoffing at vegetarians, I
have taken an unusual turn in my life.

However, it has been more than my own research that has changed
my life. Over the years, I have gone well beyond our own research find-
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ings to see what other researchers have found regarding diet and health.
As our research findings expanded from the specific to the general, the
picture has continued to enlarge. We now can look at the work of other
scientists to put my findings into a larger context. As you shall see, it is
nothing short of astonishing.



~Partll
DISEASES OF AFFLUENCE

HEere IN AMERICA, we are affluent, and we die certain deaths because of it.
We eat like feasting kings and queens every day of the week, and it kills
us. You probably know people who suffer from heart disease, cancer,
stroke, Alzheimer’s, obesity or diabetes. There’s a good chance that you
yourself suffer from one of these problems, or that one of these diseases
runs in your family. As we have seen, these diseases are relatively un-
known in traditional cultures that subsist mostly on whole plant foods,
as in rural China. But these ailments arrive when a traditional culture
starts accumulating wealth and starts eating more and more meat, dairy
and refined plant products (like crackers, cookies and soda).

In public lectures, 1 start my presentation by telling the audience
my personal story, just as 1 have done in this book. Invariably, 1 get a
question at the end of the lecture from someone who wants to know
more about diet and a specific disease of affluence. Chances are that you
yourself also have a question about a specific disease. Chances are, too,
that this specific disease is a disease of affluence, because that’s what we
die of here in America.

You might be surprised to know that the disease that interests you
has much in common with other diseases of affluence, especially when
it comes to nutrition. There is no such thing as a special diet for cancer
and a different, equally special diet for heart disease. The evidence now
amassed from researchers around the world shows that the same diet
that is good for the prevention of cancer is also good for the prevention
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of heart disease, as well as obesity, diabetes, cataracts, macular degener-
ation, Alzheimer’, cognitive dysfunction, multiple sclerosis, osteoporo-
sis and other diseases. Furthermore, this diet can only benefit everyone,
regardless of his or her genes or personal dispositions.

All of these diseases, and others, spring forth from the same influ-
ence: an unhealthy, largely toxic diet and lifestyle that has an excess of
sickness-promoting factors and a deficiency of health-promoting fac-
tors. In other words, the Western diet. Conversely, there is one diet to
counteract all of these diseases: a whole foods, plant-based diet.

The following chapters are organized by disease, or disease grouping.
Each chapter contains evidence showing how food relates to each dis-
ease. As you go through each chapter, you will begin to see the breadth
and depth of the astonishing scientific argument favoring a whole foods,
plant-based diet. For me, the consistency of evidence regarding such a
disparate group of diseases has been the most convincing aspect of this
argument. When a whole foods, plant-based diet is demonstrably ben-
eficial for such a wide variety of diseases, is it possible that humans were
meant to consume any other diet? I say no, and I think you’ll agree.

America and most other Western nations have gotten it wrong when
it comes to diet and health, and we have paid a grave price. We are sick,
overweight and confused. As I have moved on from the laboratory stud-
ies and the China Study and encountered the information discussed in
Part 11, I have become overwhelmed. I have come to realize that some
of our most revered conventions are wrong and real health has been
grossly obscured. Most unfortunately, the unsuspecting public has paid
the ultimate price. In large measure, this book is my effort to right these
wrongs. As you will come to see in the following chapters, from heart
disease to cancer, and from obesity to blindness, there is a better path
to optimal health.
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PuT Your HAND on your chest and feel your heart beat. Now put your
hand where you can feel your pulse. That pulse is the signature of your
being. Your heart, creating that pulse, is working for you every minute
of the day, every day of the year, and every year of your entire life. If you
live an average lifetime, your heart will beat about 3 billion times.!

Now take a moment to realize that during the time it took you to
read the above paragraph an artery in the heart of roughly one American
clogged up, cut off blood flow and started a rapid process of tissue and
cell death. This process is better known, of course, as a heart attack. By
the time you finish reading this page, four Americans will have had a
heart attack, and another four will have fallen prey to stroke or heart
failure.> Over the next twenty-four hours, 3,000 Americans will have
heart attacks,? roughly the same number of people who perished in the
terrorist attacks of September 11, 2001.

The heart is the centerpiece of life and, more often than not in Ameri-
ca, it is the centerpiece of death. Malfunction of the heart and/or circula-
tion system will kill 40% of Americans,> more than those killed by any
other injury or ailment, including cancer. Heart disease has been our
number one cause of death for almost one hundred years.? This disease
does not recognize gender or race boundaries; all are affected. 1f you
were to ask most women what disease poses the greatest risk to them,
heart disease or breast cancer, many women would undoubtedly say

breast cancer. But they would be wrong. Women’s death rate from heart
disease is eight times higher than their death rate from breast cancer.>¢
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If there is an “American” game, it is baseball; an “American” dessert,
apple pie. If there is an “American” disease, it is heart disease.

EVERYONE’S DOING IT

In 1950, judy Holliday could be seen on the big screen, Ben Hogan
dominated the world of golf, the musical South Pacific won big at the
Tony Awards and on June 25, North Korea invaded South Korea. The
American administration was taken aback but responded quickly. With-
in days, President Truman sent in troops on the ground and bombers
overhead to push back the North Korean army. Three years later, in July
of 1953, a formal cease-fire agreement had been signed and the Korean
War was over. During this period of time, over 30,000 American sol-
diers were killed in battle.

At the end of the war, a landmark scientific study was reported in the
Journal of the American Medical Association. Military medical investiga-
tors had examined the hearts of 300 male soldiers killed in action in Ko-
rea. The soldiers, at an average age of twenty-two years, had never been
diagnosed with heart problems. In dissecting these hearts, researchers
found startling evidence of disease in an exceptional number of cases.
Fully 77.3% of the hearts they examined had “gross evidence” of heart dis-
ease.” (In this instance, “gross” means large.)

That number, 77.3%, is startling. Coming at a time when our number
one killer was still shrouded in mystery, the research clearly demon-
strated that heart disease develops over an entire lifetime. Furthermore,
almost everyone was susceptible! These soldiers were not couch-potato
slouches; they were in top condition in the prime of their physical lives.
Since that time, several other studies have confirmed that heart disease
is pervasive in young Americans.®

THE HEART ATTACK

But what is heart disease? One of the key components is plaque. Plaque
is a greasy layer of proteins, fats (including cholesterol), immune sys-
tem cells and other components that accumulate on the inner walls of
the coronary arteries. 1 have heard one surgeon say that if you wipe
your finger on a plaque-covered artery, it has the same feel as wiping
your finger across a warm cheesecake. If you have plaque building up
in your coronary arteries, you have some degree of heart disease. Of
the autopsied soldiers in Korea, one out of twenty diseased men had so
much plaque that 90% of an artery was blocked.” That's like putting a
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kink in a garden hose and watering a desperately dry garden with the
resulting trickle of water!

Why hadn’t these soldiers had a heart attack already? After all, only
10% of the artery was open. How could that be enough? It turns out
that if the plaque on the inner wall of the artery accumulates slowly,
over several years, blood flow has time to adjust. Think of blood flowing
through your artery as a raging river. 1f you put a few stones on the sides
of a river every day over a period of years, like plaque accumulating on
the walls of the artery, the water will find another way to get to where it
wants to be. Maybe the river will form several smaller streams over the
stones. Perhaps the river will go under the stones forming tiny tunnels,
or maybe the water will flow through small side streams, taking a new
route altogether. These new tiny passageways around or through the
stones are called “collaterals.” The same thing happens in the heart. If
plaque accumulates over a period of several years there will be enough
collateral development that blood can still travel throughout the heart.
However, too much plaque buildup can cause severe blood restriction,
and debilitating chest pain, or angina, can result. But this buildup only
rarely leads to heart attacks.® '°

So what leads to heart attacks? It turns out that it’s the less severe ac-
cumulations of plaque, blocking under 50% of the artery, that often cause
heart attacks.!! These accumulations each have a layer of cells, called the
cap, which separates the core of the plaque from the blood flowing by. In
the dangerous plaques, the cap is weak and thin. Consequently, as blood
rushes by, it can erode the cap until it ruptures. When the cap ruptures,
the core contents of the plaque mix with the blood. The blood then begins
clotting around the site of rupture. The clot grows and can quickly block
off the entire artery. When the artery becomes blocked over such a short
period of time, there is little chance for collateral blood flow to develop.
When this happens, blood flow downstream of the rupture is severely
reduced and the heart muscles don't get the oxygen they require. At this
point, as heart muscle cells start to die, heart pumping mechanisms begin
to fail, and the person may feel a crushing pain in the chest, or a searing
pain down into an arm and up into the neck and jaw. In short, the victim
starts to die. This is the process behind most of the 1.1 million heart at-
tacks that occur in America every year. One out of three people who have
a heart attack will die from it.> "

We now know that the small to medium accumulation of plaque, the
plaque that blocks less than 50% of the artery, is the most deadly.! 2
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So how can we predict the timing of heart attacks? Unfortunately, with
existing technologies, we can’t. We can’t know which plaque will rup-
ture, when, or how severe it might be. What we do know, however, is
our relative risk for having a heart attack. What once was a mysterious
death, which claimed people in their most productive years, has been
“demystified” by science. No study has been more influential than that
of the Framingham Heart Study.

FRAMINGHAM

After World War 11, the National Heart Institute!* was created with a
modest budget* and a difficult mission. Scientists knew that the greasy
plaques that lined the arteries of diseased hearts were composed of cho-
lesterol, phospholipids and fatty acids,'* but they didn’t know why these
lesions developed, how they developed or exactly how they led to heart
attacks. In the search for answers, the National Heart Institute decided
to follow a population over several years, to keep detailed medical re-
cords of everybody in the population and to see who got heart disease
and who didn’t. The scientists headed to Framingham, Massachusetts.

Located just outside of Boston, Framingham is steeped in American
history. European settlers first inhabited the land in the seventeenth
century. Over the years the town has had supporting roles in the Revo-
lutionary War, the Salem Witch Trials and the abolition movement.
More recently, in 1948, the town assumed its most famous role. Over
5,000 residents of Framingham, both male and female, agreed to be
poked and prodded by scientists over the years so that we might learn
something about heart disease.

And learn something we did. By watching who got heart disease
and who didn’t, and comparing their medical records, the Framingham
Heart Study developed the concept of risk factors such as cholesterol,
blood pressure, physical activity, cigarette smoking and obesity. Because
of the Framingham Study, we now know that these risk factors play a
prominent role in the causation of heart disease. Doctors have for years
used a Framingham prediction model to tell who is at high risk for heart
disease and who is not. Over 1,000 scientific papers have been pub-
lished from this study, and the study continues to this day, having now
studied four generations of Framingham residents.

The shining jewel of the Framingham Study is its findings on blood
cholesterol. In 1961, they convincingly showed a strong correlation be-
tween high blood cholesterol and heart disease. Researchers noted that
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men with cholesterol levels “over 244 mg/dL (milligrams per deciliter)
have more than three times the incidence of CHD (coronary heart dis-
ease) as do those with cholesterol levels less than 210 mg/dL.”"> The
contentious question of whether blood cholesterol levels could predict
heart disease was laid to rest. Cholesterol levels do make a difference.
In this same paper, high blood pressure was also demonstrated to be an
important risk factor for heart disease.

The importance given to risk factors signaled a conceptual revolu-
tion. When this study was started, most doctors believed that heart
disease was an inevitable “wearing down” of the body, and we could do
little about it. Our hearts were like car engines; as we got older, the parts
didn’t work as well and sometimes gave out. By demonstrating that we
could see the disease in advance by measuring risk factors, the idea of
preventing heart disease suddenly had validity. Researchers wrote, “.. .it
appears that a preventive program is clearly necessary.”!® Simply lower
the risk factors, such as blood cholesterol and blood pressure, and you
lower the risk of heart disease.

In modern-day America cholesterol and blood pressure are house-
hold terms. We spend over 30 billion dollars a year on drugs to control
these risk factors and other aspects of cardiovascular disease.> Almost
everyone now knows that he or she can work to prevent a heart attack
by keeping his or her risk factors at the right levels. This awareness is
only about fifty years old and due in large measure to the scientists and
subjects of the Framingham Heart Study.

OUTSIDE OUR BORDERS

Framingham is the most well-known heart study ever done, but it is
merely one part of an enormous body of research conducted in this
country over the past sixty years. Early research led to the alarming
conclusion that we have some of the highest rates of heart disease in
the world. One study published in 1959 compared the coronary heart
disease death rates in twenty different countries (Chart 5.1).'¢

These studies were examining Westernized societies. If we look at
more traditional societies, we tend to see even more striking disparities
in the incidence of heart disease. The Papua New Guinea Highlanders,
for example, pop up in research quite a bit because heart disease is rare
in their society.'” Remember, for example, how low the rate of heart dis-
ease was in rural China. American men died from heart disease at a rate
almost seventeen times higher than their Chinese counterparts.'®
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CHART 5.1: HEART DISEASE DEATH RATES FOR MEN AGED 55 TO 59
ACROSS 20 COUNTRIES, CIRCA 1955'¢
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Why were we succumbing to heart disease in the sixties and seven-
ties, when much of the world was relatively unaffected?

