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Praise for Whole

“After reading The China Study and drastically
changing my diet toward the more whole food, plant-
based diet recommended by Dr. Campbell, my
career numbers shot up when they were supposed
to be declining. | thought to myself, ‘Why doesn’t
everyone eat this way?!' This new book, Whole,
answers that question with great clarity. Never again
be confused about diet and nutrition.”

—Tony Gonzalez, Aflanta Falcons, 16-year
National Football League player, Record-Setting
Tight End

“‘Whole makes a convincing case that modern
nutrition’s focus on single nutrients has led to mass
confusion with tragic health consequences. Dr.
Campbell's new paradigm will change the way we
think about food and, in doing so, could improve the
lives of millions of people and save billions of
dollars in health care costs.”



— Brian Wendel, Creator and Executive
Producer of Forks Over Knives.

“America’s premier nutritionist, T Colin Campbell,
with courage and conviction, articulates how the
self-serving reductionist paradigm permeates
science, medicine, media, big pharma and
philanthropic groups blocking the public from the
nutritional truth for optimal health.”

—Caldwell Esselstyn, Jr., MD; Bestselling
Author, Prevent and Reverse Heart Disease

“In this provocative book, T. Colin Campbell, based
on his long career in experimental research and
health policy making, uncovers how and why there is
so much confusion about food and health and what
can be done aboutit. The China Study revealed what
we should eat; Whole answers why. Read and
enjoy; there’s something here to inspire and offend
justabout everyone.”

—Dean Ornish, MD, Founder and President,



Preventive Medicine Research Institute in
Sausalito, California; Clinical Professor of
Medicine, University of California, San
Francisco; and Bestselling Author, Dr. Dean
Ornish’s Program for Reversing Heart Disease

“T. Colin Campbell, PhD, has been the most
influential nutritional scientist of the past century. His
work has already saved hundreds of thousands of
lives.”

—John McDougall, MD, Founder and Medical
Director of the McDougall Program

“There are very few material game-changers in life,
but this book is truly one of them. The information
herein—backed up by extraordinary peer-reviewed
science—has the power to halt and reverse
disease, give you energy you've never known, and
put you on a path of transformation in just about
every positive way. Read it and getreadyto soar.”

—Kathy Freston, New York Times Bestselling



Author, The Lean and Quantum Wellness

“Dr. Colin Campbell opened our eyes with The
China Study. In Whole, Dr. Campbell boldly shows
exactly how our understanding of nutrition and
health has gone off track and how to get It right.
Beautifully and clearly written, this empowering book
will forever change the way you think about health,
food and science.”

—Neal Barnard, Founder and President,
Physicians Committee for Responsible
Medicine

“Dr. Campbell succeeds in taking a fresh, honest
look at the science of nutrition, as he unweils the
startling truth behind sickness and reveals a sure-
fire way to achieve the excellent health you deserve.”

—Chef AJ, Author of Unprocessed

“This book is the key to understanding how to
increase our natural longevity and health, it is key to



slowing global warming, and all of this at no cost,
rather, atimmeasurable savings to society.”

—NMike Fremont, World Record Holder for
Marathons for 88 and 90 year olds

“Whole: Rethinking the Science of Nutrition should
be required reading for anyone interested in health.
Dr. Campbell’'s ability to take complex topics and
make them understandable to the average person
is unparalleled. Like The China Study, | predict that
this book will be the catalyst for millions of people to
not only change their diets, but how they think about
and make decisions concerning health and
medicine. The revolution that will reform our broken
healthcare system has begun.”

—Pamela A. Popper, PhD, ND, Executive
Director of The Wellness Forum; Coauthor of
Food Over Medicine

“In Whole, Dr. Campbell defines a super-paradigm
that elucidates a philosophy—wholism—which



medicine needs to aspire to in order to attain an
enlightened solution. Whole is a masterpiece of
intellectual triangulation, outlining the past, the
present, and the critical next steps in the future of
biochemistry, human nutrition, and healthcare. This
book is going to unleash a health revolution!”

—Julieanna Hever, MS, RD, CPT, Bestselling
Author, The Complete Idiot's Guide to Plant-
Based Nutrition; and Host of What Would
Julieanna Do?

“Why is the most expensive health care system in
the world not working? This book provides scientific
‘big picture’ clarity amidst a sea of confusion about
how commercially driven ‘disease management’ is
costing us millions of lives—while wasting trillions
of dollars. Understanding how this ‘health care
monster’ operates is the first step toward creating a
system that truly promotes health.”

—J. Morris Hicks, Consultant; Author of Healthy
Eating, Healthy World; International Blogger at
hpjmh.com



“The reductionist view of nutriton and medicine
deeply threatens our health unlike any disease we
have ever battled. Unfortunately, so many of our
medical and wellness systems are entrenched in
this destructive mentality that people are routinely
exposed to ‘health care’ that does not benefit them,
or worse, causes harm. By understanding and
helping to spread the revolutionary concepts in this
book, Whole, you are taking those first pivotal steps
to change a failing paradigm while also helping
yourself, your loved ones, and our nation recover its
lost health.”

—Alona Pulde, MD, and Matthew Lederman,
MD, Co-Founders of Transition to Health:
Medical, Nutrition, and Wellness Center

“In Whole, leading nutritionist, Dr. T. Colin Campbell,
explains how and why nutrition research and
education have gotten so far off course that even the
most health-conscious consumers are confused.
With our current health and healthcare crises, Dr.



Campbell's book is an important guide to
understanding how we got here and how we can
and must restructure the systems that brought us to
this point.”

—Jeff Novick, MS, RD, VP of Health Promotion,
Executive Health Exams International

‘It sometimes seems that the more advanced our
knowledge, the more likely it is for us to lose our
way. In his latest contribution, Dr. T. Colin Campbell
brilliantly guides us back to profound and simple
truths. With characteristic clarity and scholarship, he
illuminates the path to better health and a better
world.”

—Douglas J. Lisle, PhD, and Alan Goldhamer,
DC, Coauthors of The Pleasure Trap
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Introduction

n 1965, my academic career looked promising. After

four years as a research associate at MIT, | was
settling into my new office at Virginia Tech’s Department
of Biochemistry and Nutrition. Finally, | was a real
professor! My research agenda couldn’t have been more
noble: end childhood malnutrition in poor countries by
figuring out how to get more high-quality protein into their
diets. My arena was the Philippines, thanks to a
generous grant from the U.S. State Department’s Agency
for International Development.

The first challenge was to find a locally produced,
inexpensive protein source. (Even though malnutrition is
largely an issue of not getting enough calories overall, in
the mid-1960s we thought that calories from protein



were somehow special.) The second challenge was to
develop a series of self-help centers around the country
where we could show mothers how to raise their
children out of malnutrition by using that protein source.
My team and | chose peanuts, which are rich in protein
and can grow under lots of different conditions.

At the same time, | was working on another project
at the request of my department chair, Dean Charlie
Engel. Charlie had secured U.S. Department of
Agriculture funding to study aflatoxin, a cancer-causing
chemical produced by a fungus Aspergillus flavus, and
my job was to learn all | could about how the fungus
grew so we could prevent it from growing on various food
sources. This was clearly an important project, as there
was quite a bit of evidence that Aspergillus flavus caused
liver cancer in lab rats (the mainstream assumption
was, and still is to this day, that anything that causes
cancer in rats or mice probably also causes cancer in
humans).

One of the main foods Aspergillus flavus
contaminates is peanuts, and so, in one of those cosmic
coincidences that appears amazng only years later, |
found myself studying peanuts in two completely



different contexts simultaneously. And what | found when
| looked deeply into these two seemingly unrelated
issues (protein deficiency among the poor children of the
Philippines and the conditions under which Aspergillus
flavus grows) started to shake my world and caused me
to question many of the bedrock assumptions on which |
and most other nutritional scientists had built our
careers.

Here’s the main finding that turned my worldview—
and ultimately, my world—upside down: the children in
the Philippines who ate the highest-protein diets were
the ones most likely to get liver cancer—even though the
children with high-protein diets were significantly
wealthier and had better access to all the things we
typically associate with childhood health, like medical
care and clean water.

I chose to follow this discovery everywhere it led me.
As a result, the trajectory of my career veered in
unexpected and unsettling directions, many of which are
detailed in my first book, The China Study. | ultimately
became aware of two things: First, nutrition is the master
key to human health. Second, what most of us think of as
proper nutrition—isn’t.



If you want to live free of cancer, heart disease, and
diabetes for your entire life, that power is in your hands
(and your knife and fork). But, sadly, medical schools,
hospitals, and government health agencies continue to
treat nutrition as if it plays only a minor role in health. And
no wonder: the standard Western diet, along with its
trendy “low fat” and “low carb” cousins, is actually the
cause, not the cure, of most of what ails us. In a nutshell,
the “miracle cure” science has been chasing for the past
half century turns out not to be a new wonder drug
painstakingly formulated after decades of brilliant and
relentless lab work, or a cutting-edge surgical tool, or
technique using lasers and nanotechnology, or some
transformation of our DNA that will turn us all into
immortal Apollos and \enuses. Instead, the secret of
health has been in front of us all along, in the guise of a
simple and perhaps boring word: nutrition. When it
comes to our health, it turns out the trump card is the
food we put in our mouths each day. In the process of
learning all this, | also learned something else very
important: why most people didn’t know this already.

The medical and scientific research
establishments, far from embracing these findings, have



systematically dismissed and even suppressed them.

Few medical professionals are aware that our food
choices can be far more effective shields against
disease than the pills they prescribe.

Few health journalists report the unambiguous
good news about radiant health and disease prevention
through diet.

Few scientists are trained to look at the “big picture,”
and instead specialize in scrutinizing single drops of
data instead of comprehending meaningful rivers of
wisdom.

And paying the piper and calling the tune for all of
them are the pharmaceutical and food industries, which
are trying to convince us that salvation can be found in a
pill or an enriched snack food made from plant
fragments and artificial ingredients.

The truth. How it's been kept from you. And why.
That's what this book is all about.

WHY ANOTHER BOOK?



If you've read The China Study, you’'ve heard some of
this before. You know the truth about nutrition, and you’'ve
heard a little bit about the resistance other scientists and
I have faced in trying to bring this truth to light.

Since its publication in 2005, millions of people
have read or read about The China Study and shared its
insights with friends, neighbors, colleagues, and loved
ones. Not a day goes by that | don’t hear grateful
testimonials to the healing power of whole, plant-based
foods. Anecdotal as each of these stories may be, the
overall weight of their combined evidence is substantial.
And each of them is more than ample compensation for
the troubles and obstacles placed in my way by powerful
interests who make money from our collective
ignorance.

Also, since 2005, many of my colleagues have
conducted varied studies that show even more
powerfully the effects of good eating on the various
systems of the human body. At this point, any scientist,
doctor, journalist, or policy maker who denies or
minimizes the importance of a whole food, plant-based
diet for individual and societal well-being simply isn’t
looking clearly at the facts. There’s just too much good



evidence to ignore anymore.

And yet, in some ways, very little has changed. Most
people still don’t know that the key to health and longevity
is in their hands. Whether maliciously or, as is more
often the case, due to ignorance, the mainstream of
Western culture is hell-bent on ignoring, disbelieving,
and, in some cases, actively twisting the truth about what
we should be eating—so much so that it can be hard for
us to believe that we've been lied to all these years. It's
often easier to simply accept what we've been told,
rather than consider the possibility of a conspiracy of
control, silence, and misinformation. And the only way to
combat this perception is to show you how and why it
happened.

That's why this new book felt necessary. The China
Study focused on the evidence that tells us the whole
food, plant-based diet is the healthiest human diet.
Whole focuses on why it's been so hard to bring that
evidence to light—and on what still needs to happen for
real change to take place.



WHOLE: THE SUM OF ITS PARTS

This book is splitinto four parts.

The first, Part |, provides a litle more information
about my and others’ research on the whole food, plant-
based diet, my reflections on some of the most
prominent criticisms this research has received since
the publication of The China Study, and more of my own
background and journey, as context for understanding
where the philosophies in this book have come from.

