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AUTHORGS NOTE

This book has been in the works for more than a decade. It began with a series of investigative
articles that | wrote for the journ&cienceand then theNew York Times Magaziren the
surprisingly dismal state of nutrition and chrodisease research. It is an extension and
distillation of the five years of further research that became my previous ook, Calories,

Bad Calorieg2007). Its arguments were honed in lecturesedical schools, universities, and
research institutions throughout the United States and Canada.

What | tried to make clear i®ood Calories, Bad Caloriewas that nutrition and obesity
research lost its way after the Second World War with the evaporation of the European
community of scientists and physicians that did the pioneering work in those disciplines. It has
since resisted all attempts to correctAs a result, the individuals involved in this research
have not only wasted decades of time, effort, and money but have done incalculable damage
along the way. Their beliefs have remained impervious to angegeing body of evidence
that refutes them kle being embraced by publiealth authorities and translated into
precisely the wrong advice about what to eat and, more important, what not to eat if we want to
maintain a healthy weight and live a long and healthy life.

| decided to writeVhy We GeFat largely because of two common responses that | receive
to Good Calories, Bad Calories

The first comes from those researchers who made an effort to understand the arguments in
Good Calories, Bad Caloriesvho read the book or listened to one of myuess or discussed
these ideas with me directly. |l 6m often tol d
get fat, and about the dietary causes of heart disease, diabetes, and other chronic diseases,
makes significant sense. It certainly could lght; they say, with the unspoken implication
t hat what wedve beenturyteddinly cotildbbe wrony.eVe pllaagrée thata | f
these competing ideas should be tested.

| believe, though, that this is an urgent matter. If so many peopletiieggfat and diabetic
in | arge part because wedOve been getting the
determining that with certainty. The disease burdens of obesity and diabetes are already
overwhelming not only hundreds of millions of indlvials but our healtbare systems as well.

Even if these researchers do see the need to address the problem immediately, though, they
have obligations and legitimate interests elsewhere, including being funded for other research.
With luck, the ideas distssed inGood Calories, Bad Caloriemay be rigorously tested in the
next twenty years. If confirmed, it will be another decade or so after that, at least, before our
public-health authorities actively change their official explanation for why we gdtdat.that
leads to illness, and what we have to do to avoid or reverse those fates. As | was told by a
professor of nutrition at New York Universit.y
advocating could take a lifetime to be accepted.

That issimply too long to wait to get the right answers to these critical questions. So this
book was written in part to speed up the process. | offer here the arguments against the
conventional wisdom distilled down to their essence. If they certainly couid getrt , t hen | «
test them, and | etds do it sooner rather than



The other response | get frequently is from those lay readers, as well as an encouraging
number of physicians, nutritionists, researchers, and health administratorsayhwat they
readGood Calories, Bad Caloriesr listened to my lectures, found the logic and the evidence
compelling, and embraced the message implicit in it. They tell me their lives and their health
have been transfor med i lle. Whayyhave lodt eerght dlmasin O t
effortlessly and have kept it off. Their risk factors for heart disease have improved
dramatically. Some say they no longer need their hypertension and diabetes medications. They
feel better and have more energy. Put symipley feel healthy for the first time in far too long.

You can see these kinds of comments on the Amazon web pag&odar Calories, Bad
Calories where they represent a large proportion of the several hundred personal reviews at
the site.

These comment emails, and letters have often come with a requésbd Calories, Bad
Caloriesis lengthy (nearly five hundred pages), dense with science and historical context, and
densely annotated, all of which | believe was necessary to initiate a meaningigudialith
the experts and assure that they (or any reader) take nothing | say on trust alone. The book
demands that the reader devote considerable time and attention to following the evidence and
the arguments. For this reason, many who read it have as&dad write another book, one
that their husbands or wives, their aging parents, or their friends and siblings can read without
difficulty. Many physicians have asked me to write a book that they can give to their patients,
or even to their fellow physiams , a book that doesndét require
effort.

So this is the other reason | wrakéhy We Get Fat hope by reading it you will understand,
perhaps for the first time, why we do get fat and what to do about it.

t

My one requestis hat you think critically while youbo
your self as you read whether what | 6m sayi nc¢
Mi chael Poll an, this book is intendedoft o be
the misconceptions that pass for pulhiealth and medical advice in this country and around
the world, and to arm you with the necessary information and logic to take your health and
well-being into your own hands.

One word of caution though: If yowceept my arguments as valid and change your diet
accordingly, you may be going against your d

organizations and government agencies that dictate the consensus opinion on what constitutes
a healthy diet. In tht sense, you read this book and act on it at your own risk. That situation

can be rectified, though, by giving this book

that he or she, too, can decide who and what to believe. And you might give iurto yo
congressional representatives as well, because the rising tides of obesity and diabetes in the
United States and throughout the world are indeed massive {bghliihh problems, not just our

own individual burdens to bear. It would help if our electgutesentatives actually understood

how we got into this situation, so they could act finally to resolve it, rather than perpetuate it.

0 G.T., September 2010



INTRODUCTION

The Original Sin

In 1934, a young German pediatrician named Hiddech moved to America, settled in New

York City, and was fAstartled, 0 as she | ater
Areally fat ones, not only in clinics, but on
children in New York wereso conspicuous that other European immigrants would ask Bruch

about it, assuming that she would have an answer. What is the matter with American children?
they would ask. Why are they so bloated and &
many childen in such a state.

Today we hear such questions all the time, or we ask them ourselves, with the continual
reminders that we are in the midst of an epidemic of obesity (as is the entire developed world).
Similar questions are asked about fat adults. \Aitetheyso bloated and blown up? Or you
might ask yourself: Why am 1?

But this was New York City in the miti930s. This was two decades before the first

Kentucky Fried Chicken and McDonal dés franchi
born. Thiswas half a century before supersizing and tirgltose corn syrup. More to the

point, 1934 was the depths of the Great Depression, an era of soup kitchens, bread lines, and
unprecedented unemployment. One in every four workers in the United States was
unemployed. Six out of every ten Americans were living in poverty. In New York City, where

Bruch and her fellow immigrants were astonished by the adiposity of the local children, one in

four children were said to be malnourished. How could this be?

Ayearat er arriving in New York, Bruch establis

College of Physicians and Surgeons to treat obese children. In 1939, she published the first of a
series of reports on her exhaustive studies of the many obese children sieateal although

almost invariably without success. From interviews with her patients and their families, she
learned that these obese children did indeed eat excessive amountsdohdootatter how

much either they or their parents might initially detyTielling them to eat less, though, just

di dnot wor Kk, and no amount of i nstrdofti on o1
either children or parertisseemed to help.

It was hard to avoid, Bruch said, the simple fact that these children hadilafspent their
entire lives trying to eat in moderation and so control their weight, or at least thinking about
eating less than they did, and yet they remained obese. Some of these children, Bruch reported,

Amade strenuous ef fioodalsl yt ogilvoisneg wepi gart , | ipwiarc
mai ntaining a | ower weight tsntvaalvvaea d ofinl idvieng 0
just couldnét do it, even though obesity made

One of Bruchdés -pabhedntgdi rivad na hérnd eens, i
mountains of fat.o This young gir|l had spent
attempts to help her slim down. She knew what she had to do, or so she believed, as did her

parent® she hadoeatlessand t he struggle to do this defir
that | ife depended on your figure, o0 she told
gaining [weight]. There was nothinguldtna | i ve
stand it. |l didndét want to | ook at mysel f. I



made me feel happy to eat and ged fatt | never could see a solution for it and so | kept on
getting fatter. o

A A A

Li k e Bfinecbonedgsl, those of us who are overweight or obese will spend much of our

lives trying to eat less, or at least eat not too much. Sometimes we succeed, sometimes we fail,
but the fight goes on. For some, ildhoodkor Br uc h
others, it starts in college with the freshman twenty, that cushion of fat that appears around
waist and hips while spending the first year away from home. Still others begin to realize in

their thirties or forties that being lean is no lonther effortless achievement it once was.

Should we be fatter than the medical authorities would prefer, and should we visit a doctor
for any reason, that doctor is likely to suggest more or less forcefully that we do something

about it. Obesity and overweg h t , so weol | be tol d, are asso
virtually every chronic disease that ailduseart disease, stroke, diabetes, cancer, dementia,
asthma. Weodll be instructed to exercisfe regul
doing so, the desire to do so, would never o
any other illness, 0 as Bruch said about obes
special trick, to make the patient do sometBirsgop eating after it has already been proved

that he cannot do it. o

The physicians of Bruchdés era werendt though

They merely have a flawed belief systera paradigmd that stipulates that the reason we get
fat is clear and incontkertible, as is the cure. We get fat, our physicians tell us, because we
eat too much and/or move too little, and so the cure is to do the opposite. If nothing else, we

should eat f@Anot too much, 06 as MiselingokinPol | an
Defense of Fogd and t hi s wi ||l suffice. At | east we
described in 1957 as the fdAprevalent Ameri can

one of eating more than tJvalentaltimwabyorldwede.ds, 6 and

We <can cal | dnkadlosesa uhted ficcra | tore efsover ea®Wi ngo pa
the Aenergy balancedo paradigm, if we want to
and overweight, 0 asi ztahtd oWo rslady sk e ailitsh ar geanne r |
calories consumed on one hand, WegetfateHemr i es
we take in more energy than we expend (a positive energy balance, in the scientific
terminology), and we get lean wherevexpend more than we take in (a negative energy
balance). Food is energy, and we measure that energy in the form of calories. So, if we take in
more calories than we expend, we get fatter. If we take in fewer calories, we get leaner.

This way of thinking about our weight is so compelling and so pervasive that it is virtually
impossible nowadaysot to believe it. Even if we have plenty of evidence to the cordraiy

matter how much of our l i ves wand exercise mera t con
without successi t 0 s mor e l' i kely that we ol | guesti ol
willpower than we will this notion that our adiposity is determined by how many calories we
consume and expend.

My favorite example of this thinking canfeom a wellrespected exercise physiologist, a
co-author of a set of physicaktivity and health guidelines that were published in August



2007 by the American Heart Association and the American College of Sports Medicine. This
fellowtoldme t hat he personally had been Ashort, f
running in the 1970s, and nowfatter wad bal di 6 |
intervening years, he said, he had gained tlidg pounds and run mlag eighty thousand

milesd the equivalent, more or less, of running three times around the Earth (at the equator).

He believed that there was a limit to how much exercise could help him maintain his weight,

A

but he also believed he would be fatter stilliftha d n 6t been running.

When | asked him whether he really thought he might be leaner had he run even more,
maybe run four times around the planet i nstes
been more active. | had no time to do more. Butduld have gone out over the last couple of
decades for two to three hours a day, maybe
poi nt i's that maybe he would have anyway, b u
possibility. As sociologists ofcgence would say, he was trapped in a paradigm.

Over the years, this calori@¥/caloriesout paradigm of excess fat has proved to be
remarkably resistant to any evidence to the contrary. Imagine a murder trial in which one
credible witness after anothikkes the stand and testifies that the suspect was elsewhere at the
time of the killing and so had an airtight alibi, and yet the jurors keep insisting that the
defendant is guilty, because thatodos what they

Consider theobesity epidemic. Here we are as a population getting fatter and fatter. Fifty
years ago, one in every eight or nine Americans would have been officially considered obese,
and today ités one in every three. Teaaos i n t h
theydre carrying ar ou n-tealtmautherities deeng to be heditteyn t he
Children are fatter, adolescents are fatter, even newborn babies are emerging from the womb
fatter. Throughout the decades of this obesity epidemic, theiesalofcaloriesout, energy
bal ance notion has held sway, and so the hea
attention to whatd eathssyddverercibeardne r t evlel jrugtusxanod
ourselves.

Malcolm Gladwell discussed thgaradox inThe New Yorker n 1 9 9 8 . AWe have
t hat we must not take in more calories than
exercise consistently, o he wrote. AThat few o

our faultor the fault of the advice. Medical orthodoxy, naturally, tends toward the former
position. Diet books tend toward the latter. Given how often the medical orthodoxy has been
wrong in the past, that positi ogoutiwketharitis, on i
true. o

After interviewing the requisite number of authorities, Gladwell decided that it was our
fault, that we simply Al ack the disci®line &
although for some of us, he suggested, batkgextract a greater price in adiposity for our
moral failings.

| will argue in this book that the fault lies entirely with the medical orthoddxgth the
belief that excess fat is caused by consuming excess calories, and the advice that stems from it.
[6m going t o ar gnicaloriesbuaparadigm iofsadiposity iononsensical: that
we donot get fat because we eat too much ani¢
problem or prevent it by consciously doing the opposite. This isrig@a sin, so to speak,



and wedre never going to solve our own weigh
obesity and diabetes and the diseases that accompany them, until we understand this and
correct it.
I do
t

6t mettoough, that théremip d nyagic recipe to losing weight, or at least not
one at

n
h doesndét include sacrifice. The quest
The first part of this book will present the evidence against the calofedoriesout

hypothesislit will discuss many of the observations, the facts of life, that this concept fails to
explain, why we came to believe it anyway, and what mistakes were made as a result.

The second part of this book will present the way of thinking about obesity aessefat
that European medical researchers came to accept just prior to the Second World War. They
argued, as | will, that it is absurd to think about obesitgassedby overeating, because
anything that makes people gdwvhether in height or in weightnimuscle or in fa will
make them overeat. Children, for exampl e, dor
consume more calories than they expend. They eat sodmwhead because t heybo
growing. Theyneedto take in more calories than they emgeThe reason children grow is that
theydre secreting hododimthis ese, groith hormore.kAed thele s m d o
every reason to believe that the growth of our fat tissue leading to overweight and obesity is
also driven and controlled by hoones.

So, rather than define obesity as a disorder of energy balance or eating too much, as the
experts have for the past halntury, these European medical researchers started from the
idea that obesity is fundamentally a disorder of excess fat atationu This is what a
phil osopher woul d cal l Afirst principles. o
meaningless to say it. But once we do, then the natural question to ask is, what regulates fat
accumulation? Because whatever hormones or enzymésto increase our fat accumulation
naturallyd just as growth hormone makes children gdoare going to be the very likely
suspects on which to focus to determine why s

Regrettably, the European medicasearch commuritbarely survived the Second World

War, and these physicians and their ideas ab
early 1960s, when this question of what regulates fat accumulation was answered. As it turns

out, two factors will essentiallgetermine how much fat we accumulate, both having to do

with the hormone insulin.

First, when insulin levels are elevated, we accumulate fat in our fat tissue; when these levels
fall, we liberate fat from the fat tissue and burn it for fuel. This has ke@mwn since the early
1960s and has never been controversial. Second, our insulin levels are effectively determined
by the carbohydrates we @&amot entirely, but for all intents and purposes. The more
carbohydrates we eat, and the easier they are totdigdsthe sweeter they are, the more
insulin we will ultimately secrete, meaning that the level of it in our bloodstream is greater and
so is the fat we retain in our fat cell s. N Ca

George Cabhill, a faner professor of medicine at Harvard Medical School, recently described
this to me. Cahill had done some of the early research on the regulation of fat accumulation in
the 1950s, and then he coedited an eigitdredpage American Physiological Society
compendium of this research that was published in 1965.



In other words, the science itself makes clear that hormones, enzymes, and growth factors
regulate our fat tissue, just as they do everything else in the human body, and that we do not
get fat because we overeat; we get fat because the carbohydrates in our diet make us fat. The
science tells us that obesity is ultimately the result of a hormonal imbalance, not a caloric
on& specifically, the stimulation of insulin secretion caused by gaéasily digestible,
carbohydrateich foods: refined carbohydrates, including flour and cereal grains, starchy
vegetables such as potatoes, and sugars, like sucrose (table sugar) dnactioiggh corn
syrup. These carbohydrates literally make us fat, @ndriving us to accumulate fat, they
make us hungrier and they make us sedentary.

This is the fundament al reality of why we f&
have to understand and accept it, and, perhaps more important, our dectgmm@ to have to
understand and acknowledge it, too.

|l f your goal in reading this book is simply
do to remain | ean or | ose the excess f-at | h
rich foods, and the sweeter the food or the easier it is to consume andddiggsti
carbohydrates like beer, fruit juices, and sodas are probably thédvibesmore likely it is to
make you fat and the more you should avoid it.

This is certainly not a new messadént i | the 1960s, as 1ol d
conventional wisdom. Carbohydrateh food$) bread, pasta, potatoes, sweets, beeere
seen to be uniquely fattening, and i f you war

then, it has been thrmessage of an unending string of often {sed#ling diet books. But this

essential fact has been so abused, and the relevant science so distorted or misinterpreted, both
by proponents ofr etshtersiec tfeaar bdoi heytdsr agdhey arddy t h o ¢
dangerous fads (the American Heart Association among them) that | want to lay it out once
more. If you find the argument sufficiently compelling that you want to change your diet
accordingly, then all the better. | will give some advice on howotsaj based on the lessons

learned by clinicians who have years of experience using these diets to treat their overweight

and often diabetic patients.

In the more than six decades since the end of the Second World War, when this question of
what causes ue fatterd calories or carbohydrat&@shas been argued, it has often seemed like

a religious issue rather than a scientific one. So many different belief systems enter into the
guestion of what constitutes a healthy diet that the scientific quéstitny do we get fat@

has gotten | ost along the way. Ités been ov
considerations that are valid in themselves and certainly worth discussing but have nothing to

do with thesciencatself and arguably no place in a sdiéa inquiry.

Carbohydrateestricted diets typically (if not, perhaps, ideally) replace the carbohydrates in
the diet with large or at least larger portions of animal produlbeginning with eggs for
breakfast and moving to meat, fish, or fowl for luraetd dinner. The implications of that are

proper to debate. | sndt our dependence on an
and wonodét it just get worse? Isnét | ivestock
water shortages, and polloth ? When t hinking about a healthy
what 6s good for the planet as well as what 6s
our food or put them to work for us i n prod

defensible lifestyle a vegetarian one or even a vegan one?



These are all important questions that need to be addressed, as individuals and as

a society.

But they have no place in the scientific and medical discussion of why we get fat. Aing that

what | am setting out to explore hérgust as Hilde Bruch did more than seventy years
Why are we fat? Why are our children fat? What can we do about it?

*Such official pronouncements are effectively universal. Here are a few more: ThHegdt&rs for Disease Contrdl:We i g h
management is all about balaéckalancing the number of calories you consume with the number of calories your body uses
of f . The U. K. Medi cal Re s e ar cuted tG any singlé factor, ifiiAtthet
simple imbalance between energy in (through the food choices we make) and energy out (mainly through physical activity)

6burns 60 0o

ago.

t

or

hough the
which
ealth and
enditur e.
nergy exp

the cause. o I NSERM, the French Nat i on abbdyWweightard bhedityealways resdl
from an i mbal ance between energy intake and energy exp
result of too much energy consumed compared with the e




BOOK |

Biology, Not Physics
1
Why Were They Fat?

| magine youdbre serving on a jury. The defen
prosecuting attorney has evidence that he says implicates the defendant beyond reasonable
doubt. He says the evidence iscémar as day and that you must vote to convict. This criminal

must be put beyond bars, youbre told, because

The defense attorney is arguing just as vehemently that the evidence is not-satclEae
defendant has an alibi, @ t not one thatdés airtight. Ther e
t hat donodt match the defendant 6s. He suggest
evidence (the DNA and hair samples). The defense argues that the case is not nearly as
definitive as the prosecutor has led you to believe. If you have reasonable doubt, as you
Sshould, you must acquit, he says. I f you put
do you do that person an incalculable injustice, but you leave the guilty fpeetto strike
again.

In the jury room, your job is to assess the claims and counterclaims and make a decision

based solely on the evidence. It doesndét mat
the trial began. |t dgédsndthematetf emdaimeét Heoro kg
appear to be the kind of person who could commit such a horrible act. All that matters is the

evidence and whether or not i1itds convincing.

One thing we know about criminal justice is that innocent people are oftevicted of
crimes they didnot commi t despite a judicia
outcome. A common theme in the litany of justice poorly served is that those wrongly
convicted are typically the obvious suspects. Their convidgels right; evidence that might
exculpate them is more easily disregarded. Complicated questions are pushed aside, as is
evidence that just might free them after their conviction.

't would be nice to think t hadrs muctheghapgpen and ¢
al | the ti me. I'tds human nature. The met hods
adoption of false convictions, but these met |
are, inferring the truth about nature and the un&vess difficult business. Common sense can
be an effective guide, but as Voltaire pointed out inDicdionnaire philosophiqguecommon
sense isnodt all t hat common, even among sci e
things that appeartceb c ommon sense arenodt . The sun does
example, despite superficial appearances to the contrary.

What sets science and the law apart from religion is that nothing is expected to be taken on
faith. Webr e whectohuerra gtehde teov iadseknce actually su
believed or what we grew up believidgand we dér e all owed to ask whe



t he
e

evidenc
vi dence

e or just some smal l pr ebyuhdi ci al
, then

wedbre encouraged to alter our

It is surprisingly easy to find evidence that refutes the conviction that we get fat because we
take in more calories than we expéntthat is, because we overeat. In most of science,
skeptical apraisals of the evidence are considered a fundamental requirement to make
progress. In nutrition and public health, however, they are seen by many as counterproductive,
because they undermine efforts to promote behaviors that the authorities beliel oright
wrongly, are good for us.

But our health (and our weight) are at stake
wher e it | eads us. Il magine wedre on a jury
overeating taking in more calories thanenexpend t h a t i's responsi bl e foc
obesity and overweight.

A convenient starting point is the obesity epidemic. Ever since researchers at the Centers for
Disease Control and Prevention (CDC) broke the news in thd ®3ds that the epidemicas

upon us, authorities have blamed it on overeating and sedentary behavior and blamed those
two factors on the relative wealth of modern societies.

Al mproved prosperityo caused t he epi demi c,
entertainment industries, &se New York University nutritionist Marion Nestle explained in
the journalSciencei n 200 3. AThey turn people with expe
aggressively marketed foods that are high in energy but low in nutritional value, and of cars,
televisin sets, and computers that promote sedentary behavior. Gaining weight is good for
business. 0

The Yale University psychol ogi st Kelly Brow
describe the same notion. Just as the residents of Love Canal or Chéieabyh toxic
environments that encouraged cancer growth (chemicals in the groundwater and radioactivity),

the rest of us, Brownell says, l'ive in a to
physical i nactivity. o ObfeGheegs ebsurtgheea sn atnudr aH
drive-in windows and supersizes, soft drinks and candy, potato chips and cheese curls, once
unusual, are as much our background as trees,
or bike to school; there is littlehgsical education; computers, video games, and televisions
keep children inside and inactive; and parent

In other words, we are told, too much money, too much food, too easily available, plus too
many in@ntives to be sedentaryor too little need to be physically actévéhave caused the
obesity epidemic. The World Health Organization uses the identical logic to explain the

obesity epidemic worl dwide, bl ami ng diless on r i
physically demanding work é moves toward | e:
| ei sure pursuits. o Ob e ssgientyic tarne to deasaribe X@cthsthisn ow U
condi tion: they refer to the 1 bvbeneaniggeami c0o er

environment that is prone to turning lean people into fat ones.

One piece of evidence that needs to be considered in this context, however, is the well
documented fact that being fat is associated with poverty, not progpeétiainly inwomen,
and often in men. The poorer we are, the fatt



survey of New Yorke® midtown Manhattanités in the early 1960s: obese women were Six

times more likely to be poor than rich; obese nterwi ce as | i kel y. It 6s
virtually every study since, both in adults and in children, including those same CDC surveys
that revealed the existence of the obesity epidemic.

Can it be possible that the obesity epidemic is caused by pitysgerthe richer we get, the
fatter we get, and that obesity associates with poverty, so the poorer we are, the more likely we
are to be fat? 1tdéds not i mpossi bl e. Maybe po
people do to remain thin. Believear not, this has been one of the accepted explanations for
this apparent paradox. Another commonly accepted explanation for the association between
obesity and poverty is that fatter women marry down in social class and so collect at the

bottomrungsof he | adder; thinner women marry up. A
|l ei sure time to exercise that rich people do;
t hey l i ve i n nei ghborhoods without epher ks an

opportunities to exercise and walk. These explanations may be true, but they stretch the
imagination, and the contradiction gets still more glaring the deeper we delve.

If we look in the literaturé@ which the experts have not in this cdsge can findnumerous

populations that experienced levels of obesity similar to those in the United States, Europe, and

el sewhere today but with no prosperity and f ¢
environment: no cheeseburgers, soft drinks, or chea$® no drivein windows, computers,

or televisions (sometimes not even books, other than perhaps the Bible), and no overprotective
mothers keeping their children from roaming free.

I n these popul ations, i N c o meagng deeicex nodshifts r i s i n
toward less physically demanding work or more passive leisure pursuits. Rather, some of these
populations were poor beyond our ability to imagine today. Dirt poor. These are the
populations that the overeating hypothesis tells usldhmel as lean as can be, and yet they
were not.