Quite simply, it was a case of death by food. The cultures that have
lower heart disease rates eat less saturated fat and animal protein and
more whole grains, fruits and vegetables. In other words, they subsist
mostly on plant foods while we subsist mostly on animal foods.

But might it be that the genetics of one group might just make them
more susceptible to heart disease? We know that this is not the case,
because within a group with the same genetic heritage, a similar rela-
tionship between diet and disease is seen. For example, Japanese men
who live in Hawaii or California have a much higher blood cholesterol
level and incidence of coronary heart disease than Japanese men living
in Japan.'® %

The cause is clearly environmental, as most of these people have the
same genetic heritage. Smoking habits are not the cause because men
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in Japan, who were more likely to smoke, still had less coronary heart
disease than the Japanese Americans.!® The researchers pointed to diet,
writing that blood cholesterol increased “with dietary intake of satu-
rated fat, animal protein and dietary cholesterol.” On the flip side, blood
cholesterol “was negatively associated with complex carbohydrate in-
take....”? In simple terms, animal foods were linked to higher blood
cholesterol; plant foods were linked to lower blood cholesterol.

This research clearly implicated diet as one possible cause of heart
disease. Furthermore, the early results were painting a consistent pic-
ture: the more saturated fat and cholesterol (as indicators of animal food
consumption) people eat, the higher their risk for getting heart disease.
And as other cultures have come to eat more like us, they also have
seen their rates of heart disease skyrocket. In more recent times, several
countries have now come to have a higher death rate from heart disease
than America.

RESEARCH AHEAD OF ITS TIME

So now we know what heart disease is and what factors determine our
risk for it, but what do we do once the disease is upon us? When the
Framingham Heart Study was just beginning, there were already doc-
tors who were trying to figure out how to treat heart disease, rather
than just prevent it. In many ways, these investigators were ahead of
their time because their interventions, which were the most innovative,
successful treatment programs at the time, utilized the least advanced
technology available: the knife and fork.

These doctors noticed the ongoing research at the time and made
some common-sense connections. They realized that*!:

¢ excess fat and cholesterol consumption caused atherosclerosis (the
hardening of the arteries and the accumulation of plaque) in ex-
perimental animals

* eating cholesterol in food caused a rise in cholesterol in the blood

* high blood cholesterol might predict and/or cause heart disease

 most of the world’s population didn’t have heart disease, and these
heart disease-free cultures had radically different dietary patterns,
consuming less fat and cholesterol

So they decided to try to alter heart disease in their patients by having
them eat less fat and cholesterol.
One of the most progressive doctors was Dr. Lester Morrison of Los
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Angeles. He started a study in 1946 (two years before the Framingham
Study) to “determine the relationship of dietary fat intake to the inci-
dence of atherosclerosis.”?* In his study he instructed fifty heart attack
survivors to maintain their normal diet and fifty different heart attack
survivors to consume an experimental diet.

In the experimental diet group he reduced the consumption of fat and
cholesterol. One of his published sample menus allowed the patient to
have only a small amount of meat two times a day: two ounces of “cold
roast lamb, lean, with mint jelly” for lunch, and another two ounces of
“lean meats” for dinner.?? Even if you loved cold roast lamb with mint
jelly, you weren’t allowed to eat much of it. In fact, the list of prohibited
foods in the experimental diet was fairly long and included cream soups,
pork, fat meats, animal fats, whole milk, cream, butter, egg yolks and
breads and desserts made with butter, whole eggs and whole milk.

Did this progressive diet accomplish anything? After eight years,
only twelve of fifty people eating their normal American diet were alive
(24%). In the diet group, twenty-eight people were still alive (56%),
almost two and one-half times the amount of survivors in the control
group. After twelve years, every single patient in the control group was
dead. In the diet group, however, nineteen people were still alive, a
survival rate of 38%.%* While it was unfortunate that so many people in
the dietary group still died, it was clear that they were staving off their
disease by eating moderately less animal foods and moderately more
plant foods (see Chart 5.2).

CHART 5.2: SURVIVAL RATE OF DR. MORRISON’S PATIENTS

b

\ \’\ —e—Diet
—a— Contro}

%
/

Number of Patients Surviving

o
w
o5}
:)

Time (years)



BROKEN HEARTS 119

In 1946, when this study began, most scientists believed that heart
disease was an inevitable part of aging, and nothing much could be done
about it. While Morrison didn’t cure heart disease, he proved that some-
thing as simple as diet could significantly alter its course, even when the
disease is so advanced that it has already caused a heart attack.

Another research group proved much the same thing at about that
time. A group of doctors in Northern California took a larger group of
patients with advanced heart disease and put them on a low-fat, low-
cholesterol diet. These doctors found that the patients who ate the low-
fat, low-cholesterol diet died at a rate four times lower than patients who
didn’t follow the diet.?

It was now clear that there was hope. Heart disease wasn't the inevi-
table result of old age, and even when a person had advanced disease, a
low-fat, low-cholesterol diet could significantly prolong his or her life.
This was a remarkable advance in our understanding of the number one
killer in America. Furthermore, this new understanding made diet and
other environmental factors the centerpieces of heart disease. Any dis-
cussion of diet, however, was narrowly focused on fat and cholesterol.
These two isolated food components became the bad guys.

We now know that the attention paid to fat and cholesterol was mis-
guided. The possibility that no one wanted to consider was that fat and
cholesterol were merely indicators of animal food intake. For example,
look at the relationship between animal protein consumption and heart
disease death in men aged fifty-five to fifty-nine across twenty different
countries in Chart 5.3.1¢

This study suggests that the more animal protein you eat, the more
heart disease you have. In addition, dozens of experimental studies
show that feeding rats, rabbits and pigs animal protein (e.g., casein)
dramatically raises cholesterol levels, whereas plant protein (e.g., soy
protein) dramatically lowers cholesterol levels.? Studies in humans not
only mirror these findings, but show that eating plant protein has even
greater power to lower cholesterol levels than reducing fat or choles-
terol intake.”

While some of these studies implicating animal protein were con-
ducted in the past thirty years, others were published well over fifty
years ago when the health world was first beginning to discuss diet and
heart disease. Yet somehow animal protein has remained in the shadows
while saturated fat and cholesterol have taken the brunt of the criticism.
These three nutrients (fat, animal protein and cholesterol) characterize
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CHART 5.3: HEART DISEASE DEATH RATES FOR MEN
AGED 55 TO 59 YEARS AND ANIMAL PROTEIN CONSUMPTION
ACROSS 20 COUNTRIES'®
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animal-based food in general. So isn’t it perfectly reasonable to wonder
whether animal-based food, and not just these isolated nutrients, causes
heart disease?

Of course, no one pointed a finger at animal-based foods in general.
It would have led immediately to professional isolation and ridicule
(for reasons discussed in Part IV). These were contentious times in
the nutritional world. A conceptual revolution was taking place, and
a lot of people didn’t like it. Even talking about diet was too much for
many scientists. Preventing heart disease by diet was a threatening idea
because it implied that something about the good old meaty American
diet was so bad for us that it was destroying our hearts. The status quo
boys didn’t like it.

One status quo scientist had a good time making fun of people who
appeared to have a low risk of heart disease. In 1960, he wrote the fol-
lowing piece of “humor” to mock the then-recent findings*:

Thumbnail Sketch of the Man Least Likely
to Have Coronary Heart Disease:

An effeminate municipal worker or embalmer, completely lacking
in physical and mental alertness and without drive, ambition or
competitive spirit who has never attempted to meet a deadline of
any kind. A man with poor appetite, subsisting on fruit and veg-
etables laced with corn and whale oils, detesting tobacco, spurning
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ownership of radio, TV or motor car, with full head of hair and
scrawny and un-athletic in appearance, yet constantly straining
his puny muscles by exercise; low in income, B.P. (blood pressure),
blood sugar, uric acid and cholesterol, who has been taking nico-
tinic acid, pyridoxine and long term anticoagulant therapy ever
since his prophylactic castration.

The author of this passage might just as well have said, “Only REAL
men have heart disease.” Also notice how a diet of fruits and vegetables
is described as “poor” even though the author suggests that this diet
is eaten by those people who are least likely to have heart disease. The
unfortunate association of meat with physical ability, general manliness,
sexual identity and economic wealth all cloud how the status quo scien-
tists viewed food, regardless of the health evidence. This view had been
passed down from the early protein pioneers described in chapter two.

Perhaps this author should have met a friend of mine, Chris Camp-
bell (no relation). Chris is a two-time NCAA Division 1 wrestling cham-
pion, three-time U.S. Senior wrestling champion, two-time Olympic
wrestler and Cornell Law School graduate. At the age of thirty-seven
he became the oldest American ever to win an Olympic medal in wres-
tling, weighing in at 198 pounds. Chris Campbell is a vegetarian. As a
man not likely to have heart disease, 1 think he might disagree with the
characterization above.

The battle between the status quo and the dietary prevention camp
was intense. ] remember attending a lecture at Cornell University dur-
ing the late 1950s when a famous researcher, Ancel Keys, came to talk
about preventing heart disease by diet. Some scientists in the audience
just shook their heads in disbelief, saying diet can’t possibly affect heart
disease. In those first decades of heart disease research, a heated, per-
sonal battle flared, and open-mindedness was the first casualty.

RECENT HISTORY

Today, this epic battle between defenders of the status quo and advo-
cates of diet is as strong as ever. But there have been significant changes
in the landscape of heart disease. How far have we come, and how have
we proceeded to fight this disease? Mostly, the status quo has been pro-
tected. Despite the potential of diet and disease prevention, most of the
attention given to heart disease has been on mechanical and chemical
intervention for those people who have advanced disease. Diet has been



122 THE CHINA STUDY

pushed aside. Surgery, drugs, electronic devices and new diagnostic
tools have stolen the spotlight.

We now have coronary bypass surgery, where a healthy artery is
“pasted” over a diseased artery, thereby bypassing the most dangerous
plaque on the artery. The ultimate surgery, of course, is the heart trans-
plant, which even utilizes an artificial heart on occasion. We also have
a procedure that doesn’t require cracking the chest plate open, called
coronary angioplasty, where a small balloon is inflated in a narrowed,
diseased artery, squishing the plaque back against the wall, opening up
the passage for increased blood flow. We have defibrillators to revive
hearts, pacemakers and precise imaging techniques so that we can ob-
serve individual arteries without having to expose the heart.

The past fifty years have truly been a celebration of chemicals and
technology (as opposed to diet and prevention). In summarizing the
initial widespread research on heart disease, one doctor recently high-
lighted the mechanical:

It was hoped that the strength of science and engineering devel-
oped after World War 1II could be applied to this battle [against
heart disease]. ... The enormous advances in mechanical engineer-
ing and electronics that had been stimulated by the war seemed to
lend themselves particularly well to the study of the cardiovascu-
lar system. .. .*

Some great advances have been made, to be sure, which may account
for the fact that our death rate from heart disease is a full 58% lower
than what it was in 1950.2 A 58% reduction in the death rate seems a
great victory for chemicals and technology. One of the greatest strides
has come from better emergency room treatment of heart attack vic-
tims. In 1970, if you were older than sixty-five years, had a heart attack
and were lucky enough to make it to the hospital alive, you had a 38%
chance of dying. Today, if you make it to the hospital alive, you only
have a 15% chance of dying. The hospital’s emergency response is much
better, and consequently huge numbers of lives are being spared.?

In addition, the number of people smoking has steadily been decreas-
ing,””»? which in turn lowers our death rate from heart disease. Between
hospital advances, mechanical devices, drug discoveries, lower smoking
rates and more surgical options, there clearly seems to be much to cheer
about. We’ve made progress, so it seems.

Or have we?
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After all, heart disease is still our number one cause of death. Every
twenty-four hours, almost 2,000 Americans will die from this disease.?
For all the advances, there are a huge number of people still succumb-
ing to broken hearts.

In fact, the incidence rate (not death rate) for heart disease? is about
the same as it was in the early 1970s.? In other words, while we don't
die as much from heart disease, we still get it as often as we used to. In
seems that we simply have gotten slightly better at postponing death
from heart disease, but we have done nothing to stop the rate at which our
hearts become diseased.

SURGERY: THE PHANTOM SAVIOR

The mechanical interventions that we use in this country are much less
effective than most people realize. Bypass surgery has become particu-
larly popular. As many as 380,000 bypass operations were performed
in 1990, meaning that about 1 out of 750 Americans underwent this
extreme surgery. During the operation, the patient’s chest is split open,
blood flow is rerouted by a series of clamps, pumps and machines, and
a leg vein or chest artery is cut out and sewn over a diseased part of the
heart, thereby allowing blood to bypass the most clogged arteries.