Part Il looks at the reason it's so hard for so many
not to just accept, but even notice, the health implications
of this research: the mental prison, or paradigm, in
which Western science and medicine operate, which
makes it impossible to see the obvious facts that lie
outside it. For many reasons, we now operate under a
paradigm that looks for truth only in the smallest details,
while entirely ignoring the big picture. The popular
expression “can’t see the forest for the trees” makes the
point well, except that there’s much more at stake here
than just trees and forests. Modern science is so detail
obsessed that we can’t see the forest for the vascular
cambium and secondary phloem and so on. There’s



nothing wrong with looking at details (I spent most of my
research career doing just that); the trouble occurs when
we start denying that thereis a big picture, and
stubbornly insist that the narrow reality we see, heavily
laden with our own biases and experiences, is all there
is.

The fancy word for this obsession with minutiae is
reductionism. And reductionism comes with its own
seductive logic, so that people laboring under its spell
can’t even see that there’s another way to look at the
world. To reductionists, all other worldviews are
unscientific, superstitious, sloppy, and not worthy of
attention. All evidence gathered by non-reductionist
means—presuming that research can get funding in the
first place—is ignored or suppressed.

Part lll looks at the other side of this equation: the
economic forces that reinforce and exploit this paradigm
for their own self-interest as they chase financial
success. These forces completely manipulate the public
conversation about health and nutrition to suit their
bottom line. We'll look at the many ways money affects
thousands of small decisions that add up to a big impact
on what you, the public, hear (and don’t hear) and thus



believe about health and nutrition.

Last, in Part IV, we look at the totality of what's at
stake here, and what's needed if we want things to
change.

THE TRUTH BELONGS TO ALL OF US

| wanted to tell this story because | owe it to you, the
public. If you are a U.S. taxpayer, you paid for my career
in research, teaching, and policy making. | have known
too many people, including friends and family, who
suffered ill health unnecessarily, just because they did
not know what | have come to know—and they also were
taxpayers. You have a right to know what your money
bought and a right to benefit from its findings.

My own disclaimer: | have no financial interest in you
believing me. | don’t sell health products, health
seminars, or health coaching. I'm seventy-nine years
old, I've had a long and rewarding career, and I'm not
writing this book to make a buck. When you start talking
about what you've learned from this book with your



friends and you encounter passionate disdain for me
and my motives (and you will!), just consider the original
source of the claims they're citing. Ask yourself: What's
their financial interest? What do they have to gain from
suppressing the information | share here?

Telling this story has been a challenge. | know well
that a diet consisting only of plants sounds like a wacky
idea to many folks. But that's starting to change. This
idea becomes bigger and bigger with the passing of
time. The current system is unsustainable. The only
question is, will we free ourselves before it takes us
down with it? Or will we continue to pollute our bodies,
our minds, and our planet with the slag of that system
until it collapses under its own economic weight and
biological logic?

In previous generations, how we ate appeared to be
a personal and private matter. Our food choices didn’t
seem to contribute much, one way or the other, to the
well-being or suffering of other people, let alone
animals, plant life, and the carrying capacity of the entire
planet. But even if that were ever true, it no longer is.
What we eat, individually and collectively, has
repercussions far beyond our waistlines and blood



pressure readings. No less than our future as a species
hangs in the balance.

The choice is ours. My hope is that this book will
encourage you to choose wisely—for your health, for the
next generations, and for the entire planet.

T. Colin Campbell
Lansing, New York
November 2012



PART I

Enslaved by the System






The Modern Health-Care
Myth

He who cures a disease may be the skillfullest, but
he that prevents it is the safest physician.
—THOMAS FULLER

hat a great time to be alive! Modern medicine
W promises salvation from scourges that have
plagued humanity since time began. Disease, infirmity,
aging—all soon to be eradicated thanks to advances in
technology, genetics, pharmacology, and food science.
The cure for cancer is just around the corner. DNA
splicing will replace our self-sabotaging or damaged
genes with perfectly healthy ones. New wonder drugs
are discovered practically every week. And genetic
modification of food, combined with advanced
processing techniques, will soon be able to turn a
simple tomato, carrot, or cookie into a complete meal.



Heck, maybe someday soon we won’t have to eat at all—
we can just swallow a pill that contains every nutrient we
need.

There’s only one problem with that rosy picture—it's
totally false. None of those lofty promises is anywhere
close to being realized. We “race for the cure” by pouring
billions of dollars into dangerous and ineffective
treatments. We seek new genes, as if the ones we’'ve
evolved over millions of years are insufficient for our
needs. We medicate ourselves with toxic concoctions, a
small number of which treat the disease, while the rest
treat the harmful side effects of the primary drugs.

We talk about the health-care system in America, but
that's a misnomer; what we really have is a disease-
care system.

Fortunately, we have a far better, safer, and cheaper
way of achieving good health, one with only positive side
effects. Furthermore, this approach prevents most of the
diseases and conditions that afflict us before they show
up, so we don’t need to avail ourselves of the disease-
care system in the first place.



THE DISEASE-CARE SYSTEM

The United States spends more money per capita on
“health” care than any country on earth, yet when the
quality of our health care is compared with other
industrialized nations, we rank near the bottom.

As a country, we’re quite sick. Despite our high rate
of health expenditures, we’re not any healthier. In fact,
rates of many chronic diseases have onlyincreased over
time, and based on health biomarkers like obesity,
diabetes, and hypertension, they may be headed for
further increases. The prevalence of overweight and
obese individuals increased from 13 percent of the U.S.
population in 1962 to a staggering 34 percentin 20081
The U.S. Centers for Disease Control and Prevention
(CDC) report that the age-adjusted Type 2 diabetes rate
in the United States has more than doubled from 1980 to
2010, from 2.5 percent to 6.9 percent of the popula’tion.g
Hypertension (high blood pressure) among American
adults increased 30 percent between 1997 and 20092

Drugs and surgical advances are keeping the death
rates more or less constant despite the increased risk



factors (except for diabetes, whose mortality rate has
increased an astounding 29 percent in North America
from 2007 to 20']0).i But the data make it clear that none
of our advances in medicine deal with primary
prevention, and none are making us fundamentally
healthier. They aren’t decreasing the death rate. And the
price we're paying for these advances is steep.

For many years, the cost of medically prescribed
drugs has been increasing at a rate faster than inflation.
Think we’re getting our money's worth? Think again.

Side effects of those very same prescription drugs
are the third leading cause of death, behind heart
disease and cancer. That's right! Prescription drugs Kkill
more people than traffic accidents. According to Dr.
Barbara Starfield, writing in the Journal of the American
Medical Association in 2000, “adverse effects of
medications” (from drugs that were correctly prescribed
and taken) kill 106,000 people per year2 And that
doesn’tinclude accidental overdoses.

Add to that the 7,000 annual deaths from medication
errors in hospitals, 20,000 deaths from errors in
hospitals not related to medications (like botched
surgeries and incorrectly programmed and monitored



machines), 80,000 deaths from hospital-caused
infections, and 2,000 deaths per year from unnecessary
surgery, and the tire-screeching ambulance ride starts to
look like the safest part of the whole hospital
experienc:e.g

Yet when you ask the U.S. government about this,
you’re met with deafening denial. Look at the CDC web
page on the leading causes of death shown in Figure 1-
1.

€D Home

Centers for Disease Control and Prevention

AZlndex ABCDEEGHIJKLMNOPQRSTUVWXYZEZ

National Center for
FastStats I § Health Statistics

NCHS Home > FastStats Home

[ ]

Leading Causes of Death

(Data are for the US. n are fa) 2009 data; For the moetrecest prebaioary dats see
Deaths: Preli ata for 2010 ) (POF - 724 KB])

Number of deaths for leading causes of death
o Heart disease: 599,413
* Cancer: 567,628

« Chronic lower respiratory diseases: 137,353

« Stroke (cerebrovascular diseases): 128,842

« Accldents (unintentional injuries): 118,021

« Azheimer's disease: 79,003

« Diabetes: 68,705

« Influenza and Pneumonia: 53,692

« Nephritis, nephratic syndrome, and nephrosis: 48,935
« Intentional self-ha

Source: Deaths: Fin

FIGURE 1-1. Screenshot from the Centers for Disease
Control and Prevention websiteZ



Notice anything strange? Not a peep about the
medical system being the third leading cause of death in
the United States. Admitting that would be bad for
business, and if the U.S. government cares about one
thing here, it's the economic interests of the medical
establishment.

But what about when medical care doesn’t kill?
Surely the benefits to millions outweigh a few hundred
thousand deaths each year?

Visit a nursing home or geriatric center to see for
yourself how well the system serves those who need it
most. You'll feel the physical and emotional pain of
once-vibrant people suffering needlessly with ailments
and illnesses caused in large part by the pharmaceutical
cocktails they take. Who can blame them? Doctors know
best, right? And how many daytime TV commercials
promoting drugs to decrease their blood cholesterol,
drive down their blood sugar, and increase their sex
drive have they watched?

| could go on and on. But | think you get the picture:
the more we spend on disease care, the sicker and
more miserable we seem to become.



THE GOOD NEWS

All our trillions of dollars are not improving our health
outcomes. The promised breakthroughs are always a
decade away and recede just as fast as we chase them.
Genetic research has led to nightmarish anti-privacy
scenarios, as well as tragic misunderstandings in which
mothers are having their young daughters’ breasts
chopped off just because some geneticist pricked their
daughters’ fingers, tested their DNA, and scared them
half to death with predictions of possible future breast
cancer.

That’s all pretty depressing, | admit.

The good news is that we don’'t need medical
breakthroughs or genetic manipulation to achieve,
maintain, and restore vibrant health. A half century of
research—both mine and that of many others—has
convinced me of the following:

e What you eat every day is a far more powerful
determinant of your health than your DNAor most
of the nasty chemicals Ilurking in your
environment.



e The foods you consume can heal you faster and
more profoundly than the most expensive
prescription drugs, and more dramatically than
the most extreme surgical interventions, with only
positive side effects.

e Those food choices can prevent cancer, heart
disease, Type 2 diabetes, stroke, macular
degeneration, migraines, erectile dysfunction,
and arthritis—and that's only the short list.

e |t's never too late to start eating well. Agood diet
can reverse many of those conditions as well.

In short: change the way you eat and you can
transform your health for the better.

THE IDEAL HUMAN DIET

For some reason, “health food” has a reputation for
being tasteless and joyless. You might be thinking at
this point that the miracle diet for human health must be
the most grim fare imaginable. Fortunately, that's not the
case. Evolution thankfully has programmed us to seek



out and enjoy foods that promote our health. All we have
to do is get back to our dietary roots—nothing radical or
miserable required.

The ideal human diet looks like this: Consume
plant-based foods in forms as close to their natural state
as possible (“whole” foods). Eat a variety of vegetables,
fruits, raw nuts and seeds, beans and legumes, and
whole grains. Avoid heavily processed foods and animal
products. Stay away from added salt, oil, and sugar. Aim
to get 80 percent of your calories from carbohydrates, 10
percent from fat, and 10 percent from protein.

That's it, in 66 words. In this book | call it the whole
food, plant-based (WFPB) diet, and sometimes the
WFPB lifestyle ('m not crazy about the word diet, which
implies a heroic and temporary effort rather than a
sustainable and joyful way of eating).

IF THE WFPB WERE A PILL

Just how healthy is the WFPB diet? Let’s pretend that all
its effects could be achieved through a drug. Imagine a



big

pharmaceutical company holding a press

conference to unweil a new pill called Eunutria. They
unveil a list of scientifically proven effects of Eunutria that
includes the following:

Prevents 95 percent of all cancers, including
those “caused” by environmental toxins

Prevents nearly all heart attacks and strokes
Reverses even severe heart disease

Prevents and reverses Type 2 diabetes so quickly
and profoundly that, after three days on this drug,
its dangerous for users to continue to use
insulin

What about side effects, you ask? Of course there
are side effects. Theyinclude:

Gets you to your ideal weight in a healthy and
sustainable fashion

Eliminates most migraines, acne, colds and flu,
chronic pain, and intestinal distress

Improves energy

Cures erectile dysfunction (that makes the pill a
blockbuster success all by itself!)