Remember Hilde Bruchds wondering about al/l
Great Depression? Well, this kind of observat

Consider a Native Americatribe in Arizona known as the Pima. Today the Pima may have

the highest incidence of obesity and diabetes in the United States. Their plight is often evoked

as an example of what happens when a traditional culture runs afoul of the toxic environment

of modern America. The Pima used to be hardworking farmers and hunters, so it is said, and
now theybére sedentary wage =earners, -foddi ke th
restaurants, eating the same snacks, watching the same television shows, mogdagettid

di abetic Just l' i ke the rest of us, only mor e
available on the [Pimads Gila River] reserva;
the National | nstitumereoverwd gthd a lot h ARpeopl e be

The italics in the quote are mine, because, you see, the Pima had a weight problem well
before the Second World War and even before the First, back when there was nothing
particularly toxic about their environment at all, or at least not as itdMoeildescribed today.
Between 1901 and 1905, two anthropologists independently studied the Pima, and both
commented on how fat they were, particularly the women.



The first was Frank Russell, a young Harvard anthropologist, whose seminalaebe

Pi ma was published in 1908. Russell noted th
obesity that is in striking contrast with the
thought . o6 He also took fimats Ilpowitsua.eo of the Pi
The obese Pima whom Frank Russell called AFat Louisao more |

ate at fastfood restaurants and watched too much televigjoimoto credit 1.1)

The second wad | e g c¢kd,rwihd was trained originally as a physician and would later
serve as curator of physical anthropology at the Smithsonian Institutionckérdiisited the
Pima in 1902 and again in 1905 as part of a series of expeditions he undertook thestudy
health and welfare of the na tnowighedtindividoadss of t
females and al so mal es, occur CkamabauwteerPya t r i be
and near by Southern Ut es, IlisivelytamongtheIndiansens i t y i
reservations. 0

What makes this observation so remarkable is that the Pima, at the time, had just gone from
being among the most affluent Native American tribes to among the poorest. Whatever made
the Pima fat, prosperity angsing incomes had nothing to do with it; rather, the opposite
seemed to be the case.

Through the 1850s, the Pima had been extraordinarily successful hunters and farmers. Game
was abundant in the region, and the Pima were particularly adept at trappikdlimg it with
bow and arrow. They also ate fish and clams from the Gila River, which ran through their
territory. They raised corn, beans, wheat, melons, and figs on fields irrigated with Gila River
water and raised cattle and chickens as well.

In 1846, when a U.S. Army battalion passed through Pima lands, John Griffin, the
battalionds surgeon, described the Pima as fi¢
al so had fithe gr e & ttershousea tuluafi dPonmmueh that fwhethe o d o
California gold rush began three years later, the U.S government asked the Pima to provide
food, and they did, to the tens of thousands of travelers who passed through their territory in
the next decade, heading to California on the Sante Fe Trail.



With the California gold rush, the relative paradise of the Pima came to an end and, with it,
their affluence. AngleAmericans and Mexicans began settling in large numbers in the region.
These newcomedsii s o me o f t he v ihumarsty thas thee whitenrace $as o f
produced, 0 ¢Wwuntedtle loBalganseaéat to extinction, and diverted the Gila
River water to irrigate their own fields at t

By the 1870s, the Pima were living through what they cabedt Aiyear s of f amirr
marvel is that the starvation, despair, and dissipation that resulted did not overwhelm the
tribe, 0 wrote Russ eckd appedhdd,amthe Rrst yemrs of kthe taventieth Hr d | |
century, the tribe was still raising whettops it could but was now relying on government
rations for dayto-day sustenance.

So why were they fat? Years of starvation are supposed to take weight off, not put it on or
leave it on, as the case may be. And if the government rations were simpgiescenaking
the famines a thing of the past, then why would the Pima get fat on the abundant rations and
not on the abundant food theyéd had prior to
of food being consumed, a question of quality rathan thuantity. This is what Russell was
suggesting when he wrote that Acertain artic
producing. 0O

Hrdli ¢ka also thought that the Pima should be thin, considering the precarious state of their
existence, and so rea i d, AnThe role played by food in t
|l ndi ans is apparently indirect. o This |l eft hi
at leastrelative physical inactivity. In other words, the Pima might have been maireedbhan
we are today, considering the rigors of preindustrial agriculture, but they were sedentary in
comparison with what they used to be. Thisiswhatikkda cal | ed @At he chan
active life to the present state of not a little indolenco But t hen he coul d
women were typically the fat ones, even though these women did virtually all the hard labor in
the village® harvesting the crops, grinding the grain, even carrying the heavy burdens when
the pack animals were unaladile. Hrdlicka was also troubled by another local tribe, the
Puebl o, who had fibeen of sedentary habits sin

ge
no

So maybe the culprivast he type of food. The Pima were
enters into the di et atkasaid Thistmig hawehbeen &ey. mlzen , 0 a
Pima diet in 1900 had characteristics very similar to the diets many of us are eating a century
later, but not in quantity, in quality.

As it turns out, half a dozen trading posts had opened on the Pima reservation after 1850.

From these, as the anthropologist Henry Dobyn
canned goods to replace tramlital foodstuffs lost ever since whites had settled in their
territory. o0 Moreover, the great bul k of the

was white flour, as well as a significant amount of sugar, at least significant for the Pima of a
century ago. These were quite likely the critical factors, as | will be arguing throughout this
book.

If the Pima were the sole example of a population that was both very poor and beset by
obesity, we could write them off as an exception to thedrtihe sirgle eyewitness whose
testimony disagrees with copious others. But there were, as | said, numerous such populations,
numerous witnesses to the presence of high levels of obesity in extremely poor populations.



The Pima were the flag bearensa parade of withesses whose testimony never gets heard and
who demonstrate that itds possible to become
under fed. Letbs examine what they have to say

A quartercentury after Russelind Hrdlicka visited the Pima, two researchers from the
University of Chicago studied another Native American tribe, the Sioux living on the South

Dakota Crow Creek Reservation. These Sioux |
to eight family members per room. Many had no plumbing and no running water. Forty
percent of the children lived in homes without any kind of toilets. Fifteen families, with-thirty

two children among them, l i ved Achiefly on
beyad our imagination today.

Yet their obesity rates were not much different from what we have today in the midst of our
epidemic: 40 percent of the adult women on the reservation, more than a quarter of the men,
and 10 percent of the children, accordingttth e Uni ver sity of Chicago
termed distinctly fat.o It could bectkamagued t h

called Anot a |little indolenced was causing
pertinent fact abouthese Sioux: onéfth of the adult women, a quarter of the men, and a
guarter of the children were fAextremely thin.

The diets on the reservation, much of which, once again, came from government rations,
were deficient in calories, as well as protein assgential vitamins and minerals. The impact of
these dietary deficiencies was hard to miss:
observer could not fail to note the great prevalence of decayed teeth, of bow legs, and of sore
eyesandblindnessam g t hese families. 0

This combination of obesity and malnutrition or undernutrition (not enough calories)
existing in the same populations is something that authorities today talk about as though it

were a new phenomenon, b witton ar andesnutritiantcoexisthg r e we
with obesity in the same population eighty vy
see it again before wedre done.

Letbébs |l ook at sever al more exampl es:

1951: Naples, Italy

Ancel Keys, the University oMinnesota nutritionist almost singularly responsible for
convincing us that the fat we eat and the cholesterol in our blood are causes of heart disease,
visits Naples to study the diet and health of the Neapolitans.

AThere i s no mi s tuadhedater writkdel ag elnietrtalle pliecatn me
twice a week was the rule, butter was almost unknown, milk was never drunk except in coffee
or for infants, O0colazioned [breakfast] on th

baked lettuce ormnach. Pasta was eaten every day, usually also with bread (no spreads) and a
fourth of the calories were provided by olive oil and wine. There was no evidence of
nutritional deficiencybut the workinegclass women were fato

What Keys di dmodttpeogleairy Naples and in faet all of southern Italy were
exceedingly poor at the time. The Neapolitans had been devastated by the Second World War,



so much so that a tragic sight during the latter years of the war was lines of moithers a
housewives prostituting themselves to Allied soldiers to get money to feed their families. A
postwar parliamentary inquiry portrayed the region as essentially awtbitd nation. There

was little meat to be had, which was why little meat was consuaret malnutrition was
common. Only by the | ate 1950s, l ong after K
show any significant progress.

One other fact worth noting is how closely
matches the Mediterranean diet that is all the rage these days, even down to the copious olive
oil and the red wine, or the grandmotherly diets that Michael Pollan recodsnm@n Defense
of Food:h Eat f ood, not too much, mostly plants. o
much. A 1951 survey ranked Italy and Greece as having less food available per capita than any
other countries in Europetwenty-four hundred caloes daily, compared with thirtgight
hundred calories available per capita -in the
class women were fat.o Not the rich women but

1954: The Pima Again

Bureau of hdian Affairs researchers weigh and measure the Pima children and report that
more than half, boys and girls both, are obese by age eleven. Living conditions on the Gila

River Reservation: AWidespread poverty.o

1959: Charleston, South Carolina

Among African Americans, 18 percent of the men and 30 percent of the women are obese.
Cash incomes for the heads of families range from $9 to $53 per week, or the equivalent of
about $65 to $390 per week today.

1960: Durban, South Africa

Among Zulu, 40 percent of the adult women are obese. Women in their forties average 175
pounds. The women, on average, are twenty pobaedsierand four incheshorterthan the
men, but this does not mean they are betted fextessive adiposity, the reseaers report, is
often accompanied by numerous signs of malnutrition.

1961: Nauru, the South Pacific

A | ocal physician describes the situation b
puberty is grossly overweight.o

1961 63: Trinidad, West Indies

A team of nutritionists from the United States reports that malnutrition is a serious medical
problem on the island, but so is obesity. Nearly a third of the women older than-fiverdye
obese. The average caloric intake among these women is edtah&ever than two thousand
calories a day less than the minimumecommended at the time by the Food and Agriculture
Organization of the United Nations as necessary for a healthy diet.



1963: Chile

Obesity is descmutbreidt iaosnafit hper ommdiem -twb Chi | e
percent of military personnel and 32 percent of whakar workers are obese. Among factory
workers, 35 percent of males and 39 percent of females are obese. These factory workers are
the most interestm because their jobs quite likely involve significant physical labor.

1964 65: Johannesburg, South Africa

Researchers from the South African Institute for Medical Research study urban Bantu

Apensi oner s 00 itl der md fitaenli asa ixigynBamwtf u, 06 whi ch m
members of an exceedingly poor population. The women in this population average 165
pounds. Thirty percent of them are fiseverely
women is also reported to be 165 pounds

1965: North Carolina

Twenty-nine percent of adult Cherokee on the Qualla Reservation are obese.

1969: Ghana

Twenty-five percent of the women and 7 percent of the men attending medical outpatient
clinics in Accra are obese, including half of all womem t hei r f orti es. it
concluded that severe obesity is common in

professor at the University of Ghana Medical
many market women in the coastaltevn o f West Africa are fat. oo

1970: Lagos, Nigeria

Five percent of the men are obese, as are nearly 30 percent of the women. Of women
between fiftyfive and sixtyfive, 40 percent are very obese.

1971: Rarotonga, the South Pacific
Forty percent of theatlut women are obese; 25 percent are

1974: Kingston, Jamaica

Rolf Richards, a Britisttrained physician running a diabetes clinic at the University of the
West Indies, reports that 10 percent of the adult men in Kingston arttitd® ofthe women
are obese.

1974: Chile (again

A nutritionist from the Catholic University in Santiago reports on a study of thirge
hundred factory workers, mo s t engaged in hea
percent of theywomeer aoer iskktec@oel Aonl yo 14 p
percent of the women ar e 0 sfeevand @ddery neasly 40r we i gt
percent of the men and 50 percent of the women are obese. He also reports on studies in Chile



fromt he 1960s, noting that At he | owest i nci de
Office workers show the most obesity, but it is alemmmon among slum dwelleys.

1978: Oklahoma

Kelly West, the leading diabetes epidemiologist of the era, repate ddcal Native
American tribes that fAmen are very fat, women

1981 83: Starr County, Texas

On the Mexican border, two hundred miles south of San Antonio, William Mueller and
colleagues from the University of Texas weigh and measune than eleven hundred local
MexicanAmerican residents. Forty percent of the men in their thirties are obese, although
most of them are fAemployed in agricultural | a

More than half the women in theirtigés are obese. As for the living conditions, Mueller later
describes them as fivery simple.é There was on
restaurant, and there was nothing el se. o0

So why were they fat? What makes the overeating, caloviesloriesout argument so
conveniend suspiciously so is that it always provides an answer to this question. If the
population was so poor and malnourished that even the most stalwart believer in immoderate
eating as the cause of obesity will have troullagining that they had too much food
availablé® the Pima, for instance, in the 1900s or 1950s, the Sioux in the 1920s, the
Trinidadians, or the slum dwellers of Chile in the 1960s and ¥#@=n it can always be
claimed that they must have been sedentarat deasttoo sedentary. If they were obviously
physically activé the Pima women, the Chilean factory workers, or the Mexfgaerican
agricultural laborers and diileld workers) then it can be claimed that they ate too much.

The same arguments can amd | | be made for individual cas:
can prove that we eat in moderatowe dondét eat any mor e, say, t
siblingdt he experts wild.| confidently assume that
carrying ecess fat but obviously get plenty of exercise, then the experts will assume with

equal confidence that we eat too much. I f webd
wedre not slothful, then gluttony is our sin.

These claims can be made (amften are) without knowing a single other pertinent fact
about either the relevant popul ations or i nc
desire or inclination to learn more.

In the early 1970s, nutritionists and reseamihded physicians wdd discuss the
observations of high levels of obesity in these poor populations, and they would occasionally
do so with an open mind as to the cause. They were curious (as we should be) and hesitant to
insist they knew the answer (as we should be).

Thiswas a ti me when obesity was stild/l consi de
Afovernutrition, o0 as it is today. A 1971 suryv
nearly 10 percent of the men were obese and a third of the women. Whenlateseere

reported in conference proceedings a few years later, the researcher who did so began with this
statement: AEven a brief visit to Czechosl ova



common and that, as in other industrial comstrit is probably the most widespread form of
malnutritiono

Referring to obesity as a dAform of mal nutri
no belief system, no veiled insinuations of gluttony and sloth. It merely says that something is
wrongwith the food supply and it might behoove us to find out what.

Her eds Rol f Ri eumedlahmican didbetes $pecialisti didtussing the
evidence and the quandary of obesity and poverty in 1974, and doing so without any
pr econc e p tdiffieculh t® expldinl the highsfrequency of obesity seen in a relatively
impecunious [very poor] society such as exists in the West Indies, when compared to the
standard of living enjoyed in the more developed countries. Malnutrition and subnutrition are
common disorders in the first two years of life in these areas, and account for almost 25 per
cent of all admissions to pediatric wards in Jamaica. Subnutrition continues in early childhood
to the early teens. Obesity begins to manifest itself in the fepoglalation from the 25th year
of |I'ife and reaches enormous proportions fron

When Richards says Asubnutrition, d he means
the early teens, West Indian children were exceptionally thin, and theithgmeas stunted.
They needed more food, not just more nutritious food. Then obesity manifested itself,
particularly among women, and exploded in these individuals as they reached maturity. This is
the combination we saw among the Sioux in 1928 and laté&hiled malnutrition and/or
undernutrition or subnutrition coexisting in the same population with obesity, often even in the
same families.

Herebs that same observation discussed more
overeating is the cause obesity. This is from a 200Blew England Journal of Medicine
article, AA NUndeartweoing Ptaraandd xObesi ty i n Devel

Benjamin Caballero, head of the Center for Human Nutrition at Johns Hopkins University.
Caballero desdrves his visit to a clinic in the slums of Sdo Paulo, Brazil. The waiting room, he
writes, was dafull of mot hers with thin, stun
chronic undernutrition. Their appearance, sadly, would surprise few whpa@iurban areas

in the developing world. What might come as a surprise is that many of the mothers holding
those undernourished infants were themsel ves

Caballero then describes the difficulty tha
coexistence of underweight and overweigbses a challenge to public health prograsiace
the aims of programs to reduce undernutrition are obviously in conflict with those for obesity
prevention. o0 Put simply, if eweoplew®patless,butipr ever
we want to prevent undernutrition, we have to make more food available. What do we do?

The italics in the Caballero quote are mine, not his. The coexistence of thin, stunted
children, exhibiting the typical signs of chronindernutrition, with mothers who are
themsel ves over weight d o e-lsealth prognamss @ Caballerch al | e |
suggested; it poses a challenge to our béiefsr paradigm.

If we believe that these mothers were overweight because they ateitbo and we know
the children are thin and stunted because the
that the mothers were consuming superfluous calories that they could have given to their



children to allow them to thrive. Irtloer words, the mothers are willing to starve their children

so that they themselves can overeat. This goes against everything we know about maternal
behavior.

So whatodés it going to be? Do we throw out ev
we @an keep our beliefs about obesity and overeating intact? Or do we question our beliefs
about the cause of obesity and let our beliefs about the sacrifices mothers will make for their
children remain intact?

Again, the coexistence of underweight and ovéghein the same populations and even in
the same families do e shedth progransseit p@ses@ khallerigeto g e t
our beliefs about the cause of obesity and o
does, as wahdplersthatfellew.i n t he

*In 1968, George McGovern, a U.S. senator, chaired a series of congressional hearings in which impoverished Americans
testified to the difficulty of supplying nutritious meals to their families on limited incomes. But mibsisaf who testified, as

Mc Govern | ater recalled, were fAvastly overweight. o [This | ed
this is ridiculous. These people arenét suffering from mal nu

*Griffin was notthe only one to comment on the fine health and leanness of the Pima in thmeténth century. The
women fihave good figures, with full chests and finely for mec
for instance, inthe summer®f8 52; the men fAare generally |l ean and Illank, wit!]|




2
The Elusive Benefits of Undereating

In the early 1990s, the National Institutes of Health set out to investigate a few critical issues

of womemds h. The result was the Women6s Hea
studies that would cost in the neighborhood of a billion dollars. Among the questions that the
researchers hoped to answer was whetheffédbwiets actually prevent heart diseaseancer,

at least in women. So they enrolled nearly fifty thousand women in a trial, chose twenty
thousand at random, and instructed them to eat ddbwiet, rich in fruits, vegetables, and

fiber. These women were given regular counseling to motikiata to stay on the diet.

One of the effects of this counseling, or maybe of the diet itself, is that the women also
decided, consciously or unconsciously, to eat less. According to the WHI researchers, the
women, on average, consumed 360 calories aat®sydn their diets than they did when they
first agreed to participate. If we believe that obesity is caused by overeating, we might say that
these women were Aundereatingo by 360 cal ori
fewer calories than whatublic-health agencies tell us such women should be eating.

The result? After eight years of such undereating, these women lost an avetage of
poundseach. And their average waist circumferéh@emeasure of abdominal &aincreased
This suggests thathvatever weight these women lost, if they did, was not fat but leandissue
muscle.

How is such a thing possible? If our weight is really determined by the difference between
the calories we consume and the calories we expend, these women should magd dlwn
significantly. A pound of fat contains roughly thityi ve hundred cal ori esdé
these women were really undereating by 360 calories every day, they should have lost more
than two pounds of f at ( bedirstdhnee weeks,asdanordthamal or i
thirty-six pounds in the first yedrAnd these women had plenty of fat to lose. Almost half
began the study obese; the great majority were at the very least overweight.

One possibility, of course, is that the researstailed miserably at assessing how much
these women ate. Maybe the women deceived the investigators and themselves as well. Maybe
they didnét undereat by 360 calories a day.
eating because, like mostpeoplewn asked about their diet, the
Pollan suggested ifhe New York Times

Another possibility is that this reduction in calories, this rydtr exercise in undereating,
just didndédt do what it was expected to do.

Of all thereasons to question the idea that overeating causes obesity, the most obvious has
al ways been the fact that wundereating doesnaot

Yes, ités true: I f you are stranded on a des:s
waste away, whether your e f a't or thin to be g-istarvedyyourh . Eve
fat will melt away, as will a good share of your muscle. Try the same prescription in the real
world, though, and try to keep it up indefinitdlyry to maintain the weight losand it works
very rarely indeed, if at all.



This should come as no surprise. As | sugges
wisdom and experience, most of us who are fat spend much of outrjivesto eat less. If it
d o e s n 0 thenwhe mdtivation is merely decades of the intense negative reinforcement that
accompanies obesd@lysocial ostracism, physical impairment, increased rate of didezse
we really expect it to work just because an authority figure in a white coat insistsdlyive
it a try? The f at person who has never tried
Bruch noted, thatds a good reason to assume
particular affliction, even if it has some shtgtm succes at treating the most conspicuous
sympton® excess adiposity.

The very first time anyone published a review of the efficacy of undereating as a treatment
for obesityy the psychologist Albert Stunkard and his colleague Mavis McLH@ne, in
1959 this was tleir conclusion. Nothing much has changed since. Stunkard said their study
was motivated by what he called the Apar adoxc
successfully at his New York Hospital clini
widespread assumption that such treatment was

Stunkard and McLareRlume combed the medical literature and managed to find eight
articles in which physicians reported on their success rates treating obese and overweight
patientsint hei r cl i ni cs. The results, said Stunkar
poor. 0 Most of these clinics were prescribin
thousand calories a daymaybe half what the WHI women said they were edtingd sl
only one in four patients ever lost as much as twenty pounds; only one in twenty patients
managed to lose as much as forty pounds. Stunkard also reported on his own experience
prescribing Abalanced dietso ofdagtoghundreth undr e
obese patients in his own clinic: only twelve lost as much as twenty pounds, and only one lost
forty pounds. ATwo years after the end of tr
mai ntained their weight | o0oss. o

The more recent asssments benefit from the use of computers and elaborate statistical
analyses, but the results, as Stunkard might say, are still remarkably similar and remarkably
poor. Prescribing lovealorie diets for obese and overweight patients, according to a 2007
review from Tufts University, | eads, aot best,
that is, temporary. Typically, nine or ten pounds are lost in the first six months. After a year,
much of what was lost has been regained.

The Tufts review was aanalysis of all the relevant diet trials in the medical journals since
1980. The single largest such trial ever done vyields the very same AriEweresearchers
were from Harvard and the Pennington Biomedical Research Center, which is in Baton Rouge,
Louisiana, and is the most influential academic obeasibgarch institute in the United States.
Together they enrolled more than eight hundred overweight and obese subjects and then
randomly assigned them to eat one of four diets. These diets were mgrdiffalient in
nutrient composition (proportions of protein, fat, and carbohydrates), but all were substantially
the same in that the subjects were supposed to undereat by 750 calories a day, a significant
amount . The subjects lwawvieoradls oc @u nwseal ifin nd etna i
diets, the kind of professional assistance that few of us ever get when we try to lose weight.
They were even given meal plans every two weeks to help them with the difficult chore of
cooking tasty meals that weaéso sufficiently low in calories.



The subjects began the study, on average, fifty pounds overweight. They lost, on average,
only nine pounds. And, once again, just as the Tufts review would have predicted, most of the
nine pounds came oiifi the first six months, and most of the participants were gaining weight
back after a year. No wonder obesity is so rarely cured. Eating flkat is, undereatirdy
simply doesndt work for more than a few month

This reality,oppedtheeuthornties frinmarscanimendiagtthe approach, which
makes reading such recommendations an =exerc
di ssonance, O t he tension t hat resul ts from
simultaneously.

Take, for instance, thelandbook of Obesifya 1998 textbook edited by three of the most
prominent authorities in the fieddGeorge Bray, Claude Bouchard, and W. P. T. James.

ADi etary therapy remains the <cornerigttkene of
continues to be the basis of successful wei gl
states, a few paragraphs later, that the results of such ensgyuced restricted
known to be poorand notlodiga st i ng. 0 S oneffediive therapy teewcarrrerstane |

of treatment? Thelandbook of Obesitgeglects to say.

The latest edition (2005) af os | i nés Di ,aabhaghlyerespediiss Iteiktibobkufar
physicians and researchers, is a more recent example of this cognitiveadeesol he chapter
on obesity was written by Jeffrey Flier, an obesity researcher who is now dean of Harvard
Medical School, and his wife and research colleague, Terry Médfters The Fliers also
describe Areduction of e adforanmny itnherkaepy afso ritad
they enumerate all the ways in which this cornerstone fails. After examining approaches from
the most subtle reductions in calories (eating, say, one hundred calories less each day with the
hope of losing a pound enefive weeks) to lowcalorie diets of eight hundred to one thousand
calories a day to very lowalorie diets (two hundred to six hundred calories) and even total
starvation, they conclude that fAnone of these

Until the 1970s, lonc al ori e di ets were refer rsetdartvoatiimonm
di et s. After all, what 6s expected on these d
typically prefer to eat-starni® ourselss for no thénta fewe e x p o
months, let alone indefinitely, which is what such diets implicitly require if we are to maintain
whatever weight loss we may initially experience. Very-lowm | or i e di et s are kn
because they allow barely any food at all Agai n, itdéds hard to imagir
few weeks, maybe a month or two at best, and certainly we cannot keep it up forever once our
excess fat is lost.