The costs are enormous. More than one of every fifty elective patients
will die because of complications® during the $46,000 procedure.*
Other side effects include heart attack, respiratory complications, bleed-
ing complications, infection, high blood pressure and stroke. When the
vessels around the heart are clamped shut during the operation, plaque
breaks off of the inner walls. Blood then carries this debris to the brain,
where it causes numerous “mini” strokes. Researchers have compared
the intellectual capabilities of patients before and after the operation,
and found that a stunning 79% of patients “showed impairment in some
aspect of cognitive function” seven days after the operation.*

Why do we put ourselves through this? The most pronounced ben-
efit of this procedure is relief of angina, or chest pain. About 70-80% of
patients who undergo bypass surgery remain free of this crippling chest
pain for one year.>* But this benefit doesn’t last. Within three years of the
operation, up to one-third of patients will suffer from chest pain again.*
Within ten years half of the bypass patients will have died, had a heart
attack or had their chest pain return.’® Long-term studies indicate that
only certain subsets of heart disease patients live longer because of their
bypass operation.'? Furthermore, these studies demonstrate that those
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patients who undergo bypass operation do not have fewer heart attacks than
those who do not have surgery.*?

Remember which plaque buildups cause heart attacks? The deadly
buildups are the smaller, less stable plaques that tend to rupture. The by-
pass operation, however, is targeted to the largest, most visible plaques,
which may be responsible for chest pain, but not for heart attacks.

Angioplasty is a similar story. The procedure is expensive and carries
significant risks. After identifying blockages in a coronary artery, a bal-
loon is inserted into the artery and inflated. It pushes the plaque back
against the vessel, thereby allowing more blood to flow. Roughly one
out of sixteen patients will experience an “abrupt vessel closure” during
the procedure, which can lead to death, heart attack or an emergency
bypass operation.”” Assuming that doesn’t happen, there is still a good
chance that the procedure will fail. Within four months after the proce-
dure, 40% of the arteries that were “squished” open will close up again,
effectively nullifying the procedure.”® Nonetheless, barring these unfa-
vorable outcomes, angioplasty does a good job of providing temporary
relief of chest pain. Of course, angioplasty does little to treat the small
blockages that are most likely to lead to heart attacks.

So, upon closer examination, our seemingly beneficent mechanical
advances in the field of heart disease are severely disappointing. Bypass
surgery and angioplasty do not address the cause of heart disease, prevent
heart attacks or extend the lives of any but the sickest heart disease pa-
tients.

What'’s going on here? Despite the positive public relations surround-
ing the past fifty years of heart disease research, we must ask ourselves:
are we winning this war? Maybe we should ask ourselves what we might
do differently. For example, whatever happened to the dietary lessons
learned fifty years ago? Whatever happened to the dietary treatments
discovered by Dr. Lester Morrison, as discussed earlier?

Those discoveries largely faded away. 1 only learned about this
1940s and 1950s research in recent years. I am bewildered because
the professionals I heard during my graduate student days in the late
1950s and early 1960s vigorously denied that any such work was be-
ing done or even being contemplated. In the meanwhile, America’s
eating habits have only gotten worse. According to the U.S. Depart-
ment of Agriculture, we consume significantly more meat and added
fat than we did thirty years ago.”® Clearly we are not moving in the
right direction.
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As this information has resurfaced in the past two decades, the fight
against the status quo has been heating up again. A few rare doctors are
proving that there is a better way to defeat heart disease. They are dem-
onstrating revolutionary success, using the most simple of all treatments:
food.

DR. CALDWELL B. ESSELSTYN, JR.

If you were to guess the location of the best cardiac care center in the
country, maybe the world, what city would you name? New York? Los
Angeles? Chicago? A city in Florida, perhaps, near elderly people? As
it turns out, the best medical center for cardiac care is located in Cleve-
land, Ohio, according to US News and World Report. Patients fly in to the
Cleveland Clinic from all over the world for the most advanced heart
treatment available, administered by prestigious doctors.

One of the doctors at the Clinic, Dr. Caldwell B. Esselstyn, Jr. has
quite a resume. As a student at Yale University, Dr. Esselstyn rowed in
the 1956 Olympics, winning a gold medal. After being trained at the
Cleveland Clinic, he went on to earn the Bronze Star as an army surgeon
in the Vietnam War. He then became a highly successful doctor at one
of the top medical institutions in the world, the Cleveland Clinic, where
he was president of the staff, member of the Board of Governors, chair-
man of the Breast Cancer Task Force and head of the Section of Thyroid
and Parathyroid Surgery. Having published over 100 scientific papers,
Dr. Esselstyn was named one of the best doctors in America in 1994—
1995.* From knowing this man personally, I get the feeling that he has
excelled at virtually everything he has done in his life. He reached the
pinnacle of success in his professional and personal life, and did it with
grace and humility.

The quality I find most appealing about Dr. Esselstyn, however, is not
his resume or awards; it is his principled search for the truth. Dr. Essel-
styn has had the courage to take on the establishment. For the Second
National Conference on Lipids in the Elimination and Prevention of
Coronary Artery Disease (which he organized and in which he kindly
asked me to participate) Dr. Esselstyn wrote:

Eleven years into my career as a surgeon, I became disillusioned
with the treatment paradigm of U.S. medicine in cancer and heart
disease. Little had changed in 100 years in the management of
cancer, and in neither heart disease nor cancer was there a serious
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effort at prevention. I found the epidemiology of these diseases
provocative, however: Three-quarters of the humans on this plan-
et had no heart disease, a fact strongly associated with diet.*'

Dr. Esselstyn started to reexamine the standard medical practice.
“Aware that medical, angiographic and surgical interventions were
treating only the symptoms of heart disease and believing that a funda-
mentally different approach to treatment was necessary,” Dr. Esselstyn
decided to test the effects of a whole foods, plant-based diet on people
with established coronary disease.*? By using a minimal amount of cho-
lesterol-lowering medication and a very low-fat, plant-based diet, he
has gotten the most spectacular results ever recorded in the treatment
of heart disease.*»*

In 1985, Dr. Esselstyn began his study with the primary goal of re-
ducing his patients’ blood cholesterol to below 150 mg/dL. He asked
each patient to record everything he or she ate in a food diary. Every
two weeks, for the next five years, Dr. Esselstyn met with his patients
to discuss the process, administer blood tests and record blood pres-
sure and weight. He followed up this daytime meeting with an evening
telephone call to report the results of the blood tests and further discuss
how the diet was working. In addition, all of his patients met together
a few times a year to talk about the program, socialize and exchange
helpful information. In other words, Dr. Esselstyn was diligent, in-
volved, supportive and compassionately stern on a personal level with
his patients.

The diet they, including Dr. Esselstyn and his wife Ann, followed was
free of all added fat and almost all animal products. Dr. Esselstyn and
his colleagues report, “[Participants] were to avoid oils, meat, fish, fowl
and dairy products, except for skim milk and nonfat yogurt.”* About
five years into the program, Dr. Esselstyn recommended to his patients
that they stop consuming any skim milk and yogurt, as well.

Five of his patients dropped out of the study within the first two
years; that left eighteen. These eighteen patients originally had come
to Dr. Esselstyn with severe disease. Within the eight years leading up to
the study, these eighteen people had suffered through forty-nine coronary
events, including angina, bypass surgery, heart attacks, strokes and an-
gioplasty. These were not healthy hearts. One might imagine that they
were motivated to join the study by the panic created when premature
death is near.*>*
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These eighteen patients achieved remarkable success. At the start of
the study, the patients’ average cholesterol level was 246 mg/dL. During
the course of the study, the average cholesterol was 132 mg/dL, well below
the 150 mg/dL target!* Their levels of “bad” LDL cholesterol dropped
just as dramatically.*? In the end, though, the most impressive result
was not the blood cholesterol levels, but how many coronary events oc-
curred since the start of the study.

In the following eleven years, there was exactly ONE coronary event
among the eighteen patients who followed the diet. That one event was
from a patient who strayed from the diet for two years. After straying,
the patient consequently experienced clinical chest pain (angina) and
then resumed a healthy plant-based diet. The patient eliminated his an-
gina, and has not experienced any further events.®

Not only has the disease in these patients been stopped, it has even
been reversed. Seventy percent of his patients have seen an opening of their
clogged arteries.”> Eleven of his patients had agreed to angiography, a
procedure in which specific arteries in the heart can be “x-rayed.” Of
these eleven, the blockages in the arteries were, on average, reduced in
size by 7% over the first five years of his study. This may sound like a
small change but it should be noted that the volume of blood delivered
is at least 30% greater when the diameter is increased by 7%.* More
importantly, this is the difference between the presence of pain (from
angina) and absence of pain, indeed between life and death. Authors of
the five-year report note, “This is the longest study of minimal fat nutri-
tion used in combination with cholesterol-lowering drugs conducted to
date, and our finding of a mean decrease of arterial stenosis [blockage]
of 7.0% is greater than any reports in previous research,”*

One physician took special note of Dr. Esselstyn’s study. He was only
forty-four years of age and seemingly healthy when he found himself
with a heart problem, culminating in a heart attack. Because of the na-
ture of his heart disease, there was nothing that conventional medicine
could safely offer him. He visited Dr. Esselstyn, decided to commit to
the dietary program, and after thirty-two months, without any choles-
terol-lowering medication, he reversed his heart disease and lowered his
blood cholesterol to 89 mg/dL. What follows is the dramatic image of this
patient’s diseased artery before and after Dr. Esselstyn’s dietary advice
(Chart 5.4).% The light part of the picture is blood flowing through an
artery. The picture on the left (A) has a section marked by a parenthesis
where severe coronary disease reduced the amount of blood flow. After
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CHART 5.4: CORONARY ARTERY BEFORE AND AFTER
CONSUMING PLANT-BASED DIET

adopting a whole foods, plant-based diet, that same artery opened up,
reversing the ravages of heart disease and allowing a much more normal
blood flow, as shown in the picture on the right (B).

Is it possible that Dr. Esselstyn just got a lucky group of patients? The
answer is no. Patients this sick with heart disease don’t spontaneously
heal themselves. Another way to check the likelihood of this degree of
success is to look at the five patients that dropped out of the dietary pro-
gram and resumed their standard care. As of 1995, these five people had
fallen prey to ten new coronary events.* Meanwhile, as of 2003, seventeen
years into the study, all but one patient following the diet are still alive,
headed into their seventies and eighties.*
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Can any sane person dispute these findings? It seems impossible. If
you remember nothing else about this chapter, remember the forty-nine
to zero score; forty-nine coronary events prior to a whole foods, plant-
based diet, and zero events for those patients who adhered to a whole
foods, plant-based diet. Dr. Esselstyn has done what “Big Science” has
been trying to do, without success, for over fifty-five years: he defeated
heart disease.

DR. DEAN ORNISH

In the past fifteen years another giant in this field, Dr. Dean Ornish, has
been instrumental in bringing diet to the forefront of medical thought.
A graduate of Harvard Medical School, he has been featured prominent-
ly in popular media, succeeded in having his heart disease treatment
plan covered by a number of insurance carriers and written several best-
selling books. If you have heard of the diet/heart disease connection,
chances are that it may well be because of Dr. Ornish’s work.

His best-known research is the Lifestyle Heart Trial, in which he
treated twenty-eight heart disease patients with lifestyle changes
alone.* He put these patients on an experimental treatment plan and
twenty additional patients on the standard treatment plan. He followed
both groups carefully and measured several health indicators, including
artery blockages, cholesterol levels and weight.

Dr. Ornish’s treatment plan was very different from the standards of
high-tech modern medicine. He put the twenty-eight patients in a hotel
for the first week of treatment and told them what they had to do to take
control of their health. He asked them to eat a low-fat, plant-based diet
for at least a year. Only about 10% of their calories were to come {rom
fat. They could eat as much food as they wanted, as long as it was on
the acceptable food list, which included fruits, vegetables and grains. As
researchers noted, “No animal products were allowed except egg white
and one cup per day of non-fat milk or yogurt.”* In addition to diet, the
group was to practice various forms of stress management, including
meditation, breathing exercises and relaxation exercises for at least one
hour per day. The patients were also asked to exercise three hours per
week at levels customized to the severity of their disease. To help the pa-
tients make these lifestyle changes, the group met twice a week for four
hours at a time for mutual support. Dr. Ornish and his research group
did not use any drugs, surgery or technology to treat these patients.*

The experimental patients adhered to pretty much everything that
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the researchers asked of them and were rewarded with improved health
and vitality. On average, their total cholesterol dropped from 227 mg/dL
to 172 mg/dL, and their “bad” LDL cholesterol dropped from 152 mg/
dL to 95 mg/dL. And after one year, the frequency, duration and sever-
ity of their chest pains plummeted. Further, it was clear that the closer
the patients adhered to the lifestyle recommendations, the more their
hearts healed. The patients who had the best adherence over the course
of the year saw the blockages in their arteries diminish by over 4%. Four
percent may seem like a small number, but remember that heart disease
builds up over a lifetime, so a 4% change in only a year is a fantastic
result. In all, 82% of the patients in the experimental group had regression
in their heart disease over the course of a year.