Those are just the side effects for individuals taking
the pill. There are also environmental effects:

e Slows and possiblyreverses global warming

e Reduces groundwater contamination

e Ends the need for deforestation

e Shuts down factory farms

e Reduces malnutrition and dislocation among the
world’s poorest citizens

How healthy is the WFPB diet? It's hard to imagine
anything healthier— or anything more effective at
addressing our biggest health issues. Not only is WFPB
the healthiest way of eating that has ever been studied,
but it's far more effective in promoting health and
preventing disease than prescription drugs, surgery,
vitamin and herbal supplementation, and genetic
manipulation.

If the WFPB diet were a pill, its inventor would be the
wealthiest person on earth. Since itisn’t a pill, no market
forces conspire to advocate for it. No mass media
campaign promotes it. No insurance coverage pays for
it. Since itisn’t a pill, and nobody has figured out how to



get hugely wealthy by showing people how to eat it, the
truth has been buried by half-truths, unverified claims,
and downright lies. The concerted effort of many
powerful interests to ignore, discredit, and hide the truth
has worked so far.

WHY THE WFPB DIET MAKES SENSE

I have spent the last few decades studying the effects of
the WFPB diet; for me, the diet’s results are convincing
based solely on the data. But it's still helpful to explore
the question of why. Why is the WFPB diet the healthiest
way for humans to eat? Based on my training in
biochemistry, | have a few conjectures that can be boiled
down to one concept: oxidation gone awry.

Oxidation is the process by which atoms and
molecules lose electrons as they come into contact with
other atoms and molecules; it's one of the most basic
chemical reactions in the universe. When you cut an
apple and it turns brown in contact with air or when your
car fender rusts, you're witnessing oxidation at work.



Oxidation happens within our bodies as well. Some of it
is natural and good; oxidation facilitates the transfer of
energy within the body. Oxidation also gets rid of
potentially harmful foreign substances in the body by
making them water soluble (and therefore able to be
excreted in urine). Excessive uncontrolled oxidation,
however, is the enemy of health and longevity in
humans, just as excessive oxidation turns your new car
into a junker and your apple slice into compost.
Oxidation produces something called free radicals,
which we know are responsible for encouraging aging,
promoting cancer, and rupturing plaques that lead to
strokes and heart attacks, among other adverse effects
impacting a host of autoimmune and neurologic
diseases.

So how might a plant-based diet protect us from the
disease-causing effects of free radicals? For one thing,
there is some evidence that high-protein diets enhance
free radical production, thus encouraging unwanted
tissue damage. Butit’s virtuallyimpossible to eat a high-
protein diet if you're consuming mostly whole, plant-
based foods. Even if you munched on legumes, beans,
and nuts all day, you’d be hard pressed to get more than



12-15 percent or so of your calories from protein.

But there’s much more to whole, plant-based foods
than the high-protein animal foods they replace. It turns
out that plants also produce harmful free radicals—in
their case, during photosynthesis. To counteract that free
radical production, plants have ewlved a defense
mechanism: a whole battery of compounds capable of
preventing damage by binding to and neutralizing the
free radicals. These compounds are known, not
particularly poetically, as antioxidants.

When we and other mammals consume plants, we
also consume the antioxidants in those plants. And they
serve us just as faithfully and effectively as they serve the
plants, protecting us from free radicals and slowing
down the aging process in our cells. Remarkably, they
have no effect on the useful oxidative processes | talked
about earlier. They only neutralize the harmful products
of excessive oxidation.

It seems reasonable to assume that our bodies
never went to the trouble of making antioxidants because
they were so readily available in what, for most of our
history, was our primary food source: plants. It's only
when we shifted to a diet rich in animal-based food and



processed food fragments that we tilted the game in
favor of oxidation. The excess protein in our diet has
promoted excess oxidation, and we no longer consume
enough plant-produced antioxidants to contain and
neutralize the damage.

It's important to remember, however, that this is just
a theory. The most important thing is not why the WFPB
diet works so much as the fact that it does work. The
evidence is clear about the WFPB diet’s effectiveness—
whatever specific reasons there may be.

FREQUENTLY ASKED QUESTIONS

When | lecture publicly, I'm often asked about the
numbers. Many people want precise formulas and rules.
How many ounces of leafy greens should | eat daily?
What proportion of my diet should be fat, protein, or
carbohydrate? How much vitamin C and magnesium do
| need? Should certain foods be matched with other
foods and, if so, in what proportion? And the number one
question I'm asked is, “Do | need to eat 100 percent



plant-based to obtain the health benefits you talk about?”

If you’re asking those questions right now, here’s
my answer: relax. When it comes to numbers, | am
reluctant to be too precise, mostly because (1) we don’t
yet have scientific evidence that fully answers these
questions; (2) virtually nothing in biology is as precise as
we try to make it seem; and (3) as far as the evidence
suggests at this point, eating the WFPB way eliminates
the need to worry about the details. Just eat lots of
different plant foods; your body will do all the math for
you!

As far as whether one should strive to eat 100
percent plant-based instead of something less—say,
95-98 percent—my answer is that | am not aware of
reliable scientific evidence showing that such purity is
absolutely necessary, at least in most situations.
(Exceptions would include patients with cancer, heart
disease, and other potentially fatal ailments, for whom
any deviation can lead to worsening or relapse.) | do
believe, however, that the closer we get to a WFPB diet,
the healthier we will be. | say this not because we have
foolproof scientific evidence of this, but because of the
effect on our taste buds. When we go the whole way, our



taste buds change and remain changed, as we begin to
acquire new tastes that are much more compatible with
our health. You wouldn’t advise a heavy smoker who
wants to quit to continue smoking one cigarette per day.
It's much easier to go 100 percent than 99 percent, and
you’re much more likely to succeed in the long run.

I'm also often asked whether | consider the WFPB
diet to be vegetarian or vegan. When describing the
WFPB diet, | prefer not to use the “V’ words. Most
vegetarians still consume dairy, eggs, too much added
oil, refined carbohydrates, and processed foods.
Although vegans eliminate all animal-based foods, they
also often continue to consume added fat (including all
cooking oils), refined carbohydrates (sugar and refined
flour), salt, and processed foods. The phrase whole
food, plant-based is one | introduced to my colleagues
as a member of a National Institutes of Health (NIH)
cancer-research grant review panel from 1978 to 1980.
Like me, they were reluctant to use the words vegetarian
and vegan, or assign a particular value to the ideology
that lies behind much vegetarian and vegan practice. |
was interested in describing the remarkable health
effects of this diet in reference to the scientific evidence,



rather than in reference to personal and philosophical
ideologies—however noble they may be.

WHY SHOULD YOU LISTEN TO ME?

Later in this book, I'll share a more personal life and
career trajectory, but | do want to recap my research
career briefly so you can decide right away whether |
have credibility on the subjects | cover here.

For more than fifty years, | have lectured and done
experimental research on the complex effects of food
and nutrition on health. For approximately forty of those
years, | did laboratory experiments with my many
students and colleagues. For twenty of those same
years, | was a member of expert committees that
evaluated and formulated national and international
policies on food and health and determined which
research ideas should be funded. (Often, my views were
in the minority and did not end up having the impact on
policy | would have liked—one reason, in fact, that | left
academia and started writing “popular” books.) | have



published more than 350 research papers, most of
which were peer-reviewed, in the very best scientific
journals. | have served on the editorial review boards of
several top-flight scientific journals. In short, for the last
half century | have been deeply immersed in the
development of scientific evidence all the way from its
experimental origin to the presentation of results in the
classroom, food and health policy boardrooms, and the
public arena.

WFPB: AN IDEA WHOSE TIME HAS
(ALMOST) COME

In my previous book, The China Study, which |
coauthored with my son Tom, | shared the research (my
own and that of others) that led me to champion the
WFPB diet as the optimal human diet. | must admit to
some naiveté when that book hit the shelves in early
2005. | was hopeful that the incontrovertible evidence
reported in that volume would shake up the American
way of eating. | innocently thought that the truth, by itself,



could inform government policy, shape business
decisions, and change the public debate on food.

To a limited extent, all those things have happened.
Some very powerful ex-government officials (including
former President Bill Clinton) have touted The China
Study and plant-based nutrition in general. Progressive
and influential companies like Google and Facebook
offer many WFPB dishes in their cafeterias. It's much
easier to buy WFPB ingredients, meals, and snacks at
grocery stores, restaurants, and online outlets than ever
before. And the recent “gluten-free” craze (about which
the scientific debate is still raging) has pushed many
people away from highly processed breads, cookies,
and pastas and toward less refined and more natural
alternatives.

But the mainstream culture has not embraced plant-
based eating. The government still teaches and
subsidizes the wrong things. Businesses still cater to
the Standard American Diet (aptly abbreviated the “SAD”
diet), composed largely of white flour, white sugar,
hormone-injected and antibiotic-doused meat and dairy,
and artificial colors, flavors, and preservatives. And “low-
carb” supporters typically advocate a diet consisting of



an unconscionable amount of animal protein and fat.
This book is partly my attempt to answer a very troubling
question: Why? If the evidence for a WFPB diet is so
convincing, why has so little been done? Why do so few
people know aboutit?

Before | share what | believe, based on my decades
of work in the nutrition field, are the answers—answers
that have implications not only for our food choices and
health-care system, but for the vibrancy of our democracy
and our future as a species—I| want to make sure you
are aware of the evidence for the WFPB lifestyle. In the
next chapter I'll share that evidence and explain how to
evaluate the efficacy of proposed health interventions.






The Whole Truth

History is a race between education and
catastrophe.
—H. G. WELLS

n the previous chapter | inferred that what we eat can
I have a bigger impact on our health than just about
anything else. The evidence that | and others have
amassed over the years points to WFPB as the optimal
human diet. | refer you to my last book, The China Study,
for an in-depth look at the evidence supporting these
assertions.

Of course, not everyone in the world believes that a
plant-based diet is the best way to eat for our health and
for the planet, despite all the evidence. The media is
awash with pundits who contradict what | say, often in
quite articulate and entertaining ways. The fact is, it's
pathetically easy for critics to take individual data points
out of context and misapply them to support opposite



conclusions from mine. The question is, how can they
evaluate the evidence without becoming experts in
biochemistry, cardiology, epidemiology, and the dozen
other disciplines that would provide the necessary
context?

Before we discuss the barriers to more widespread
adoption of the WFPB diet, | want to address those critics
and those criticisms by sharing with you my model for
evaluating diet and health research. My hope is that it will
help you make sense of the barrage of nonsense and
half-truths that passes not just for legitimate criticism of
the WFPB diet, but also for health coverage in the media.
Once you’re inoculated against “fad of the week”
reporting, you’ll navigate health claims in general with
much more sawy and confidence—and be even better
equipped to judge the evidence in favor of the WFPB diet,
and criticisms of it, for yourself.

EVALUATING HEALTH RESEARCH

If you watch TV news, you'll see lots of stories each week



about promising new drugs, new gene therapies, new
high-tech machines, and new health claims about foods,
vitamins, enzymes, and other micronutrients. None of
these “breakthrough discoveries” come close to the
benefits of the WFPB diet, although you wouldn’t know it
from the hyped-up and ill-informed reporting of the
studies upon which these claims are based.

Before | stack up my evidence against theirs, let's
talk about how to evaluate research in general.
Otherwise we’ll be trapped in a “he said, she said”
shouting match in which the loudest (or in this case,
best-funded) voice wins. When you hear a health claim,
ask yourself three questions: Is it true? Is it the whole
truth, or just a part of it? Does it matter?