The two researchers who may have had the best track record in the world treatingimbesity
an academic setting were George Blackburn and Bruce Bistrian of Harvard Medical School. In
the 1970s, they began treating obese patients withlausidredcaloriea-day diet of only lean
meat, fish, and fowl. They treated thousands of patients, sstidaB. Half of them lost more

than forty pounds. AThis is an extraordinar.
wei ght |l oss, 0 Bistrian said. But then Bistri
they didnot k n o vatiemishta tlo afteo thet weeight was los.iThe patients

coul dnot be expected to |ive on six hundred

eating normally, theydd gain the weight right



said Bistrian, was to give the patients drug:
do that.

So, even if you |l ose most of your excess fat
whathappensow problem. If you lose weight eatimgly six hundred calories a day, or even
twelve hundred, should it come as a surprise that you get fat again when you return to eating
two thousand calories a day or more? This is why the experts say a diet has to be something we
can follow for lifed a lifestyle program. But how is it possible to sestarve ourselves or fast
for more than a short time? As Bistrian said when | interviewed him a few years ago, echoing

Bruch half a century wearlier, under ewdfi ng i s
temporarily reducing the most obvious sympto
cure, this certainly suggests that overeating is not a cause.

*This wasndét the only disappointing r esuhetlowfatdietfailedto st udy. Th
prevent heart disease, cancer, or anything else.

AThis calculation is oversimplified to make a point. If it is corrected for the observation that subjects who lose weight in
diet studies expend less energy as they do it,ttleeamount of weight loss expected with this energy deficit should be Igss:
approximately 1.6 pounds at three weeks and twimbypounds at one year. | owe this correction to Kevin Hall, a
biophysicist at the NIH, who points out that the corrected nunsber® fist i || a far cry from the obs

*Al t hough Stunkardés analysis has widely been perceived as
obesity,the studies he reviewed included only calggstricted diets.

A d o n a&heWldl tow-fattdiet trial, because that was aimed at preventing heart disease and cancer, not losing weight.




3
The Elusive Benefits of Exercise

|l magine youdre invited to a celebratory din
invitation says that this particular dinner is going to be a feast of monumental proportions.

Bring your apdarmehtungry. Howovauidrya daitd | d

You might try to eat less over the course of theddmaybe even skip lunch, or breakfast
and lunch. Younight go to the gym for a particularly vigorous workout, or go for a longer run
or swim than usual, to work up an appetite. You might even decide to walk to the dinner,
rather than drive, for the same reason.

Now | etds think abowmstithctsi dms tahanomeadr e Tha
to lose weight eat less (decrease the calories we take in) and exercise more (increase the
calories we expend)ar e t he very same things weoll do i
hungry, to build up an apptti to eat more. Now the existence of an obesity epidemic
coincident with half a century of advice to eat less and exercise more begins to look less
paradoxical.

Wedve seen the problems with eating | ess to
side of the caloriem/caloriesout equation. What happens when we increase our energy
expenditure by upping our level of physical activity?

ltds now commonly believed that sedentary L
problems as how much we eind because the |ikelihood tha
diabetes, and cancer increases the fatter we become, the supposedly sedentary nature of our
lives is now considered a causal factor in these diseases as well. Regular exercise is now seen
as an esseial means of prevention for all the chronic ailments of our day (except, of course,
those of joints and muscles that are caused by excessive exercise).

Considering the ubiquity of the message, the hold it has on our lives, and the elegant

simplicity of the notio® burn calories, lose weight, prevent diséaseo ul dndot it be n
were true? As a culture, we certainly believe it is. Faith in the health benefit of physical
activity is now so deeply ingraing@onefactour c ¢

in the controversial science of health and lifestyle that must never be questioned.

There are indeed excellent reasons to exercise regularly. We can increase our endurance and
fitness by doing so; we may live longer, perhaps, as the expatest, by reducing our risk
of heart disease or diabetes. (Although this has yet to be rigorously tested.) We may simply
feel better about ourselves, and itds quite
do, become exceedingly fond of thetivity. But the question | want to explore here is not
whether exercise is fun or good for us (whatever that ultimately means) or a necessary adjunct
of a healthy lifestyle, as the authorities are constantly telling us, but whether it will help us
manta n our weight i f wedre | ean, or | ose weigh

The answer appears to be no.



Letdébs | ook at the evidence. I wchapter 1thad b e gi n
obesity associates with poverty. In the United States, Europe, and other developed nations, the
poorer people are, the fatter theyore | ikely
likely we are to work at physically demanding occupadl to earn our living with our bodies
rather than our brains.

|l tds the poor and di sadvantaged who do t he ¢
a living not just figuratively but literally. They may not belong to health clubs or spend their
leisure time (should they have any) training fo
than those more affluent to work in the fields and in factories, as domestics and gardeners, in
the mines and on construction sites. That the poorer we aretthedar we dr e | i kel vy
very good reason to doubt the assertion that the amount of energy we expend -do-dagay
basis has any relation to whether we get fat. If factory workers can be obese, as | discussed
earlier,and oif i el d | a lard to @magine that thé dag-day expenditure of energy
makes much of a difference.

Another very good reason to doubt that assertion is, once again, the obesity epidemic itself.
Webve been getting steadily f at duggest, &samanyt he p
authorities dé the World Health Organization among therh hat wedve been get
sedentary. But the evidence suggests the opposite, certainly in the United States, where the
obesity epidemic has coincided with what we might call adespic of leisurgime physical
activity, of health clubs and innovative means of expending enerdnéirskating, mountain
biking, step and elliptical machines, spinning and aerobics, Brazilian rremtSatlasses the
list goes on), virtually all of wich were either invented or radically redesigned since the
obesity epidemic began.

Until the 1970s, Americans were not believers in the need to spend leisure hours sweating,
not if they could avoid it. In the mii970s, as was pointed out by William Bennett and Joel
Gurin in their 1982 book on obesitfy,h e Di et er 6 § t Dindd @ hittie Btrarge te
see people go running down a city street in
no longer the case. Indeethe New York Timagported in 1977 that the United States was
theni n the midst of a and thie was romlyi regpeniegx bedawss the n , 0
wi despread belief of the 1960s that exercise
Anew conventoditchmal swirsedhaun us exerci seThe s goo
Washington Pogteported that one hundredlilon Americans had become active members of
the Anew fitness revolutiono and that many of
0 just a decade ear | iPestr.e pfoWh atd , wefii asr eo nsee eoifn gt
centuryo6osl magjicral sevient s. 0

But i f sedentary behavior makes wus fat and
Aexercise explosiond and the fAnew fitness r e\

rather than coinciding with an epidemic of obesity?

As it turns out, very little evidence exists to support the belief that the number of calories we
expend has any effect on how fat we are. In August 2007, the American Heart Association
(AHA) and the American College of Sports Medicine (ACSM) addressed tideree in a
particularly damning manner when they published joint guidelines on physical activity and
health. The ten expert authors included many of the preeminent proponents of the essential role
of exercise in a healthy lifestyle. Put simply, these we@ple who really want us to exercise



and might be tempted to stack the evidence in favor of our doing so. Thirty minutes of
moder ately vigorous physical activity, they s
and promote healtb.

But when it came to the question of how exercising affects our getting fat or staying lean,
these experts could only say: Alt i s reasonahb
energy expenditures would be less likely to gain weight owes,tcompared with those who
have low energy expenditures. So far, data to support this hypothesis are not particularly
compelling. o

The AHA/ACSM guidelines were a departure from the recent guidelines of other
authoritative agenciésthe U.S. Department ofAgriculture (USDA), the International
Association for the Study of Obesity, and the International Obesity Tasé&fait®f which
recommended that we should exercise an hour a day. But the reason these other authorities
advocate more exercise is not to hafplose fat, which they tacitly acknowledge cannot be
done by exercising alone; rather, 1t06s to hel

The logic behind the orleour recommendations is based precisely on the paucity of
evidence to support the notion that exergsany less has any effect. Since few studies exist to
tell us what happens when people exercise for more than sixty minutes each day, these
authorities can imagine that this much exeromghtmake a difference. The USDA guidelines
have suggested that tg ninety minutes a day of moderately vigorous exedcie hour and
a half every day may be necessary just moaintainweight loss, but they have not suggested
that weight can be lost by exercising more than ninety minutes.

The evidence leaves littleroo f or ar gument . To cal l it Anot

American Heart Association and the American College of Sports Medicine did, is, well, a little
unduly generous. A report that these expert guidelines often defer to as the basis for their
asessments was published in 2000 by two Finnish exercise physiologists. These researchers
looked at the results of the dozen beststructed experimental trials that addressed weight
maintenancé that is, successful dieters who were trying to keep off tumgs they had shed.

They found that everyone in these studies regained weight. Depending on the type of trial,
exercise would either decrease the rate of that gain (by 3.2 ounces per month) or increase its
rate (by 1.8 ounces). As the Finns themselvegloded, with characteristic understatement,

the relationship between exercise and weight
have imagined.

One study that the Finns could not consider, because it was published in 2006, six years
later, is particudrly revealing, both in what it concluded and how those conclusions were
interpreted. The authors were Paul Williams, a statistics expert at the Lawrence Berkeley
National Laboratory in Berkeley, California, and Peter Wood, a Stanford University researcher
who has been studying the effect of exercise on health since the 1970s. Williams and Wood
collected detailed information on almost thirteen thousand habitual runners (all subscribers to
Ru n n er 6maganine) dnd then compared the weekly mileage oé themers with how
much they weighed from year to year. Those who ran the most tended to weigh the least, but
all these runners tended to get fatter with each passing year, even those who ran more than
forty miles a weeé eight miles a day, say, five daysvaek.



This observation led Williams and Wood, both believers in the doctrine of calories
in/caloriesout, to suggest that even the most dedicated runners had to increase their distance
by a few miles a week, year after y@axpend even more energy as they gded if they
wanted to remain lean. If men added two miles to their weekly distance every year, and women
three, according to Williams and Wood, then tineight manage to remain lean, because this
might mean expending in running the calories that they stéated otherwise to accumulate
as fat.

Letbs see where that |l ogic takes us. Il magi ne
weeld say, four miles a day, five days a week. According to Williams and Wood (and the
logic and mathematics of caloriggcaloriesout), he will have to double that in his thirties
(eight miles a day, five days a week) and triple it in his forties (twelve miles a day, five days a
week) to keep fat from accumulating. A woman in her twenties who runs three miles a day,
five times a weeR an impressive but not excessive améumould have to up her daily
distance to fifteen miles in her forties to retain her youthful figure. If she doesneighte
mil es, a nice pace for such a di stoamacheof sheo
her running days to keep her weight in check.

If we believe in caloriegn/caloriesout, and that in turn leads us to conclude that we have to
run halfmarathons five days a week (in our forties, and more in our fifties, and more in our
sixties é ) to maintain our weight, it may, once
beliefs. Maybe ités something other than the
whether we get fat.

c

The ubiquitous faith in the belief that the more caloriesemwe p e n d , the | ess we
based ultimately on one observation and one assumption. The observation is that people who
are |l ean tend to be more physically active th

Marathon runners as a rule are not axaight or obese; the fromtinners in marathons often
look emaciated.

But this observation tells us nothing about
or if the pursuit of distance running as a-tithe hobby will turn a fat man or womamnto a
lean marathoner.

We base our belief in the faurning properties of exercise on the assumption that we can
increase our energy expenditure (calone$) without being compelled to increase our energy
intake (caloriesn). Burn 150 extra calories every day in exercise k&b it up for a month,
asNew York Timeseporter Gina Kolata calculated in her 2004 bddkimate Fitnessand
you could | ose a pound Aif you do not change

The key question, though, is whether this is a reasonable possibility. Is ihatued can
increase our expenditure of calories, burn an extra 150 calories a day, say, or go from being
sedentary to active or from active to very active, without changing o digthout eating
mored and without maybe decreasing the amount of energyxwenel in the hours between
our bouts of exercise?

The simple answer, agai n, 'S no. | 6ve alreac
that used to seem perfectly obvious but has now been relegated to the dustbin of exercise and
nutrition historyThi s i s the idea that I f we iIincrease o0



appetite.o I f you go for a walk or rake some
eighteen holes of golf, you work up an appetite. You get huagrdyungrier. Increase the

energy you expend and the evidence is very good that you will increase the calories you
consume to compensate.

That we have gotten to the place in our lives, and in the science of exercise, nutrition, and
weight, where this comcp t of working up an appetite, of
energy to compensate for its increased expenditure, has been forgotten is one of the stranger
stories in the history of modern medical research, or at least | hope it is.

Until the 1960s, most clinicians who treated obese patients dismissed as naive the notion that
we could lose weight through exercise or gain it by being sedentary. When Russell Wilder, an
obesity and diabetes specialist at the Mayo Clinic, lectured on obesity 2n H®3aid his fat

patients | ost more weight with bed rest, A whi
rate of |l oss. 0 AThe patient reasons quite <co
takes the more fat should be burned and thest & weight should be in proportion and he is

di scouraged to find that the scales reveal no
The patientodos reasoning had two fl aws, as W

we burn surprisingly few calories doing moderate exercisd, s@cond, the effort can be

easily undone, and probably will be, by mindless changes in diet. @%@ man will burn

three extra calories climbing one flight of stairs, as Louis Newburgh of the University of

Mi chi gan <cal cul at e doclimb twéng 4lights of fsthirs to wd himiself bfa v e t
the energy contained in one slice of bread! o

So why not skip the stairs and skip the bread and call it a day? After all, what are the

chances that if a 250ounder does climb twenty extra fightsadayshen 6t eat t he eq
of an extra slice of bread before the day is done?

Yes, more strenuous exercise will burn more caléries t real |y i s much mo
exercise hard enough to sweat, o Kolata tell:
number s @fbut,aatheserphysicsans argued, it will also make you hungrier still.

AVigorous muscle exercise wusually results i
Hugo Rony of Nort hwestern Uni versitsy in 19
expenditures result in consistently high or low levels of appetite. Thus men doing heavy
physical work spontaneously eat more than men engaged in sedentary occupations. Statistics
show that the average daily caloric intake of lumberjacks is more 16@@ &alories while that
of tailors is only about 2,500 calories. Persons who change their occupation from light to
heavy work owviceversss oon devel op corresponding changes
becomes a lumberjack and, by doing so, takesating like one, why assume the same thing
woul dndt happen, albeit to a | esser extent, t
a lumberjack for an hour a day?

A A A

The dubious credit for why we came to believe otherwise goes aéixdsisively to one man,
Jean Mayer, who began his professional career at Harvard in 1950, proceeded to become the
most influential nutritionist in the United States, and then, for sixteen years, served as



president of Tufts University (wherthere is now a Jean Mayer USDA Human Nutrition
Research Center on Aging). Those who have ever believed that they can lose fat and keep it off
by exercising have Jean Mayer to thank.

As an authority on human weight regulation, Mayer was among the vetyofia new
breed, a type that has since come to dominate the field. His predegéeBaach, Wilder,
Rony, Newburgh, and othérshad all been physicians who worked closely with obese and
overweight patients. Mayer was not. His training was in physiologleaistry; he wrote his
doctoral thesis at Yale University on the relationship of vitamins A and C in rats. He would
eventually publish hundreds of papers on nutrition, including why we get fat, but his job never
actually required that he reduce a fatgoer to a healthy weight, and so his ideas were less
fettered by realife experience.

It was Mayer who pioneered the now ubiquitous practice of implicating sedentary living as

t he MfAmost i mportant factoro | eadicomgpanyib. obesi
Modern Americans, said Mayer, were inert comp
Aconstantly engaged in hard physical | abor . o
riding lawn mowers to the electric toothbrush, only servesdace the calories we expend.

AThe devel opment of obesity, o0 Mayer wrote in
of foresight of a civilization which spends tens of billions annually on cars, but is unwilling to

include a swimming poolanéth ni s courts in the plans of evel

Mayer actually began extolling exercise as a means of weight control in the early 1950s, a
few years out of graduate school, after studying a strain of obese mice that had a surprisingly
small appetite. This seemed to absolve eating too much from beicgube of their obesity,
so Mayer naturally assumed their sedentary behavior must be responsible, and they were
certainly sedentary. They barely moved. By 1958e New York Timewas giving Mayer
credit for having fdebun krasé was bftithe vdiuge m preighta r t h
control, which he hadnodt.

Mayer acknowledged that appetite tended to increase with physical activity, but the heart of

his argument was that it wasndét fAnecessaril yo
relaeti onship between expending more energy anc
decreased below a certain point, o Mayer expl a
In other words, walking orkalf hour a day may be equivalent to only fotices of bread,

but i f you donot wal k the half hour , you st
sufficiently sedentary, youdre going to eat |
and expended more energy.

Mayer based this conclias on two (and only two) of his own studies from the 1h@%0s.

The first was on laboratory rats, purporting to demonstrate that when these rats were forced
to exercise for a few hours every day, t hey
didnét say that they actually weighed | ess, (
exercise programs eat more on days when they
when theydre not exer ci si nhg samelds ¢hose of seelentgrin t s
rats. And when rats are retired from these exercise programs, they eat more than ever and gain
weight with age more rapidly than rats that are allowed to remain sedentary. With hamsters



and gerbils, exercise ¢reases body weight and body fat percentage. So exercising makes
these particular rodents fatter, not leaner.

Mayer s second study was an assessment of
workers and merchants at a mill in West Bengal, India. @higle is still cited by the
Institute of Medicine, for instan@eas perhaps the only existing evidence that physical activity
and appetite do not necessarily go hand in hand. But it, too, would never be replicated, despite
(or perhaps because of) a hedintury of improvements in methods of assessing diet and
energy expenditure in humans.

It helped that Mayer promoted his pegercise message with a fervor akin to a moral
crusade. And as Mayerds political idnoftheu e n c e
appearance that his faith in the weightlucing benefits of exercise was widely shared. In
1966, when the U.S. Public Health Service first advocated dietmbgincreased physical
activity as the keys to weight loss, Mayer wrote the report. Tyeaes later, he chaired a

White House Conference on Food, Nutrition anc
mu s t invol ve f ar reaching changes in [|ife s
changes include alterations of dietary patteaans d p hy si c al activity. o |
began writing a syndicated newspaper column on nutrition, he came across like a diet doctor

selling a patent cl ai m. Exercise, he wrote,

Acontrary t o rpcoipsuel awo nbbetl isetfi,muelxaet e your appet

Meanwhi |l e, the evidence néwainasmag melirsaiced May
and certainly not in humans. One remarkable study of the effect of physical activity on weight
loss was published in 1989 by a teamDanish researchers. The Danes actually did train
sedentary subjects to run marathons (26.2 miles). After eighteen months of training, and after
actually running a marathon, the eighteen men in the study had lost an average of five pounds
of body fat. & f or the nine women subjects, t he D
composition was observedumyéehat dsamet greanf K
Roosevelt Hospital Obesity Research Center in New York, reviewed the existing trials testing
the rotion that increasing exercise would lead to weight loss. His conclusion was identical to
that of the Finnish review in 2000: ADecr eas:¢
body composition have been observed. o

We bought into the idea that weutd exercise more and not compensate by eating more
because the health reporters bought it, and their articles in the lay press were widely read. The
research literature itself was not.

In 1977, for instance, in the midst of the exercise explosion, the National Institutes of Health
hosted its second ever conference on obesity and weight control, and the assembled experts
concluded that At he 1 mpor t an then mght becbeleved; i s e i
because increases in energy expenditure due to exercise also tend to increase food
consumption, and it is not possible to predict whether the increased caloric output will be
out weighed by the gr eat erheNewdark Timeg Mdgazined Th a
reported that there was fAnow strong evidence
substantial anl so long as the exercise is contindgge r manent wei ght | oss. d

By 1983, Jane Brody, persoraalth reporter for th@imes was counting the numerous
ways that exercise was fAthe keyo toSusyarccessfu



gave his pessimistic assessment of the actual evidéhmesweekdeclared exercise an
Afessential 06 el elose prograne. fNowa acgordivg eto ttidmes on those
infrequent occasions fAwhen exercise Iisndét enc
al so make sure you dondt overeat. o

Why the obesity researchers and publkealth authorities eventually cane believe this
story is a different question. Umberto Eco offered a likely answer in hiskowel c aul t 0 s
Pendulum il believe that you can reach the poin
difference between developing the habit of pretendingelieve and developing the habit of
believing. o

From the late 1970s onward, the primary factor fueling the belief that we can maintain or
|l ose weight through exercise seemed to be th

their reluctance toak nowl edge ot her wi se publicly. Al tr
Aunder whel medodo by the actual evidence, as Ju
1986, it would be Ashortsightedo to say that

the possiblecontributions of exercise to the prevention of obesity and to the maintenance of
any weight loss that might have been induced by diet. These, of course, had never been
demonstrated, either.

This philosophy came to dominate even the scientifsicussions of exercise and weight,
but it couldnbét be reconciled with the simpl e
expected to increase the more we exercise. And so the idea of working up an appetite was
jettisoned along the way. Physicgmesearchers, exercise physiologists, even personal trainers
at the gym took to thinking about hunger as though it were something that existed only in the
brain, a question of willpower (whatever that
to get back the energy it has expended.

As for the researchers themselves, they invariably found a way to write their articles and
reviews that allowed them to continue to promote exercise and physical activity, regardless of
what the evidence actually sked. One common method was (and still is) to discuss only the
results that seem to support the belief that physical activity and energy expenditure can
determine how fat we are, while simply ignoring the evidence that refutes the notion, even if
the latteris in much more plentiful supply.

Two experts in thédandbook of Obesityfor instance, reported as a reason to exercise that
the Danish attempt to turn sedentary subjects into marathon runners had resulted in a loss of
five pounds of body fat in male Isjects; they neglected to mention, however, that it had zero
influence on the women in the trial, which could be taken as a strong incentive not to exercise.
(If your goal is to lose weighteven if your health and your life depend on it, as they very
well mayd would you train to run a twengix-mile foot race upon being told that ymight
lose five pounds of fat after a year and half of work?)

Other experts took to arguing that we could lose weight by weightlifting or resistance
training rather than theirkd of aerobic activity, like running, that was aimed purely at
increasing our expenditure of calories. The idea here was that we could build muscle and lose
fat, and so webd be fitter even i f-ofobThen wei ghi
the extra muscle would contribute to maintaining the fat loss, because it would burn off more
calorie® muscle being more metabolically active than fat.



To make this argument, though, these experts invariably ignored the actual numbers,
becaus they, too, are unimpressive. If we replace five pounds of fat with five pounds of
muscle, which is a significant achievement for most adults, we will increase our energy

expenditure by two dozen <calories a day. Or
equivalentofaquartes | i ce of bread, with neaozgnroabrteant ee t
aday hungrier because of this. And once again

just to skip both the bread and the weightlifting.

Before | finish this discussion of exercise and energy expenditure, | want to return briefly to
the guidelines published in August 2007 by the American Heart Association and the American

Coll ege of Sports Medicine. i | telativety highedailg o n a b | e
energy expenditures would be less likely to gain weight over time, compared with those who

have | ow energy expenditures, 0 the expert au
hypot hesis are not particularly compelling. o

Damajing as this may be to the notion that we can lose weight by exercising, the authors
were unwilling to be definitive. They had s
doing so, they were leaving the door of possibility open. Maybe somebodygdapneould
show scientifically that what these experts believed in their hearts to be true really was.

But they missed the point with their qualification. Here it is: this idea that we get fat because
wedre sedentary and we exfrom fateerang fulther dynuppingoup r e v e r
energy expenditure is at least a century old. One of the most influential European authorities
on obesity and diabetes, Carl von Noorden, suggested this in 1907. We can, in fact, trace it to
the 1860s, when the obeBetish undertaker William Banting discussed his numerous failed
attempts to lose weight in his besstllingLetter on CorpulenceA physician friend, wrote

Banting, suggested he slim down by Aincrease
Af ooouwpl e of hours in the early morning. 0 He
a prodigious appetite, which | was compelled to indulge, and consequently increased in weight,

unt il my kind old friend advised me to forsak

The exped from the AHA and the ACSM would like to think that maybe if we just put
further effort into studying the relationship between exercise and \eighwe do the
experiments in just the right waysve wi | | finally confirm what v
physcian friend and a century of researchers and physicians and exercise aficionados ever
since have argued somehow must be true.

The history of science suggests another interpretation: if people have been thinking about

this idea for more thanacenturyand yi ng t o t est it for decades
compelling evidence that itds true, itds pr
certainty, because science doesnot wor k tha
exceedinglygoodcimc e it ds simply wrong, one of the ma

history of science that never panned out. And if reducing caloriess d oe s n 6t ma k e
weight, and if increasing calori@su t doesnobt even prevent us f
shauld rethink the whole thing and find out what does.