The control group did not fare so well, despite the fact that they re-
ceived the usual care. Their chest pain became worse in terms of frequen-
cy, duration and severity. For example, although the experimental group
experienced a 91% reduction in the frequency of chest pain, the control
group experienced a 165% rise in the frequency of chest pain. Their cho-
lesterol levels were significantly worse than those of the experimental pa-
tients, and the blockages in their arteries also became worse. The patients
in the group who were the least attentive to diet and lifestyle changes had
blockages that increased in size by 8% over the course of the year.*

Between Dr. Ornish, Dr. Esselstyn and others before them, like Dr.
Morrison, I believe that we have found the strategic link in our heart
disease battle plan. Their dietary treatments not only relieve the symp-
toms of chest pain, but they also treat the cause of heart disease and
can eliminate future coronary events. There are no surgical or chemical
heart disease treatments, at the Cleveland Clinic or anywhere else, that
can compare to these impressive results.

THE FUTURE

The future is filled with hope. We now know enough to nearly eliminate
heart disease. We know not only how to prevent the disease, but how to
successfully treat it. We do not need to crack open our breast plates to
reroute our arteries, and we do not need a lifetime of powerful drugs in
our blood. By eating the right food, we can keep our hearts healthy.
The next step is to implement this dietary approach on a large scale,
which is exactly what Dr. Dean Ornish is currently working on. His
research group has begun the Multicenter Lifestyle Demonstration
Project, which represents the future of heart disease health care. Teams
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of health professionals at eight diverse sites have been trained to treat
heart disease patients with Dr. Ornish’s lifestyle intervention program.
Patients eligible to participate are those who have documented heart
disease severe enough to warrant surgery. Instead of surgery, they may
enroll in a one-year lifestyle program. This program was started in 1993,
and by 1998 there were forty insurance programs that covered the costs
for selected patients.*

As of 1998, almost 200 people had taken part in the Lifestyle Project,
and the results are phenomenal. After one year of treatment, 65% of
patients had eliminated their chest pain. The effect was long lasting, as
well. After three years, over 60% of the patients continued reporting no
chest pain.*

The health benefits are equaled by the economic benefits. Over one
million heart disease surgeries are undertaken every year.*? In 2002,
physician services and hospital care for heart disease patients cost $78.1
billion (that does not include drug costs, home health care or nursing
home care).? The angioplasty procedure alone costs $31,000, and by-
pass surgery costs $46,000.*? In marked contrast, the year-long lifestyle
intervention program only costs $7,000. By comparing the patients who
underwent the lifestyle program with those patients who underwent
the traditional route of surgery, Dr. Ornish and his colleagues demon-
strated that the lifestyle intervention program cut costs by an average of
$30,000 per patient.*

Much work remains to be done. The health care establishment is
structured to profit from chemical and surgical intervention. Diet still
takes the back seat to drugs and surgery. One criticism that is constantly
leveled at the dietary argument is that patients will not make such funda-
mental changes. One doctor charges that Dr. Esselstyn’s patients change
their eating habits simply because of Esselstyn’s “zealous belief.”*” This
criticism is not only wrong and insulting to patients; it is also self-fulfill-
ing. If doctors do not believe that patients will change their diets, they
will neglect to talk about diet, or will do it in an off-handed, disparaging
way. There is no greater disrespect a doctor can show patients than that
of withholding potentially lifesaving information based on the assump-
tion that patients do not want to change their lifestyle.

Well-meaning institutions are not exempt from such closed-mind-
edness. The American Heart Association recommends a diet for heart
disease that favors moderation, rather than scientific truth. The National
Cholesterol Education Program does the same thing. These organizations
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pitch moderate diets with trivial changes as being healthy lifestyle “goals.”
If you are at high risk for heart disease, or if you already have the disease,
they recommend that you adopt a diet containing 30% of total calories
as fat (7% of total calories as saturated fat) and less than 200 mg/day of
dietary cholesterol.*® % According to them, we should also keep our total
blood cholesterol level under the “desirable” level of 200 mg/dL.*

These venerable organizations are not giving the American public the
most up-to-date scientific information. While we are told that a total
blood cholesterol level of 200 mg/dL is “desirable,” we know that 35%
of heart attacks strike Americans who have cholesterol levels between 150
and 200 mg/dL*® (a truly safe cholesterol level is under 150 mg/dL). We
also know that the most aggressive reversal of heart disease ever dem-
onstrated occurred when fat was about 10% of total calorie intake. Stud-
ies have clearly demonstrated that many patients who follow the more
moderate government recommended diets see a progression of heart
disease.’’ The innocent victims are health-conscious Americans who
follow these recommendations, keeping their total cholesterol around
180 or 190 mg/dL, only to be rewarded with a heart attack leading to a
premature death.

To top it off, the National Cholesterol Education Program danger-
ously writes, “Lifestyle changes are the most cost-effective means to re-
duce risk for CHD|[coronary heart disease]. Even so, to achieve maximal
benefit, many persons will require LDL [cholesterol]-lowering drugs.”*
No wonder America’s health is failing. The dietary recommendations
for the most diseased hearts among us, given by supposedly reputable
institutions, are severely watered down and followed by the caveat that
we’ll probably need a lifetime of drugs anyway.

Our leading organizations fear that if they advocate more than mod-
est changes, no one will listen to them. But the establishment-recom-
mended diets are not nearly as healthy as the diets espoused by Drs.
Esselstyn and Ornish. The fact is that a blood cholesterol level of 200
mg/dL is not safe, a 30% fat diet is not “low-fat,” and eating foods con-
taining any cholesterol above 0 mg is unhealthy. Our health institutions
are intentionally misleading the public about heart disease, all in the
name of “moderation.”

Whether scientists, doctors and policy makers think the public will
change or not, the layperson must be aware that a whole foods, plant-
based diet is far and away the healthiest diet. In the seminal paper re-
garding the landmark Lifestyle Heart Trial, the authors, Dr. Ornish and
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his scientific colleagues, write, “The point of our study was to determine
what is true, not what is practicable [my emphasis].”*

We now know what is true: a whole foods, plant-based diet can pre-
vent and treat heart disease, saving hundreds of thousands of Americans
every year.

Dr. William Castelli, the long-time director of the Framingham Heart
Study, a cornerstone of heart disease research, espouses a whole foods,
plant-based diet.

Dr. Esselstyn, who has demonstrated the most significant reversal of
heart disease in all of medical history, espouses a whole foods, plant-
based diet.

Dr. Ornish, who has pioneered reversal of heart disease without
drugs or surgery and proved widespread economic benefit for patients
and insurance providers, espouses a whole foods, plant-based diet.

Now is a time of great hope and challenge, a time when people can
control their health. One of the best and most caring doctors I have ever
met puts it best:

The collective conscience and will of our profession
is being tested as never before. Now is the time
for us to have the courage for legendary work.

— Dr. Caldwell B. Esselstyn, Jr.8



Obesity

PERHAPS YOU'VE HEARD THE NEWS.

Perhaps you've caught a glimpse of the staggering statistics on obe-
sity among Americans.

Perhaps you’ve simply noticed that, compared to a few years ago,
more people at the grocery store are overweight.

Perhaps you've been in classrooms, on playgrounds or at day care
centers and noticed how many kids are already crippled with a weight
problem and can’t run twenty feet without getting winded.

Our struggle with weight is hard to miss these days. Open a newspa-
per or a magazine, or turn on the radio or TV—you know that America
has a weight problem. In fact, two out of three adult Americans are
overweight, and one-third of the adult population is obese. Not only
are these numbers high, but the rate at which they have been rising is
ominous (Chart 1.2, page 13).!

But what do the terms “overweight” and “obese” mean? The standard
expression of body size is the body mass index (BMI). It represents body
weight (in kilograms, kg) relative to body height (in meters squared,
m?). By most official standards, being overweight is having a BMI above
twenty-five, and being obese is having a BMI over thirty. The same scale
is used for both men and women. You can determine your own BMI
using Chart 6.1, which lists the necessary information in pounds and
inches for your convenience.
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CHART 6.1: BODY MASS INDEX TABLE

Normal Overweight Obese

(kZ"/"r'n] 19 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 35 | 40
H(‘“i’r‘]?)h' Weight (Ib.

58 91| 96| 100|105 | 110 | 115 | 119 | 124 | 129 | 134 | 138 | 143 | 167 | 191
59 94| 99| 104|109 | 114|119 | 124 | 128 | 133 | 138 | 143 | 148 | 173 | 198
60 97| 102 | 107 | 112 | 118 | 123 | 128 | 133 | 138 | 143 | 148 | 153 | 179 | 204

61 100|106 111 | 116|122 | 127 | 132 | 137 | 143 | 148 | 153 | 158 | 185 | 211

62 | 104|109 | 115|120 | 126 | 131 | 136 | 142 | 147 | 153 | 158 | 164 | 191 | 218
63 | 107|113 | 18| 124 | 130 [ 135 | 141 | 146 | 152 | 158 | 163 | 169 | 197 | 225

64 110 | 116 | 122 | 128 | 134 | 140 | 145 | 151 | 157 | 163 | 169 | 174 | 204 | 232

65 114 | 120 | 126 | 132 | 138 | 144 | 150 | 156 | 162 | 168 | 174 | 180 | 210 | 240
66 118 | 124 | 130 | 136 | 142 | 148 | 155 | 161 | 167 | 173 | 179 | 186 | 216 | 247
67 121 | 127 | 134 | 140 | 146 | 153 | 159 | 166 | 172 | 178 | 185 | 1971 | 223 | 255
68 125 | 131 | 138 | 144 | 151 | 158 | 164 | 171 | 177 | 184 | 190 | 197 | 230 | 262
69 128 | 135 | 142 | 149 | 155 | 162 | 169 | 176 | 182 | 189 | 196 | 203 | 236 | 270
70 132 | 139 | 146 | 153 | 160 | 167 | 174 | 181 | 188 | 195 | 202 | 209 | 243 | 278
71 136 | 143 | 150 | 157 | 165 | 172 | 179 | 186 | 193 | 200 | 208 | 215 | 250 | 286
72 140 | 147 | 154 | 162 | 169 | 177 | 184 | 191 | 199 | 206 | 213 | 221 | 258 | 294
73 144 | 151 | 159 | 166 | 174 | 182 | 189 | 197 | 204 | 212 | 219 | 227 | 265 | 302

74 148 | 155 | 163 | 171 [ 179 | 186 | 194 | 202 | 210 | 218 | 225 | 233 | 272 | 31

75 152 | 160 | 168 | 176 | 184 | 192 | 200 | 208 | 216 | 224 | 232 | 240 | 279 | 319

76 156 | 164 | 172 | 180 | 189 | 197 | 205 | 213 | 221 | 230 | 238 | 246 | 287 | 328

THE CHILDREN

Perhaps the most depressing element of our supersize mess is the grow-
ing number of overweight and obese children. About 15% of America’s
youth (ages six to nineteen) are overweight. Another 15% are at risk of
becoming overweight.?

Overweight children face a wide range of psychological and social
challenges. As you know, children have a knack for being open and
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blunt; sometimes the playground can be a merciless place. Overweight
children find it more difficult to make friends and are often thought of
as lazy and sloppy. They are more likely to have behavioral and learning
difficulties, and the low self-esteem likely to be formed during adoles-
cence can last forever.’

Young people who are overweight also are highly likely to face a host
of medical problems. They often have elevated cholesterol levels, which
can be a predictor for any number of deadly diseases. They are more
likely to have problems with glucose intolerance, and, consequently,
diabetes. Type 2 diabetes, formerly seen only in adults, is skyrocketing
among adolescents. (See chapters seven and nine for a more thorough
discussion of childhood diabetes.) Elevated blood pressure is nine times
more likely to occur among obese kids. Sleep apnea, which can cause
neuro-cognitive problems, is found in one in ten obese children. A wide
variety of bone problems is more common in obese kids. Most impor-
tantly, an obese young person is much more likely to be an obese adult,’
greatly increasing the likelihood of lifelong health problems.

CONSEQUENCES FOR THE ADULT

If you‘are obese, you may not be able to do many things that could make
your life more enjoyable. You may find that you cannot play vigorously
with your grandchildren (or your children), walk long distances, par-
ticipate in sports, find a comfortable seat in a movie theatre or airplane
or have an active sex life. In fact, even sitting still in a chair may be im-
possible without experiencing back or joint pain. For many, standing is
hard on the knees. Carrying around too much weight can dramatically
affect physical mobility, work, mental health, self-perception and social
life. So you see, this isn’t about death; it really is about missing many of
the more enjoyable things in life.*

Clearly no one desires to be overweight. So why is it that two out of
three adult Americans are overweight? Why is one-third of the popula-
tion obese?