Is it true? The first step in evaluating a health claim
is determining whether or not the studies supporting that
claim were properly done—in other words, whether they
were well-constructed, professionally conducted, and
accurately reported enough to uncover some facet of the
truth. Unfortunately, some studies are constructed and
conducted so poorly that their conclusions are pure
nonsense. The likelihood of such a result increases
dramatically when the organization funding the research



stands to make money from a particular result. Reliable
study results are those that, ideally, have been replicated
in  multiple experiments, preferably by different
researchers, and definitely underwritten by different
funders.

Is it the whole truth? It's also important to look at
what “they” aren’t telling you about potential side effects
and other unintended consequences of a particular
course of action. In nature (and our bodies ideally are
products of nature), pretty much everything is connected
to everything else. If you have a headache and take a pill,
you can be certain that the pill is doing a lot more in your
body than just relieving your headache. Likewise, if
you’re on a WFPB diet to prevent heart disease, that way
of eating will have effects that reach far beyond your
arteries. When you hear about a wonder pill that lowers
blood pressure, always get curious about the additional
(“side”) effects of the pill. In reality, there are no side
effects, just effects. What is this health intervention doing
beyond its stated goal?

Does it matter? As we’ll see throughout this book, a
lot of so-called health breakthroughs are not nearly as
impressive as their marketing makes them appear.



While it may be good business to spin the numbers to
increase sales, it isn’t good science. One of the ways to
do this (without outright lying) is to cherry-pick details,
report them out of context, and imply a much greater
significance than they actually possess. For example, a
drug may be shown to reduce cholesterol, but to have
absolutely no effect on the rate of heart attacks and
strokes. Given that the public assumes that lower
cholesterol leads to better heart health, the ads for this
drug may make a big deal about the drop in cholesterol,
and even state accurately that lower cholesterol is
typically associated with lower risk of cardiovascular
disease. Theyjust conveniently leave out the fact that this
particular drug doesn’t seem to lead to that same lower
risk. The drug’s ability to reduce cholesterol doesn’t
really matter, at least when it comes to its users’ length
and quality of life.

Realistically, you need to have a working knowledge
of the scientific method to assess a health claim
according to the first two tests (is it true and is it the
whole truth?), along with access to the details of how the
study was constructed. If you’re not a scientist, however,
don’'t despair. If you're looking at a drug ad in a



magazine, you can just turn the page to read the
voluminous fine print about its side effects and
warnings. Or you can consult peer-reviewed journals.
Peer review is a process in which research findings are
reviewed and critiqued by qualified professionals before
publication. This strategy affords the scientific
community an opportunity to challenge study results in a
way thatis open to professional and public scrutiny—it is
a chance to replicate and verify research observations or
to demonstrate that the findings are false. This may not
be a perfect system, but | know of nothing better. At a
minimum, it encourages objectivity and integrity. And it
provides readers of peer-reviewed journals with a level
of confidence about the findings published in its pages.
However, when it comes to the third question—
whether a new health claim’s implications matter—that’s
something just about everyone can evaluate for
themselves. Itjustrequires a litle common sense.

HOW TO TELL IF A HEALTH
INTERVENTION MATTERS



When [ think about whether a health intervention matters
—in other words, whether it is worth pursuing for an
individual, business, or researcher—I| use three basic
criteria, listed here in reverse order of importance:

e How quickly does it work? (Rapidity)

e How many health problems does it help solve?
(Breadth)

e How much will my health improve due to the
intervention? (Depth)

Let's look at each of these in turn.

Rapidity

How long does it take for a nutrient, drug, genetic
modification, or whatever to actually function within the
body? I'm not talking about how long it takes for a
substance to be absorbed in the bloodstream and
transported to tissue cells. Instead, I'm asking, “How
long before there’s a meaningful effect, like an energy
boost or reduction of disease symptoms?”

The speed at which most nutritional benefits appear
when switching to a WFPB diet is jaw-dropping.



Diabetics must be monitored from the very first day they
adopt the diet, so their meds can be reduced as the diet
takes effect. Otherwise, theyre in real danger of having
their blood sugar drop low enough to send them into
hypoglycemic shock.

Nonnutritious food also works really quickly, but in
the opposite direction. Within one to four hours of
consuming, for example, a high-fat McDonald’s meal
(Egg McMuffin®, Sausage McMuffin®, two hash brown
patties, non-caffeinated beverage), serum triglycerides
shoot up (increasing the risk of heart disease and
diabetes, as well as many other conditions) and arteries
stiffen (raising blood pressure). Recovery to normal
fluidity takes several hours. None of this occurs following
a low-fat meal consisting of cereal and fruitL

When my friend and colleague, Caldwell Esselstyn,
Jr., MD, used a mostly WFPB diet to reverse advanced
heart disease in a study that began in 1985, he found
that chronic chest pain (also known as angina) typically
disappeared within one to two weeks. Compare that to
an angina drug such as ranolazine (marketed under the
trade name Ranexa), which was approved by the Food
and Drug Administration (FDA) in 2006.2 One clinical trial



undertaken to establish its effectiveness randomly
assigned 565 patients to a Ranexa group or a placebo
group. The Ranexa group experienced a “statistically
significant reduction” in angina episodes over six weeks.
Sounds great, right? What it means is that the Ranexa
group went from 4.5 to 3.5 angina episodes per week.
Not exactly the speedy solution anyone really wants, is
it? Add to that the common side effects reported by the
manufacturer, including “dizziness, headache,
constipation, and nausea” (the study didn’t say how
rapidly those showed up), and you have Western
medicine’s best answer to a WFPB diet. expensive
interventions with limited positive effect and a host of
potential side effects.

Some may think it's unfair to compare
pharmaceuticals to WFPB, since the drugs are meant to
treat symptoms rather than root causes of disease. But if
there is one thing these prescription meds should have
going for them, it is rapidity of effect. Indeed, the one
useful function they can perform is “buying time” for a
patient for whom a lifestyle and dietary intervention
otherwise might be too late. When someone is wheeled
into the ER after suffering a heart attack or stroke, it's a



better idea to administer a thrombolytic drug to dissolve
the blood clot than to give them an intravenous kale
smoothie. But aside from true emergencies, the rapidity
of response of WFPB is superior to any drug—without
the negative side effects.

Breadth

How widespread are the intervention’s effects
throughout the body? Does the intervention improve a
wide range of functions, or just one specific measure of
biological functioning, like blood pressure or lipid
profile? You might think that a one-size-fits-all approach,
where one strategy could resolve a wide variety of
medical conditions, would be exactly what the doctor
ordered. But medical science is deeply suspicious of
anything claiming to be a panacea (from the Greek
words pan, meaning “all,” and akos, meaning “remedy”).

In contrast, the most highly prized Chinese
medicines are the ones that treat the widest variety of
ailments. In the early 1980s, senior medical people in
China introduced me to their centuries-old tradition of
using herbs medicinally. Often, these herbs are used in



their whole form, typically steeped in water and often as
one of several ingredients. The “king” of these Chinese
herbs, the one most prescribed and consumed, is
ginseng. Carl Linnaeus, who pioneered the scientific
system for naming plants and animals, dubbed ginseng
“Panax’ based on his awareness of the plant's multiple
uses in traditional Chinese medicine.

Remember Daniel Boone, that famed American
frontiersman? Do you know what he was doing out there
in the wilderness with his coonskin cap and rifle?
Hunting and trapping, right? Sure, Boone did his share
of harvesting animal parts. But when he faced financial
ruin because of some bad real estate deals in the
1780s, he went where the money was: American
ginseng (scientific name Panax quinquefolius). Boone
paid Native Americans to harvest the roots, which he
shipped to China for a fortune. He wasn’t the only one
making money on the herb; we know that John Jacob
Astor earned $55,000 for his first shipment of ginseng to
China, equivalent to more than $1 million today.

The reason the Chinese were willing to pay so
much for ginseng, and why the Native Americans knew
exactly where to harvest it, is because the plant works to



promote health in so many different ways. The Cherokee
used ginseng to ease colic, conwlsions, dysentery, and
headaches. Other Native American tribes found the roots
helpful in treating indigestion, weak appetite, exhaustion,
croup, menstrual cramps, and shock2 Now that's
breadth!

The WFPB diet deals with so many diseases and
conditions that you begin to wonder if there isn’t just one
basic disease cause—poor nutrition— that manifests
through thousands of different symptoms. Rather than
focus on the underlying cause, Western medicine has
decided to focus on the individual symptoms and call
each of them a disease. And admittedly, it's good
business to identify thousands of different diseases,
then make and sell treatments for each of them, rather
than to look at the big picture and prescribe one simple
intervention that helps them all. But its not good
medicine.

If you’re impressed with the range of effects of the
ginseng root alone, you'll be blown away by the breadth
of results from a WFPB diet. While ginseng can relieve a
wide variety of symptoms, good nutrition deals with the
root causes of disease—including those as different as



cancer, cardiovascular disease (e.g., cardiac arrest,
stroke, and atherosclerosis), obesity, neurological
disorders, diabetes, a wide variety of autoimmune
diseases, and bone diseases. Since The China Study’s
publication, | have heard from readers about other
illnesses, mostly nonfatal, that have also been alleviated
or resolved by a WFPB diet—illnesses like headaches
(including migraines), intestinal distresses, eye and ear
disorders, stress disorders, colds and flu, acne, erectile
dysfunction, and chronic pain. This is an exceptionally
broad scope of nutritionally controlled diseases,
although for each of these diseases or disease groups,
more professional research would be helpful to
document mechanisms for these effects. My
impressions of the impact of this diet on a few of these
illnesses (e.g., colds and flu, headaches, various aches
and chronic pain conditions) are based more on
anecdotal evidence than on empirical, peer-reviewed,
and published evidence. Still, the number of times I've
heard individuals and physicians say that adopting a
WFPB diet simultaneously resolves these health
problems has begun to convince me that it works for the
vast majority of people most of the time. In earlier years |



had my own problem with migraine headaches and
arthritic-type pain. These problems disappeared when |
fully adopted the WFPB diet.

Let's try a thought experiment. Someone you care
about tells you they have a chronic disease (take your
pick from the list above) and their doctor gave them a
choice of two treatments. Treatment #1 would slightly
reduce the severity of a single symptom of that disease,
but would not improve their chances of being cured of it
(or even living longer), and would threaten a wide array of
nasty side effects. (Of course, their doctor would
prescribe additional meds to deal with those side
effects, and then still more meds to deal with the side
effects of all the interactions of the other meds, and so
on.)

Treatment #2 would typically resolve the root cause
of the disease fairly quickly, thus ending all symptoms
and increasing their life expectancy and the quality of that
life. Side effects would include achieving their ideal
weight, having more energy, looking and feeling better,
and even helping to preserve the environment and slow
global warming.

Which treatment would you suggest to them?



To the medical establishment this thought
experiment is totally nonsensical. The vast majority of
medical research looks only at the very specific effects of
one element (whether a drug, vitamin, mineral, or
procedure such as an operation) on a single symptom
or system. Anything else—such as looking at macro
differences like lifestyle and diet—is just considered too
messyto be reliable.

Depth

Okay, so far we’ve looked at how quickly nutrition affects
bodily functioning (rapidity) and how many systems it
influences (breadth). There’s one last crucial factor in
evaluating the power of a health intervention: the size, or
significance, of the effect. Another word for this is
profundity. All things being equal, would you rather
undergo a therapy that made a slight improvement to
your well-being, or an enormous one?

Plant-based nutrition tends to elicit enormous effect
sizes. | first saw this in a set of experiments in India that |
read about and then replicated with my graduate
students at Cornell, in which researchers exposed



laboratory animals (rats) to a powerful carcinogen
(cancer-causing agent), then fed one group a diet of 20
percent animal protein and the other a diet of 5 percent
animal protein. Every single animal in the 20 percent
group developed cancer or cancer precursor lesions,
while not one of the 5 percenters did. One hundred
percent to zero percent. That kind of result is rarely seen
in biological studies that have so many confounding
variables. Yet that's what we found. We repeated this
experiment in several different ways because it was hard
to believe at first, but that result held, experiment after
experiment. You don’t get more profound than that.