‘ *Chris Williams, who blogs under the name Asclepius, had this insight.




*There are many ways to quantify this epidemic of physical activity. Hellthindustryrevenues, for example, increas
from an estimated $200 million in 1972 to $16 billion in 2805 seventeeifold increase when adjusted for inflation. The
year that the Boston Marathon had more than 300 entrants was 1964; in 2009, more than 26a@@0woeren ran. The fir
New York City Marathon was in 1970, with 137 entrants; in 1980, there were 16,000 official runners; and in 2008, 3¢
although nearly 60,000 applied. According to the welddaeathonGuide.cormearly 400 marathons were schedlin the
United States in 2009, not to mention countlessimaifathons, more than 50 ulngarathons (100 miles long), and 1pids
other fAultraso (up to 3,100 miles).

*When researchers now discuss the relationship between physical activity andirkeién populations, as opposed
individuals, this is still perceived as a given: as Walter Willett and Meir Stampfer of Harvard noted in the 1998 textba

Nutritional Epidemiologyfil n most i nstances, energy ime akfe mplysibea

*Mayer was exaggerating to make his point. He often did.
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*The Bengali research is a case study in how bad supposedly seminal research can be in the field of nutrition. The jobs of

the men working in this Indian mill, as Mayer r ep ap
all day Il ongdo to furnace tenders who fishoveled ashe

havebeen used to demonstratey point. The more active workers in the mill, for example, both weighed amtate more

than less active workers. As for the sedentary workers, the more sedentary they weoecthey ate, théessthey weighed
The clerkswho lived on the premises and sat all day long weighed ten to fifteen plegedad were reported to have eate
four hundred caloriesioreon average than clerks who had to walk three to six miles todwarrleven than those clerks wh
walked to work anélso played soccer every day.

*That evidence was the Acarefully controlled exper.i
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The Significance of Twenty Calories a Day

Twentycalories.

Next time someone tells us, as the World Health Organization does on its website, that the

way to prevent Athe burden of obesityo is #nt
this is the number that should come immediately to mind. Nextme we dr e t ol d, a
Department of Agriculture tells wus, that #@Ato
do is fimake smal/l decreases in food and beve

remember this number.

If either of thee official declarations about weight were true, then the obesity problem
would be a figment of our collective imaginations, not the most pressing public health issue of
our age.

Weight gain is a gradual process, as the USDA suggests. Once you nhotigeothatd r e
putting on weight, as the logic of calorggcaloriesout dictates, you can make the
appropriate small decreases in calories consumed, and increases in physical activity and all
should be well again. You can skip a snack here and a desserytheoan walk more, spend
a few extra minutes at the gym, and that should do it. Even if you put on ten pounds before you
notice the difference, you know whatodés necess

So why doesnb
l ow, i f all th
that allegedly causes it?

hat wor k? Whsycure rate doldiemmralyy o b e s |
S necessary to prevent it I

This is where the twenty calories come in. A pound of fat contains aboutfthetiyundred
c a | owortheo$ @nergy. This is why nutritionists tell us that losing a pound a week requires
that we create an average energy deficit of five hundred caloriedafidayhundred calories
times seven days equals thiftye hundred calories a week.

Now | ektattree mattofrom the perspective of weight gain rather than weight loss. How
many calories do we have to overeat daily to accumulate two new pounds of fat evéry year
fifty pounds in a quartecentury? How many calories do we have to consume but nehdxp
stashing them away in our fat tissue, to transform ourselves, as many of us do, from lean
twenty-five-yearolds to obese fiftyyearolds?

Twenty calories a day.

Twenty calories a day times the 365 days in a year comes to a little more than seven
thousand calories stored as fat every ge@vo pounds of excess fat.

If it were true that our adiposity is determined by calenmésaloriesout, then this is one
implication: you only need to overeat, on average, by twenty calories a day to gain fidty extr
pounds of fat in twenty years. You need only to rein yourself in by this adhaundereat by
twenty calories a d@yto undo it.



Twenty calories is |l ess than a single bite o
than two ounces dfoke or Pepsi or the typical beer. Less than three potato chips. Maybe three
small bites of an apple. In short, not very much at all.

Twenty calories is less than 1 percent of the daily caloric intake that the U.S. National
Academy of Sciences has recommded for a middlaged woman whose idea of regular
physical activity is cooking and sewing; it O
calories recommended for an equally sedentary mialdjee d man . That It 0 s
insignificant amount is what rkas it so telling about the caloriggcaloriesout idea. If
what 6s necessary Ato maintain weight, o0 as the
the energy we eat with the energy we use, 0 th
more than you expend, according to the logic of calanésaloriesout, will eventually make
you obese.

Ask yourself: How is it possible that anyone stays lean, if all it takes to grow gradually
obese is to overshoot this point of energy balance by tweaityies daily? Because quite a
few people do stay lean. And, in fact, even those who are overweight or obese manage to
maintain their weight, heavy as they may be, for years and decades. They may be fat, but they
are still balancing the calories they takewith the calories they expend, apparently, to better
than that twentcaloriesa-day average, because they are not getting fatter still. How do they
do that?

One or two bites or swallows too many (out of the hundred or two we might take to
consumeaayd6s worth of sustenance) and wedre door
too much and eating too much is less than a hundredth of the total amount of calories we
consume, and that in turn has to be matched with our energy expenditure, to whieh fae a
the most part, completely in the dark, how can anyone possibly eat with such accuracy? To put
it simply, the question we should be asking is not why some of us get fat, but how any of us
avoids this fate.

This is a question that researchers askdte first half of the twentieth century with regard
to this arithmetic, back before caloriggcaloriesout became the conventional wisdom. In
1936, Eugene Du Bois of Cornell University, then considered the leading U.S. authority on
nutrition and metatdlism, calculated that a 1§%und man who manages to maintain his
weight for two decadésto gain no more than two pounds during those twenty §ears
matching his calorieg to his caloriesut t o wi thin a twentieth of
DuBoiswr ot e, fAwhich is equaled by few mechanica

AWe do not yet know why certain individuals
be more accurate to say that we do not know why all the individuals in thisioweshed

community donotgrowaft . 06 Consi dering the accuracy requi
added, fAthere is no stranger phenomena than t

mar ked variation in bodily activity and food
The fact that many peopledoe mai n | ean for decades (althouq
in Du Boiso6s day), and that even those who ar

is something more going on with this business of weight regulation than can be explained by
thenot on that ités al/l about calories.



Letdébs consider some possibilities. Perhaps w
scale or attending to the other signs of increasing adiposity and then adjusting our eating
accordingly. This wasne idea taken seriously by the experts in the 19962 h beltds t
tight, getting fat again, better eat less

But animals obviously dondét do t hrdcalgriesand t he
out doesndt apply t thatbebirtheir adslt liveg leah (leavihg@dutos pec i
the discussion, for the moment, those that d
lean with little apparent effort. How do they do it?

Maybe the only way to stay lean is to stay hudgmpt terridy hungry but at least a little
hungry. If we always leave a little on the plate, remain a tad unsatisfied, then we can be
confident that our accumulated errors will fall on the side of eating too little rather than too
much. Better to eat afew hundredcar i es | ess than wedd | i ke tha
day than we need. So either we live in a world where we rarely have enough food available or
we consciously eat in moderation, which means pushing away from the table (or, for animals,
walkingawayf r om t he | atest kil or cutting short a

But if eating in moderation means we consciously err on the side of too little food, why

dondét we all end up so | ean that -imlealoreppear e
ot doesnét differentiate between | osing and
calories consumed to calories expended. And

only those popul ations that d(ytedantydalariessone nough
average, every day), why is it that populations in this situatidke the ones we discussed
earlier in which the children are thin and
under n@dtan stitl havemplénty of obesadults?

Surely something else is determining whether we gain fat or lose it, not just the conscious or

unconscious balancing act of matching cal ori
time. First | want to discuss what caloriegcaloriesouthas t o say (or doesnbd
we get fat, when we get fat, and why some peo

*Once again, this is vastly oversimplified, and it |doesndt
theauthorities perceivet . That 6s all we need to know at the momegnt .




5
Why Me? Why There? Why Then?

We typically talk about body fat as -orhoough ei
proposition. But this is an oversimplification of a far memmplex phenomenon. Where on

our bodies we get fat, and even when it happens, are important questions as well. The experts
acknowledge this implicitly when they tell us that abdominal obesity (excessive belly fat) goes

along with an increased risk for hedrsease, but being fat on the hips or butt does not. That

two people overate and so consumed more calories than they expended, though, tells us
nothing about why their fat distribution might be so different and, with it, their risk of dying a
premature dath.

Why do some of us have double chins and ot
handles? Why do some women have voluptuous accumulations of fat in their breasts and
others little? How about big butts? The African women who have the pronghdaal fat
deposits known as fisteatopygia, 0 considered
did not develop them by eating too much or exercising too little.

And i f they didnot, why assume thattwe hese a
might be amassing on our own rear ends?

Before the Second World War, the physicians who studied obesity believed that much could be
explained by observing how fat was distributed on their obese patients. Putting photos of these
subjects in the textlmiks helped communicate important points about the nature of fattening.

|l dm going to include some of these photos fr
points more graphically as wel. (Modern ob
underst o d , rarel vy, i f ever, include photos of C

going to discuss comes straight from thesé \Werld War Il discussions of why we get dat

in particular, from the work of Gustav von Bergmann, the leading German autharity o
internal medicine in the first half of the twentieth century, and Julius Bauer, a pioneer in the
study of hormones and genetics at the University of Vienna, referred ThvéoyNew York

Tmess n 1930 as the Anoted Vienna authority on



Steatopygia, the prominent fat deposits of the buttocks on this African woman, is a genetic trait, not the product of
overeating or sedentary behavi@photo credit 5.1)

It 6s been kno wn obssityrhase latgdgenetic @o3nposientt Ihyaur parents are

fat, ités far more | ikely you wil/l be fat th
say this is that body types run in families. Similarities in body types between parents and

children anl bet ween siblings, as Hi |l de Bruch s al
resemblance. 0 This certainly isndét always th
l ook alike. But itdéds common enough that we |
mot hers and daughters have, in effect, t he s

faces that look alike; the bodies do as well.

Here are photos of two pairs of identical twins. The first are lean; the second are obese.

In the caloriesn/cdoriesout model, overeating might conceivably tell us why the first pair
of twins are slender and the second are not. The pair on the left ate in moderation, balancing
caloriesin to caloriesout with the exquisite accuracy we now know is required; ticernsk
pai r odheydoweéate. But what about the vertical relationships in the photos? Why do the
lean twins have identical bodies? And why do the obese twins? Why is their accumulation of
fat so nearly identical? Are we to assume that they just ovenaie or less, by exactly the
same number of calories over the course of their lives because their genes determined precisely
the size of the portions they ate at every meal and precisely how sedentary they chése to be
how many hours they sat on the couather than getting up and gardening or walking?



Two pairs of identical twins: one lean, one obese. Did their genes influence how much they ate and exercised or the amount
and distribution of their body fat(photo credit 5.2)



Breeders of livestock have always been implicitly aware of the genetic, constitutional
component of fatness. Those engaged in the art and saéacémal husbandry have spent
many decades breeding cattle, pigs, and sheep to be more fatty or less fatty, just as they breed
dairy cattle to increase milk production or dogs for hunting or herding ability. It strains the
imagination to believe thesevéistock breeders are merely manipulating genetic traits that
determine the will to eat in moderation and the urge to exercise.

The cow on the top is an Abderdeen Angus, which is bred for the high fat content of its
me at . On t he bot tsahanibreed;ave dare ses its yibs pratrading through
its skin. Jersey cattle are dairy cows, milk producers, which is why the udders on this particular
cow are swollen appropriately.

Now, are we to assume, once again, that these Aberdeen Angus edttiedaxd down with
what 6s known in the business as fAmarbling, o
or more efficiently than the lean Jersey cattle? That the genes of the Aberdeen Angus program
them to take bigger bites and so get more caqer hour grazed? Maybe the Jersey cattle get
a little more exercise. When the Aberdeen Angus are grazing or sleeping, perhaps the Jersey



cattle are loping across the fields, emulating their ancient ancestors who had to run to avoid
predatos. This sounds absurd, of course, but anything is possible.

The full udders on the Jersey cow and the intramuscular fat on the Aberdeen Angus suggest
another possibility. After all, what we want in dairy cattle are animals that convert the maximal

amountof energy they consume into milk. This is
energy building up fat. With the Aberdeen Angus we want an animal that efficiently converts
fuel i nto meat into protein and fiededanm t he |

where it accumulates.

The stocky cow on the t@photo credit 5.3)s an Aberdeen Angus; the lean cow on the boffdmto credit 5.4)s a Jersey
cow. Their genes probably determine how they partition the calories they c@ansuméat, muscle, or mitk not their eating
or exercise behavior

Hence, a likely explanation is that the genes that determine the relative adiposity of these
two breeds have little or nothing to do with their appetite or physical activity but, rather, with
how theypartition energy whether they turn it into protein and fat in the muscles or into
mil k. The genes dondét det er mi nme, bint what threyadoy c al «

with those calories.

Another conspicuous piece of evidence arguing against caloftadoriesout is that men and
women fatten differently. Men typically store fat above the Watke beer belly and women



below thewaist. Women put on fat in puberty, particularly in breasts, hips, butt, and thighs,
and men lose fat during puberty and gain muscle.

When boys become men, they become taller, more muscular, and leaner. Girls enter puberty
with very slightly more body fathan boys (6 percent more, on average), but by the time
puberty is over, they have 50 percent mor e.
applied to this realm, 0 as the German physici
and how it difers by sex in his 1933 textbodketabolic Diseases and Their Treatmelmt
other words, when a girl enters puberty as slender as a boy and leaves it with the shapely figure
of a woman, itdéds not because of oheréati sdhed
acquired that gives her that womanly shape and she had to eat more calories than she expended
to accommodate that fat.

Still more evidence against the conventional wisdom is provided by a very rare disorder
known technicalilpyodystpro@dgirye 0si(Midcifploo means i
disorder of fat accumulation.)

By the mid1950s, some two hundred cases of this disorder had been reported, the great

maj ority in women. l'tds characteri @ghedat by th
immediately beneath the skin) in the upper body, and an excess of fat below the waist. The
di sorder is called fAprogressiveo because the

time. It begins with the face and then moves slowly downwamketk, then shoulders, arms,
and trunk. The photo is of a case reported first in 1913.

A case of the rare disorder kno wnfour,shis Wgmanoaguldeds considessidebei pody st r «
by todayds definition, yet virtual.(plytoarédit55)er body fat w



This young woman began losing the fat from her face when she was ten years old; the fat
loss stopped at her waist when she thaseen. Two years later, she began fattening below the
waist. The photo was taken when she was twénty, she was five feet four and weighed 185
pounds. By todayds standar ds, Oswthea bodg mdsst be ¢
index of almost 32 But effectivelyall of her body fat was located below her waist. She was as
fat as a sumo wrestler from the waist down, as lean as any of theunmars of an Olympic
marathon above it.

So what does this have to do with calofi@gsaloriesout? If we believe that we get fat
because we overeat and we get lean by undereating, are we to assume that these women lost fat
on their upper bodies because they underate? And gained fat on their lower bodies because
they overate?

This is obviously a ridiculousuggestion. But why is it that when fat loss and fat gain are
localized like thi® when the obesity or the extreme leanness covers only half the body, or
only a part and not &lthey clearly have nothing to do with how much the person ate or
exercised; yetvhen the whole body becomes obese or lean, the difference between calories
consumed and expended supposedly explains it?

If this young lady had a few more pounds of fat on her upper body, just enough to soften her
features, round out her curves, and i stere to see a doctor today, she would be diagnosed
as obese and promptly told to eat less and exercise more. And this would seem perfectly
reasonable. But can a valid explanation for obesity and its causes really depend on a few
pounds of fad the difference between sense and nonsense? With these extra pounds, her
condition would be blamed on overeating, on the difference between the calories she
consumed and expended. Without those extra pounds, with the full lipodystrophy revealed, this
explanation becoss nonsensical.

Thereds a modern example of a | idopHWrglatedr ophy
lipodystrophy, apparently caused by the -aetioviral drugs that people infected with HIV
take to subdue the virus and keep-hlbwn AIDS at bay.

[ |

Before and after photos of a man who developedrndlated lipodystrophy after beginning amétroviral therapy
(photocredit 5.6)

These people, too, lose the subcutaneous fat in the face, as well as arms, legjsoeks]
and they also put on fat elsewhere; the gain and loss of fat often happen at different times.

They get double chins and a distinctive fat f



or fAcamel hump. 0 Vehiae men, ahdthendtenget a potbally tigaklooks e
indistinguishable from the kind we might otherwise attribute to drinking too much beer, as in
the case on the previous page. The photo on the left was taken before this patient began anti
retroviral theapy for his HIV; the photo on the right was taken four months afterward.

Il tds hard to 1 magine, I n this case, that weat
to do with the fat he acquired. -iAcaldriesiodt, we c a
maybe we shouldndét bl ame ours, either.

*Body mass index is defined as weight in kilograms divided by the square of height in meters. Obesity is then defined as
having a body mass index of 30 or above.




Thermodynamics for Dummies, Part 1

The F.D.A. said it wants to initiate a consumer education
of promoting a lowfat diet, it is ready to emphasizenaw, but actually very old and immutable scientific message:

Those who consume more calories than they expend in energy will gain weight. There is no getting around the laws of
thermodynamics.

The New York Time®ecember 1, 2004

There is nogetting around the laws of thermodynamics. This certainly is a very old and
immutable message. Ever since the early 1900s, when the German diabetes specialist Carl von
Noorden first argued that we get fat because we take in more calories than we expens|, ex

and norexperts alike have insisted that the laws of thermodynamics somehow dictate this to
be true.

Arguing to the contrary, that we might actually get fatter for reasons other than the twin sins
of overeating and sedentary behavior, or that wehtrigse fat without consciously eating less
and/or exercising more, has invariably been treated as quackeeymo t i on a | and gro
as the Columbia University physician John Taggart insisted in the 1950s in his introduction to
a symposi um Wenhave nelisiti faithh .in thé validity of the first law of
thermodynamics. 0 he added.

Such faith is not misplaced. But that does not mean that the laws of thermodynamics have
anything more to say about gett i mawsoffmdtion,t han a
Einsteinds relativity, the theyakdedcnbe mdpartiesot | aws
the universe we no | onger question. But they
about it, and this is true of the laws of thermodyics as well.

It is astounding how much bad sciedcand so bad advice, and a growing obesity
problerd has been the result of the expertso fail
very notion that we get fat because we consume more calories thapevel @vould not exist
without the misapplied belief that the laws of thermodynamics make it true. When the experts

write that Afobesi ty i 8a declaciios that dae be faurid ineonee r g y
form or another in much of the technical writiag the subjeé it is shorthand for saying that
the | aws of thermodynamics dictate this to be

Obesity is not a disorder of energy balance or calimiesloriesout or overeating, and
thermodynamics has nothing to do withitwlfe candé6t under stand thi s,
into the conventional thinking about why we ¢
old quagmire, that weodore trying to avoid.

There are three laws of thermodynamics, but the one that the =kpédve is determining
why we get fat is the first one. This is also known as the law of energy conservation: all it says



is that energy is neither created nor destroyed but can only change from one form to another.
Blow up a stick of dyamite, for instance, and the potential energy contained in the chemical

bonds of the nitroglycerin is transformed into heat and the kinetic energy of the explosion.
Because all maésour fat tissue, our muscles, our bones, our organs, a planet or stdr, Opra
Winfreygdi s composed of energy, another way to sa;
of nothing or nothing out of something.

Opr ah, for i nstance, 0fattenand hedviérovithoue takimpin e ma s s
more energy than she expends, bec@seh fatter and heavier contains more energy than

Oprah leaner and lighterShe has to consume more energy than she expends to accommodate

her increasing mass. And she candét become | e:
than she takes in. Energy is conserved. Thatob

This is so simple that the problem with how the experts interpret the law begins to become
obvious. All the first law says is that if something gets more or less massive, then more energy
or less energy has to enter it than leave it. It says nothing abouthvghigappens. It says
nothing about cause and effect. 't doesnot t
has to happen if that thing does happen. A logician would say that it contains no causal
information.

Health experts think that the first law is relevant to why we get fat because they say to

themselves and then to us, asThe New York Timesi d , AfiThose who consume
than they expend in energy wil | oggtafatteramdei ght .
heavier, wehavet o0 overeat . We have to consume mor e

given. But thermodynamics tells us nothing about why this happénswe consume more
calories than we expend. It only says that if we do, we wilhgavier, and if we get heavier,
then we did.

| magine that, i nstead of talking about why \
crowded. Now the energy web6re discussing is
fat tissue. Ten people otain so much energy, eleven people contain more, and so on. So what
we want to know is why this room is crowded and so overstuffed with ehehgy is, people.

If you asked me this question, and | saiékll, because more people entered the room than
leftit, youdd probably think 10fcas morepgeoplg enteredvi s e
thanleff youdtdaséayg. obviAnd i .fact,Baying thahayr@om gets crowded
because more people are entering than leaving it is reddndaping he same thing in two
different way® and so meaningless.

Now, borrowing the logic of the conventional wisdom of obesity, | want to clarify this point.
So | say,Listen, those rooms that have more people enter them than leave them will become
more crowdedT her eds no getting ar oundYotuhbed Yegwd | ofs
but so what?Or at | east I hope you woul d, because
information. |l 6m just repeating the obvious.

This is what happens when thermodynamics edu®s conclude that overeating makes us
fat. Thermodynamics tells us that if we get fatter and heavier, more energy enters our body
than | eaves it. Overeating means webre consun



the same thing i different way. Neither happens to answer the question why. Why do we
take in more energy than we expend? Why do we overeat? Why do we get fatter?

~

Answering the Awhyo question speaks to actu
says on its website, NRObesity occurs when a ¢
or she burns. o By wusing the wor d sajimgcttatuur s, 0
overeating Is the cause, only a necessary cor
itdéds up Okhawyws $0 whagt? Arendt you going to te

tell us what else happens when it does occur?

The experts who say that we get faécausewe overeat or we get fas a resultof
overeating the vast majority are making the kind of mistake that would (or at least should)
earn a failing grade in a higqhc h o o | science cl ass. thahsaysodor e t a
absolutely nothing about why we get fat and a phenomenon that has to happen if we do get
fatd overeating and assuming these say all that needs to be said. This was a common error in
the first half of the t we nteiWetndedtoleak tlsewhgre | t 6 s
for answers.

A good place to start might be a National Institutes of Health report published back in 1998.
Back then, the NIH experts were a little more forthcoming, and so a little more scientific,

about the factors thatimg h t cause obesity: ARnObesity is a
di sease that develops from an interaction of
AOur understanding of how and why obesity
integrationols oci al , behavioral, cultural, physiolog

So maybe the answers to be found are in this integration of facttaging with the
physiological, metabolic, and genetic ones and letting them lead us to the environmental
triggers. Because the one thing we should know for sure is that the laws of thermodynamics,
true as they always are, tell us nothing about why we get fat or why we take in more calories
than we expend while itds happening.

*|tis possible to get fatterwih out getti ng heavier i f we | ose musclp and gai
energy than we expend because we might be moving enprgy fron
heavier, rather than just fatter.

*Jean Mayer, who gat few things right about obesity and weight regulation but the important things wrong, phrased
thei ssue this way back i n 195 4expldinéyeeeredtiyg; acttalyd showddibbgy peopl e bel
recognized that this is simply restatilgé¢ pr obl em i n a different way, and eaffirmi
faith in the First Law of Thermodynamics. To O6explajnd obesi

6explanati ond of alcoholism by chronic overdrinking} o




7
Thermodynamics for Dummies, Part 2

Before | eaving thermodynamics behind, |l et 6s
these laws to the world of diet and weight. The very notion that expending more energy than
we take i® eating les and exercising modecan cure us of our weight problem, make us
permanently leaner and lighter, is based on yet another assumption about the laws of
thermodynamics that happens to be incorrect.

The assumption is that the energy we consume and the ewergxpend have little
influence on each other, that we can consciously change one and it will have no consequence
on the other, and vice versa. The thinking is that we can choose to eat less,-stasgmi
ourselves (reduce calori@s), and this will hae no effect on how much energy we
subsequently expend (caloresut ) or, for that matter, how hu
as full of pep if we eat twentfpve hundred calories a day as if we consume half that amount.
And by the same token, if we irgase our expenditure of energy, it will have no influence on
how hungry we become (we wondédt work up an ap
when wedre not exercising.

Il ntuitively we know this isnét true, and the
a century, confirms it. People who sestérve themselves, or who are setairved during
wars, famines, or scientific experiments, are not only hungry all the imat to mention
cranky and depressed) but lethargic, and they expend less energy. Their body temperatures
drop; they tend to be cold all the time. And increasing physical actleggincrease hunger;
exercise does work up an appetite; lumberjacks tmege than tailors. Physical activity also
makes us tired; it wears us out. We expend less energy when the activity is over.