The problem is not a lack of money. In 1999, medical care costs relat-
ing to obesity alone were estimated to be $70 billion.” In 2002, a mere
three years later, the American Obesity Association listed these costs at
$100 billion.® This is not all. Add another $30-40 billion out-of-pocket
money that we spend trying to keep off the weight in the first place.’
Going on special weight-loss diet plans and popping pills to cut our ap-
petites or rearrange our metabolism have become a national pastime.
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This is an economic black hole that sucks our money away without
offering anything in return. Imagine paying $40 to a service man to
fix your leaky kitchen sink, and then two weeks later, the sink pipes
explode and flood the kitchen and it costs $500 to repair. I bet you
wouldn’t ask that guy to fix your sink again! So then why do we end-
lessly try those weight-loss plans, books, drinks, energy bars and as-
sorted gimmicks when they don’t deliver as promised?

I applaud people for trying to achieve a healthy weight. I don’t ques-
tion the worthiness or dignity of overweight people any more than I
question cancer victims. My criticism is of a societal system that allows
and even encourages this problem. I believe, for example, that we are
drowning in an ocean of very bad information, too much of it intended
to put money into someone else’s pockets. What we really need, then, is
a new solution comprised of good information for individual people to
use at a price that they can afford.

THE SOLUTION

The solution to losing weight is a whole foods, plant-based diet, cou-
pled with a reasonable amount of exercise. It is a long-term lifestyle
change, rather than a quick-fix fad, and it can provide sustained weight
loss while minimizing risk of chronic disease.

Have you ever known anyone who regularly consumes fresh fruits,
vegetables and whole grain foods—and rarely, if ever, consumes meats
or junk foods like chips, French fries and candy bars? What is his or her
weight like? If you know many people like this, you have probably no-
ticed that they tend to have a healthy weight. Now think of traditional
cultures around the world. Think of traditional Asian cultures (Chinese,
Japanese, Indian), where a couple of billion people have been eating a
mostly plant-based diet for thousands of years. It’'s hard to imagine these
people—at least until recently—as anything other than slender.

Now imagine a guy buying two hot dogs and ordering his second beer
at a baseball game, or a woman ordering a cheeseburger and fries at your
local fast food joint. The people in these images look different, don't they?
Unfortunately, the guy munching his hot dogs and sipping his beer is rap-
idly becoming the “all-American” image. I have had visitors from other
countries tell me that one of the first things they notice when they arrive
in our good land is the exceptional number of fat people.

Solving this problem does not require magic tricks or complex
equations involving blood types or carbohydrate counting or soul
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searching. Simply trust your observations on who is slim, vigorous
and healthy, and who is not. Or trust the findings of some impres-
sive research studies, large and small, showing time and time again
that vegetarians and vegans are slimmer than their meat-eating
counterparts. People in these studies who are vegetarian or vegan
are anywhere from five to thirty pounds slimmer than their fellow citi-
zens.”

In a separate intervention study, overweight subjects were told to
eat as much as they wanted of foods that were mostly low-fat, whole-
food and plant-based. In three weeks these people lost an average of
seventeen pounds.!* At the Pritikin Center, 4,500 patients who had
gone through their three-week program got similar results. By feeding a
mostly plant-based diet and promoting exercise, the Center found that
its clients lost 5.5% of their body weight over three weeks."

Published results for still more intervention studies using a low-fat,
whole foods, mostly plant-based diet:

* About two to five pounds lost after twelve days'
e About ten pounds lost in three weeks'" !

* Sixteen pounds lost over twelve weeks'?

» Twenty-four pounds lost after one year®

All of these results show that consuming a whole foods, plant-based
diet will help you to lose weight and, furthermore, it can happen quick-
ly. The only question is how much weight you can lose. In most of these
studies, the people who shed the most pounds were those who started
with the most excess weight.?! After the initial weight loss, the weight
can be kept off for the long term by staying on the diet. Most impor-
tantly, losing weight this way is consistent with long-term health.

Some people, of course, can be on a plant-based diet and still not lose
weight. There are a few very good reasons for this. First and foremost,
losing body weight on a plant-based diet is much less likely to occur if
the diet includes too many refined carbohydrates. Sweets, pastries and
pastas won't do it. These foods are high in readily digested sugars and
starches and, for the pastries, oftentimes very high in fat as well. As
mentioned in chapter four, these highly processed, unnatural foods are
not part of a plant-based diet that works to reduce body weight and pro-
mote health. This is one of the main reasons that I usually refer to the
optimal diet as a whole foods, plant-based diet.

Notice that a strict vegetarian diet is not necessarily the same thing
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as a whole foods, plant-based diet. Some people become vegetarian only
to replace meat with dairy foods, added oils and refined carbohydrates,
including pasta made with refined grains, sweets and pastries. I refer to
these people as “junk-food vegetarians” because they are not consum-
ing a nutritious diet.

The second reason weight loss may be elusive is if a person never en-
gages in any physical activity. A reasonable amount of physical activity,
sustained on a regular basis, can pay important dividends.

Thirdly, certain people have a family predisposition for overweight
bodies that may make their challenge more difficult. If you are one of
these people, I can only say that you probably need to be especially rig-
orous in your diet and exercise. In rural China, we noticed that obese
people simply did not exist, even though Chinese immigrants in West-
ern countries do succumb to obesity. Now, as the dietary and lifestyle
practices of people in China are becoming more like ours, so too have
their bodies become more like ours. For some of these people with ge-
netic predispositions, it doesn’t take much bad food before their change
in diet starts to cause problems.

Keeping body weight off is a long-term lifestyle choice. Gimmicks
that produce impressively large, quick weight losses don’t work in the
long term. Short-term gains should not come along with long-term pain,
like kidney problems, heart disease, cancer, bone and joint ailments
and other problems that may be brought on with popular diet fads. If
the weight was gained slowly, over a period of months and years, why
would you expect to take it off healthily in a matter of weeks? Treating
weight loss as a race doesn’t work; it only makes the dieter more eager
to quit the diet and go back to the eating habits that put them in need
of losing weight in the first place. One very large study of 21,105 veg-
etarians and vegans" found that body mass index was “...lower among
those who had adhered to their diet for five or more years” compared to
people who had been on the diet for less than five years.

WHY THIS WILL WORK FOR YOU

So there is a solution to the weight-gain problem. But how can you ap-
ply it to your own life?

First of all, throw away ideas about counting calories. Generally speak-
ing, you can eat as much as you want and still lose weight—as long you
eat the right type of food. (See chapter twelve for details.) Secondly, stop
expecting sacrifice, deprivation or blandness; there’s no need. Feeling
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hungry is a sign that something is wrong, and prolonged hunger causes
your body to slow the overall rate of metabolism in defense. Moreover,
there are mechanisms in our bodies that naturally allow the right kind
of plant-based foods to nourish us, without our having to think about
every morsel of food we put in our mouths. It is a worry-free way to eat.
Give your body the right food and it will do the right thing.

In some studies, those who follow a whole foods, low-fat, plant-based
diet consume fewer calories. It's not because they’re starving themselves.
In fact, they will likely spend more time eating and eat a larger volume
of food than their meat-eating counterparts.** That’s because fruits, veg-
etables and grains—as whole foods—are much less energy-dense than
animal foods and added fats. There are fewer calories in each spoonful
or cupful of these foods. Remember that fat has nine calories per gram
while carbohydrates and protein have only four calories per gram. In
addition, whole fruits, vegetables and grains have a lot of fiber, which
makes you feel full** # and yet contributes almost no calories to your
meal. So by eating a healthy meal, you may reduce the calories that you
consume, digest and absorb, even if you eat significantly more food.

This idea on its own, however, is not yet a sufficient explanation
for the benefits of a whole foods, plant-based diet. The same criticisms
I made against the Atkins diet and the other popular “low-carb” di-
ets (chapter four) can also be applied to short-term studies in which
subjects consume fewer calories while eating a plant-based diet. Over
the long term, these subjects will find it very difficult to continue con-
suming an abnormally low level of calories; weight loss due to calorie
restriction rarely leads to long-term weight loss. This is why other stud-
ies play such a crucial part in explaining the health benefits of a whole
foods, plant-based diet, studies that show that the weight-loss effect is
due to more than simple calorie restriction.

These studies document the fact that vegetarians consume the same
amount or even significantly more calories than their meat-eating counter-
parts, and yet are still slimmer.'-2*%> The China Study demonstrated that
rural Chinese consuming a plant-based diet actually consume signifi-
cantly more calories per pound of body weight than Americans. Most
people would automatically assume that these rural Chinese would
therefore be heavier than their meat-eating counterparts. But here’s
the kicker: the rural Chinese are still slimmer while consuming a greater
volume of food and more calories. Much of this effect is undoubtedly due
to greater physical activity...but this comparison is between average
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Americans and the least active Chinese, those who do office work. Fur-
thermore, studies done in Israel** and the United Kingdom,!! neither of
which represent primarily agrarian cultures, also show that vegetarians
may consume the same or significantly more calories and still weigh
less.

What'’s the secret? One factor that I've mentioned previously is the
process of thermogenesis, which refers to our production of body heat
during metabolism. Vegetarians have been observed to have a slightly
higher rate of metabolism during rest,”® meaning they burn up slightly
more of their ingested calories as body heat rather than depositing them
as body fat.”” A relatively small increase in metabolic rate translates to a
large number of calories burned over the course of twenty-four hours.
Most of the scientific basis for the importance of this phenomenon was
presented in chapter four.

EXERCISE

The slimming effect of physical activity is obvious. Scientific evidence
concurs. A recent review of all the credible studies compared the rela-
tionship between body weight and exercise?® and showed that people
who were more physically active had less body weight. Another set of
studies showed that exercising on a regular basis helped to keep off
weight originally lost through exercise programs. No surprise here,
either. Starting and stopping an exercise program is not a good idea. It
is better to build it into your lifestyle so that you will become and con-
tinue to be more fit over all, not just burn off calories.

How much exercise is needed to keep the pounds off? A rough es-
timate derived from a good review? suggested that exercising a mere
fifteen to forty-five minutes per day, every day, will maintain a body
weight that is eleven to eighteen pounds lighter than it would otherwise
be. Interestingly, we should not forget our “spontaneous” physical activ-
ity, the kind that is associated with chores of daily life. This can account
for 100-800 calories per day (kcal/day).” ** People who are regularly
“up and about” doing physical things are going to be well ahead of those
who get trapped in a sedentary lifestyle.

The advantages of combining diet and exercise to control body
weight were brought home to me by a very simple study involving our
experimental animals. Recall that our experimental animals were fed
diets containing either the traditional 20% casein (cow’s milk protein)
or the much lower 5% casein. The rats consuming the 5% casein diets
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had strikingly less cancer, lower blood cholesterol levels and longer
lives. They also consumed slightly more calories but burned them off
as body heat.

Some of us had noticed over the course of these experiments that the
5% casein animals seemed to be more active than the 20% casein ani-
mals. To test this idea, we housed rats fed either 5% or 20% casein diets
in cages equipped with exercise wheels outfitted with meters to record
the number of turns of the wheel. Within the very first day, the 5% casein-
fed animals voluntarily “exercised” in the wheel about twice as much as the
20% casein-fed animals.** Exercise remained considerably higher for the
5% casein animals throughout the two weeks of the study.

Now we can combine some really interesting observations on body
weight. A plant-based diet operates on calorie balance to keep body
weight under control in two ways. First, it discharges calories as body
heat instead of storing them as body fat, and it doesn’t take many calo-
ries to make a big difference over the course of a year. Second, a plant-
based diet encourages more physical activity. And, as body weight goes
down, it becomes easier to be physically active. Diet and exercise work
together to decrease body weight and improve overall health.

GOING IN THE RIGHT DIRECTION

Obesity is the most ominous harbinger of poor health that Western na-
tions currently face. Tens of millions of people will fall prey to disability,
putting our health care systems under greater strain than has previously
been seen.

There are many people and institutions working to reduce this prob-
lem, but their point of attack is often illogical and misinformed. First,
there are the many quick-fix promises and gimmicks. Obesity is not a
condition that can be fixed in a few weeks or even a few months, and
you should beware of diets, potions and pills that create rapid weight
loss with no promise of good health in the future. The diet that helps to
reduce weight in the short run needs to be the same diet that creates and
maintains health in the long run.

Second, the tendency to focus on obesity as an independent, isolated
disease®*** is misplaced. Considering obesity in this manner directs our
attention to a search for specific cures while ignoring control of the other
diseases to which obesity is strongly linked. That is, we sacrifice context.

Also, 1 would urge that we ignore the suggestion that knowing its
genetic basis might control obesity. A few years ago,***® there was great
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publicity given to the discovery of “the obesity gene.” Then there was
the discovery of a second gene related to obesity, and a third gene, and
a fourth and on and on. The purpose behind the obesity gene search is
to allow researchers to develop a drug capable of knocking out or inac-
tivating the underlying cause of obesity. This is extremely shortsighted,
as well as unproductive. Believing that specific identifiable genes are the
basis of obesity (i.e., it’s all in the family) also allows us to fatalistically
blame a cause that we cannot control.
We can control the cause. It is right at the end of our fork.