Maybe you're thinking, Hold on. Just because diet
has this kind of effect on rat cancer doesn’t mean it can
improve human health on the same scale. Animal
studies are one thing. What about a study that looked at
really sick people and changed their diet drastically?
Could a nutritional intervention produce as profound an
effect?

Two cardiologists, Lester Morrison and John
Gofman, undertook studies in the 1940s and 1950s
(almost 70 years ago!) to determine the effect of diet on
heart disease in people who had already had a heart



attack2 The doctors put these patients on a diet with
less fat, cholesterol, and animal-based foods—a
regimen that dramatically reduced subsequent
recurrence of heart disease. Nathan Pritikin did the
same thing in the 1960s and 1970s2 Then Drs.
Esselstynf—j and Dean OrishZ set out to learn more in
the 1980s and 1990s. Working separately, they both
showed that a plant-based, high-carbohydrate diet
controlled and even reversed advanced heart disease.
We touched on Esselstyn’s remarkable study in the
section on rapidity above, and you can read more about
his and all these researchers’ work in The China Study.
But let's talk a little more now about Esselstyn’s findings
in terms of depth of effect.

ESSELSTYN'S HEART DISEASE
REVERSAL STUDY

In 1985, Esselstyn recruited patients with advanced but
not immediately life-threatening heart disease for a
clinical trial to explore whether heart disease might be



reversed using diet® He confirmed the severity of the
coronary artery disease with angiograms to be sure that
their disease progression was advanced. The only other
requirement for admission into the study was a
willingness to attempt the dietary changes he proposed:
effectively, a WFPB diet.

Dr. Esselstyn formally reported his findings at five
and twelve years.g In the eight years prior to the study,
his eighteen subjects had had forty-nine coronary
episodes (e.g., heart attacks, angioplasty, bypass
surgery), but during the twelve years after adopting a
WFPB diet, there was only one event, involving a patient
who strayed from his diet. He has casually followed his
subjects since then, and all but five are still alive today,
twenty-six years later. The five who passed away did not
die of cardiac failure, but from other causes. (The
average age of his subjects in 1985 was 56; someone
who was 56 in 1985 would be 83 in 2012, so that's really
not unexpected.) And the ones who are still alive are
cardiac symptom free. The subjects had forty-nine
cardiovascular events in the ninety-six months prior to
the intervention, and zero cardiovascular events in the
roughly 312 months since the intervention began. This



life-and-death finding is about as profound as any health
benefit | have ever known. Nothing else in medicine
comes close.

Compare these findings to the drug Ranexa, which
we looked at earlier in this chapter, in terms of reducing
deaths from heart disease and other causes. A giant
follow-up study of 6,500 Ranexa patients found a few
trivial improvements in certain numbers, but the overall
verdict, as reported in the Journal of the American
Medical Association, was: “No difference in total mortality
was observed with ranolazine compared with

placebo.”m

STATISTICAL SIGNIFICANCE VERSUS
MEANINGFUL SIGNIFICANCE

The depth of an effect is important not just to the person
who experiences that effect. The depth of effect you
expect to see in an experimental study determines the
number of subjects you need for that study in order to
assess with any degree of confidence whether the



results are real or just a meaningless blip. In other
words, the smaller the difference between two
conditions (say, experiment and control group, or
Treatment A and Treatment B), the more experimental
subjects you need in order to show that the difference is
real, and not simply due to chance. In a case like
Ranexa, where episodes of angina were reduced from
4.5 to 3.5 per week, you'd need several hundred study
participants to show that the result is unlikely to have
occurred randomly—or, in scientific jargon, to be
“statistically significant.”

You may be wondering about the size of Esselstyn’s
study, since his experimental group was so small. Is
eighteen a large enough sample size to prove statistical
significance? To answer that question, let's imagine a
different outcome to the experiment above. Let's say
Group B, the control group, still gets four to five attacks
per week on average. Group A, the group getting the new
treatment, gets no more attacks at all. None. Zero.
Hundreds of data points are no longer required when the
effect is so large. The likelihood that such profound,
consistent results are the result of chance is nearly
zero



When you spend time poring through scientific
research, you come across the concept of statistical
significance a lot. The concept is very useful; it prevents
people from drawing conclusions based on not enough
data. If you flip a coin once and it lands heads, for
example, you can’tannounce thatit’s a fixed coin that will
always land on heads. You can’t distinguish a pattern
from the noise of randomness inherent in coin tosses
from a single toss, or even five or six. The problem is,
many researchers worship statistical significance at the
expense of something equally important: actual
significance, as in, “Who cares? Why does this result
matter?” Are we really that excited about reducing angina
attacks from 4.5 to 3.5 per week? Not to minimize the
suffering of patients with heart disease, but shouldn’t we
spend our time and money seeking and evaluating
treatments that significantlyimprove lives, as opposed to
just maintaining and managing a disease state?

TOWARD A BETTER HEALTH SOLUTION



Given the evidence I've shared with you in this chapter,
you would think that the top med schools in the country
would make plant-based nutrition the premier “medical”
science of the future. The majority of medical school
training and NIH funding should be for training and
research in nutrition to discover the best ways to counsel
patients to improve their diets and create environments
where eating well is easier than eating poorly. Nothing of
the sortis happening.

Sure, healthy eating (a purposefully vague term that
means nothing in the public discussion) is given lip
service by the medical establishment. But that
establishment doesn’t really take diet seriously as the
first and primary means of treating and preventing
disease. The importance of eating a diet of whole, plant-
based foods (especially high-antioxidant, high-fiber
vegetables) has really only been accepted by the
alternative, preventive medicine community, while within
the medical establishment, the idea that nutrition might
impact diseases as serious as cancer is considered
just plain “wacko’—despite the fact that almost none of
those professionals who systematically reject nutrition’s
potential have anytraining in this field.



Research shows this way of eating is actually our
best means of treating disease. Better than prescription
drugs. Better than surgery. Better than anything the
current medical establishment has in its arsenal in the
various “wars” on cancer, stroke, heart disease, MS, and
so forth. Perhaps it's time to stop declaring war on
ourselves through toxic drugs and dangerous surgeries,
and instead treat ourselves with kindness by feeding
ourselves the sorts of foods shown to grow and sustain
healthy, vibrant people and cultures.

We need a new way of relating to words like health
and medicine. Health is more than a few superficial
expressions like “eat a good diet’ or “use alcohol in
moderation” or “use the stairs, not the elevator.” Of
course, there is merit in these statements, but for the
most part they dismiss the possibility of real change.
They are politically correct statements lacking specificity
and substance.

Instead of feel-good pabulum that accomplishes
nothing, we need to make nutrition the central element of
our health-care system. Furthermore, we must get away
from the “diet’” mentality that promotes heroic and
unsustainable spurts of healthy eating. Instead of



“dieting,” we must change our lifestyle to include a diet
that promotes health. People who adopt a WFPB diet
find that most of their health problems were caused or
significantly worsened by their old diets and resolve
naturally and quickly once the body starts getting the
proper fuel. It's like someone who hits their head with a
hammer three times a day and finds that nothing cures
their headaches. It just makes sense to put down the
hammer!

I naively believed that everyone in the research and
medical communities would be able to see the common
sense wisdom in this approach once they saw the
findings | had. But when | began to state my conviction
that nutrition should be the centerpiece of our medical
system, | saw how wrong | was. One of the most eye-
opening phenomena has been the ferocity with which
I've been attacked for sharing my research findings and
their implications—sometimes even by fellow medical
practice and research professionals.

As foolish as it appears to me now, | had no idea
when | started on this path that the ideas in this chapter
would brand me as a heretic and threaten my funding
and career. Fortunately for me, those effects have proved



to be far more unsuccessful than successful. But before
we jump into the big issues driving those attacks, I'd like
to share my heretical path with you. After all, I've had a
fifty-year head start on some of these ideas. Let's bring
you up to date before we jump into the fray.






My Heretical Path

When we live in a system, we absorb a system and
think in a system.
—JAMES W. DOUGLASS

hen | began my research career in nutritional
W science, | was naive to a fault. My childhood
environment of hay fields and milking barns did not
prepare me for the dark side of “science” as itis currently
done: the greed, the small-mindedness, and the outright
dishonesty and cynicism of some of its practitioners. Not
to mention the shocking examples of how public officials
closed their eyes to important findings that got in the way
of their reelection.
| entered the academy eager to participate in my
idealized version of scientific inquiry. | couldn’t imagine
anything better: learning new things, choosing which
questions to research, then sharing and debating ideas
with students and colleagues. | loved the transparency



and integrity of the scientific method—how personal
opinions and biases faded away before the majesty of
real evidence. How a well-conceived experiment was like
setting the table beautifully and inviting Truth to dinner.
How honest questioning could banish ignorance and
create a better world.

What | discovered is that science was, is, and can
be just like that—as long as the researcher is careful not
to pursue politically incorrect ideas outside the
boundaries of “normal” science. You can wonder and
ask and research anything you like, until you cross the
line defined by prejudice and reinforced by the moneyed
interests that fund almost all science.

Normal science. That's a strange phrase, isn’t it?
Normal science means anything that doesn’t challenge
the prevailing paradigm—the agreed-upon story of how
the world is. “Normal” doesn’t mean “good” or “better” in
any way; it just means that the researcher has refrained
from asking questions whose answers are considered
already known and no longer subject to debate. For
much of my career I've found myself bumping up against
the invisible boundaries of the scientific paradigm. In the
last few decades, | finally decided to blast through them



altogether. That's how | know so much about those
boundaries: sometimes you have to cross the line to find
outwhere itis.

One of the most devilish things about paradigms is
that theyre almost impossible to perceive from the
inside. A paradigm can be so all-encompassing that it
simplylooks like all there is. For example, let’s look atan
obsolete paradigm that reigned for hundreds of years:
the idea that the sun revolved around the earth, and not
the other way around. You can’t blame people for
believing that the earth was the center of the universe;
when you go outside, you see the earth standing still
while the sun, moon, planets, and stars move across the
sky. When Copernicus published De Revolutionibus in
1543, asserting that the earth rotated around the sun, he
was challenging common sense, a millennium of
scientific agreement, and an outraged religious
community. The fact that he had evidence—that his
theory in fact explained phenomena that were
unexplainable under the prevailing earth-centric theory—
didn’t matter one bit. As philosopher-songwriter Paul
Simon put it, “Aman hears what he wants to hear and
disregards the rest.”



I'm not trying to compare myself to Copernicus. His
story is just a well-known example of an obsolete
paradigm standing in the way of progress and the
discovery of truth. In a perfect world (the one | believed in
when | began my research career), the scientific method
would simply compost inadequate paradigms when the
evidence showed their limitations. But people who have
built their careers upon these paradigms can act like
threatened dictators; they cling to power at all costs, and
the more they are challenged, the nastier and more
dangerous they become. (This is doubly true when the
paradigm supports powerful moneyed interests—but
we’'ll get to that shortly.)

Once | stepped outside the prevailing nutritional
paradigm, | discovered something exhilarating: you can
learn a lot about the inside of a paradigm from the
outside. Think of a fish swimming in the ocean, blissfully
unaware of other environments. Once she is caughtin a
net, hoisted in the air, and then dropped on the deck of a
ship, she has no choice but to confront the inadequacy of
her old belief that the entire world was water. Suppose
she wriggles free of the net and flops back into the water.
How can she describe what she has seen to her



fellows? What would be their likely reaction, if they were
anything like us? “Poor Dori has gone mad. She’s
babbling and making up lies.” What's happened, of
course, is that Dori now sees the ocean for what it is:
one environment among many. She realizes that it has
boundaries, and understands some of the properties of
this element called “water” Because she has
experienced dry air, she now perceives water as wet and
cold. She now knows that water has a certain feel, and
responds to tail and fin movements in a particular way
that isn’t universal. There are other truths out there, and
Dori can now place the ocean within that larger context.
My journey “out of the water” has led me to be
branded a heretic by many of my colleagues. Unlike Dori,
| wasn’t thrown out of the paradigm; | just kept swimming
in a direction thatled me closer and closer to shore until
eventually | reached dry land. My heretical path through
the research world has been a result of my curiosity
about and dogged pursuit of “outlier observations.” An
outlier is a piece of data that doesn't fit with the rest of
the observed results. It's a weird blip, an anomaly,
something out of place—an unusual outcome that, if
we're honest with ourselves about it, can call into



question the integrity of our current understanding.