In short, the energy we consume and the energy we expend are dependent on each other.
Mathematicians would say they adependenwvariables, noindependenwvariables, as they
have typically been treated. Change one, and the other changes to compensate. To a great
extent, if not entirely, the energy we expend from day to day and week to week will determine
how much we consume, whitee energy we consume and make available to our cells (a key
point, as | will discuss later) will determine how much we expend. The two are that intimately
linked. Anyone who argues differently is treating an extraordinarily complex living organism
as thaigh it were a simple mechanical device.

In 2007, Jeffrey Flier, dean of Harvard Medical School and his wife and colleague in obesity
research, Terry Maratddlier, published an article iBcientific Americarc al | ed A What F
Fat . o | n i tthe intinhateyink Heeveen appdtite dnd energy expenditure, making
clear that they are not simply variables that an individual can consciously decide to change
with the only effect being that his or her fat tissue will get smaller or larger to compensate.

An animal whose food is suddenly restricted tends to reduce its energy expenditure both by being less active and by
slowing energy use in cells, thereby limiting weight loss. It also experiences increased hunger so that once the
restriction ends, it will @& more than its prior norm until the earlier weight is attained.

What the Fliers accomplished in just two sentences is to explain why a hundred years of
intuitively obvious dietary adviéeeatless d o esndét wor k i n tleeni mal s. | f



amount of food an ani mal can eat (we canodot | u
not only does it get hungry, but it actually expends less energy. Its metabolic rate slows down.

Its cells burn less energy (becauseythave less energy to burn). And when it gets a chance to

eat as much as it wants, it gains the weight right back.

The same is true for humans. I dondt know w
person, 0 since t he s aieschave beeredemosstraied eepeatadlg in a ni m
humans. One | ikely answer is that the Flier

implication to be quite so obvious: that the diet advice that our doctors and-ipedilil

authorities are invariably givings is misconceived; that eating less and/or exercising more is

not a viable treatment for obesity or overwei
have shorterm effects but nothing that lasts more than a few months or a year. Eventually, our
bodies compensate.



8
Head Cases

Of all the dangerous ideas that health officials could have embraced while trying to understand

why we get fat, they would have been hardssed to find one ultimately more damaging than
caloriesin/caloriesout. That it reinforces what appears to be so obdaizesity as the

penalty for gluttony and slothi s what makes It so alluring.
mi sconceived on so many | evels that It ds ha
virtually unchdlenged for the last fifty years.

It has done incalculable harm. Not only is this thinking at least partly responsible for the
evergrowing numbers of obese and overweight in the vdoridhile directing attention away
from the real reasons we getdabut it has served to reinforce the perception that those who
are fat have no one to blame but themselves. That eating less invariably fails as a cure for
obesity is rarely perceived as the single most important reason to make us question our
assumptions, as HiédBruch suggested half a century ago. Rather, it is taken as still more
evidence that the overweight and obese are incapable of following a diet and eating in
moderation. And it puts the blame for their physical condition squarely on their behavior,
whichcoul dndét be further from the truth.

There has to be a reason, of course, why anyone would eat more calories than he or she
expends, particularly since the penalty for doing so is to suffer the physical and emotional
cruelties of obesity. There must beedatt involved somewhere; the question is where.

The logic of caloriesn/caloriesout allows only one acceptable answer to this question. The
defect cannot lie in the bodyperhaps, as the endocrinologist Edwin Astwood suggested half a
century ago,inthddozens of enzymesodo and the fAvariety
bodi es fAturn whahecause thissveotldk implyithatt somethirggtother than
overeating was fundamentally responsible for
problem must lie in the brain. And, more precisely, in behavior, which makes it an issue of
character. Both eating too much and exercising too little, after all, are behaviors, not
physiol ogical states, a fact t hatnimmlogven mor
gluttony and sloth.

The entire science of obesity, in effect, got caught up in the circular logic of the calories
in/caloresout hypothesis, and ités never been abl e
as something that has to happehew people get fattake in more calories than they
expend prevents any legitimate answer to the question of why anyone would ever do such a
t hing. Or , at | east , why they would do it i f
control.

We have thesame problem if we ask why diets fail. Why is it that obesity is so rarely, if
ever, cured by what should be the simple act of eating less? If we suggest as an answer that fat
people respond to food restriction just as fat animaisttiey reduce their engy expenditure,
while experiencing increased hunger (as Jeff Flier and Terry Mdflisysexplained in

Scientific America® t h e n we bve opened up t he possi bil
mechanism that drives obese individuals to hold on to their fidieiface of serrstarvation
mi ght have been the cause of their obesity in



instead we blame the failure of the diet on
failure of will, alack of the necessary strength of character to do what lean people do and eat
in moderation.

Once overeating is established as the fundamental cause of obesity, blaming &edradior
thus a lack of character and willpoweis the only acceptable explanation | t 6 s t he onl
that doesnoét l end 1 tself to further meaningf
defect more fundamental still that would explain why people would willingly overeat if they
had any choia® that is, why they really got fat

This insidious logic began to pervade the scientific discussions of obesity in the late 1920s,
courtesy of Louis Newburgh, a University of Michigan professor of medicine who would
eventually become the most prominent American authority on obesity. NBwiburgh came

along, most physicians who thought about obesity assumed that anything so intractable must

be a physical disorder, not the end product of a mental state. Newburgh argued the opposite,
insisting that those wheo 0g owhifcaht whaasd (& ofrp e rhvee
way of saying that these individuals had an urge to consume more calories than they expended,
and | ean people didnot. Newburgh based this ¢
literally to overeat to gdtatte® which is true, of course, but irrelevant.

This left unanswered, as | said, the obvious questions: Why do people who get fat overeat?

Why dondédt these people control their urges? \
lean people do? Welt, he choices were no different in Ne
with today: fat people are wunwilling to make

simply unaware of what they should be doing. In short, as Newburgh put it, fat people suffer
from fAvarious human-i wdakgessesasdchgasranee. @
was lean.)

Had Newburghodés pronouncements been &alken wi't
medical pronouncements should be, until they are supportedgtnpous scientific data
obesity might be far less common today than it is (and this book might not be necessary). But
Newburgh was preaching to a medical establishment that had been taught to revere authority
figures, not question their pronouncements.

In the United States at least, in the years immediately following the Second World War,

Newburghdés word was treated as gospel by a g
better. What they chose to believe is what Newburgh insisted was true, thaiete and
overweight belong in one of two categories: those trained since childhood by their parents to

take in more food than needed (which was New
then as it is now, that a predisposition to obesity ruils ami | i es) , and those
combination of weak wil/ and a pleasure seeki

been the prevailing attitude ever since, though it is inexcusably simplistic and wrong.

The only thing t hears 8 that thd expedsendw couchetie candept iny

ways that donodt i mmedi ately appear to have
obesity as an eating disorder, for exampl e,
actually saying thatthe obes candét eat | i ke the | e@édwe breec au s e

only saying that thegl o reét tike the lean.



Maybe those who get fat are just too susceptible to external food cues, which was one
common explanation in the 1970s, and naiceptible enough to internal cues, which tell them
when theyoOdve eaten enough but not too much.
willpower; it suggests instead that something about the brains of obese people makes it harder
for them than for leapeople to resist the smell of a cinnamon bun or the sight of a

Mc Donal ddés. Or theydore more |ikely to order :
person either wouldnot order it to begin with
By the1970s, an entire field of what 6s techni
medi cined had emerged to treat obese individu
subtle ways of inducing the obese to behave like the lean, that is, to eadénation’. None
of these therapies has ever been shown to work; many are still us with us today even so.
Slowing down the pace of eating is a typical behavioral treatment. Not eating anywhere other
than in the kitchen or at the dinimgom table is anothene.
Today i1tbés stildl the case that many, i f not
psychologists and psychiatrists, people whose expertise is meant to be in the ways of the mind,
not of the body. | magi ne h aveif vichms pf thatdisease d e a d

were treated by psychologists instead of physicians. And yet diabetes and obesity are so
closely linke® most type 2 diabetics are obese, and many obese people becomedliabetic

that some authorities have taken to callinget di sor ders Adi abesity, 0
sides of the same pathological coin, which they assuredly are.

Much of the last hal€entury of professional discourse on obesity can be perceived as
attempts to circumvent wimplitationsef calariesh/cdloriesal | t h e
out: how to blame obesity on eating too much without actually blaming the fat person for the
human weaknesses of saitlulgence and/or ignorance. If the obesity epidemic is blamed on

Aprosperity, o0 iQasr,l odi saudige®ki earflood enviror
responsibility for obesity away from the character of the obese while still recognizing that they

only got that way by failing to eat in moderation. If the food industry is blamed for making too
muchtasy and tempting food available, this furt
l'ive in that makes wus fat, wedre being told,
people get fat in this toxic environment? Is the answer only willpower?

Il n the 1930s, Russell Wilder of the Mayo CIi
pervertedappetite idea, and that question is still the one we should be asking today when
anyone tries to blame society oeremushbesodmeod i n
device other than appetite to regulate weight because we continue to be protected against
obesity, mo st of us, 0 Wil der said, feven tho

such as cocktails and wines with our meals. The whakdrgrof cookery, in fact, is developed

with the prime object of inducing us to eat more than we ought. Why, then, do we not all grow
fat?0 | f some of us donét , why not? Why are
Awhol e artistsommemt? cookeryo and

In 1978, Susan Sontag published an essay cdllegss as Metaphorin which she
di scussed cancer and tuberculosis and the fbl

these diseases in differ ent byenendabstatesiamdcandbe i es t
cured by wil/l power , 0 Sontag wrot e, Afare al w
about the physical terrain of a disease. 0



So long as we believe that people get fat because they overeat, because theyniatee |

calories than they expend, webre putting the
character, and wedére | eaving human biology o
itds a mistake to think tden dsastoasywhenlitcomestoany d
the question of why we get fat. H@shouldwe be approaching the problem? How do we have

to think about it to make progress? Those ar
chapter.

*Julius Bauer, a Universityf &ienna professor, had a much more rational way of thinking about obesity, which | will
di scuss shortly. AThose who stil!]l believe that the problem c
bet ween intake anwr otue ppurtomheteinealglyy 0i hel9 47 ,0theeavisgfone t hat o
food on the basis of emotional reasdrexcounts for overeating and subsequent obesity. Do these authors wish to range
obesity as a O0behavi ornatéad gf metabdlicedisgases? Musnvguldbe at leastitha logical though
absurd consequence of their theory.o

AModeration, of course, would have to be defined as little enough so that weight would actually be lost, an amount
thatcould be significantlgmaller than that consumed by a lean person of similar height and bone structure.




BOOK I

Adiposity 101
9
The Laws of Adiposity

The fate of the | aboratory rat is rarely envi
Still, wcan | earn from the ratds experience, as s

In the early 1970s, a young researcher at the University of Massachusetts named George
Wade set out to study the relationship between sex hormones, weight, and appetite by
removing the ovaries fromats (females, obviously) and then monitoring their subsequent
weight and behaviorThe effects of the surgery were suitably dramatic: the rats would begin
to eat voraciously and quickly become obese.
fromthis t hat the removal of a ratos ovaries ma
excess calories find their way to the fat tissue, and the animal becomes obese. This would
confirm our preconception that overeating is responsible for obesity in husamedl.a

But Wade did a revealing second experiment, removing the ovaries from the rats and putting
them on a strict postsurgical diet. Even if these rats were ravenously hungry after the surgery,
even if they desperately wanted to be gluttons, they couldn s at i sfy their ur ge
experimental science, this second experintemtrolledfor overeating. The rats, postsurgery,
were only allowed the same amount of food they would have eaten had they never had the
surgery.

What happenedisnotwhgto u 6d pr obably think. The rats gc
these rats were now completely sedentary. They moved only when movement was required to
get food.

If we knew only about the second experiment, this, too, might confirm our preconseption

Now we would assume that removing a ratos ova
and this is why it gets fat. In this interpretation, once again we have support for our belief in
the primacy of caloriesg/caloriesout as the determininfgctor in obesity.

Pay attention to both experiments, though, and the conclusion is radically different.
Removing the ovaries from a rat literally makes its fat tissue absorb calories from the
circulation and expand with fat. If the animal can eat momtopensate for the calories that
are now being stashed away as fat (the first
expends less energy, because it now has fewer calories available to expend.

The way Wade explained it to me, the anitha e sn 6t get fat because |
because itds getting fat. The cause and eff e
of the drive to get fatter. They are caused fundamentally by a defect in the regulation of the
ani mal gsie. Thearemowaliof the ovaries literally makes the rat stockpile body fat; the
animal either eats more or expends less energy, or both, to compensate.



To explain why this happens, |l 6m goimg to h
out , removing the ratsd ovaries serves the
hormone that is normally secreted by the ovaries. (When estrogen was infused back into the
rats postsurgery, they did not eat voraciously, become slothful, orajyese. They acted like
perfectly normal rats.) And one of the things that estrogen does in rats (and humans) is
influence an enzyme called lipoprotein lipddePL, for short. What LPL does in turn, very
simplistically, is to pull fat from the bloodstreantio what ever cel |l happens

LPL. If the LPL is attached to a fat cell, then it pulls fat from the circulation into the fat cell.
The animal (or the person) in which that fat cell resides gets infinitesimally fatter. If the LPL is
attachedd a a muscle cell, it pulls the fat into the muscle cell, and the muscle cell burns it for
fuel.”

Aétvoqen v ES!YLOQ(;
«LPL v
A
Fat
Cell

More
Fat
Enters
Cell

Low Estrogen

High Estrogen

When estrogen | evels are low (left), the enzyme LPL is fiu
circulation intothe cell. When estrogen levels are high (right), LPL activity is suppressed, and the fat cells accumulate less
fat. (photocredit 9.1)

Estrogen happens to suppress or Ainhibito th
around, the less LPL wilbe pulling fat out of the bloodstream and into the fat cells, and the
less fat those cells will accumulate. Get rid of the estrogen (by removing the ovaries) and fat
cells blossom with LPL. The LPL then does what it always éqamsl fat into the celld but
now the animal gets far fatter than normal, because now the fat cells have far more LPL doing
that job.

The ani mal has the urge to eat voraciously
that are needed elsewhere to run its body. The calogies its fat cells sequester, the more it
must eat to compensate. The fat cell s, i n ef

to go around for other cells. Now a meal that would previously have satisfied the animal no
longer does. And becae the animal is getting fatter (and heavier), this increases its caloric
requirements even further. So the ani mal i s
hunger, it has to settle for expending less energy.

The only way (short of more surgery) $top these animals from gettingdatieting has no
effect, and we can be confident that trying to force them to exercise would b& fatitegive



them their estrogen back. When that is done, they become lean again, and their agpetite an
energy levels return to normal.

So removing the ovaries from a rat literally makes its fat cells fatten. And this, very likely, is
what happens to many women who get fat when they have their ovaries removed or after
menopause. They secrete less estroged their fat cells express more LPL.

The story of these ovariectomized rats reverses our perception of the cause and effect of
obesity. It tells us that two behavidrgluttony and sloté that seem to be the reasons we get

fat can in fact be the effectd getting fat. It tells us that if we pay attention to the hormones
and enzymes that regulate the fat tissue itself, we can understand precisely why this is so: not
only why these rats get fat but why they exhibit the behaviors that we typically assathate

fat people.

Another remarkable aspect of the last feahtury of discussion about obesity and weight
loss is that medical experts have been remarkably uninterested in the fat tissue itself and how
our bodies happen to regulate it. With very fewx c e pt i ons, theydve si mp
tissue because theyodove already concluded t hat
not in the body. Had we been discussing disorders of géowthy some people grow to be
more than seven feet tall anthers never make it to four féethe only subject of discussion
would be the hormones and enzymes that regul
disorder in which the defining symptom is the abnormal growth of our fat tissue, the hormones
and enzyres that regulate that growth are considered irrelevant.

When we pay attention to the regulation of our fat tissue, though, we arrive at an explanation
for why we get fat and what to do about it that differs radically from the conventional thinking
derivad from the focus on the balance of energy consumed and expended. We have to
conclude, as Wade did for his rats, that those who get fat do so because of the way their fat
happens to be regulated and that a conspicuous consequence of this regulationsis tieeca
eating behavior (gluttony) and the physical inactivity (sloth) that we so readily assume are the
actual causes.

|l 6m going to discuss this idea first as a h
that coul d be c o rtoexplainwhyatalchostasseredlyiéfore | gedtdo n g
that, though, there are several critical points about fat and the process of fattening itself that
youoll have to understand. I n honor of the | a
call these the laws of adiposity.

The First Law

Body fat is carefully regulated, if not exquisitely so.

This is true even though some people fatte
i magi ne. Wh a t I mean by A rheahy,lare wakihg diligestly t hat
to maintain a set amount of fat in our fat tissuet too much and not too liteand that this,
in turn, is used to assure a steady supply of fuel to the cells. The implication (our working
assumption) is that if someonetge o bese itodés because this regt

whack, not t hat itds ceased to exi st.



The evidence that fat tissue is carefully regulated, not just a garbage can where we dump
whatever calories we edWencantstarbwith all the observationgio nt r o\
chapter 5about the wheres, whens, and whos of fattening. That men and women fatten
di fferently tells wus that sex hormones pl ay
experiments and what we know about @ptn and LPL). That some parts of our bodies are
relatively fat freé the backs of our hands, for example, and our foreldeadsd others not so,
tells us that local factors play a role in where we fatten. Just as local factors obviously play a
role in wherewe grow haid in some places, but not in others.

That obesity runs in families (webre more |
local distribution of fat itself can be a genetic attribute (the steatopygia of certain African
tribes) tellsus that body fat is regulated, because how else would the genes passed from
generation to generation influence our fat and where we put it, if not through the hormones and
enzymes and other factors that regulate it?

That the amount of fat (and even theeayof fat) animals carry is carefully regulated also
argues for this conclusion. We are, after all, just another species of animal. Animals in the wild
may be natwurally fat (hippopotami, for instart
insulaton in preparation for the cold of winter or as fuel for annual migrations or hibernations.
Females will fatten in preparation for giving birth; males will fatten to give them a weight
advantage in fights for females. But thegverg et o bes e, meaning they w
health consequences from their fat t he way
instance.

No matter how abundant their food supply, wild animals will maintain a stable Wengitt
too fat, not too thi& which tells us that their bodies are assuring that the amount of fat in their
fat tissue always works to their advantage and never becomes a hindrance to survival. When
animals do put on significant fat, that fat is always there for a very good re@beranimals
will be as healthy with it as without.

Excellent examples of how carefully animals (and so presumably humans, too) regulate their
fat accumulation are hibernating rodéniground squirrels, for example, which double their
weight and body fat in jus few weeks of late summer. Dissecting these squirrels at their peak
weight , as one researcher descri béeénorindus t o me
gobs of fat, all over the place. 0

But these squirrels will accumulate this fat regardleshaf much they eat, just like
Wa d e 0 s-less vats.r They can be housed in a laboratory and kept to a strict diet from

springtime, when they awake from hibernati on,
as squirrels allowed to eat to theirhteard cont ent . Theyol l burn the
lose it at the same rate, whether they remain awake in a warm laboratory with food available or
go into full hibernation, eating not a bite, and surviving solely off their fat supplies.

Thefactist hereds very |little that researchers ca

losing fat on schedule. Manipulating the food available, short of virtually starving them to
death, is not effective. The amount of fat on these rodents at any pariimdasfithe year is
regulated entirely by biological factors, not by the food supply itself or the amount of energy
required to get that food. And this makes perfect sense. If an animal that requires enormous



gobs of fat for its winter fuelere to require excessive amounts of food to accumulate that fat,
then one bad summer would have long ago wiped out the entire species.

It may be true that evolution has singled out humans as the sole species on the planet whose
bodies do not work to retpte fat stores carefully in response to periods of both feast and
famine, that some people will stockpile so much fat merely because food is available in
abundance that they become virtually immobile, but accepting this conclusion requires that we
ignorevirtually everything we know about evolution.

A final argument for the careful regulation of body fat is the fact that everything else in our
bodies is meticulously regulated. Why would fat be an exception? When regulation breaks
down, as it does in cancand heart disease, the result is often fatally obvious. When people
accumulate excess fat, this tells us that something has gone awry in the careful regulation of
their fat tissue. What we need to know is what that defect is and what to do about it.

The Second Law

Obesity can be caused by a regulatory defect so small that it would be undetectable by any
technique yet invented.

Remember the twertyaloriea-day problem | discussed earlier? If we overeat by just
twenty calories each dayadding just lpercent or less to our typical daily caloric quota,
without a compensatory increase in expendduweh at 6 s enough to transfo
our twenties to obese in our fifties. In the context of the calamiealoriesout logic, this led
to the obvios question: How do any of us remain lean if it requires that we consciously
balance the calories we eat to those we expend with an accuracy of better than 1 percent? That
seems impossible, and assuredly is.

Well, these same twenty calories a day is adl thgulatory system has to misdirect into our
fat cells to make us obese. The same arithmetic applies. If, by some unlucky combination of
genes and environment, a regulatory error causes our fat cells to store an excess of just 1
percent of the caloriehat would otherwise be used for fuel, then we are destined to become
obese.

If this misappropriation of calories into fat is only slightly larger, someone could end up
grotesquely fat. Yet this would still seem like a relatively minor error in regulatdgynend
just a few percentage points, something exceedingly difficult to measure and yet not that hard
to imagine.

The Third Law

Whatever makes us both fatter and heavier will also make us overeat.

This was the ultimate | esson of higtobethils r at s.
for every species, for every person who puts

(and our health experts) have to learn in order to understandvevtget fat and what to do
about it.

This law is one fact we can count on from the first law of thermodynamics, the law of
energy conservation, which health experts have been so determined to misapiiygthat



increases its mass, favhatever reason, will take in more energy than it expends. So, if a
regulatory defect makes us both fatter and heavier, it is guaranteed to make us consume more
calories (and so increase our appetite) and/or expend less than would be the case if this
reguation was working perfectly.

Herebs where growing children help as a met
getting fat and overeating. |l 6m going to use

The photo below, on the left, was taken whee was not quite two years old and weighed
thirty-four pounds.

The photo on the right was taken three years later, after he had gained nine inches in height
and weighed fiftyone pounds.

He gained seventeen pounds in three years, so he cedaimdymed more calories than he
expended. He overate. Those excess calories were used to create all the necessary tissues and
structures that a | arger body needed, i ncl udi
he consumed excess calories. Hestwned those excess calod@ese overatd because he
was growing.

My sonb6s growt h, |l i ke every <chil do6s, I's ca
hor mones. As he gets ol der , heodol l occasiona
accompanied by a voracis appetite and probably a fair share of sloth, but the appetite and the
sloth will be driven by the growth, not vice versa. His body will require excess calories to
satisfy the demands of the growtto build a bigger body and it will figure out a way tget
them, by increasing his appetite or decreasing his energy expenditure or both. When he goes
through puberty, hedl | |l ose fat and gain mus
expends, and this, too, will be driven by hormonal changes.

August 2008 thirty-four poundgphoto credit 9.2)



August 20186 fifty-one poundgphoto credit 9.2)

That growth is the cause and overeating the effect is almost assuredly truefdrtsgue
as well. To paraphrase what the German internist Gustav von Bergmann said about this idea
more than eighty years ago, we would never even consider the possibility that children grow
taller because they eat too much and exercise too little @brthley stunt their growth by
exercising too much). So why assume that these are valid explanations for growing fat (or

remaining | ean)? AThat which the body needs
fand t hat which it fneietds ttoe b etciommes fads , meole,n
i tself from the annual bal ance. 0

The only reason to think that this isndot tr

when we get taller (growth causes overeating) and the other when we growofatteating

causes growth), is that this is what we grew up believing and we never stopped to consider if it
actually makes sense. The far more reasonable assumption is that growth in both cases
determines appetite and even energy expenditoct the otheway ar ound. We don
because we overeat; we overeat because weodre

Since this is so counterintuitive but so critical to understand, | want to return to the examples

of animals. African el ephant s malesaypidallyeigvor | d 0 :
more than ten thousand pounds, although surprisingly little of this is fat. Blue whales are the
largest animals, on or off land. They can weigh three hundred thousand pounds, and much of

that is fat. African elephants will eat hueds of pounds of food a day, and blue whales,
thousands,prodigious amounts, but neither species grow to be enormous because they eat so

mu c h . They eat prodigious amounts because t he
guantities of body fat, bgasize determines how much they eat.

The infants of these species also eat relatively enormous quantities. They do so because
theydre born exceedingly |l arge to begin with
many thousands of pounds (elephams)hundreds of thousands of pounds (blue whales)
larger still. Now both growttand body size are driving appetite. This is true whether these
animals are using the calories to store fat, or to enlarge muscle and other tissues and organs.
Whether or not thy have enormous quantities of fat, the same cause and effect holds true.