~ Diabetes

Type 2 pIABETES, the most common form, often accompanies obesity. As
we, as a nation, continue to gain weight, our rate of diabetes spirals out
of control. In the eight years from 1990 to 1998, the incidence of diabe-
tes increased 33%.' Over 8% of American adults are diabetic, and over
150,000 young people have the disease. That translates to 16 million
Americans. The scariest figure? One-third of those people with diabetes
don’t yet know that they have it.?

You know the situation is serious when our children, at the age of
puberty, start falling prey to the form of diabetes usually reserved for
adults over forty. One newspaper recently illustrated the epidemic with
the story of a girl who weighed 350 pounds at the age of fifteen, had the
“adult-onset” form of diabetes and was injecting insulin into her body
three times a day:?

What is diabetes, why should we care about it and how do we stop it
from happening to us?

TWO FACES OF THE SAME DEVIL

Almost all cases of diabetes are either Type 1 or Type 2. Type 1 develops
in children and adolescents, and thus is sometimes referred to as juve-
nile-onset diabetes. This form accounts for 5% to 10% of all diabetes
cases. Type 2, which accounts for 90% to 95% of all cases, used to occur
primarily in adults age forty and up, and thus was called adult-onset
diabetes.? But because up to 45% of new diabetes cases in children are
Type 2 diabetes,* the age-specific names are being dropped, and the two
forms of diabetes are simply referred to as Type 1 and Type 2.*

145
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In both types, the disease begins with dysfunctional glucose metabo-
lism. Normal metabolism goes like this:

* We eat food.

» The food is digested and the carbohydrate part is broken down
into simple sugars, much of which is glucose.

* Glucose (blood sugar) enters the blood, and insulin is produced by
the pancreas to manage its transport and distribution around the
body:.

* Insulin, acting like an usher, opens doors for glucose into different
cells for a variety of purposes. Some of the glucose is converted to
short-term energy for immediate cell use, and some is stored as
long-term energy (fat) for later use.

As a person develops diabetes, this metabolic process collapses. Type
1 diabetics cannot produce adequate insulin because the insulin-pro-
ducing cells of their pancreas have been destroyed. This is the result
of the body attacking itself, making Type 1 diabetes an autoimmune
disease. (Type 1 diabetes and other autoimmune diseases are discussed
in chapter nine.) Type 2 diabetics can produce insulin, but the insulin
doesn’t do its job. This is called insulin resistance, which means that
once the insulin starts “giving orders” to dispatch the blood sugar, the
body doesn'’t pay attention. The insulin is rendered ineffective, and the
blood sugar is not metabolized properly.

Imagine your body as an airport, complete with vast parking areas.
Each unit of your blood sugar is an individual traveler. After you eat,
your blood sugar rises. In our analogy, then, that means lots of travel-
ers would start to arrive at the airport. The people would drive in, park
in a lot and walk to the stop where the shuttle bus is supposed to pick
them up. As your blood sugar continues to rise, all the airport parking
lots would fill to capacity, and all the people would congregate at the
shuttle bus stops. The shuttle buses, of course, represent insulin. In the
diabetic airport, unfortunately, there are all sorts of problems with the
buses. In the Type 1 diabetic airport, the shuttle buses simply don’t ex-
ist. The only shuttle bus manufacturer in the known universe, Pancreas
Company, was shut down. In the Type 2 diabetic airport, there are some
shuttle buses, but they don’t work very well.

In both cases, travelers never get to where they want to go. The
airport system breaks down, and chaos ensues. In real life, this corre-
sponds with a rise in blood sugar to dangerous levels. In fact, diabetes
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is diagnosed by the observation of elevated blood sugar levels, or its
“spillage” into urine.

What are the long-term health risks of glucose metabolism being
disrupted? Here’s a summary, taken from a report from the Centers for
Disease Control*:

Diabetes Complications

Heart Disease
¢ 24 times the risk of death from heart disease.

Stroke
¢ 24 times the risk of stroke.

High Blood Pressure
e Over 70% of people with diabetes have high blood pressure.

Blindness
* Diabetes is the leading cause of blindness in adults.

Kidney Disease
* Diabetes is the leading cause of end-stage kidney disease.
¢ Over 100,000 diabetics underwent dialysis or kidney trans-
plantation in 1999.

Nervous System Disease
* 60% to 70% of diabetics suffer mild to severe nervous system
damage.
Amputation
¢ Over 60% of all lower limb amputations occur with diabet-
ics.
Dental Disease
¢ Increased frequency and severity of gum disease that can lead
to tooth loss.

Pregnancy Complications
Increased Susceptibility to Other llinesses
Death
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Modern drugs and surgery offer no cure for diabetics. At best, current
drugs allow diabetics to maintain a reasonably functional lifestyle, but
these drugs will never treat the cause of the disease. As a consequence,
diabetics face a lifetime of drugs and medications, making diabetes an
enormously costly disease. The economic toll of diabetes in the U.S.:
over $130 billion a year.?

But there is hope. In fact, there is much more than hope. The food
we eat has enormous influence over this disease. The right diet not only
prevents but also treats diabetes. What, then, is the “right” diet? You
can probably guess what I'm going to say, but let the research speak for
itself.

NOW YOU SEE IT, NOW YOU DON'T
Like most chronic diseases, diabetes shows up more often in some parts
of the world than in others. This has been known for a hundred years.
It has also been well documented that those populations with low rates
of diabetes eat different diets than those populations with high rates
of diabetes. But is that just a coincidence, or is there something else at
work?

CHART 7.1: DIETS AND DIABETES RATES, CIRCA 192545
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Almost seventy years ago, H.P. Himsworth compiled all the existing
research in a report comparing diets and diabetes rates in six countries.
What he found was that some cultures were consuming high-fat diets,
while others had diets high in carbohydrates. These fat vs. carbohydrate
consumption patterns were the result of animal vs. plant food consump-
tion. Chart 7.1 documents the diet and disease conditions for these
countries in the early part of the twentieth century?

As carbohydrate intake goes up and fat intake goes down, the num-
ber of deaths from diabetes plummets from 20.4 to 2.9 per 100,000
people. The verdict? A high-carbohydrate, low-fat diet—a plant-based
diet—may help to prevent diabetes.

Thirty years later, the question was reexamined. After examining four
countries from Southeast Asia and South America, researchers again
found that high-carbohydrate diets were linked to low rates of diabetes.
Researchers noted that the country with the highest rate of diabetes,
Uruguay, had a diet that was “typically ‘Western’ in character, being
high in calories, animal protein, [total] fat and animal fat.” Countries
with low rates of diabetes used a diet that was “relatively lower in pro-
tein (particularly animal protein), fat and animal fat. A high proportion
of calories is derived from carbohydrates, particularly from rice.”®

These same researchers enlarged their study to eleven countries
through Central and South America and Asia. The strongest associa-
tion they found with diabetes was excess weight.” Populations eating
the most “Western” type of diet also had the highest cholesterol levels,
which in turn was strongly associated with the rate of diabetes.” Is this
starting to sound familiar?

WITHIN ONE POPULATION

These old, cross-cultural studies can be crude, resulting in conclusions
that are not entirely reliable. Perhaps the difference in diabetes rates in
the above studies were not due to diet, but to genetics. Perhaps other
unmeasured cultural factors, like physical activity, were more relevant.
A better test would be a study of diabetes rates in a single population.
The Seventh-day Adventists population is a good example. They are
an interesting group of people to study because of their dietary habits:
their religion encourages them to stay away from meat, fish, eggs, cof-
fee, alcohol and tobacco. As a result, half of them are vegetarian. But
90% of these vegetarians still consume dairy and/or egg products, thus
deriving a significant amount of their calories from animal sources. It



150 THE CHINA STUDY

should also be noted that the meat-eating Adventists are not the meati-
est of eaters. They consume about three servings of beef a week, and less
than one serving a week of fish and poultry® I know plenty of people
who consume this amount of meat (including fish and poultry) every
two days.

In dietary studies involving the Adventists, scientists compare “mod-
erate” vegetarians to “moderate” meat eaters. This is not a big differ-
ence. Even so, the Adventist vegetarians are much healthier than their meat
eating counterparts.® Those Adventists that “deprived” themselves of meat
also “deprived” themselves of the ravages of diabetes. Compared to the meat
eaters, the vegetarians had about one-half the rate of diabetes.®° They also
had almost half the rate of obesity.®

In another study, scientists measured diets and diabetes in a popula-
tion of Japanese American men in Washington State.!® These men were
the sons of Japanese immigrants to the U.S. Remarkably, they had more
than four times the prevalence of diabetes than the average rate found in
similar-aged men who stayed in Japan. So what happened?

For Japanese Americans, the ones who developed diabetes also ate
the most animal protein, animal fat and dietary cholesterol, each of
which is only found in animal-based foods.!® Total fat intake also was
higher among the diabetics. These same dietary characteristics also re-
sulted in excess weight. These second-generation Japanese Americans
ate a meatier diet with less plant-based food than men born in Japan.
The researchers wrote, “Apparently, the eating habits of Japanese men
living in the United States resemble more the American eating style
than the Japanese.” The consequence: four times as much incidence of
diabetes.'°

Some other studies:

* Researchers found that increased fat intake was associated with an
increased rate of Type 2 diabetes among 1,300 people in the San
Luis valley in Colorado. They said, “The findings support the hy-
pothesis that high-fat, low-carbohydrate diets are associated with
the onset of non-insulin-dependent [Type 2] diabetes mellitus in
humans.”!!

* In the past twenty-five years, the rate at which children in Japan
contract Type 2 diabetes has more than tripled. Researchers note
that consumption of animal protein and animal fat has drastically
increased in the past fifty years. Researchers say that this dietary
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shift, along with low exercise levels, might be to blame for this
explosion of diabetes.!?

* In England and Wales the rate of diabetes markedly dropped from
1940 to 1950, largely during World War II when food consump-
tion patterns changed markedly. During the war and its aftermath,
fiber and grain intake went up and fat intake went down. People
ate “lower” on the food chain because of national necessity. Around
1950, though, people gave up the grain-based diets and returned
to eating more fat, more sugar and less fiber. Sure enough, diabetes
rates started going up."?

* Researchers studied 36,000 women in lowa for six years. All were
free of diabetes at the start of the study, but more than 1,100 cases
of diabetes developed after six years. The women who were least
likely to get diabetes were those that ate the most whole grains and
fiber'*—those whose diets contained the most carbohydrates (the
complex kind found in whole foods).

All of these findings support the idea that both across and within
populations, high-fiber, whole, plant-based foods protect against diabe-
tes, and high-fat, high-protein, animal-based foods promote diabetes.

CURING THE INCURABLE

All of the research cited above was observational and an observed as-
sociation, even if frequently seen, may only be an incidental association
that masks the real cause-effect relationship of environment (including
diet) and disease. There is, however, also research of the “controlled”
or intervention variety. This involves changing the diets of people who
already have either full-blown Type 1 or Type 2 diabetes or mild diabetic
symptoms (impaired glucose tolerance).

James Anderson, M.D., is one of the most prominent scientists study-
ing diet and diabetes today, garnering dramatic results using dietary
means alone. One of his studies examined the effects of a high-fiber,
high-carbohydrate, low-fat diet on twenty-five Type 1 diabetics and
twenty-five Type 2 diabetics in a hospital setting.'> None of his fifty
patients were overweight and all of them were taking insulin shots to
control their blood sugar levels.

His experimental diet consisted mostly of whole plant foods and the
equivalent of only a cold cut or two of meat a day. He put his patients on
the conservative, American-style diet recommended by the American
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Diabetes Association for one week and then switched them over to the
experimental “veggie” diet for three weeks. He measured their blood
sugar levels, cholesterol levels, weight and medication requirements.
The results were impressive.

Type 1 diabetics cannot produce insulin. It is difficult to imagine
any dietary change that might aid their predicament. But after just
three weeks, the Type 1 diabetic patients were able to lower their insulin
medication by an average of 40%! Their blood sugar profiles improved
dramatically. Just as importantly, their cholesterol levels dropped by 30%!"
Remember, one of the dangers of being diabetic is the secondary out-
comes, heart disease and stroke. Lowering risk factors for those second-
ary outcomes by improving the cholesterol profile is almost as impor-
tant as treating high blood sugar.

Type 2 diabetics, unlike Type 1, are more “treatable” because they
haven’t incurred such extensive damage to their pancreas. So when An-
derson’s Type 2 patients ate the high-fiber, low-fat diet, the results were
even more impressive. Of the twenty-five Type 2 patients, twenty-four
were able to discontinue their insulin medication! Let me say that again.
All but one person were able to discontinue their insulin medication in a mat-
ter of weeks!*>

One man had a twenty-one-year history of diabetes and was taking
thirty-five units of insulin a day. After three weeks of intensive dietary
treatment, his insulin dosage dropped to eight units a day. After eight
weeks at home, his need for insulin shots vanished.'> Chart 7.2 shows
a sample of patients and how eating a plant-based diet lowered their
insulin medications. This is a huge effect.