Often, outlier observations are simply mistakes. The
scale was broken. Two test tubes were accidentally
switched. That sort of thing. Sometimes outlier
observations are the result of deliberate fraud,
perpetrated by researchers seeking to make a name (or
a fortune) for themselves. So science is rightly skeptical
of data that seems to contradict prevailing wisdom. After
all, we don’t want our understanding of the universe to
lurch and sway with everyrandom measurement.

The scientific method, at its best, looks at outliers
and says, “Prove it! Show us that wasn’t a fluke, a
mistake, or a lie.” In other words, reproduce that result
under laboratory conditions. Describe the experiment in
enough detail that others can repeat it and see if they get
the same outlier result. If an outlier can withstand that
kind of scrutiny, it's supposed to get folded into our
knowledge base and change our paradigm.

Unfortunately, scientists are human and don’t
always represent the very best of the scientific method.
When a finding threatens the validity of their life’s work,
they can become irrationally defensive. And when new
evidence threatens their funding, they can get downright



nasty. You can tell when this happens because they stop
arguing about the evidence and start slinging epithets.

My first step onto the path of heresy occurred when |
discovered an outlier observation that called into
question one of the most deeply held beliefs in nutrition:
the notion that animal protein is good for us.

THE COW AND |

Coming from a dairy farm, | thought my contribution to
humanity's well-being would be to figure out how to get
more protein from farm animals. After all, millions of
people around the world suffer from malnutrition, and
one of the principal nutritional problems was protein
deficiency. If we could make milk and meat cheaper and
more plentiful, we could alleviate untold suffering. As a
popular folk song written in 1947 put it, “If each little kid
could have fresh milk each day, if each working man had
enough time to play, if each homeless soul had a good
place to stay, it could be a wonderful world.” Fresh milk
was right up there with a humane work week and ending



homelessness! What could be more noble?

The topic was perfect for me. My entire childhood
had been about milking cows and sharing the goodness
with our customers. My background in veterinary
medicine, biochemistry, and nutriton gave me
knowledge and insights | could use to manipulate
animal feeds to improve the human food supply. And the
beef and dairy industries were—and still are—very
generous with grant money to further such research. It
would have been hard to find anyone less likely than me
to throw all that away when confronted with evidence that
animal protein was actually harmful to humans.

What did me in, as | look back, was my insatiable
curiosity when it came to outlier observations. | believed
that my job was to discover the truth, wherever it led. And
my research into protein led me, step by step, to a
realization that the entire modern scientific paradigm
was badly flawed.

PROTEIN, THE (NOT SO) PERFECT
NUTRIENT



My slippery slope to heresy began with that puzing,
even alarming observation | made in the late 1970s,
which you'll recall from the introduction: the children in
the Philippines who ate the most protein were the ones
most likely to get liver cancer. That finding was so
strange, and so counter to everything | believed and
thought | knew, that | immediately searched the scientific
literature to see if anyone else had ever seen such a
connection between protein and cancer.

Someone had. A group of Indian researchers had
conducted a “gold standard” clinical trial, the kind that
isolates one variable and performs a controlled
experiment on it1 The researchers had fed aflatoxin, a
powerful carcinogen, to two groups of rats. One group
was fed a 20 percent animal protein (casein) diet. The
other group was protein deprived, ingesting only 5
percent of their calories from casein. The results? Every
single 20 percent protein rat developed liver cancer or
cancer precursor lesions. Not a single 5 percent protein
rat did. (You may recall this study from chapter two’s
discussion of depth of effect.)

Looking back, the wise career move would have
been to imbibe several stiff drinks, go to bed, and never



think about it again. Tackling such a controversial topic
so early in my career was a lot more dangerous than |
knew. And despite my growing awareness that the actual
practice of science was not all about the selfless
discovery of truth, | was still naive enough to think that the
world might appreciate (and reward) information that
could eradicate the scourge of cancer.

I will say that | proceeded cautiously, and so
managed to fly under the radar of potential critics for
many years. | set up research labs, first at Virginia Tech,
then for many more years at Cornell, to investigate the
role of nutrition in preventing or causing cancer. We
conducted very conservative experiments that looked at
the biochemistry of proteins, enzymes, and cancerous
cells, the sort of beaker-and-test-tube, high-powered
microscope science that grant reviewers and journal
editors like. Except our group of mad scientists was
slowly proving, beyond any doubt, that not just excess
dietary protein, but a particular type of excess dietary
protein, promoted cancer formation and growth. And
these results, seen in our experiments with rats, were
consistent with human population and case-control
studies that showed impressive associations between



animal-based protein consumption and cancer rates.

When | say “protein,” what foods do you think of?
Probably not spinach and kale, although those plants
have about twice as much protein, per calorie, as a lean
cut of beef. No, to most of us in the United States, protein
means meat, milk, and eggs. Our love affair with protein
has been around for a long time. The word protein gives
us a clue as to how deeply we revere our protein: its
Greek root, proteios, means “of prime importance.” And
the “really good kind” of protein has long been the kind
found in animal-based foods. Shortly after protein was
discovered by Gerardus Mulder in 1839,2 a famous
chemist, Justus von Liebig, then went on to exclaim that
animal-based (“high quality’) protein “was the stuff of life
itselft” The high-quality label even made sense from a
biochemical perspective—our bodies, themselves made
up of animal protein, can metabolize animal protein
much more efficiently than they can plant protein.

So imagine our shock when animal protein, but not
vegetable protein, was the culprit in turning on cancer in
our studies. The most significant carcinogen, the
substance that almost invariably led to cancer at 20
percent of the rats’ diet, was casein, or milk protein.



Plant proteins, such as those from wheat and soy, had
no effect on cancer development, even at high levels.2

In fact, in 1983, my Cornell University research
group showed that we could switch early cancer growth
on and off in rats simply by changing the amount of
protein they consumed. Equally amazng, when cancer
was switched off for a relatively long time by feeding a
low-protein diet, it could be turned on again by switching
to a high-protein diet? The effect was striking. When
turned on, cancer growth was vigorous and robust.
When turned off, it was totally shut down. Major changes
in cancer development, both positive and negative, were
triggered by only modest changes in protein intake.

Boy, did we have outlier research on our hands! Part
of the significance of our findings was the relatively low
animal protein levels needed to trigger cancer. Most
carcinogen studies (for example, the ones on food dyes
and nitrates in hot dogs and environmental toxins like
dioxin) dose the lab animals with hundreds or
thousands of times the amount they would ever
encounter in nature. The extremely powerful
carcinogenic effect we saw was occurring at levels of
animal protein that humans routinely consumed, and



were encouraged to consume.

At this point | knew we had a provocative finding on
our hands. We needed airtight experimental design,
rigorous documentation, and as much transparency as
we could provide to back up the protein-cancer
connection. We approached our continuing research
from different perspectives and published our results in
the most critical peer-reviewed scientific research
journals. We had to do our studies very carefully
according to the accepted criteria for research in order to
survive and secure the necessary but very competitive
funding.

Because we followed those research criteria so
rigorously, we were able to get funding despite the
incendiary nature of the topic. We received funding from
the National Institutes of Health (NIH) for twenty-seven
years in a row, money that allowed us to learn an
incredible amount about the nature of animal protein and
its biochemical effects within the body. We learned how
protein, once consumed, works within the cell to turn on
the cancer process. As with the similar Indian research
on rats, our results were lopsidedly convincing.
Something quite dramatic and provocative was going on.



During these early days of our research, | was
invited to give a lecture at the Fels Institute of the Temple
University School of Medicine by Peter Magee, the editor
in chief of the leading journal in the field of oncology
research, Cancer Research. At dinner after my lecture, |
told him of a new experiment that we were planning, one
that might prove to be quite provocative. | wanted to
compare this remarkable protein effect on cancer growth
with the well-accepted effect produced by a really potent
chemical carcinogen. | told him that | suspected that the
animal protein effect would be of far more concern. He
was highly skeptical, as the editor of a prestigious
journal should be. When a scientific paradigm comes
under attack, the burden of proof falls squarely and
rightfully at the feet of the attacker.

Part of our current paradigm is that bad stuff in the
environment causes cancer, and the more enlightened
elements involved in the war on cancer seek to reduce
our exposure to that bad stuff. Not part of our current
paradigm is that the food we eat is a much more
powerful determinant of cancer than just about any
environmental toxin. And | suggested that a relatively
modest change in nutrient consumption might be even



more relevant for cancer development than consuming a
potent carcinogen. | asked the journal’s editor whether
he would consider highlighting our findings on the cover
of his prestigious journal if we actually got such results.
To his credit, he agreed to consider it despite his well-
entrenched skepticism. He “knew,” as did almost all
cancer specialists back then, that cancer occurs
because of chemical carcinogens and viruses and
genes, not because of modest changes in nutrient
consumption. But he agreed that if | could prove my
heretical statement to his satisfaction, he would accept
the findings and publish our research.

When we actually did these new experiments, it
supported our previous findings even more clearly than |
had expected.2 Animal protein intake determined cancer
development far more than the dose of the chemical
carcinogen. But my hope for having these exciting results
featured on the cover of our association’s journal was
dashed. My editor in chief colleague was now retired,
and his replacement and the Editorial Review Board
were changing policy. They were inclined to dismiss
nutritional effects on cancer. Instead, they referred
manuscripts on the connection between cancer and



nutriton to a new, untested journal, Cancer
Epidemiology, Biomarkers & Prevention, a good way of
relegating such nutrition-related research to second-
class status. They wanted papers that were more
“intellectually stimulating”—ones with aims like figuring
out how cancer works in molecular terms, especially if
the answer concerned chemicals and genes and
viruses. They considered investigating nutritional effects
on cancer growth, as we were doing, to be almost akin to
nonscience.

At about this same time, when we had even more
convincing evidence of this remarkable protein effect, |
gave a keynote presentation at the World Congress of
Nutrition in Seoul, South Korea. A good-sized audience
of researchers was in attendance, and during a
question-and-answer period, a former colleague of mine
in the audience—and a well-known advocate for
consuming more, not less, protein—arose and
lamented, “Colin, you're talking about good food! Don’t
take it away from us!” He did not question the validity of
our research results; he was concerned that | was trying
to undermine his personal love for animal protein.

| knew then that our research was becoming a



lightning rod for people’s strong feelings about their food
habits. Even rational, data-driven scientists could be
sent into prolonged states of hysteria when presented
with evidence that their favorite foods might be killing
them. Talk about hitting a sensitive nerve! The sad part of
this story is that my questioner has since traveled to
greener pastures, at an age much too young. He
suffered from a kind of heart problem thatis promoted by
animal-based protein.

Our research continued to pose a series of very
provocative heresies focusing on the idea that so-called
high-quality protein might not be as high in quality as
always thought. Associating a valued nutrient like protein
with increased growth of a feared disease like cancer
was heresy squared. Our most revered nutrient
promoted our most feared disease. (Other heresies to
come!)

THE CANCER MINEFIELD

During the late 1980s, | accepted an invitation to give a



Grand Rounds lecture to the McGill Faculty of Medicine in
Montreal, the top-ranked medical education program in
Canada. Because it was before the publication of the
results of our nationwide study in China (the one |
discuss in depth in The China Study), | spoke only of the
potential relationship between cancer and imbalanced
nutrition, based on our own findings on protein, along
with a few observations of other research groups. |
showed in some detail the remarkable results that we
were getting on cancer reversal when dietary protein was
decreased. | went on to speculate about someday using
a nutritional strategy to treat cancer in humans. | could
say no more than that, however, because at that time, |
did not know what specific strategy might be used.