Now consider what researchers call animal models of oldesity i ma |l s , l i ke Wad
t hat are made obese in the | aborattywyears,but W 0
researchers have learned that they can make rats and mice obese by breeding, by surgery
(removing the ovaries, for instance), by the manipulation of their diets, and by any number of
genetic manipulations. The animals on which these indigniteesnflicted do indeed become
obese, not just functionally fat (like blue whales or hibernating ground squirrels). They tend to
suffer from the same metabolic disturbances, including diabetes, that we do when we become
obese.

|t doesndt whaattt etre,c htnhioquugeh ,i s used to make th
t hat way, or at | east significantly fatter (
any more calories than otherwise identical animals that remain lean. They get obese not
because they overeat but because the surgery or breeding or genetic manipulation or even the
change in diet has disturbed the regulation of their fat tissue. They begin stockpiling calories as
fat, and then their bodies have to compensate: they eat maessible; they expend less
energy if not. Often they do both.

Take, for example, the preferred method of making laboratory rodents obese from the 1930s
through the 1960s. This was a surgical technique that required inserting a needle into a part of
the brain known as the hypothalamus, which controls (not coincidentally) hormone secretion
throughout the body. After the surgery, some of these rodents would eat voraciously and get
obese; some would become sedentary and get obese; some would do both bedegéile
obvious conclusion, suggested first by the neuroanatomist Stephen Ranson, whose
Northwestern University laboratory pioneered these experiments in the 1930s, is that the
surgery has the direct effect of increasing body fat on these rodentsth&ftaurgery, their fat
tissue sucks up calories to make more fat; this leaves insufficient fuel for the rest of the body
what Ranson <calcledd ufibhr deseathr §&mir oaps| the ©bo
increase its general food intake ortocutdowns expendi ture, or both. o

The only way to prevent these animals from getting obese is to starvé tbantlict what
a Johns Hopkins University physiologist i n t
restriction. If these animals are allowed to ea¢n moderate amounts of food, they end up
obese. In other words, they get fat notdwerating but by eating at all. Even though the
surgery is in the brain, it has the effect of fundamentally altering the regulation of body fat, not
appetite.

The samehing holds true for animals that are bred to be obese, for which obesity is in their
genes. In the 1950s, Jean Mayer studied one such strain of obese mice in his Harvard
laboratory. As he reported it, he could get tivegightbelow that of lean mice ifénstarved

them sufficiently, but theydéd #fAstill contain
have melted away. o0 Once again, eating too mu
wr ot e, Awi || make fat outycodumstatces)even Whemotdlf und e

starved. 0O

Then there are Zucker rats. Researchers began studying these rats in the 1960s, and they are
sti || a favorite obesity model today. Her ebs



(photo credit 9.3)

These rats, |l i ke Mayer dés mice, are genetical
putonacalori¢ estricted diet from the moment theyor
dondt end up | eaner ard dicaved toteht@s muchlas thely ewantmienéye s w

end up fatter. They may weigh a little less, but they have just as much or even more body fat.

Even i f they want to be gluttons, which they
fatter than theyvould have had they never been put on a diet. On the other hand, their muscles

and organs, including their brains and Kkidney

muscles in Mayerd6s mice fAmelted awmsedemwhen st

starved Zucker rats are fAsignificantly reduce

get to eat freely. Al n order to develop thi

restriction, o0 wrote the ateisemricthnet98ho fMie@woverl
s

organ system in the obese rats [are] compron

Letds think about this for a second. I f a b
obese is put on a diet from the moment itbs v
eat, if that, and canevereat as much as it would like, it resparinycompromisingts organs

and muscles to satisfy its genetic drive to
normally expendindatood ay activity to grow fat,; itoés ta

would normally dedicate to buildingsimuscles, organs, and even its brain and using that.

When these obese rodents are starved to dleattexperiment that fortunately not too many
researchers have dan@ common result reported in the literature is that the animals die with
much of theirfa t i ssue i ntact. In fact, theyoll of t e
have when the lean ones are eating as much as they like. As animals starve, and the same is
true of humans, they consume their muscles for fuel, and that includes, evembgahgart
muscle. As adults, these obese animals are willing to compromise their organs, even their
hearts and their lives, to preserve their fat.

The message of eighty years of research on obese animals is simple and unconditional and
worth restating: besity does not come about because gluttony and sloth make it so; only a
change in the regulation of the fat tissue makes a lean animal obese.

The amount of body fat on obese animals is determined by a balance of all the various
forces that work on theféissu®d on t he f at & eithdrte putfat By orwoegétfal s e e
out. Whatever has been done to these animals to make them fat (surgery, genetic
manipulation), the effect is literally to change this balance of forces so that the animals
increasée hei r fat stores. Now feating too mucho i
nor mal amounts of food are now Atoo much. o TI
animals are eating but only to the forces making them accumulate fat. Andebecaaasing



body fat requires energy and nutrients that are needed elsewhere in their bodies, they will eat
more if t h ey OAacdfahey areloh a dtrictadigtthey avil @xpend less energy,
because they have less to expend. They eway compromise their brains, muscles, and other

organs. Halst ar ve these animals and theyol |l stil |l
because thatodés what their fat tissue i s now p
I f this is true ofedsomantso tamidnk hier@®snot tti

paradigmchallenging observation | mentioned earlier, regarding extremely poor but
overweight mothers with thin, stunted children. Both mother and children are, indeed, half
starved. The emaciated thd r e n , their growth stunted, resp
however, have fat tissue that has devel oped
happen). It will accumulate excess fat, and does so, even though the mothers themselves, like
their children, are barely getting enough food to survive. They must be expending less energy

to compensate.

Before | leave the laws of adiposity and this animal research behind, | want to ask one more
guestion: What do these laws and this research have tabsay people who are habitually
lean? Over the years, researchers have also created what we might call animal models of
leannes8 ani mal s whose genes have been mani pul at
otherwise be. These animals will remain lean evennwtiee researchers force them to
consume more calories than they préféy infusing nutrients through a tube into their guts,
for instance, pumping in calories directly. In such cases, the animals will surely have to
increase their expenditure to burn dfétcalories.

The i mplication is as counterintuitive as ar
research tells us that gluttony and sloth are side effects of a drive to accumulate body fat, it
also says that eating in moderation and beingiphlg active (literally, having the energy to

exercise) are not evidence of mor al rectitude
thatdos programmed to remain | ean. ndtbtoreour f a
significant calories @fat, or our muscle tissue is regulated to take up more than its fair share of

calories to use for fuel, then weoll ei ther e
case), or weboll be more physidially active (th

This implies that our emaciated marathoners are not lean because they train religiously and

burn off thousands of calories doindgansso; r at h
perhaps to work out for hours a day and become obsessigalikiance runneds because
theydore wired to burn off calories and be | e:

active than a basset hound, not because of any conscious desire to exercise, but because its
body partitions fuel to its lean tissuet to its fat.

|t may be easier to believe that we remain
because wedre not, but the evidence simply s
our weight than with our Ormadneslarid.enzyvbsetimat avee gr o
promoting our growth, and we consume more calories than we expend as a result. Growth is
the causé increased appetite and decreased energy expenditure (gluttony and sloth) are the
effects. When we grow fatter, the same is asavell.

We dondét get fat because we overeat; we over



*The tendency in popular science and medical writing is to make it appear that one researcher did all the work, sp as not

to clutter up the prosebyhagn t o keep repeating phrases | i ke AWade
these experiments with various undergraduates and graduate students. The work was collaborative, as science alm
is.

*This is howWilliams Textbook dEndocrinology a wellrespected textbook on hormones and hormelated diseases,
describes this same concept: AfThe activity of LPIle,fa]
among di fferent body tissues. 0

and his
ost always

*TheWk i pedi a entry f or i onboteshis thgpber, inaluded noldigcusgidh ®f3he regulatomof |

fati ssue, although that could be found in the entry f
of fat tissuds not relevant to a disorder of excess fat accumulation.

or fAadip

MAVhen | use the phrase fialmost assuredly, o0 what | mean is t
woul d stake my reputation on i t,andBmguchla®trwm belicheeipthe processtoi ng about
science, that | find | canét remove the fial most. oroldle can nev
tests, particularly when wedre dloxsl laecmgeiong r@aceomt exd|tb & loi & fr 2.
theyaredieb ook authors or academic experts. Nonet hel ess, i f you |
almost assuredly be justified in doing so.

*The camel 6s hump ilasge fatmass that existefar a pupbdse: the Humpprovides a reservoir of fat for

survival in the desert, without the camel 6s having
would present problems in the desert heat. Hmeesgoes for fatumped and fatailed sheep, and failed marsupial mice,
all desert dwellers that carry their fat almost exclusively in the eponymous locations.

*This is only in summer. During the rest of the year, whales apparently live off thred &, like hibernating rodents.

*To be more precise, every animal model of obesity that researchers study in the laboratory (to the best of my koamviss
divided into two categories: (1) those in which this same cause and effect holds tri,thade in which the researchers never
thought to do the experiments to find out (put the animals on a cadstrécted diet and see if they get fat anyway), because the
researchers never imagined that their animals might get fat for any reasomatheating too much.

to keep t

ge)

*These researchers typically donét measure energy expenditu
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A Historical Digression on ALIi poph
This way of thinking about why we get fatis by nomeans originalas | 6 ve suggest e
to 1908, when the German internist Gdstav vc

Al ov e d tofexplairmwhy parts of the body differ in their affinity for stockpiling fat. (One

of the highest honors awarded today by@sman Society of Internal Medicine is in honor of

von Bergmann.) I n essence, |l 6m doing Ilittle
ideas and updating the science.

Von Bergmanndés approach to obesity wdés stra
excess fat accumulation and then set out to learn what he could about the regulation of our fat
tissue. His observatioAsmany of which | cited earliér led him to the conclusion that some
ti ssue is obviously @Al i pophbther issue ia nod. Thisvi d 1 vy
attribute, he noted, differs not only from tissue to tissue but from person to person. Just as
some parts of the body have an affinity for g
hairier than others, some have an affiyi f or accumul ating f at and
people are fatter (their bodies are more lipophilic) than others. These people fatten easily, and
it often seems thereds nothing they can do at
lean; the find it difficult to put on weight, even if they make a concerted effort.

I n the | ate 1920s, von Bergmannds | ipophili
Bauer of the University of Vienna. Bauer was a pioneer in the application of genetics and
endocrinology to clinical medicine, at a time when these sciences were in their infaeay.
physicians of that era could imagine how genes might bestow lifelong characteristics on people
and, with them, a predisposition for disease. Bauer knew more tii®uoelationship between
genes and disease than anyone, and he spent considerable effort trying to get physicians in the
United States to see the errors in Louis Newb

Whereas Newburgh argued that genes, if they attigthing (which he doubtedjnight
bestow on the obese an uncontrollable urge to eat too much, Bauer explained that the only way
genes could logically cause obesity is by directly influencing the regulation of the fat tissue
itsel f. Theyl iRaeguhat eail dpophd then this reg
general feelings ruling the intake of food an

Bauer considered the fat tissue in obesity akin to malignant tumors. Both have their own
agendas, he explained. mars are driven to grow and spread and will do so with little relation
to how much the person who has that tumor might be eating or exercising. In those who are
predisposed to grow obese, fat tissue is driven to grow, to expand with fat, and it will
accompish this goal, just as the tumor does, with little concern about what the rest of the body
mi ght be doing. AThe abnor mal i pophilic tis
undernutrition, 0 Bauer wr ot e i reasdiirti@sendeftl t ma i
of the requirements of the organism. A sort of anarchy exists; the adipose tissue lives for itself
and does not fit into the precisely regulated

t 1930s, von Begpomhmmsi andhaBaberr ®m

e
a c It veap datehihg on inthe Enited States as well, where Russell
he Mayo Clinic wrote in 1938, AThi
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Within a decade hibugh, it had vanished. Those European physicians and researchers who
hadnét died in the Second World War or fl ed t
pressing issues to deal with than obesity. In the United States, a new generation cdrmhysici
and nutritionists came along after the war to fill the void, and they were enamored with

Newburghoés fAperverted appetiteo | ogic, perhap
the penalties of gluttony and sloth.

Anti-German sentiment in thgostwar medical community, understandable as it may have
been, assuredly didnét help matters. The autl
after the war treated the German medi cal i te

Germans and Austrians who had founded and done most of the meaningful research in the
fields of nutrition, metabolism, endocrinology, and genetics, which means all the fields
relevant to obesity. (The one notable exception was Hilde Bruch, a German, herself
discussed this prewar literature extensively.) Once the psychologists took over in the 1960s
and obesity officially became an eating disoédarcharacter defect but in kinder woddany

hope that these authorities would pay attention to how thesfatetiwvas regulated effectively
vanished.

Still, a few researcloriented physicians occasionally came to the same conclusions after the
war. Bruch, who remained the leading authority on childhood obesity through the 1960s,
continued to suggest that a defecthe regulation of fat tissue was the likely cause of obesity
and professed amazement that her colleagues were so completely uninterested in the idea.

Even Jean Mayer, as |l ate as 1968, was pointin
wereassoci ated with Adifferent concentrations
slight differences in fArelative or absolute

some get fat and others stay effortlessly lean. In other words, as vomaergnd Bauer

would have said, these hormone concentrations might be determining whether or not fat tissue
is lipophilic. (Mayer paid no attention to what von Bergmann and Bauer had written, or
neglected to credit them if he did.)

The postwar expert whizad the most perceptive take on why we get fat happened to be the
one who had the most expertise in hormones and hornetated disordefs Edwin Astwood
of Tufts University. In 1962, Astwood was president of the Endocrinology Society when he
gave alecture al | ed A The Heritage of Corpulenceodo at
the notion that obesity was caused by overeédting he pri macy of gl uttony
this way of thinking and his presentation was as good a description as any | knove on th
subject of how we can think about obesity if we simply focus on the fat and the fat tissue,
attend to the actual evidence (always a good idea), and do so with no preconceptions (also a
good idea).

The first point that Astwood made was that a predisjposib fatten easily or remain lean is
obviously determined in large part by our geénesheritage, something passed down from
generation to generation. If genes determine our height and our hair color and the size of our
feet, he sai d,ditthy nb & whrye cciatnedd hietrbe det er mi ni

But if genes control our shape, how do they do it? By 1962, biochemists and physiologists
had gone a long way toward establishing exactly how body fat is regulated, as | will discuss
shortly, and Astwood caidered this to be the obvious answer, just as von Bergmann, Bauer,
and Bruch had before him. Dozens of enzymes and multiple hormones had already been



identified that influence fat accumulation, Astwood explained. Some work to liberdterfat

the fat tissue; others to put it there. Ultimately, the amount of fat that would be stored in any
single person or at any single location on the human body would be determined by the balance
of these competing regulatory forces.

ANow justtsapposeetbh these €& regulatory pro
said.

Suppose that the release of fat or its combustion [burning it for fuel] was somewhat impeded, or that the deposition or

synthesis of fat was promoted; what would happen? Lack dfifothe cause of hunger and, to most of the body, [fat]

is the food; it is easy to imagine that a minor derangement could be responsible for a voracious appetite. It seems likely

to me that hunger in the obese might be so ravaging and ravenous thapskinnys i ci ans do ‘not understan

This theory would explain why dieting is so seldom effective and why most fat people are miserable when they fast.
It would also take care of our friends, the psychiatrists, who find all kinds of preoccupation withivfoda pervades
dreams among patients who are obese. Which of us would not be preoccupied with thoughts of food if we were
suffering from internal starvation? Hunger is such an awful thing that it is classically cited with pestilence and war as
one of ourthree worst burdens. Add to the physical discomfort the emotional stresses of being fat, the taunts and teasing
from the thin, the constant criticism, the accusations of
feelings, and we have reasoenough for the emotional disturbances which preoccupy the psychiatrists.

To understand obesity and why we get fat, we have to understand what Astwood understood
and what obesity experts were beginning to accept before the Second World War put a halt to
the proceedings. Both gluttony (overeating) and sloth (sedentary behavior) will be the side
effects of any regulatory derangement, minor as it may be, that diverts too many calories into
fat tissue for storage. Those of us so afflicted might indeed haverge or the need to see a
psychiatrist before too | ong. It wondét be ou
but the inexorable fattening (along with the hunger and the taunting and the accusations of
gluttony and | ac kkesusdistutbed. | power 60) that m

*iHis | ectures (held in English) were much sought éfter by
The Lancetrote when Bauer died in 1979, at the age of nihety.

*The quote is fronDbesity and Leannesatextbook by the Northwestern University Medical School
endocrinologisHugo Rony, which was published in 1940.

*'n 1940, Hugo Rony described his conception of the | ipophi
the é f at obdse thasetissues Wwoult feraove glucose and fat from the blood faster and at lower threshald levels
than normally and, when calories are needed for energy €é wou

In this way, increaseldunger and increased caloric intake would be created, much of the consumed food being again
removed by the avid fat tissues, and this process wpuld be r
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A Primer on the Regulation of Fat

ltos time to roll up our sl eeves and get to
factors regulate the amount of fat in our fat tissue. And, specifically, how this is affected by

our diets, Sso we can &ndbow towHarge it. Anetber veaytd ®ay ng w
this is that we need to know what determines nétuvay we might be predisposed to get fat

or stay lead and what elements of nurture, of diet and lifestyle, can be altered to affect this
predisposition or combat it.

|l 6m going to be discussing some basic biol
understandably find slow going. Al l I can pr
virtually everything you need to know about why people get fat and what hasdanbeto

combat it.

The science 1061l be talking about was wor ked
1980s. At no point was it particularly controversial. Those who did the research agreed that
this was how it worked, and they still agree. Theqb | em, t hough, as | hope
that the fAauthoritiesod on obesity, even thos:

to believe that they knew what makes peoplé fatereating and sedentary behavior. As a

result, nothing else on treubject really mattered to them, including the science of how fat
tissue is regulated. They either ignored it e
its implications (whi ch linéHebanddattitedeiesegulatioat er ) .
of our fat tissue does matter. Whether we get fat or stay lean depends on it.

The Basics (Why Anyone Gets Fat)

Si mple question: Why do we store fat in the
provides insulation to keep us waremd some of it provides padding to protect the more
fragile structures within, but what about the rest? The fat around the waist, for instance?

The way the experts typically see it is that fat storage works as a kind eelongavings
accound like a retirement account that you can dip into only in dire need. The idea is that
your body takes excess calories and stashes them away as fat, and they remain in the fat tissue
unt il you someday find your sel f suffrcient]
exercising or perhaps stranded on a desert island) that this fat is mobilized. You then use it for
fuel.

But it has been known since the 1930s that this conception is not even remotely accurate. As
it happens, fat is continuously flowing out of ourdatls and circulating around the body to be

used for fuel and, I f itds not wused for fuel
whet her webve recently eaten or exercised. | n
Ernst Wertheirar, a German biochemist who had emigrated to Israel and is considered the

father of the field of fat metabolism, put it
continuously, without regard to the nutrition

Over the cotse of any twengjour-hour period, fat from your fat cells will provide a
significant portion of the fuel that your cells will burn for energy. The reason nutritionists like
to think (and like to tell us) that carbohydrates are somehow the preferrddrftie¢ body,
which is simply wrong, is that your cell s wil



do so because thatdés how the body keeps Dbl oc
youodore eat i ngichalet,cdamobtpéople doa yoar cells will have a lot of
carbohydrates to burn before they get to the fat.
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| magine that youbre eating a meal t hat cont
meals do. As the fatis digestéedt 6 s shi pped off directly to the
as being set aside temporarily while the body deals with the carbohydrates, which demand
more immediate action. As these carbohydrates are digested, they appear in the bloodstream in
thebrm of glucose, which is the fAsugaro in dAbl
is a special case, and 10611 di scuss that | at

for fuel and use it to replenish their backup fuel supplies, but ¢hayn 6 t keep up wi
rising tide of blood sugar unless they get help doing it.

This is where the hormone insulin comes in. Insulin plays many roles in the human body,
but one critical role is to keep nbdinoffoocth sugar
the pancreas) even before you start edtingn d e e d , itdéds stimulated |
eating. This is a Pavlovian response. It will happen Wlthout any conscious thought. In effect,
this insulin is prepar.i rogttoea Whenpoo thke ydurofirst t he |
bites, more insulin will be secreted. And as the glucose from the meal begins flooding the
circulation, still more is secreted.

The insulin then signals <cells throughout t
pumping in glucose from the bloodstream. The cells, as | said earlier, will burn some of this
glucose for immediate energy and store some for later use. Muscle cells store the glucose in
the form of a mol ecul e cal |l elgcogéangahdycaneeg some 6 L i v
to fat. And fat cells store it as fat.

As your blood sugar begins to decrease, and insulin levels decrease along with it, more and
more of the fat stored during the meal will be released from fat tissue (or at least it should be)
to take up the slack. Some of this fat began life as carbohydrates, and some began life as fat in
the diet, but I tds indistinguishable once it
passes after a meal, the more fat you will burn and theglessse. The reason you can sleep
through the night without getting up every few hours to raid the refrigerator (or the reason you
should be able to) is that fat flowing out of your fat tissue keeps your cells nicely fueled until
the morning.

Sothecorret way t hink
a unt . Yo

t o about fat tissue is th
retirement cco ubre always putting fat



a tiny bit fatter (more fat goes into our fat cells than esraut) during and after every meal,

and then you get a tiny bit leaner again (the opposite occurs) after the meal is digested. And
you get | eaner still while sl eeping. Il n an id
the calories you storesdat immediately after meals during the day are balanced out over time

by the calories you burn as fat after digesting those meals and during the night.

Another way to think of this is that your fat cells work as energy buffers. They provide a
placetopt the calories that you consumed during
they release the calories back into the circulation as you need tlustas your wallet
provides a place to put the money you withdraw from the ATM and then releasedat, s
speak, as you need it throughout the day. I t 06
minimum amount that you start to get hungry again and are motivated to eat. (Just as we all
have some minimum amount of cash we like to have in our wadett when we get down to
that point, we go to the bank machine and restock.) In the early 1960s, the Swiss physiologist
Albert Renold, who followed Ernst Wertheimer as the preeminent scientist in the field of fat

metabolism, put it this way: our fat tise , he wrote, i's fAthe major
energy storage and mobilization, one of the primary control mechanisms responsible for the
survival of any given organi sm. 0

The fact that fat is flowing into and out of

how the cells decide what fat gets to come and go, and what fat has no choice and is locked
away inside. This decision is made very simply, based ofotheof the fat. The fat in our

bodies exists in two different forms that serve entirely different purposes. Fat flows in and out

of cells in the form of mol ecul éwnfocfael Wed nf at
storefat in the form of moledues cal |l ed Atriglycerides, 0 whi
aci do)( fbtoruind together by a molecule of gl ycer

The reason for this role distribution is again surprisingly simple: triglycerides are too big to
flow through the membrasehat surround every fat cell, whereas fatty acids are small enough
to slip through cell membranes with relative ease, and so they do. Flowing back and forth, in
and out of fat cells all day long, they can be burned for fuel whenever needed. Triglycerides
are the form in which fat is fixed inside fat cells, stashed away for future use. For this reason,
the triglycerides first have to be constructe
from their component fatty acids, which is what hagpen

When a fatty acid flows into a fat cell (or
glucose), it will be bound up with a glycerol molecule and two other fatty acids, and the result
is a triglyceride, a molecule now too big to get outhaf tat cell. Now these three fatty acids
are stuck in the fat cell until the triglyceride gets disassembled or falls apart, and they can flow
out of the cell again and back into the circulation. Anyone who ever bought a piece of furniture
only to realizelt a t itdéds too big to fit through the dc
knows the routine. You take the furniture apart (if possible), you walk the pieces through the
door, and then you put the item of furniture back together on the other sidd. ysadmove,
and you want to take this particular furniture with you to your new home, you repeat the
process in the other direction.

As a result, anything that works to promote the flow of fatty acids into your fat cells, where
they can be bundled togethinto triglycerides, works to store fat, to make you fatter. Anything
that works to break down those triglycerides into their component fatty acids so the fatty acids



can escape from the f at

c el | prettwsnmple.AAndta®

ma k e

Edwin Astwood pointed out half a century ago, there are dozens of hormones and enzymes that

play a role in these
too much fat gets in and not enough gets out

pro

cesses, and ité
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Fatty acids are small enough to flow through the membrane of the fat cell and so they do. Inside the fat cell, fatey acids ar
bound up as triglycerides, molecules too large to fit through the cell membrane. This is thevidrichime store fai(photo
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primarily in response to the carbolmgtes in your diet, and you do so primarily to keep blood
sugar under controlBut the insulin also works simultaneously to orchestrate the storage and
use of fat and protein. It makes sure, for instance, that your muscle cells get enough protein to
do whatever rebuilding and repair is necessary, and it makes sure that you store enough fuel
(glycogen and fat and protein as well) to function effectively between meals. And because one
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the two scientists who invented the technology necessary to measure hormone levels in our
blood and did much of the relevant research. (Yaloer laon the Nobel Prize for this work.
Berson certainly would have shared it had he not died before the prize was awarded.)