In another study of fourteen lean diabetic patients, Anderson found
that diet alone could lower total cholesterol levels by 32% in just over
two weeks.'® Some of the results are shown in Chart 7.3.

These benefits, representing a decrease in blood cholesterol from 206
mg/dL to 141 mg/dL, are astounding—especially considering the speed
with which they appear. Dr. Anderson also found no evidence that this
cholesterol decrease was temporary as long as people continued on the
diet; it remained low for four years."’

Another group of scientists at the Pritikin Center achieved equally
spectacular results by prescribing a low-fat, plant-based diet and exer-
cise to a group of diabetic patients. Of forty patients on medication at the
start of the program, thirty-four were able to discontinue all medication
after only twenty-six days.'® This research group also demonstrated that
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CHART 7.2: INSULIN DOSAGE RESPONSE TO DIET
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the benefits of a plant-based diet will last for years if the same diet is
continued."

These are examples of some very dramatic research, but they only
scratch the surface of all the supporting research that has been done.
One scientific paper reviewed nine publications citing the use of high-
carbohydrate, high-fiber diets and two more standard-carbohydrate,
high-fiber diets to treat diabetic patients.?® All eleven studies resulted
in improved blood sugar and cholesterol levels. (Dietary fiber supple-
ments, by the way, although beneficial, did not have same consistent
effects as a change to a plant-based, whole foods diet.)*!

THE PERSISTENCE OF HABIT

As you can see by these findings, we can beat diabetes. Two recent
studies considered a combination of diet and exercise effects on this
disease.?? # One study placed 3,234 non-diabetic people at risk for dia-
betes (elevated blood sugar) into three different groups.?* One group,
the control, received standard dietary information and a drug placebo
(no effect), one received the standard dietary information and the drug
metformin, and a third group received “intensive” lifestyle intervention,
which included a moderately low-fat diet and exercise plan to lose at
least 7% of their weight. After almost three years, the lifestyle group had
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CHART 7.3: BLOOD CHOLESTEROL ON HIGH-CARBOHYDRATE,
HIGH-FIBER DIET
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58% fewer cases of diabetes than the control group. The drug group re-
duced the number of cases only by 31%. Compared to the control, both
treatments worked, but clearly a lifestyle change is much more power-
ful and safer than simply taking a drug. Moreover, the lifestyle change
would be effective in solving other health problems, whereas the drug
would not.

The second study also found that the rate of diabetes could be re-
duced by 58% just by modest lifestyle changes, including exercise,
weight loss and a moderately low-fat diet.” Imagine what would hap-
pen if people fully adopted the healthiest diet: a whole foods, plant-
based diet. I strongly suspect that virtually all Type 2 diabetes cases
could be prevented.

Unfortunately, misinformation and ingrained habits are wreaking
havoc on our health. Our habit of eating hot dogs, hamburgers and
French fries is killing us. Even Dr. James Anderson, who achieved pro-
found results with many patients by prescribing a near-vegetarian diet,
is not immune to habitual health advice. He writes, “Ideally, diets pro-
viding 70% of calories as carbohydrate and up to 70 gm fiber daily offer
the greatest health benefits for individuals with diabetes. However, these
diets allow only one to two ounces of meat daily and are impractical for
home use for many individuals.”?* Why does Professor Anderson, a very
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fine researcher, say that such a diet is “impractical” and thereby preju-
dice his listeners before they even consider the evidence?

Yes, changing your lifestyle may seem impractical. It may seem im-
practical to give up meat and high-fat foods, but I wonder how practical
it is to be 350 pounds and have Type 2 diabetes at the age of fifteen, like
the girl mentioned at the start of this chapter. I wonder how practical it
is to have a lifelong condition that can’t be cured by drugs or surgery; a
condition that often leads to heart disease, stroke, blindness or amputa-
tion; a condition that might require you to inject insulin into your body
every day for the rest of your life.

Radically changing our diets may be “impractical,” but it might also
be worth it.



Common Cancers:

Breast, Prostate, Large Bowel
(Colon and Rectal)

MucH oF My cAReeR has been concentrated on the study of cancer. My
laboratory work was focused on several cancers, including those of the
liver, breast and pancreas, and some of the most impressive data from
China were related to cancer. For this lifetime work, the American In-
stitute for Cancer Research kindly presented me with their Research
Achievement award in 1998.

An exceptional number of books have summarized the evidence on
the effects of nutrition on a variety of cancers, each with their own
particularities. But what I've found is that the nutritional effects on the
cancers I've chosen to discuss here are virtually the same for all cancers,
regardless of whether they are initiated by different factors or are lo-
cated in different parts of the body. Using this principle, I can limit my
discussion to three cancers, which will allow me space in the rest of the
book to address diseases other than cancer, demonstrating the breadth
of evidence linking food to many health concerns.

I have chosen to comment on three cancers that affect hundreds of
thousands of Americans and that generally represent other cancers as
well: two reproductive cancers that get plenty of attention, breast and
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prostate, and one digestive cancer, large bowel—the second leading
cause of cancer death, behind lung cancer.

BREAST CANCER

It was spring almost ten years ago. I was in my office at Cornell when I
was told that a woman with a question regarding breast cancer was on
the phone.

“I have a strong history of breast cancer in my family,” the woman,
Betty, said. “My mother and grandmother both died from the disease,
and my forty-five-year-old sister was recently diagnosed with it. Given
this family problem, I can’t help but be afraid for my nine-year-old
daughter. She’s going to start menstruating soon and I worry about her
risks of getting breast cancer.” Her fear was evident in her voice. “I've
seen a lot of research showing that family history is important, and I'm
afraid that it’s inevitable that my daughter will get breast cancer. One of
the options I've been thinking about is a mastectomy for my daughter,
to remove both breasts. Do you have any advice?”

This woman was in an exceptionally difficult position. Does she let
her daughter grow up into a deathtrap, or grow up without breasts? Al-
though extreme, this question represents a variety of similar questions
faced every day by thousands of women around the world.

These questions were especially encouraged by the early reports on
the discovery of the breast cancer gene, BRCA-1. Headline articles in the
New York Times and other newspapers and magazines trumpeted this
discovery as an enormous advance. The hoopla surrounding BRCA-1,
which now also includes BRCA-2, reinforced the idea that breast cancer
was due to genetic misfortune. This caused great fear among people
with a family history of breast cancer. It also generated excitement
among scientists and pharmaceutical companies. The possibility was
high that new technologies would be able to assess overall breast cancer
risk in women by doing genetic testing; they hoped they might be able
to manipulate this new gene in a way that would prevent or treat breast
cancer. Journalists busily started translating selective bits of this infor-
mation for the public, relying heavily on the genetic fatalistic attitude.
No doubt this contributed to the concern of mothers like Betty.

“Well, let me first tell you that I am not a physician,” I said. “I can't
help you with diagnosis or treatment advice. That’s for your physician
to do. I can speak about the current research in a more general way,
however, if that is of any help to you.”



COMMON CANCERS: BREAST, PROSTATE, LARGE BOWEL 159

“Yes,” she said, “that’s what I wanted.”

I told her a little bit about the China Study and about the important
role of nutrition. I told her that just because a person has the gene for a
disease does not mean that they are destined to get the cancer: promi-
nent studies reported that only a tiny minority of cancers can be solely
blamed on genes.

[ was surprised at how little she knew about nutrition. She thought
genetics was the only factor that determined risk. She didn't realize that
food was an important factor in breast cancer as well.

We talked for twenty or thirty minutes, a brief time for such an impor-
tant matter. By the end of the conversation I had the feeling that she was
not satisfied with what I told her. Perhaps it was my conservative, scientif-
ic way of talking, or my reluctance to give her a recommendation. Maybe,
I thought, she had already made up her mind to do the procedure.

She thanked me for my time and I wished her well. I remember
thinking about how often I receive questions from people about specific
health situations, and that this was one of the most unusual.

But Betty wasn't alone. One other woman also talked to me regarding
the possibility of her young daughter undergoing surgery to remove both
breasts. Other women who already had one breast removed wondered
whether to have the second breast removed as a preventative measure.

It's clear that breast cancer is an important concern in our society.
One out of eight American women will be diagnosed with this disease
during their lifetimes—one of the highest rates in the world. Breast
cancer grassroots organizations are widespread, strong, relatively well
funded and exceptionally active compared to other health activist orga-
nizations. This disease, perhaps more than any other, incites panic and
fear in many women.

When I think back to that conversation I had with Betty, I now feel
that I could have made a stronger statement about the role nutrition
plays in breast cancer. I still would not have been able to give her clini-
cal advice, but the information I now know might have been of more
use to her. So what would I tell her now?

RISK FACTORS

There are at least four important breast cancer risk factors that are af-
fected by nutrition, as shown in Chart 8.1. Many of these relationships
were confirmed in the China Study after being well established in other
research.
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CHART 8.1: BREAST CANCER RISK FACTORS
AND NUTRITIONAL INFLUENCE

Risk of breast cancer increases
when a woman has...

A diet high in animal foods
and refined carbohydrates...

...early age of menarche (first men-
struation)

... lowers the age of menarche

...late age of menopause

...raises the age of menopause

... high levels of female hormones in

the blood

...increases female hormone levels

... high blood cholesterol

... increases blood cholesterol levels

With the exception of blood cholesterol, these risk factors are
variations on the same theme: exposure to excess amounts of female
hormones, including estrogen and progesterone, leads to an increased
risk of breast cancer. Women who consume a diet rich in animal-based
foods, with a reduced amount of whole, plant-based foods, reach pu-
berty earlier and menopause later, thus extending their reproductive
lives. They also have higher levels of female hormones throughout their
lifespan, as shown in Chart 8.2.

According to our China Study data, lifetime exposure to estrogen' is
at least 2.5-3.0 times higher among Western women when compared

CHART 8.2: DIETARY INFLUENCE ON FEMALE HORMONE EXPOSURE
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with rural Chinese women. This is a huge difference for such a criti-
cally important hormone.? To use the words of one of the leading breast
cancer research groups in the world,’ “there is overwhelming evidence
that estrogen levels are a critical determinant of breast cancer risk.”* 3
Estrogen directly participates in the cancer process.®” It also tends to
indicate the presence of other female hormones®'? that play a role in
breast cancer risk.*7 Increased levels of estrogen and related hormones
are a result of the consumption of typical Western diets, high in fat and
animal protein and low in dietary fiber.> 1>-'8

The difference in estrogen levels between rural Chinese women and
Western women' is all the more remarkable because a previous report*
found that a mere 17% decrease in estrogen levels could account for a
huge difference in breast cancer rates when comparing different coun-
tries. Imagine, then, what 26-63% lower blood estrogen levels and
eight to nine fewer reproductive years of blood estrogen exposure could
mean, as we found in the China Study.

This idea that breast cancer is centered on estrogen exposure> 22 is
profound because diet plays a major role in establishing estrogen expo-
sure. This suggests that the risk of breast cancer is preventable if we eat
foods that will keep estrogen levels under control. The sad truth is that
most women simply are not aware of this evidence. If this information
were properly reported by responsible and credible public health agen-
cies, I suspect that many more young women might be taking very real,
very effective steps to avoid this awful disease.

THE COMMON ISSUES
Genes

Understandably, women who are most afraid of this disease have a fam-
ily history of breast cancer. Family history implies that genes do play a
role in the development of breast cancer. But I hear too many people say,
in effect, that “it’s all in the family” and deny that they can do anything
to help themselves. This fatalistic attitude removes a sense of personal
responsibility for one’s own health and profoundly limits available op-
tions.

It is true that if you have a family history of breast cancer, you are at
an increased risk of getting the disease.” ** However, one research group
found that less than 3% of all breast cancer cases can be attributed to
family history.?* Even though other groups have estimated that a higher
percentage of cases are due to family history,” the vast majority of breast
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cancer in American women is not due to family history or genes. But
genetic fatalism continues to define the nation’s mindset.

Among the genes that influence breast cancer risk, BRCA-1 and
BRCA-2 have received the most attention since their discovery in
1994.22 These genes, when mutated, confer a higher risk both for
breast and ovarian cancers.’® *! These mutated genes may be passed on
from generation to generation; that is, they are inherited genes.

In the excitement over these discoveries, however, other information
has been ignored. First, only 0.2% of individuals in the general popu-
lation (1 in 500) carry the mutated forms of these genes.”” Because of
the rarity of these genetic aberrations, only a few percent of the breast
cancer cases in the general population can be attributed to mutated
BRCA-1 or BRCA-2 genes.’>  Second, these genes are not the only
genes that participate in the development of this disease’’; many more
will surely be discovered. Third, the mere presence of BRCA-1, BRCA-2
or any other breast cancer gene does not guarantee disease occurrence.
Environmental and dietary factors play a central role in determining
whether these genes are expressed.