Later that evening, | was taken to dinner by the
chairs of the Big Three departments involved in cancer
treatment: surgery, chemotherapy, and radiotherapy.
During our conversation, Surgery Chair asked me what |
meant by my remark on the possibility of nutrition
affecting cancer development after patients had learned
of their cancer. | pointed out that we had enough
preliminary evidence to justify the testing of this
hypothesis. We had a lot more evidence than is



generally available for risky commercial treatments, such
as new forms of chemotherapy and radiotherapy. Really,
it was no comparison. Potential upside of nutritional
therapy: turning off cancer development completely.
Likelihood based on experimental data: very high.
Potential downside of nutritional therapy from a health
perspective: none. We all know about the side effects of
chemo and radiation, as well as their far-from-stellar
success rates. Surely it made sense to give nutrition a
try?

Surgery Chair quickly responded to say that he
would never allow any of his patients to try a nutritional
approach as a substitute for the surgery that he knew
well. He went on to give as an example: the superior
ability of surgery to treat breast cancer. But
Chemotherapy Chair took issue with Surgery Chair’s
opinion, saying that chemotherapy was more effective
than surgery. While Surgery Chair on my left was
contesting Chemotherapy Chair on my right,
Radiotherapy Chair, sitting across the table from me,
found fault with the opinions of both of his colleagues.
On the case under discussion, he insisted, radiotherapy
could offer the best treatment. | was in no position to



know who might have the better argument and merely
listened. Looking back, it was really quite funny, except
when you consider all the death and suffering these
attitudes have caused.

At the time, | took note of three interesting things.
First, these medical luminaries could not agree on which
treatment—surgery, chemotherapy, or radiotherapy—
was best for treating breast cancer. Second, they had no
tolerance for nutritional therapy, because according to
them, and me atthattime, it hadn’t yet been shown to be
effective for humans. Third and far more important, they
clearly had no interest even in discussing ways in which
research might be conducted to explore the possibility of
using nutrition as a means of treatment. Now, more than
twenty years later, the discussion remains the same. It
was clear that there was a serious disconnect between
these gentlemen and me as to what the emerging
evidence of nutriton on cancer was showing. The
majority of oncologists still worship one of the three
“traditional” treatments and have no patience for or
understanding of nutritional treatment options.

| since have presented two recent talks, one to an
audience of cancer researchers and specialists in



Chicago sponsored by two highly reputable medical
schools, and the other to a U.S. National Cancer Institute
venue in Sacramento, California, in which | recalled this
twenty-year-old story. | did so simply to make that point
that while the clock is still ticking, the conversation is
barely shifting. Ifitisn’t a new surgery, chemo cocktail, or
radiation protocol, the cancer industryisn’t buying.

HERESIES AND MORE HERESIES

I don’t mean to say that everyone who disagrees with me
is some sort of dogmatic, narrow-minded caveman. I'm
a scientist, and | expect (and hope) that my findings will
be challenged by other researchers. Given the
importance of what | believe | and others have
discovered, it's critical that we put it to the test to make
sure it's correct, and thatit's not the result of sloppily and
poorly executed studies. | welcome those who critique
my statistical methods. I'm thrilled when someone
attempts to replicate one of myfindings, even if their goal
is to prove me wrong. Over the years, many of my critics



have been responsible for pointing out the next phase of
my research, or helping me tighten up a study design, or
helping me imagine new ways to approach a thorny
issue. That's the scientific method at its best: all of us
competing not for personal glory and wealth, but to serve
the highest truth and the highest good.

The attacks on and dismissals of my findings are
more than the normal scientific discovery process,
however. The real issue in many cases is that | am
asking questions that threaten the reigning research and
medical paradigms. The questions | and others have
asked over the years have produced answers that are
outside the rigid mental boundaries that small-minded
science enforces.

We’ve discovered that cow’s milk protein at
reasonable lewvels of intake markedly promotes
experimental cancer growth, which is outside of the
nutrition paradigm.

We've discovered that experimental cancer growth
can be turned on and off by altering practical levels of
nutrient intake, and can be treated by nutritional means,
which is outside of the cancer treatment paradigm.

We've observed that these effects are driven by



multiple mechanisms acting in concert, which is outside
of the medical paradigm.

We've found that cancer growth is controlled far
more by nutrition than by genes, which is outside of the
scientific paradigm.

We've shown that the nutrient composition of foods
is more a determinant of cancer occurrence than
chemical carcinogens, which is outside of the cancer-
testing and regulatory agency paradigms.

We've found that saturated fat (and, for that matter,
total fat and cholesterol) is not the chief cause of heart
disease (there’s animal-based proteins as well), which
is outside of the cardiology paradigm.

I could go on and on. I'm just thankful | don’tlive in a
past era, when heretics were sentenced to house arrest
or burned at the stake for their views!

These findings may not be that striking to readers
outside of the world of scientific research, but be
assured that they clearly are unexpected, even
unbelievable phenomena (heresies?) for virtually anyone
inside the medical research community. Most of these
findings—and many more that | could cite—arose partly
by luck, but after making that first unlikely observation



(high casein “causing” cancer growth), | became more
and more aware that | had strayed beyond the paradigm
of normal science.

Once | had tasted the forbidden fruit, | was hooked.
Having accidentally strayed from the straight and narrow,
| was becoming more and more curious about what else
might be hiding in plain sight outside of the existing
paradigms. | then began to see, through my public policy
work, why paradigms exist and how they function. |
especially became aware that the ideas inside of a
paradigm are often strikingly opposed to ideas outside
of it, thus making the boundaries clearer.

You may be thinking that all this talk about what's
inside and what's outside of paradigms seems abstract
and even academic. Why does this argument really
matter? Actually, deciding whether an observation is oris
not heretical has real consequences. In the medical
research world, unexpected observations are oftentimes
ignored. Researchers dismiss them, saying something
like, “That can’t be right” Such observations therefore
may never see the light of day (or come to rest on the
page of a professional publication). In reality, they might
be gems, either pointing out flaws in what we consider to



be normal or suggesting a new dimension to our
thinking.

Much philosophy has been written through the ages
on the research done to discover elusive truths. We
make rules to guide our thinking, but we fail to see that
these same rules, although helpful in articulating and
sharing our current understanding of the world—within
science and elsewhere—also may be constraining. We
formulate hypotheses, then create or search for evidence
to “prove” them.

Another way to pursue truth, proposed by the
famous science philosopher Karl Popper, is to try to
falsify our hypotheses—in effect, to seek out the
boundaries of our mental paradigms and push against
them, to see if they can withstand scrutiny. Can we find
evidence to disprove our hypotheses, and are we able to
take seriously such evidence? Attimes, | cannot help but
wonder how much and how often our rules and
strategies keep us from straying from the status quo.

| have always liked exploring outlier observations in
my research. They make me think. During my career, |
obtained (or at least noticed) more than my share of
observations that were not considered normal. After



collecting enough of these heresies, however, | began to
see an emerging pattern of them that suggested a
substantially different worldview—at which point, it
seemed to make sense to call them not heresies but
“principles.” Here are a few examples.

In the China Study, we discovered that blood
cholesterol for rural Chinese adults averaged 127
mg/dL, with individual village averages ranging 88-165
mg/dL.Q At that time (the mid-1980s), 127 mg/dL was
considered dangerously low. The “normal” range for
serum cholesterol in the United States at that time was
155-274 mg/dL (with an average of 212 mg/dL), and
there was some surprising evidence among Western

subjects that incidences of suicides, accidents, and

violence,Z as well as colon cancer,§ were higher when

total cholesterol levels were below 160 mg/dL. Should |
therefore have assumed that virtually all rural Chinese
were at high risk range for suicides, accidents, violence,
and colon cancer? Of course, we found nothing of the
sort. Instead, we discovered that the Chinese villagers
averaging 127 mg/dL were actually far healthier than
Americans with so-called normal cholesterol levels.

My first thought was that perhaps our cholesterol



assay method (how we collected and analyzed the blood
samples) might be faulty. Following Popper’s principle of
trying to disprove my own hypothesis, | tried to discredit
my own finding by using another assay method and
repeating these analyses at laboratories in three
different locations (Cornell, Beijing, and London). All the
analyses showed the same low cholesterol levels. Now
we had to make sense of the apparent paradox that the
healthiest Chinese people had cholesterol levels that
would have been considered dangerously low in the
United States.

Further examination revealed that, for this Chinese
range of 88-165 mg/dL, like the U.S. range of 155-274
mg/dL, lower levels of cholesterol were associated with
increased protection from several cancers and serious
related diseases. The Chinese population showed
correlations between low cholesterol and health that
could not be observed in the United States because
almost no Americans had cholesterol that low. The
Chinese range showed us that cholesterol of 88 mg/dL
could be healthier than cholesterol of 155 mg/dL, a
finding that simply could not have been gleaned from a
study of a U.S. population.



Another example of an outlier that led me away from
“accepted wisdom” was our finding that casein, which for
decades had been the most highly rated and respected
protein, dramatically and convincingly promoted cancer.
Even today, it is so heretical that no one wants to say the
obvious—that casein is the most relevant chemical
carcinogen ever identified. The implications of this
heretical finding, like the implications of the exceedingly
low blood cholesterol level in rural China, have been
among the many hinges on which new doors of
understanding opened on the relationship between
nutrition and health.

Interestingly, this effect of casein on cancer proved
so heretical that even the researchers in India who first
showed this effect in a far more limited study never
wanted to acknowledge their finding for what it was 2
They preferred to focus not on casein’s long-term effect
on initiating cancer, but on the seemingly opposite effect
casein had in quickly reducing the toxic effects of huge
single doses of carcinogens.m (We'll discuss these two
effects in greater depth in Part Il.) In other words, theyran
away from the immense implications of their discovery
by focusing on an insignificant detail.



I'm glad | didn’t run because | have observed that
giving some attention to unexpected observations that
might otherwise be discounted or discarded can be
unusually rewarding, especially if these observations are
pursued to an explanation. My career began when |
followed some outlier observations into murky territory,
risking (and ultimately parting with) the pro-animal-
protein beliefs of my childhood and early research
career. When enough of these heresies accumulated,
interconnected patterns began to emerge. Those
patterns morphed into principles and then into full-blown
theories, alternate paradigms that changed the way |
saw the world. The rewards of living with heresies can
be an exhilarating experience, well worth the costs of
being considered a heretic.

True, my social and professional collegialities
changed when | began to speak of research findings that
lay outside the norm. Skepticism and silence, to put it
gently, became more common. Yet the rewards have
been numerous, and | do not hesitate to encourage
young people to follow the same path that | trod. (When
theyask me, as many have, how they might be able to do
what | do, | tell them very simply to never be afraid to ask



questions, even ones everyone tells you are stupid. Just
be prepared to use good science and logic when
defending your perspective.)

The view from the outside of a paradigm can be
especially rewarding, and also meaningful, when it is
considered within the context of everyday life. As time
has passed, the odd and unexpected research
observations collectively began to shape a new
worldview for me. They seemed to be more and more
connected. If this worldview touched on matters of life
and death, that's when personal passions arose, both
pro and con. Thats when the boundaries of these
paradigms sharpened and came into view.

THE FINAL (PARADIGM) FRONTIER:
REDUCTIONISM

Now that you have a taste of my encounters with rigid
paradigms, it's time to share what I've learned, from all
this questioning, about the prevailing scientific and
medical paradigm.



From those initial outliers came heretical questions.
From the questions flowed heretical answers, which led
to a heretical set of principles. But for a long time | was
trying to apply these principles inside a paradigm so big
that even | couldn’t see it. It was only when | started
questioning the mechanisms of the scientific method
itself that | stepped outside the biggest, most restrictive,
and mostinsidious paradigm of all: reductionism.



PARTII

Paradigm as Prison



n Part |, | introduced the idea that important
I information about our health is being withheld from
us, and that the lack of this information has contributed
to our expensive and tragically ineffective health-care
system. In Part Il, we'll take on the first of two things
responsible for that withholding: the current reductionist
paradigm.

We’'ll  begin inchapter four by introducing
reductionism and its opposing worldview, wholism, in a
philosophical and historical context. In some ways these
two lenses represent a more fundamental division in
consciousness than any other in modern society,
including political and social views and religious
affinities.