Insulin accomplishes this job primarily through two enzymes. The first is LPL, lipoprotein
lipase, the enzyme | discussed earlienew we were talking about how rats get obese if their
ovaries are removed. LPL is the enzyme that sticks out from the membranes of different cells
and then pulls fat out of the bloodstream and into the cells. If the LPL is on the surface of a
muscle cellf hen i
makes that fat cell fatter. (The LPL breaks down triglycerides in the bloodstream into their
component fatty acids, and then the fatty acids flow into the celll) s&sd previously, the
female sex hormone estrogen stifles the activity of LPL on fat cells and so works to decrease
fat accumulation.
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LPL is the simple answer to many of the questions | raised earlier about the wheres and
whens of fatteningWhy do men and women fatten differently? Because the distribution of
LPL is different, as is the influence of sex hormones on LPL.

In men, LPL activity is higher in the fat tissue of the gut, so this is where men tend to get fat,
wher eas i tfatssué elow therwaidt. Dee reason men get fatter above the waist as
they age is that they secrete less testosterone, a male sex hormone, and testosterone suppresses
LPL activity on the abdominal fat cells. Less testosterone means more LPL activity tat
cells of the gut, and so more fat.

In women, the activity of LPL is high on the fat cells below the waist, which is why they
tend to fatten around the hips and butt, and low on the fat cells of the gut. After menopause, the

LPL activityinwomené6és abdomi nal fat catches wup to th
excess fat there, too. When women get pregnant, LPL activity increases on their butts and hips;
this is where they store the calingrfatanbelovheydl |
the waist and behind them also balances the weight of the child growing in their womb in

front. After women give birth, the LPL activity below their waist decreases. They lose the
excess fat they gained, at least most of it, but LPL aygiincreases in the mammary glands of

their breasts, so they can use this fat to produce milk for the baby.

LPL also happens to be one very good answer

we exercise. While weoOr eseswn oukfateels anduncreases L act
muscle cells. This prompts the release of fat from our fat tissue, so we can burn it in our
muscle cells, which need the fuel. We get a |

exercising, the situation renses. Now LPL activity on the muscle cells shuts down, LPL
activity on the fat cells shoots up, and the fat cells restock whatever fat they lost during the
workout. We get fatter again. (This also explains why exercise makes us hungry. Not only do
our mustes crave protein after a workout to restock and rebuild, but our fat is actively
restocking, too. The rest of the body tries to compensate for this energy drain, and our appetite
increases.)

Since insulin is the pri maroyt rseugwplratsarngoft hf
primary regulator of LPL activity. Insulin activates LPL on fat cells, particularly the fat cells of
t he abdomen; it Aupregul ateso LPL, as resear

active the LPL on the fat celland the more fat is diverted from the bloodstream into the fat

cells to be stored. Insulin also happens to suppress LPL activity on the muscle cells, assuring
that they wondét have many fatty acids to burr
bodynot to burn fatty acids but to continue burning up blood sugar instead.) This means that

when fatty acids do escape from a fat cell, if insulin levels happen to be high, these fatty acids
wondt be taken up by the Inandupbaekirctelfattissieand us e

l nsulin also influences an e n-zepgiee ligageaot we h
HSL for short. And this may be even more critical to how insulin regulates the amount of fat
we store. Just as LPL works to make dells (and us) fatter, HSL works to make fat cells (and
us) leaner. It does so by working inside the fat cells to break down triglycerides into their
component fatty acids, so that those fatty acids can then escape into the circulation. The more
active this HSL, the more fat we liberate and can burn for fuel and the less, obviously, we
store. Insulin also suppresses this enzyme HSL, and so it prevents triglycerides from being
broken down inside the fat cells and keeps the outward flow of fatty acidsHeofat cells to



a minimum. And it takes just a little bit of insulin to accomplish this feat of shutting down
HSL and trapping fat in our fat cells. When insulin levels are elevated, even a little, fat
accumulates in the fat cells.

Insulin also turns on a mechanism in the fat cells to pump in gléigose as it does in
muscle celld and this increases the amount of glucose the fat cells metabolize. This in turn
increases the amount of glycerol molecules (gimgluct of glucose metaliem) floating
around in the fat cells, and these glycerol molecules can now be bundled together with fatty
acids into triglycerides, and so more fat can be stored. To assure we have room to store all that
fat, insulin also works to create new fat cellsase the ones we already have are getting full.
And insulin signals liver cells not to burn fatty acids but to repackage them into triglycerides
and ship them back to the fat tissue. It even triggers the conversion of carbohydrates directly
into fatty acds in the liver and in the fat tissue, although how much this actually goes on in
humans (as opposed to lab rats) is still a subject of debate.

In short, everything insulin does in this context works to increase the fat we store and
decrease the fat we tvu Insulin works to make us fatter.

The photo orthis pageshows a particularly graphic example of this fattening effect of insulin,
courtesy of the textbooEndocrinology: An Integrated Approadby Stephen Nussly and
Saffron Whitehead, which the Natidndibrary of Medicine makes available online
(http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=endolrifhe caption of this photo is

AThe effects of insulin on adipose tissue. o0

The woman pictured developed type 1 diabetes when she was seventephofthe/as
taken fortyseven years later. In the intervening years, she faithfully injected herself with her
daily insulin in the same two sites on her thighs. The result: cantasizgd masses of fat on
each thigh. And these obviously have nothing tavitb how much she ate, only the fattening
or fAlipogenico effect of the insulin. Keep i
these unsightly fat deposits. For her, it would have seemed barely noticeable year to year, just
as it does for many of wghen we get fat.

(photo credit 11.3)

When we raise insulin levels throughout our body, this is what happens. This is why
di abetics often get fatter when they take in
effect of insulin on adipose tissue, independ
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textbook in the fieldJ o s 1 i nds Di.Jdrond study pibkshet ifhte dNeswv England
Journal of Medicinen 2008, type 2 diabetics onténsive insulin therapy gained an average of

eight pounds, and almost one in every three of these diabetics gained more than twenty pounds
in three and a half years.

Because the insulin level in the bloodstream is determined primarily by the carbohydrates
that are consumét hei r quanti ty and togusaltihtoys,e acsa rlbbolhly
ultimately determine how much fat we accumulateHer e 6s t he chain of eve

You think about eating a meal containing carbohydrates.

You begin secreting insulin.

The insulin signals the fat cells to shut down the release of fatty acids (by inhibiting HSL) and
take up more fatty acids (via LPL) from the circulation.

You start to get hungry, or hungrier.

You begin eating.

You secete more insulin.

The carbohydrates are digested and enter the circulation as glucose, causing blood sugar levels
to rise.

You secrete still more insulin.

Fat from the diet is stored as triglycerides in the fat cells, as are some of the carbohydrates that
are converted into fat in the liver.

10.The fat cells get fatter, and so do you.
11.The fat stays in the fat cells until the insulin level drops.

| f ywondening whether any other hormones make us fat, the answer is effectively no,
with one significant exceptich.

One way to think about what hormones do is that they instruct the body to do sodething
grow and develop (growth hormones), reproduce (sermioes), flee or fight (adrenaline).
They also make the fuel available for those various actions. Among other things, they signal
our fat tissue to mobilize fatty acids and make them available for fuel.

For example, we secrete adrenaline in responserteiped threats. It readies us to flee or
fight should the need arise. But if you had t
fuel immediately available to run either faster or farther (and maybe both) than the lion, the
lion would catch youSo, on seeing the lion, you secrete adrenaline, and the adrenaline, among
other things, signals your fat tissue to dump fatty acids into the circulation. These fatty acids,
ideally, will then provide all the fuel you need to make your escape. In thig,sevsry
hormone but insulin works to release fat from our fat tissue. They make us leaner, at least
temporarily.

These other hormones, though, have a far more difficult time getting fat out of fat tissue if
the insulin | evel i n the circulation is el eve
al | very rational. | f tshioédrmean shera ard atsv a lotfof i n s u
carbohydrates around to bdrithat the blood sugar level ish@gland so we donodt |
want fatty acids getting in the way. As a result, these other hormones will liberate fat from the
fat tissue only when insulin levelsealow. (The other hormones work by stimulating HSL to

break down triglycerides, but the HSL is so
overcome its action.)



The one meaningful exception is cortisol. This is the hormone wetseicr response to
stress or anxiety. Cortisol actually works to put fat into our fat tiasao get it out. It puts
fat in by stimulating the enzyme LPL, just as insulin does, and by causing or exacerbating a
condition known asidhnbalindresussanoetbewhe
insulin-resistant, you secrete more insulin and you store more fat.

So cortisol makes us store fat both directly (through LPL) and indirectly (through insulin).
But then it works to release fat from out &&lls, primarily by stimulating HSL, just like other
hormones. So cortisol can make us fatter still when insulin is elevated, but it can also make us
leaner, just like every other hormone, when insulin levels are low. And this may explain why
some peoplget fatter when they get stressed, anxious, or depressed and eat more, and some
people do the opposite.

The bottom |Iine is something thatodés been kno

The one thing we absolutely have to do if we want to getdd if we want to get fat out of
our fat tissue and burnditis to lower our insulin levels and to secrete less insulin to begin

wi t h. Herebdbs how Yal ow and Berson phrased it
and then burning it for energy,ély wr ot e, Arequires only the r
deficiency.o | f we can get our insulin Ievel:
insulin deficiency), we can burn our fat. | f
thele v e | of i nsulin in our blood is abnormally
That 6s what the science tells wus.

The Implications

Earlier | talked about the twenfgur-hour cycle of storing and burning fat. We gain it during

the day, whewe 6 r e di gesting meals (because of the

l ose it in the hours until our next meal, an
gain during the fastorage phases is balanced by the fat we lose duringttherfang phases.

What we gain during the day is burned during
this cycle. As |1 6ve said, when insulin | evel
mobilize the fat and use it for fuel.

This sugegsts that anything that makes us secrete more insulin than nature intended, or
keeps insulin levels elevated for longer than nature intended, will extend the periods during
which we store fat and shorten the periods when we burn it. As we know, the icgbtidan
result® more fat stored, less burr@aan border on infinitesimal, twenty calories a day, and
it can lead us to obesity within a couple of decades.

By extending the periods when webre storing
anoher effect. Remember, we depend on fatty acids for fuel in the hours after a meal, as blood
sugar levels are dropping to their pneal level. But the insulin suppresses the flow of fatty
acid from the fat cells; it tells the other cells in the body tonlmarbohydrates. So, as blood
sugar returns to a healthy level, we need a replacement fuel supply.

| f i nsulin remains elevated, the f at I snot
use for fuel if necessary: insulin also works to keep theepratored away in the muscles. We
canoét use the carbohydrates webve stored in

insulin keeps that supply locked up as well.



As a result, the cells find themselves starved for fuel, and we quite literalthéadhunger.
Either we eat sooner than we otherwise would have or we eat more when we do eat, or both.

As | said earlier, anything that makes us fatter willmakeusogetr i n t he process.
insulin does.
Meanwhi |l e, our bodies are getting bigger b e

requirements are increasing. When we get fatter, we also add muscle to support that fat.
(Thanks again in part to insulimhich assures that whatever protein we consume is used for
repairing muscle cells and organs and for adding muscle, if necessary.) So, as we fatten, our
energy demand increases, and our appetite will increase for this reasondapasistularly

our appete for carbohydrates, because this is the only nutrient our cells will burn for fuel
when insulin is elevated. This is a vicious
webre predisposed to get f at ,arbehgddataichfbods dr i v e
that make us fat.

*iWithout regard to the nutriti ofmmdloftminaetheicalodiscustsibneofmeJmi mal 0 i s
regulation of fat tissue. It means that humans and other animals store caloriesassfat when t heydre |not eati
than they®mevenpevhéinndpal f starved, 0 as Jean Mayer sjaid. As |
possible to explain the existence of obese women with starving children in impoverisiet&sdn one sense, however,
Wertheimer was exaggerating to make his point, because the nutritional state of the animal, as Wertheimer knew, dpes indeed
influence the balance of mobilization and deposdiavhether more fat is going in than is coming ouvice versa.

*Insulin is also secreted when we eat prot&h foods, but the action is far more measured than it is for carbohydrates,
and it depends in |l arge part on the car boheffedtivelyt e coptent of
determine insulin secretion.

*Here is a technical description from the 2008 editiowdfiams Textbook of Endocrinologgi:| nsul i n i nflfl uences
partitioning of triglycerides among different body tissues] through its stimulation of LRLiadtiy i n adi posle ti ssue.
*Once again, this doesndét include fructose, a special case,

AA hormone discovered in the late 1980s known as acylation stimulating protein is almost assuredly an insignificant
exception. It is secreted liye fat tissue itself, a process that is regulated at least in part by insulin.

*'n 1984, a brilliant French physiologist named Jacques Le
he wrote, ito say thate ambaemad sg ainmd vheuingants K ehcaa u shee ctohrey ar e n
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Why |1 Get Fat and You Dondt (or Vi ce



If insulin makes people fat, why does it make only some of us fat? We all secrete insulin, after
all, and yetplenty of us are lean and will stay lean for life. This is a question of dature
genetic predispositiannot nurture or the aspects of diet and/or lifestyle that trigger this
nature.

The answer l'ies in the fact t h ansulinhibmomo n e s
exception. The effect of a hormone on any particular tissue or cell depends on a host of factors,
both inside and outside céllon enzymes, for instance, such as LPL and HSL. This allows
hormones to differ in their effect from cell to celkdue to tissue, and even at different stages
of our development and our lives.

One way to think about insulin in this context is as a hormone that determines how fuels are

Apartitionedod around the body. Af tn8uences, meal ,
such as LPL, determine what proportion of the different nutrients will be sent to which tissues,

how much will be burned, how much will be stored, and how this will change with need and
with time. Since |1 dm c onc ée ueddor énergyeor stoied, h  wh e
i magine insulin and these enzymes as deter mi
going to call a fuepartitioning gauge. Imagine it looking like the fuel gauge in your car, but
instead of the fmOo thteamdigrmhg ,f art fsftualnldés f or
doesnét stand for Aempty, 6 but for HAenergy. o

If the needle points to the right o wa r d dtit hmeansitikad insulin partitions a
disproportionate amount of the calories you consume into storafge, aather than use for

energy by the muscl es. I n this case, youol |
energy available for physical activity, SO0 Yy
needle points toward fat storage, the modlecar i es wi | | be stored, t he
dondét want to be sedentary, of course, then Yy

caloriesintofat.l t s t he morbidly obese people of the
side of thegauge.

When the needle points in the other direddidnowar d oy bedfREO0Obe burning
di sproportionate share of the calories you ¢c
activity, but l'ittle willtibee stjousetd as yauwodr
be), and youoll eat in moderati on. The farth
youoll have for physicalodotawe i Meayemango-adlel | lee
looking marathoners can be found dowere. Their bodies burn calodles hey donodt st
themd and so these people literally have energy to burn. They have wh&Vqnd War I

metabolism researchers would have called a very powerful impulse to be physically active.

What determines the dirgon in which the needle points? The answer is not quite as simple
as how much insulin you secrete, al though th
containing the same amount of carbohydrates, some people will secrete more insulin than
others, andhose who do are likely to put on more fat and have less energy. Their bodies work
to keep blood sugar | evels under control, bec
to overstuff their fat cells, if necessary, to do it.

But anotheimportant factor is just how sensitive to insulin your cells happen to be and how
quickly they become insensitidet he pr operty caldiemspdnsernosthel i n r ¢
insulin you secrete. This idea of being resistant to insulin is absolutelyldotigaderstanding



the reasons we get fat and also many of t he
frequently.

The more insulin you secrete, the more likely it is that your cells and tissues will become
resistant to thaisulin. That means it will take more insulin to do the same gludsp®sal
job, keeping blood sugar under control. One way to think about it is that your cells make the
decision that they donoét want angtoommeche gl uc
glucose is toxic for cells, t@so they make it harder for insulin to do its job and get the
glucose out of the bloodstream.

The problem (or the solution, depending on point of view) is that the pancreas responds by
pumping out still more insulin. And ¢hresult is a vicious cycle. When a lot of insulin is
secreted in response to easily digestible carbohydratesy seyr cells are likely to resist the
effects of that insulin, at | east in the shor
geting enough glucose already. If these cells become resistant to insulin, more insulin is
required to keep blood sugar levels in check, so now you secrete more insulin, which prompts
more insulin resistance. And all the while, that insulin is working to myakefatter (to store
calories as fat), unless your fat cells are also resistant to it.

So secreting more insulin will move the needle on the-pgaeitioning gauge toward
storage. But if you secrete a healthy amount of insulin, and yet your muscéeisissiatively
guick to become resistant to that i nsul in, y
insulin in response to the insulin resistance

A third factor is that your cells will respond differently to insulin. Ealls, muscle cells,
l'iver cells donot al/l become resistant to i n:
same way. Some of these cells will become more or less sensitive to insulin than others, which
means the same amount of insulin will bavgreater or lesser effect on different tissues. And
how these tissues respond will differas @dilr om per son to person and,
time in the same individual.

The more sensitive a particular tissue is to insulin, the more glucos# iakeé up when
insulin is secreted. I f 1itds muscle, it wildl
I f 1itds fat, it owi | store more fat and rele
insulin and your fat cells less so, ththe needle of the fuglartitioning gauge points toward
fuel burning. Your muscles will take up a disproportionate share of the glucose from the
carbohydrates you consume, and theyoll use i
physically active. flyour muscles are relatively insensitive to insulin compared with your fat
cells, then your fat tissue will be the repository of a disproportionate share of the calories you
consume. As a result, youoll be fat and seden

Her eds anot héow yoauotsquésirespornditooimsulin changes will change with
time (and in response to your diet, as | 611
insulin-resistant, but this almost invariably happens to your muscle tissue first and only later, if

at all, to your fat tissue. As a general rule, fat cells always stay more sensitive to insulin than
muscle cells do. So, even if youbre |-ean an
partitioning needle pointing toward fuel burning, your muscle ceaks likely to become
resistant to insulin as you get ol der. As the



This means the needle on the fpaltitioning gauge will move to the right as you @age
more and more calories will be divertedo fat, leaving fewer and fewer available to fuel the

rest of the body. As you enter middle age, y
Youol I al so begin to manifest a multitude of
insulin resistance and the elevated insulin levels that go hand in hand: your blood pressure
goes up, as does your triglyceride | evel; y O
goes down; you become glucose intolerant, which means you have troubleliogniralr

bl ood sugar, and so on. And youol |l become i ni

drain into the fat tissue.

In fact, the conventional wisdom that those of us who fatten as we move into middle age do
so because our metabolism slowsvd, probably has this cause and effect backward. More
likely is that our muscles become increasingly resistant to insulin, and this partitions more of
the energy we consume into fat, leaving less available for the cells of muscles and organs to
use for fiel. These cells now generate less energy, and this is what we mean when we say that

our metabolism sl ows down. Our fmetabolic rat
cause of fattenindy the slowing of our metabolistni s r eal | y an getflaft ect . \
because your metabolism slows; your metabolis

Before | discuss the nurture side of this issue, the foods we eat that make things worse and that

we can live without, there is one more issue of nature to disanysour children are today

getting fatter, and maybe even coming out of the womb fatter, than just twenty or thirty years
ago. This is one aspect of the obesity epide
Not only are more children obese nowrthaev er bef or e, but most stu
noticeably fatter at six months, a phenomenon that obviously has nothing to do with their
behavior.

Fat children tend to be born of fat parents, in part because of all the ways that our genes
control ourinsulin secretion, the enzymes that respond to insulin, and how and when we

become resistant to insulin. But thereds al so
Children in the womb are supplied with nutrients from the mother (through thenfdaand
umbi | i cal cord) in proportion to the | evel o f

t hat the higher the | evel of the motherds bl
womb.

As the pancreas in that child develops, it appghreasponds to this higher dose of glucose
by developing more insulisecreting cells. So, the higher the blood sugar in the pregnant
mother, the more insuklisecreting cells her child will develop, and the more insulin the child
will secrete as it getdase to birth. The baby will now be born with more fat, and it will have a
tendency to oversecrete insulin and become ingaBistant itself as it gets older. It will be
predisposed to get fat as it ages. In animal studies, this predisposition oftdestaaiself
only when the animal reaches its version of middle age. If this observation translates to
humans, then some of us are programmed in the womb to get fat in middle age, even if we
show | ittle or no sign of this predisposition

This is almost assuredly the reason why obese mothers, diabetic mothers, mothers who gain
excessive weight during pregnancy, and mothers who become diabetic in pregnancy (a
condition known as figestational di a bieesee s 0) a
women tend to be insuliresistant and have high levels of blood sugar.



But if fatter mothers have fatter babies, and fatter babies become fatter mothers, where does
it stop? This suggests that, as the obesity epidemic tockmaffywe all began getting fatter, we
began to program more and more of our children from the first few months of their existence
to get fatter still. I n fact, it wouldndt ©be
the obesity epidemic.Hlus we have more than our own health to consider when we get fat.
Our children, too, may pay a price, and their children. And each successive generation may
find it that much harder to undo the problem.

*To be precise, the insulin stashes fat in théisaue and assures that it stays there. Our muscles are forced to burnjmore
carbohydrates to compensate, and we deplete our reserves of glycogen, which alone might make us hungrier. The fesult is
that we want to eat more and expend less, while oustatdijust keeps filling up with fat.

* The effect of making particular tissues instd@sistant can be mimicked in laboratory mice and has been by reseafchers
at the Joslin Diabetes Center in Bost oenc.epTlthoerys oc roena tdei df fneirceentt
whi ch means those tissues are completely resistantlefo insul:.
cells but not on their fat cells get obese. The animals partition glucose into the fat fge stotethe muscles for energy. Mjce
that | ack insulin receptors on their f afted erhdrse afreod etamgn atnid

otherwise prefer to eat.
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What We Can Do



Whet her youbre born predisposed to get f at
teaches us, though, is that this predisposition is set off by the carbohydrate$ by deir
guantity and their g u a | ithatyultimately determisea ingulin i t 6 s
secretion and insulin that drives the accumulation of body fat. Not all of us get fat when we eat
carbohydrates, but for those of us who do get fat, the carbohydrates are to blame; the fewer
carbohydrates we eat, the hea we will be.

A comparison with cigarettes is apt. Not every longtime smoker gets lung cancer. Only one
in six men will, and one in nine women. But for those who do get lung cancer, cigarette smoke
is far and away the most common cause. In a world witbigarettes, lung cancer would be a
rare disease, as it once was. In a world without carbohydcateliets, obesity would be a rare
condition as well.

Not that all foods that contain carbohydrates are equally fattening. This is a crucial point.
The mat fattening foods are the ones that have the greatest effect on our blood sugar and
insulin levels. These are the concentrated sources of carbohydrates, and particularly those that
we can digest quickly: anything made of refined flour (bread, cerealspastd), liquid
carbohydrates (beers, fruit juices, and sodas), and starches (potatoes, rice, and corn). These
foods flood the bloodstream quickly with glucose. Blood sugar shoots up; insulin shoots up.
We get fatter. Not surprisingly, these foods haventmmsidered uniquely fattening for nearly
t wo hundred years (as 1611 discuss | ater).

These foods are also, almost invariably, the cheapest calories available. This is the
conspicuous explanation for why t hwhy, psolor er w
di scussed at the outset, ités all too easy t
with obesity and diabetes rates that rival those in the United States and Europe today. This was
the explanation suggested by physicians who work#dthese populations in the 1960s and
1970s, and now we know ités supported by the

AMost third world countries have a high carb

British-turnedd a mai c an di abetes speci al thatthe ready 197 4.
availability of starch in preference to animal protein, contributing as it must the main caloric
requirements of these populations, leads to increased lipogenesis [fat formation] and the
devel opment of obesity .etfat ebegausethey eattatomeach er p o p L
are too sedentary but because the foods they ligetlom starches and refined grains that make

up the great majority of their diet, and the sdgare literally fattening.

The carbohydrates in leafy green vegetaliles spinach and kale, on the other hand, are
bound up with indigestible fiber and take much longer to be digested and enter our
bloodstream. These vegetables contain more water and fewer digestible carbohydrates for their
weight than starches like potastoeWe have to eat far more to get the same load of
carbohydrates, and those carbohydrates take longer to digest. As a result, blood sugar levels
remain relatively low when we eat these vegetables; they initiate a far more modest insulin
response and aredtefore less fattening. It is possible, though, that some people may be so
sensitive to the carbohydrates in their diet that even these green vegetables may be a problem.

The carbohydrates in fruits, though relatively easy to digest, are also dilutedynoeter
and so are less concentrated than the carbohydrates in starches. Given an apple and a potato of



the same weight, the potato will have a significantly greater effect on blood sugar, which
suggests thatghouldbo e mor e f attening. But that doesnoét

What makes fruit worrisome from the perspective of Adiposity 101 is that it is sweet to the
taste precisely because it contains a type of sugar known as fructose, and fructapesig un
fattening as carbohydrates go. As nutritionists and pdiglaith authorities have become
increasingly desperate in their attempts to
increasingly strident in their suggestions that we eat copiaitsafong with green vegetables.