A recent paper’! reviewed twenty-two studies that assessed the risk
of breast (and ovarian) cancer among women who carried mutated
BRCA-1 and BRCA-2 genes. Overall, disease risk was 65% for breast
cancer and 39% for ovarian cancer by age seventy for BRCA-1 women,
and 45% and 11%, respectively, for BRCA-2 women. Women with these
genes certainly face high risks for breast cancer. But even among these
high-risk women, there is still good reason to believe that more atten-
tion to diet is likely to pay handsome rewards. About half of the women
who carry these rare, potent genes do not get breast cancer.

In short, although the discovery of BRCA-1 and BRCA-2 added an
important dimension to the breast cancer story, the excessive emphasis
given to these particular genes and genetic causation in general is not
warranted.

[ do not mean to diminish the importance of knowing all there is to
know about these genes for the small minority of women who carry
them. But we need to remind ourselves that these genes need to be
“expressed” in order for them to participate in disease formation, and
nutrition can affect this. We've already seen in chapter three how a diet
high in animal-based protein has the potential to control genetic expres-
sion.
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Screening and Non-Nutritional Prevention

With all of this new information regarding genetic risk and family his-
tory, women are often encouraged to get screened for breast cancer.
Screening is a reasonable step, especially for women who may have
tested positive for the BRCA genes. But it’s important to remember that
doing a mammography or getting a genetic test to see if you harbor
BRCA genes does not constitute prevention of breast cancer.

Screening is merely an observation to see whether the disease has
progressed to an observable state. Some studies**¢ have found that
groups of women who undergo frequent mammography have slightly
lower mortality rates than groups of women who do not undergo fre-
quent mammography. This implies that our cancer treatments are more
likely to be successful if the cancer is found at an earlier stage. This is
likely to be true, but there is some concern over the way statistics are
used in this debate.

One of the statistics used to support early detection and the ensuing
treatments is that once diagnosed with breast cancer, the likelihood of
surviving for at least five years is higher than ever before.> What this
really means is that with the aggressive campaign for regular screening,
many women are discovering their breast cancer at an earlier stage of
disease. When disease is discovered at an earlier stage it is less likely to
lead to death within five years, regardless of treatment. As a consequence,
we may have an improved five-year survival rate simply because women
find out that they have breast cancer earlier in the disease progression, not
because our treatments have improved over time.”

Beyond the current screening methods, there are other non-nutri-
tional options for prevention that have been promoted. They are espe-
cially of interest to women who have a high risk of breast cancer due to
family history and/or to the presence of the BRCA genes. These options
include taking a drug such as tamoxifen and/or mastectomy.

Tamoxifen is one of the most popular drugs taken to prevent breast
cancer,”® * but the long-term benefits of this option are not clear. One
major U.S. study showed that tamoxifen administered over a period of
four years to women at increased risk of breast cancer reduced the num-
ber of cases by an impressive 49%.*! This benefit, however, may be limited
to women whose estrogen levels are very high. It was this result that led
the U.S. Food and Drug Administration to approve use of tamoxifen by
women who met certain criteria.** Other studies suggest that the enthusi-
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asm for this drug is not warranted. Two less substantial European trials*>
* have failed to show any statistically significant tamoxifen benefit, rais-
ing some doubt about how dramatic the benefit really is. Moreover, there
is the additional concern that tamoxifen raises the risks for stroke, uter-
ine cancer, cataracts, deep vein thrombosis and pulmonary embolism,
although the overall benefits of breast cancer prevention are still believed
to outweigh the risks.*> Other chemicals have also been investigated as
alternatives to tamoxifen, but these drugs are encumbered by limited ef-
fectiveness and/or some of the same troublesome side effects.*#

Drugs such as tamoxifen and its newer analogues are considered anti-
estrogen drugs. In effect, they work by reducing the activity of estrogen,
which is known to be associated with elevated breast cancer risk.*> My
question is quite simple: why don’t we ask why estrogen is so high in
the first place, and once we recognize its nutritional origin, why don’t
we then correct that cause? We now have enough information to show
that a diet low in animal-based protein, low in fat and high in whole
plant foods will reduce estrogen levels. Instead of suggesting dietary
change as a solution, we spend hundreds of millions of dollars develop-
ing and publicizing a drug that may or may not work and that almost
certainly will have unintended side effects.

The ability of dietary factors to control female hormone levels has
long been known in the research community, but a recent study was
particularly impressive.?’ Several female hormones, which increase
with the onset of puberty, were lowered by 20-30% (even 50% lower
levels for progesterone!) simply by having girls eight to ten years of
age consume a modestly low-fat, low animal-based food diet for seven
years.*” These results are extraordinary because they were obtained with
a modest dietary change and were produced during a critical time of a
young girl’s life, when the first seeds of breast cancer were being sowed.
These girls consumed a diet of no more than 28% fat and less than 150
mg cholesterol/day: a moderate plant-based diet. I believe that had they
consumed a diet devoid of animal-based foods and had they started this
diet earlier in life, they would have seen even greater benefits, including
a delay in puberty and an even lower risk of breast cancer later in life.

Women at high risk for breast cancer are given three options: watch
and wait, take tamoxifen medication for the remainder of their lives or
undergo mastectomy. There should be a fourth option: consuming a
diet free of animal-based foods and low in refined carbohydrates, aided
by regular monitoring for those at high risk. I stand by the usefulness
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of this fourth option even for women who have already had a first mas-
tectomy. Using diet as an effective treatment of already-diagnosed dis-
ease has been well documented in human studies with advanced heart
disease,* *° clinically documented Type 2 diabetes (see chapter seven),
advanced melanoma*® (a deadly skin cancer) and, in experimental ani-
mal studies,’! liver cancer.

Environmental Chemicals

There is another breast cancer conversation that has been taking place
for some years now. It concerns environmental chemicals. These widely
distributed chemicals have been shown to disrupt hormones, although
it is not clear which hormones in humans are being disrupted. These
chemicals may also cause reproductive abnormalities, birth defects and
Type 2 diabetes.

There are many different types of offending chemicals, most of which
are commonly associated with industrial pollution. One group, includ-
ing dioxins and PCBs, persist in the environment because they are not
metabolized when consumed. Thus they are not excreted from the body.
Because of this lack of metabolism, these chemicals accumulate in body
fat and breast milk of lactating mothers. Some of these chemicals are
known to promote the growth of cancer cells, although humans may
not be at significant risk unless one consumes excessive quantities of
meat, milk and fish. Indeed, 90-95% of our exposure to these chemicals
comes from consuming animal products—yet another reason why con-
suming animal-based foods can be risky.

There is a second group of these environmental chemicals that are also
commonly perceived to be significant causes of breast® and other can-
cers. They are called PAHs (Polycyclic Aromatic Hydrocarbons) and are
found in auto exhaust, factory smoke stacks, petroleum tar products and
tobacco smoke, among other processes common to an industrial society.
Unlike the PCBs and dioxins, when we consume PAHs (in food and wa-
ter), we can metabolize and excrete them. But there is a snag: when the
PAHs are metabolized within the body, they produce intermediate prod-
ucts that react with DNA to form tightly bound complexes, or adducts
(see chapter three). This is the first step in causing cancer. In fact, these
chemicals have recently been shown to adversely affect the BRCA-1 and
BRCA-2 genes of breast cancer cells grown in the laboratory>

In chapter three, I described studies in my laboratory showing that
when a very potent carcinogen is put into the body, the rate at which
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it causes problems is mostly controlled by nutrition. Thus the rate at
which PAHs are metabolized into products that bind to DNA is very
much controlled by what we eat. Very simply, consuming a Western-
type diet will increase the rate at which chemical carcinogens like PAHs
bind to DNA to form products that cause cancer.

So when a recent study found slightly increased levels of PAH-DNA
adducts in women with breast cancer in Long Island, New York,™ it
may well have been that these women were consuming a more meaty
diet, which increased the binding of the PAHs to DNA. It is entirely pos-
sible that the quantity of PAHs being consumed had nothing to do with
increasing breast cancer risk. In fact, in this study, the number of PAH-
DNA adducts in these women seem to be unrelated to PAH exposure.”*
How is this possible? Perhaps all of the women in this Long Island study
consumed a relatively uniform, low level of PAHs, and the only ones
who subsequently got breast cancer were the ones who ate a diet high
in fat and animal protein, thus causing more of the ingested PAHs to
bind to their DNA.

In this same Long Island study, breast cancer was not associated
with PCBs and dioxins, the chemicals that can’t be metabolized.” As
a result of the Long Island study, the hype associating environmental
chemicals with breast cancer has been somewhat muted. This and
other findings suggest that environmental chemicals seem to play a
far less significant role for breast cancer than the kind of foods we
choose to eat.

Hormone Replacement Therapy

I must briefly mention one final breast cancer issue: whether to use hor-
mone replacement therapy (HRT), which increases breast cancer risk.
HRT is taken by many women in order to alleviate unpleasant effects of
menopause, protect bone health and prevent coronary heart disease.’
However, it is now becoming widely acknowledged that HRT is not as
beneficial as once thought, and it may have certain severe side effects.
So what are the facts?

I am writing this commentary at an opportune time because the
results of some large trials of HRT use have been released in the last
year.’® Of special interest are two large randomized intervention trials:
the Women’s Health Initiative (WHI)*’ and the Heart and Estrogen/
Progestin Replacement Study (HERS).”® Among women who take HRT,
after 5.2 years the WHI trial is showing a 26% increase in breast cancer
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cases while the HERS study is seeing an even greater 30% increase.*
These studies are consistent. It appears that increased exposure to fe-
male hormones, via HRT, does indeed lead to more breast cancer.

It has been thought that HRT is associated with lower rates of coro-
nary heart disease.’® However, this is not necessarily true. In the large
WHI trial, for every 10,000 healthy postmenopausal women who took
HRT, there were seven more women with heart disease, eight more with
strokes and eight more with pulmonary embolism*—the opposite of
what had been expected. HRT may increase cardiovascular disease risk
after all. On the other hand, HRT did have a beneficial effect on colorec-
tal cancer and bone fracture rate. Among every 10,000 women, there
were six fewer colorectal cancers and five fewer bone fractures.”

So how do you make a decision with such information? Just by add-
ing and subtracting the numbers we can see that HRT may well be the
cause of more harm than good. We can tell each individual woman to
make her own decision depending on which disease and which un-
pleasantry she fears the most, as many physicians are likely to do. But
this can be a tough decision for women who are having a difficult time
with menopause. These women must choose between living unaided
through the emotional and physical symptoms of menopause in order
to preserve a low risk of breast cancer, or taking HRT to manage their
menopause discomforts while increasing their risk of breast cancer and,
possibly, cardiovascular disease. To say that this scenario troubles me
would be an understatement. We have spent well over a billion dollars
on the research and development of these HRT medical preparations,
and all we get is some apparent pluses and probably even more minuses.
Calling this troubling doesn’t begin to describe it.

Instead of relying on HRT, 1 suggest that there is a better way, using
food. The argument goes like this:

* During the reproductive years, hormone levels are elevated, al-
though the levels among women who eat plant-based diets are not
as elevated.

* When women reach the end of their reproductive years, it is en-
tirely natural for reproductive hormones of all women to drop to a
low “base” level. ‘

* As reproductive years come to an end, the lower hormone levels
among plant eaters don't crash as hard as they do among animal
eaters. Using hypothetical numbers to illustrate the concept, the



168 THE CHINA STUDY

levels of plant eaters may crash from forty to fifteen, rather than
sixty to fifteen for animal eaters.

* These abrupt hormone changes in the body are what cause meno-
pausal symptoms.

* Therefore, a plant-based diet leads to less severe hormone crash
and a gentler menopause.

This argument is eminently reasonable based on what we know, al-
though more studies would be helpful. But even if future studies fail to
confirm these details, a plant-based diet still offers the lowest risk for
both breast cancer and heart disease for other reasons. It might just be
the best of all worlds, something that no drug can offer.

In each of the various issues involving breast cancer risk (tamoxifen
use, HRT use, environmental chemical exposure, preventive mastec-
tomy), I am convinced that these practices are distractions that prevent
us from considering a safer and far more useful nutritional strategy. It is
critical that we change the way we think about this disease, and that we
provide this information to the women who need it.

LARGE BOWEL CANCER
(INCLUDING COLON AND RECTUM)

At the end of June 2002, George W. Bush handed the presidency over to
Dick Cheney for a period of roughly two hours while he underwent a
colonoscopy. Because of the implications President Bush’s colonoscopy
had for world politics, the story made national news, and colon and rec-
tal screening were briefly thrust into the spotlight. Across the country,
whether the comedians were making jokes or the news anchors were
describing the drama, everybody was suddenly, briefly, talking about
this thing called a colonoscopy and what it was for. It was a rare mo-
ment in which the country turned its focus to some of the most prolific
killer diseases, colon and rectal cancers.

Because colon and rectal cancers are both cancers of the large bowel,
and because of their other similarities, they often are grouped together
under the term colorectal cancer. Colorectal cancer is the fourth most
common cancer worldwide, in term