In chapters five through twelve, we’ll examine exactly
how reductionism has affected the way we think about
nutrition and health. We’'ll consider how it influences not
just how we interpret research results, but also what
kind of research is done in the first place. We'll look at its
role in the ascendency of genetics in the scientific
community—and the limitations of genetics for
addressing disease—and at how reductionism
influences the way we think about the connection



between environmental toxins and cancer. We’ll see how
reductionism has infected the most fundamental tenets
of research, as well as the development of health
products and services, turning powerful institutions into
veritable zombies: seemingly animate, yet devoid of any
compassion or desire to make us well. Last, we’ll
broaden our view to the repercussions of reductionism
in our eating habits far beyond our individual and
collective health, in areas as diverse as human poverty,
animal cruelty, and environmental degradation.

By the time we’re done, you’ll discover that
“conclusive proof’ can look very different depending on
which paradigm you embrace. You’ll discover why most
research into diet and health is contradictory and
confusing. And you’ll see why it's so important for us to
rescue nutrition from the rustic backwaters of science
and social policy to which it has been relegated.






The Triumph of
Reductionism

We do not see things as they are. We see them as
we are.
—TALMUD

n old story: Six blind men are asked to describe an
Aelephant. Each feels a different body part: leg, tusk,
trunk, tail, ear, and belly. Predictably, each offers a vastly
different assessment: pillar, pipe, tree branch, rope, fan,
and wall. They argue vigorously, each sure that their
experience alone is the correct one.

| can’t think of a better metaphor to highlight the big
problem with scientific research today. Except that
instead of six blind men, modern science tasks 60,000
researchers to examine the elephant, each through a
different lens.

Now, there’s nothing wrong with that, in and of itself.



You could argue that the six men, each focused on an
individual part, together produce a richer and more
detailed description of an elephant than could be
generated by one person just walking around looking at
the creature in its entirety. Similarly, think of the level of
detailed understanding that 60,000 scientists can glean
when they are empowered to focus on such granular
component parts.

The problem arises only when, as in the parable,
the individual points of view are mistakenly seen as
describing the whole truth. When a laser-like focus is
misunderstood as a global overview. When the six men
or 60,000 researchers don’t talk to one another or
acknowledge that the overall goal of the exploration is to
perceive and appreciate the whole elephant. When they
assume that any view that questions their own is simply
wrong.

In this chapter, we’ll look at the two competing
paradigms in science and medicine: reductionism and
wholism. We’'ll see that the triumph of reductionism over
wholism over the past several hundred years—rather
than reductionism being used as a tool in the service of
wholistic understanding—has seriously impaired our



ability to make sense of the world.

THE LIMITS OF PARADIGMS

In a 2005 commencement address, the late novelist
David Foster Wallace told a story that gets to the heart of
how paradigms work: “There are these two young fish
swimming along and they happen to meet an older fish
swimming the other way, who nods at them and says,
‘Morning, boys. How’s the water?’ And the two young fish
swim on for a bit, and then eventually one of them looks
over at the other and goes, ‘What the hell is water?””1

We talked about paradigms in chapter three to help
explain the way many of my colleagues reacted to our
research findings about animal protein and the health
benefits of a WFPB diet. | compared my experience to
that of a fish who leaves the water and encounters air for
the first time: because | found myself outside the
predominant scientific paradigm, | was therefore able to
better understand where the limitations of that paradigm
were.



What we didn’t look at in that chapter was the
purpose of paradigms, along with their benefits and
weaknesses. Paradigms start out as useful ways to
frame knowledge and test theories. In fact, 1 would
argue, we can’treally live without them. We certainly can’t
advance our knowledge of the universe without them.

In its broadest sense, a paradigm is a mental filter
that restricts what you are able to see at any one time.
Mental filters are essential; without your brain’s reticular
activating system, you would be overwhelmed by stimuli
and therefore unable to respond to the important ones.
Without the ability to focus on one thing and shut out
distractions, you wouldn’t be able to get much done. And
in science, without the literal filters of microscopes and
telescopes, we would know precious little about inner
and outer space.

Filters—mental and literal—become problematic
only when we forget about them and think that what
we’re seeing is the whole of reality, instead of a very
narrow slice of it. Paradigms become prisons only when
we stop recognizing them as paradigms—when we think
that water is all there is, so we don’t even have a name
for it anymore. In a world shaped by the paradigm of



water, anyone who suggests the existence of “not water”
is automatically a heretic, a lunatic, or a clown.

So first, let’s dive into some troubling philosophical
waters and try to pin down those two competing
paradigms | introduced a few pages ago: reductionism
and wholism.

REDUCTIONISM VERSUS WHOLISM

If you are a reductionist, you believe that everything in the
world can be understood if you understand all its
component parts. Awholist, on the other hand, believes
that the whole can be greater than the sum of its parts.
That's it: the entire debate in a nutshell. But the debate is
one that has been raging among philosophers,
theologians, and scientists since antiquity. Is this just
academic philosophy, the equivalent of arguing about
how many angels can dance on the head of a pin?
Hardly. As we’ll see, choosing one paradigm or the other
leads to very different approaches to science, medicine,
commerce, politics, and life itself.



I'll show how these approaches influence our
understanding of nutrition in chapter five. For now, let's
look more broadly at the battle between wholism and
reductionism, and explore how the latter got the upper
hand.

| must begin by saying that it's a battle that isn’t
actually necessary; there’s no inherent conflict between
the reductionist techniques of science and an
overarching wholistic outlook. Reductionism is not, in
itself, a bad thing. Indeed, reductionist research has
been responsible for some of the most profound
breakthroughs of the past several centuries. From
anatomy to physics to astronomy to biology to geology,
we have gained a greater appreciation of—and ability to
interact positively with—the universe through scientific
advances brought about by the focused, controlled
experimentation of reductionism.

Wholism does not oppose reductionism; rather,
wholism encompasses reductionism, just as each
whole encompasses its parts. | don’t think we need to
reverse two millennia of scientific progress and go back
to a time where humans worshipped nature without
desiring to understand its workings. | think it's great that



we've got six blind men working on the elephant
problem. | just wish someone would clue them in about
the whole elephant.

You may be puzded by my spelling of the word
wholism with a “w.” The more common spelling is
holism, which | think is part of the problem. Holism
reminds scientists of the word holy, which smacks of
religion. And many scientists are as hostile to religion as
religious fundamentalists are to science. When they
encounter the word holistic, they think of sloppy, “fairy-
tale” belief systems that have no place in a serious
exploration of the “real world.” Ironically, this dismissal of
wholism by scientists is the height of dogmatism, a
fundamentalist stance that denies the possibility of any
truth other than that granted by reductionism. | can just
see my science colleagues recoiling at the suggestion
that we might be raging fundamentalists without
knowing it!

REDUCTIONISM: A HISTORY



From the beginning of our existence, humans have had
an insatiable desire to know more about our world and
ourselves. Where did we come from? What are human
emotions, and how do we come to grips with them?
Where are we going? Whatis the meaning of life?

In ancient Greece—the birthplace of much of
Western thought—the philosophies of science and
theology were closely intertwined, with much common
ground. Both dealt with the all-time great questions
concerning the meaning of human existence and the
mystery of nature’s secrets. They worked hand in hand,
with science providing the raw materials—the
observations—and theology working those raw
materials into overarching theories, or big stories about
the universe.

Science and theology are both lenses through which
to interact with and interpret reality, sort of like a
microscope and a pair of binoculars. Both sets of lenses
tell us more about the world than we could see with the
naked eye, but the information we get from each can
diverge considerably. Greek scientist/theologians such
as Pythagoras, Socrates, Aristotle, or Plato would have
chafed at the suggestion that they choose one



instrument and abandon the other. These philosophers
(literally, “lovers of wisdom”) wrote and spoke about food
and health, justice, women’s rights, literature, and
theology as easily and with as much passion and
conviction as they wrote about geology, physics, and
mathematics.

Somewhere along the line—and | don’t claim to be a
historian, so I'll leave the details to them—science and
theology diverged, to the impoverishment of both. Church
officials attached rigid dogmas to certain
understandings of the universe, with the result that any
questioning of those understandings constituted heresy.
Science went into retreat in the West. What had been
perfectly logical scientific assumptions based on
observable facts (such as the earth being the center of
the universe, as in Ptolemaic astronomy) were distorted
into immutable principles of faith. Firsthand observation
of reality was now rightly viewed as a dangerous activity
—for what if you observed something that contradicted
current theology?

It was not until the thirteenth century or so that
science began to reemerge, thus defining a new era, the
Renaissance, that led to a clash between the faith-



based and rationalist viewpoints. Scholars rediscovered
the writings of the classical Greeks and were inspired to
pursue their methods of observation instead of clinging
to faith-based conclusions. Copernicus (1473-1543)
challenged theological dogma by offering that the sun,
not the earth, occupied center stage of our known
universe. Galileo (1564-1642) invented the telescope
and showed that Copernicus was right.

For the next 300 years (1600-1900), many notable
and courageous scholars and scientists made
observations that continued to build a foundation for the
supremacy of scientific facts over theological faith—at
least in the minds of many. Human-based, reasoned
observations and thought— humanism—flourished, and
it proved itself both enlightening and useful.

But this new humanism, having clawed its way to
respectability against a doctrinaire Church, became far
less tolerant of theology than its classical Greek
ancestor. Rather than seeking partnership with
theologians, scientists increasingly sought to distance
themselves and their endeavors from “superstitions” not
grounded in observable fact. This included not just
religion, but any idea that did not adhere to scientific



views, in which truth was found only through breaking
down the observable world into as many smaller parts
as possible. In short: reductionism. Although what we
humans can observe has changed and grown over time,
that fundamental belief about truth has not. Each new
advancement in technology only allows us to break the
world into smaller and smaller pieces.

The history of the last 200 years has been the
inexorable march of reductionism in all aspects of our
lives, from science, to nutrition, to education (think of all
the “subjects” taught in isolation from one another), to
economics  (think of microeconomics  versus
macroeconomics), and even the human soul (think of
how it has been reduced to a map of nerves and
networks in the brain).

THINGS REDUCTIONISM CAN'T EXPLAIN

Looking at our approach to understanding today, it would
appear that reductionism, wearing the guise of science,
has won—but at great cost to our understanding of the



world. In rejecting religious control of science, we also
are rejecting the useful perspectives theology offers: a
way of looking at the world as a fundamentally connected
whole. Awillingness to accept that there are things we
may not ever be able to fully understand, and instead can
onlyobserve.

Mere “scientific” facts cannot fully explain more than
a minuscule part of the far-reaching and complex
personal emotions we feel when we experience special
moments of our lives or stand before the great wonders
of the world. Could facts ever fully explain the inspiration
and awe we feel when listening to great music,
wondering about the beginning and end of the universe,
or admiring other people’s talents and emotions? Could
describing an enzyme activity, nerve transmission, or
hormonal burst really capture whatitis like to experience
that admiration or those emotions? These things are
unimaginably complex and therefore beyond the tools of
objective material inquiry. The Austrian mathematician
Kurt Gédel demonstrated through his incompleteness
theorem (published in 1931) the futility of using
reductionist techniques to model a complex system. He
proved mathematically that no complex system could be



known in its entirety, and that any system that could be
known in its entirety was merely a subset of a larger one.
In other words, science can never fully describe the
universe. No matter how strong the lens or how powerful
the computer, we will never be able to model with
complete accuracy the chemical reactions that occur
when we do something as simple and mundane as
watch a sunset. It's not just a technical matter of better
tools and more computing power. It's as if reality itself
defies the attempt.

At the same time that Gédel was discovering the
limits of math to describe numerical reality, particle
physicists were realizing that their enhanced tools of
perception were inadequate to nail down physical reality
as well. Light was either a particle or a wave, depending
on how you observed it. Quantum physics dispensed
with objectivity altogether, describing subatomic particles
in terms of probabilities rather than realities. Werne