Fruit doesndét have t o beangchaesterdrsegitthaslviarhimsr e we
(vitamin C in particular) and antioxidants; and so, by this logic, it must be good for us. Maybe

SO. But i foswedbrteo ppruetdiosnp f at , itdéds a good bet
worse, not better.

The very worst foods for us, almost assuredly, are indeed sugacsose (table sugar) and
high-fructose corn syrup in particular. Pubhealth authorities andyrnalists have recently
taken to attacking higfructose corn syrup as a cause of the obesity epidemic. It was
introduced in 1978 and replaced the sugar in most soft drinks in the United States by the mid

1980s. Tot al sugar cemsymptaisorn hEeh daelparritanesiw e
t hem, to distinguwilohitctlhemrtidimciiabnsweetener
roughly 120 pounds per capita year |l-fyuctase@e 150,
corn syrupwas justatote r f or m of sugar. 't is, though. I

sugars, because they are effectively identical. Sucrose, the white granulated stuff we put in our
coffee and sprinkle on our cereal, is half fructose and half glucose-fidigfbse con syrup,

in the form we typically get it in juices, sodas, and fruity yogurts, is 55 percent fructose (which

i's why i1tds known i n-55) 42 eercénbgudose, andl 3ipercentyothea s HF
carbohydrates.

't s the fr uct obatmakenthamhsweetejustsasvienekes frug sweet, &nd
it appears to be the fructose that makes them so fattening and, in turn, so bad for our health.
The American Heart Association and other authorities have datadyter late than nevér
taken to targatg fructose, and thus sugar and hifglrctose corn syrup, as a cause of obesity
and maybe even heart disease, but they do so primarily on the basis that these sweeteners are

Aempty calories, o0 which means t heagntiodidamst com
attached. This misses the point, however. Fructose actually has unhealthy affelciding

making us fad that have little to do with its lack of vitamins or antioxidants and far more to

do with how our bodies process it. The sugary combinatiforoughly half fructose and half

glucose might be particularly effective in making us fat.

When we digest the carbohydrates in starches, they eventually enter our bloodstream as
glucose. Blood sugar increases, insulin is secreted, and calories ark adofat. When we
digest sugar or higfructose corn syrup, much of the glucose ends up in the general
circulation, raising our blood sugar levels. The fructose, however, is metabolized almost
exclusively in the liver, which has the necessary enzymesotdt.dSo fructose has no
i mmedi ate effect on our blood sugar @&and insu
has plenty of longerm effects.

The human body, and particularly the liver, never evolved to handle the kind of fructose
load we get in mdern diets. Fructose exists in fruits in relatively small quanditibsrty
calories in a cup of Dblueberries, for instanc



bred for generations to increase its fructose content.) Tmee aei ghty cal ori es¢
twelve-ounce can of Pepsi or Coke. Twelve ounces of apple juice has-&ightalories of

fructose. Our livers respond to this flood of fructose by turning much of it into fat and shipping

it to our fat tissue. This is whgven forty years ago biochemists referred to fructose as the

most fAli pogemiicdd sc arhbeo hoynder awee convert to fat
glucose that comes with the fructose raises blood sugar levels and stimulates insulin secretion

and putghe fat cells in the mode to store whatever calories come thedr wajuding the fat

generated in the liver from the fructose.

The more of these sugars we consume, and the longer we have them in our diet, the more
our bodies apparently adapt by conveggtint hem t o f at . Our Apattern
changes with time, as the British biochemist and fructose expert Peter Mayes says. Not only
will this cause us to accumulate fat directly intheldver condi ti on known as
di s eaust d ap@rently causes our muscle tissue to become resistant to insulin through a
kind of domino effect that is triggered by th

So, even though fructose has no immediate effect on blood sugar and insulin, oger time
maybe a few yeadsit is a likely cause of insulin resistance and thus the increased storage of
calories as fat. The needle on our fpaltitioning gauge will point toward fat storage, even if
it didnét start out that way.

Il tds quite possi bl e t wenightindver beeoma fatwediabetict e t h
even if the bulk of our diet were still starchy carbohydrates and flour. This would explain why
some of the worl dbés poor egti cho pduleatsi oannsd |diovnet
diabetic, while othersarént so | ucky. The ones that dondot (
and Chinese, were the ones that traditionally ate very little sugar. Once you do start to fatten, if
you want to stop the process and reverse it, these sugars have to be thgdirst to

Alcohol is a special case. Alcohol is metabolized mostly in the liver. Some 80 percent of the
calories from a shot of vodka, for instance, will go straight to the liver to be converted into a
small amount of energy and a large amount of a moleculeecal fici trate. 0 The
fuels the process that makes fatty acids out of glucose. So alcohol will increase the production
of fat in the liver, which probably explains alcoholic fatty liver syndrome. It might also make
us fatter elsewhere, althoughether we store these fats as fat or burn them might depend on
whether we eat or drink carbohydrates with the alcohol, which we usually do. Roughly a third
of the calories in a typical beer, for instance, come originally from maéltaseefined
carbohydraté compared with the twthirds from the alcohol itself. A beer belly is the
conspicuous result.

*How our bl ood sugar responds to different foods i3$ known 't
measure of how our insulin will respond. Tiiigher the glycemic index of a particular food, the greater the blood sugar
response. Entire books have been published on the idea of minimizing the glycemic index of our diets and, by doing| so,
minimizing the insulin we secrete and the fat we accumulate.
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Injustice Collecting

The message of Adiposity 101 is simple enoug
be as lean as you can be without compromising your health, you have to restrict carbohydrates
and sokeep your blood sugar and insulin levels low. The point to keep in mind is that you

dondt | ose fat because you cut <calories; y ou
you fa® the carbohydrates. If you get down to a weight you like and thenhadeé foods

back to the diet, youoll get fat again. That
(just as only some get l ung cancer from smok
youodre one of those wh qitdfafyoupvoidthesdfoodsn| yv | os e

This isnét the only injustice involved here.
introduction, the implications of Adiposity 101 do not include the ability to lose weight or
maintain it without sacrifice. &far, the message is that carbohydrates make us fat and keep us
fat. But the precise foods responsible for m
highest on a list of foods we crave and would never want to live wihpasta, bagels, bread,

French fries, sweets, and beer among them.

This is not a coincidence. Il tds <cl ear from
preferentially eat perhaps to excess are those that most quickly supply energy to dhe cells
easily digestible carbohydrates.

But another factor is how hungry we are, whi
since our | ast meal and how much energy weov
bet ween meals and the more ener gythevmidgiee e x p e |
we are, the better foods will tasiow! That was great. | was starving il t i s often

not without reason, 0 as Pavlov wrote more t he
0

Even before we begin eating, insulin worksirtorease our feeling of hunger. Remember,
we begin secreting insulin just by thinking about eating (and particularly eating carbohydrate
rich foods and sweets), and this insulin secretion then increases within seconds of taking our
first bite. It happenswen before we begin to digest the meal, and before any glucose appears
in the bloodstream. This insulin serves to prepare our bodies for the upcoming flood of glucose
by storing away other nutrients in the circulaboparticularly fatty acids. So our expence
of hunger actually increases just by thinking about eating, and then it increases further with the
first few bites we take. L(6Talpe ®Rridn cvh ettt ee na m
appetite comes while eating.)

As the meal continueiti s fimet abolic background of hunge

Jacques Le Magnen called it, begins to ebb, our appetite is satisfied, and our perception of the
palatability of the meal, how good it tastes, diminishes as well. The insulin is now working in

the brain to suppress appetite and eating behavior. As a result, our first bites of a meal will
invariably taste better to us than our | ast ©b
used to describe a product or experience that is particuésty or enjoyable.) This is the

likely physiological explanation for why so many oBufat or lead become so fond of pasta

and bagels and other carbohydratd foods. Just by thinking about eating them, we secrete

insulin. The insulin makes us huygoy temporarily diverting nutrients out of the circulation

and into storage, and this, in turn, makes us savor our first bites even more than we otherwise



would. The greater the blood sugar and insulin response to a particular foowyréheve like
itd the better we think it tastes.

This palatabilityby-blood-sugarandinsulin response is almost assuredly exaggerated in
people who are fat or predisposed to get t ha
crave carbohydratach foods, because their insulin will be more effective at stashing fat and

protein in their muscle and fat tissue, where
Once we get resistant to insulin, which wi l
coursing through ourevi ns duri ng much, i f not all, of th

periods during every twentipur hours when the only fuel we can burn is the glucose from
carbohydrates. The insulin, remember, is working to keep protein and fat and even glycogen

(the storage form of carbohydrates) safely stas
i's bl ood sugar in exmoesSototldse Iplueocede et cr k
fat and proteiéd a hamburger without the bun, say, or a hahkheesé the insulin will work

to store these nutrients rather than allow your body to burn them for fuel. You will have little

desire to eat it, at least not without some carbohy4ieebread as well, because your body,

at the moment, has little intst in burning it for fuel.

Sweets, again, are a speci al case, which pro
tooth (or anyone whodés ever raised a child).
the liver, combined with the insukstimulating effect of glucose, might be enough to induce
cravings in those predisposed to fatten. But

sugar, according to research by Bartley Hoebel of Princeton University, it triggers a response

in the sae part of the brathk nown as t he 08 ihatéwaageted by ecaines r 0
alcohol, nicotine, and other addictive substances. All food does this to some extent, because
thatodos what the reward system apparaedséx) y evo
that benefit the species. But sugar seems to hijack the signal to an unnatural degree, just as
cocaine and nicotine do. If we believe the animal research, then sugar afiditigse corn

syrup are addictive in the same way that drugs are andnéech the same biochemical

reasons.

Now, howds that for a vicious cycle? The f
precisely the foods that make us fat. (This, again, is little different from smoking: the cigarettes
that give us lung cancer also nealts crave the cigarettes that give us lung cancer.) The more
fattening they are, and the more predisposed you are to get fat when you eat them, the greater
the cravings. The cycle can be broken, although it requires fighting these cdauisgss
alcoholcs can quit drinking and smokers can quit smoking, but not without constant effort and
vigilance.

*Even cattle can be induced to-ceoattifngodddg htehrgey acst hhreerswias e hekeir s

Journal of Range Managemdrdckin 1952.
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Why Diets Succeed and Fail

The simple answer to the question of why we get fat is that carbohydrates make us so; protein

and fat do not. But if this is the case, why do we all know people who have gdow-tat

diets and lost weight? Lovat di ets, after all, are relati ve
these fail for all the people who try them?

Most of us know people who say they lost significant weight after joining Weight Watchers
or Jenny Crig, after readingSkinny BitchorFr e nc h Wo me n , @ following theet Fa't
very lowfat diet prescribed by Dean Ornishat More, Weigh Les8Vhen researchers test

the effectiveness of diets in clinical trials, like the Stanford University A TOrZi a | t hat I
di scuss shortly, theyoll i nvariably find that
following low-f at di et s. Doesndét this mean that some
and get | ean agai n waveiding fates theé answert?, but f or ot h

The simple answer is probably not. The more likely explanation is that any diet that
succeeds does so because the dieter restricts fattening carbohydrates, whether by explicit
instruction or not. To put it simply, those whasé fat on a diet do so because of what they are
not eating the fattening carbohydra@sot because of what they are eating.

Whenever we go on any serious weiyigs regimen, whether a diet or an exercise program,
we invariably make a few consistent cgas to what we eat, regardless of the instructions
webre given. Specifically, we rid the diet o
these are the easiest to eliminate and t he mc
shape. We sp drinking beer, for instance, or at least we drink less, or drink light beer instead.

We might think of this as cutting calories,
and, more iIimportant, theyor e leedopglyfatkeningi ef i ned
We ol | st op dr idnCGocaGala, Repesi, OrrPepp@rarsdaaplace them with

either water or diet sodas. I n doing so, we 0

constitute the calories but the fructose, whickpscifically responsible for making the sodas

sweet. The same is true of fruit juices. An easy change in any diet is to replace fruit juices with
water. Weoll get rid of candy bars, desserts,
this as caloriecuttingd and maybe even a way to cut fat, which it cad beu t webdre al
cutting carbohydrates, specifically fructose. (Even the veryfiawdiet made famous by Dean

Ornish restricts all refined carbohydrates, including sugar, white rice, and white Tlbig.

alone could explain any benefits that result.) Starches like potatoes and rice, refined
carbohydrates like bread and pasta, will often be replaced by green vegetables, salads, or at

|l east whole grains, because sweeatvnere fiberand tot ol d
eat foods that are less eneqdpgnse.

I f we try to cut any significant number of
amount of carbohydrates we consume as well. This is just arithmetic. If we cut all the calories

we consume by hal f, for i nstance, t hen weor
because carbohydrates constitute the largest proportion of calories in our diet, these will see
the greatest absolute reduction. Even if our goal is to cut fat alpriewe 61 | f i nd 1t

difficult to cut more than a few hundred cal o
fewer carbohydrates as well. Lefat diets that also cut calories will cut carbohydrates by as
much or more.



Simply put, any time we try to diet by any of the conventional methods, and any time we
deci de t o Neat heal t hyo as it 6s currently
carbohydrates from the diet and some portion of total carbohydrates as well. Arldseviat,
this will almost assuredly be the reason why. (This is the opposite of what happens, by the
way, when food producers make ldat products. They remove a little of the fat and its
calories, but then replace it with carbohydrates. In the cdsaveht yogurt, for instance, they
replace much of the fat removed with highr uct ose corn syrup. -We thi
healthy, lowfat snack that will lead to weight loss. Instead, we get fatter because of the added
carbohydrates and fructose.)

The same is likely to be true for those who swear they lost their excess pounds by taking up
regular exercise. Rare are the people who begin running or swimming or doing aerobics five
ti mes a week to slim down but dthentbdycutrdakne any
their beer and soda consumption, reduce their sweets, and maybe even try to replace starches
with green vegetables.

When calorierestricted diets fail, as they typically do (and the same can be said of exercise
programs), the reasos that they restrict something other than the foods that make us fat. They
restrict fat and protein, which have no letegm effect on insulin and fat deposition but are
required for energy and for the rebuilding of cells and tissues. They starve teebenlyr of
nutrients and energy, or sestarve it, rather than targeting the fat tissue specifically. Any
weight that might be lost can be maintained only as long as the dieter can withstand the semi
starvation, and even then the fat cells will be working r ecoup the fat they
the muscle cells are trying to obtain protein to rebuild and maintain their function, and the total
amount of energy the dieter expends will be reduced to compensate.

What Adiposity 101 ultimately teaches usthst weightloss regimens succeed when they
get rid of the fattening carbohydrates in th:e
must do, in essence, is reregulate fat tissue so that it releases the calories it has accumulated to
excess. Asnychmges the dieter makes that dondét work
protein consumed, in particular) will starve the body in other ways (of energy, and of protein
needed to rebuild muscle), and the resultant hunger will lead to failure.

*Ormmishés rationale, as he described it in 1996: #ASimple carbc
glucose, thereby provoking an insulin response. Insulin also accelerates conversion of calories into triglycerides, [and]
stimul atestérohosynthesis. o

*This is something that even researchers who run clinical trials testing the effectiveness of different diets rarely. recogniz

(0]

Imagine we want to cut our daily calories from 2,500 to 1,500, hoping to lose 2 pounds of fat a waelaghne that the nutrient
content of our current diet is what the authorities considerdd2@lpercent protein, 30 percent fat, and 50 percent carbohydrates.
That 6s 500 calories of protein, 750 c adame balaecs of mufrienfs but eatoalyn d 1, 250

1,500 calories a day, thatdéds 300 calories of protetin, 450 cal or
calories by 200, fat calories by 300, and carbohydrate calories by 500. If we atyeteea less fat say, only 25 percent of calories,

significantly less than most of us will tolerateve 6 | | now be eating 300 calories of| protein,
375 calories of fat, and 825 of carbohydr athngmrbohyfatésv e cut our

by 425. And if we increase the amount of protein we|eat, webd
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A Historical Digression on the Fattening Carbohydrate

ioh Heavens! o all you r élaodce rHe ao/fe ntso tath osveex e Buwi Iwh adr ya owrte,t ¢
in a single word he forbids us everything we most | ove, t h
other things made with flour and butter, with flour and sugar, with fourangilar and eggs'! He doesndt
potatoes, or macaroni! Who would have thought this of a | o
AWhat 6s this | hear ?0 | excl ai m, putting on my severest f
Get fat! Become ugly, and thick, and ast hmati c, and finall"

Jean Anthelme BrillaBavarin, 1825

Jean Anthelme BrillaBavarin was born in 1755. He became first a lawyer and then
apolitician. His passion, though, was always food and drink, or what he called the

Y

Apl easures of the table. o0 He began writing

Brillat-Savarin published them in a bodkje Physiology of Tasten December 18 He
died of pneumonia two months later, Gine Physiology of Tasteas remained in print
ever since. fATel |l -Sme awh aat meono r eadtl yo wB roit lel, a tf
you what you are. o

Among the thirty c¢haphe Phy®logy o TastgBnilatéSavariat i on s
included two on obesiy one on cause and one on prevention. Over the course of thirty years,
he wrote, he had held more than five hundred conversations with dinner companions who were

At hreatened or adnfd ifcftaetd mva nt ch eofbteesri tayn @t her ,
bread, rice, pasta, and potatoes. This led Bilatarin to conclude that the roots of obesity

were oOobvious. The first was a natur al predi s
whom thedigestive forces manufacture, all things being equal, a greater supply of fat are, as it

wer e, destined to be obese. 0 The second was
base of his daily nouri shment , dtnmonme duickiyanda d d e d
surely when it is used with sugar.o

This, of course, made t-hatcdri e3awarBioru sWwracst ew,e

based on the commonest and most active cause of obesity, since, as it has already been clearly
shown, t is only because of grains and starches that fatty congestion can occur, as much in
man as in the animals. é It can be deduced, a
abstinence from everything that is starchy or floury will lead to the lasggnio f wei ght . 0

As | 6ve suggested before, repeating myself o]
|l 6ve said so far IS new. That i ncludes the
abstinence from starches, flour, and sugars is the@obwnethod of cure and prevention. What
Brillat-Savarin wrote in 1825 has been repeated and reinvented numerous times since. Up
through the 1960s, it was the conventional wisdom, what our parents or our grandparents
instinctively believed to be true. Theraloriesin/caloriesout took hold, and the diet that
Brillat-Savarin recommended in 1825 and others like it were portrayed by the health
authorities as faddish and dangedbésb i zarre concepts of nutritio
American Medical Associatiodescribed them back in 1973.



By taking this approach, the authorities successfully managed to keep many from trying the
diets and certainly succeeded in preventing physicians from recommending them or supporting
their use. As Dean Ornista diet doctor who became famous for a diet of the opposite
nutritional composition (very low in fat arfdgh in carbohydrates), has been fond of saying in
precisely this context, we can | ose weight b
usd cigaettes and cocaine, forinstadcb ut t hat doesndédt mean any of

This is another of the mystifying trends in the past century of diet and nutrition. The notion
of the fattening carbohydrate has indeed been around for most of the lasintived years.

Consider, for i nstance, two novels Amnabl i she
Karening written in the midl 8 7 0 s , Annads | over, Count Vi
carbohydrates in preparati on ftheraceskateKragnbei mact i
Selo, 0 Tolstoy wrote, AVronsky had come ear |

mess of the regiment. He had no need to be in strict training, as he had very quickly been
brought down to the required weight of one hundred sixty pounds, but still he had to avoid

gaining weight, and he avoided starchy foods
the novel by that name, denies himself a can
case, it hi rokey meghadospent orh reew cfothes which would not fit if he ate

carbohydrates. 0

This is what doctors believed and told their obese patients. When physicians stopped
believing it, a process that began in the 1960s and concluded in the late 1970s, itchappene
coincide with the beginning of the current epidemics of obesity and diabetes. Considering that
our physicians have mostly bought into the idea that avoiding carbohydrates as a means of

weight | oss is a bizarre cterfull bigioty ofadhfe ideausbr i t i o
that we can all understand where it comes from and where it went.
A A A

Until the early years of the twentieth century, physicians typically considered obesity a
disease, and a virtually incurable one, against whickvitfiscancer, it was reasonable to try
anything. Inducing patients to eat less and/or exercise more was just one of many treatments
that might be considered.

In the 1869 edition ofThe Practice of Medicinethe British physician Thomas Tanner

publishedd engt hy | i st of HAridiculousd treatments
the years. These included everything from the s@réab| eedi ng from t he |
instance, and Mdlteoe cenleesmetnat st hoef atnoudsady 6 as conve
eating Avery | ight meal s of substances that
daily to walking or riding. o nAll these plan
out, fail to accomplish the object desired; and the same musidefssimple sobriety in

eating and drinking.o (Tanner did believe, h
one method, perhaps the only one, that worked
fattening, and saccharine matters [i.,e., swee] ar e especi ally so, 0 he

By that time, a French physician and retired military surgeon nameeFdaagois Dancel
had come to the same conclusions as his countryman EBdlarin. Dancel presented his
thoughts on obesity in 1844 to the Freadademy of Sciences and then published a book,
Obesity, or Excessive Corpulence: The Various Causes and the Rational Means qgf a Cure



which was transl ated in
asingleeeepti ono i f he cou
Aonly of a small guanti

Dancel argued that physicians of his era believed obesity to be incurable because the diets
they prescribed to cure it were pretysthose that happened to cause it (an argument implicit
in this book, of cour se, as well ). AMedi cal
bearing in the production of corpulence, 0 h
recommend watery vegéties, such as spinach, sorrel, salad, fruit, &c., and for beverage
water; and at the same time they direct the patient to eat as little as possible. I lay it down as an
axiom, in opposition to the received opinion of centuries, that very substantiaswtatas
meat, does not develop fat and that nothing is more capable of producing the latter than
aqueous vegetables and water. 0

Dancel based his faith in a chiefly meat diet on the work of the German chemist Justus
Liebig, who was correctly arguing at ttime that fat is formed in animals not from protein but
from the ingestion of fats, st ad alfoedsichinand s u:
carbon and hydrogen [i.e., carbohydradesju s t have a tendency to p
Dancel . se ppnoiples only ecan any rational treatment for the cure of obesity
satisfactorily rest . o -Sévarin chadl andadthsers wouldy tthatd |, a s
carnivorous animals are never fat, whereas herbivores, living exclusively on plants, often are:

AThe hippopotamus, for exampl e, 0 wrote Dance
amount of fat, feeds wholly upon vegetable méatteri ce, mi |l |l et , sugarcane,

The diet was then reinvented by William Harvey, a British doctor, after visiting Paris in
1856 and watching the legendary Claude Bernard lecture on diabetes. As Harvey later told it,
Bernard described how the liver secretes glucose, the same carbohydrate that can be found in
sugar and starch, and itobs tihabnormalyaevatedih t hi s
diabetics. This led Harvey to consider what was then akmelvn fact, that a diet absent any
sugar and starches would curb the secretion of sugar in the urine of a diabetic. He then
speculated that the same diet might work a®ightloss diet as well.

AKnowing too that a saccharine [sweet] and
certain animals, 0 Harvey wrote, nand that in
disappears, it occurred to me that excessbasity might be allied to diabetes as to its cause,
although widely diverse in its development; and that if a purely animal diet were useful in the
latter disease, a combination of animal food with such vegetable diet as contained neither sugar
nor starchmi ght serve to arrest the undue formati o

In August 1862, Harvey prescribed his diet for an obese London undertaker named William
Banting (whom | introduced briefly in an earlier chapter, talking about his rowing
experiences). By the following May, Banting had lost thfite pound® he eventuallylost
fiftyd prompting him to publish a sixteqgrage Letter on Corpulencdhat described his
previous weightoss attempts, all futile, and his effortless success when living on meat, fish,
game, and no more than a few ounces of fruit or staletoasta g nt i ngdés di et di
considerable amount of alcoBofour or five glasses of wine each day, a cordial every
morning, and an evening tumbler of gin, whisky, or brandy.)



ABr ead, butter, mi | k, S u g arhad beea the maingandid! pot ai
thought, innocent) elements of my subsistence, or at all events they had for many years been
adopted freely. These, said my excellent adviser, contain starch and saccharine matter, tending
to create fat, and should be avoided gdther. At the first blush it seemed to me that | had
little left to live upon, but my kind friend soon showed me there was ample. | was only too
happy to give the plan a fair trial, and, wit

B a nt iLaitgr 6nsCorpulencbecame an instant bestller and was translated widely. By

the autumn of 1864, even the emperor of Franc
have already profited greatly ther etbwas 0 Bant
Bantingds name that entered the English | ang
diet, o and it was Banting who took the heat f

Banting, and everyone of his kind, not to meddle with medical literaiymen, but be content
to mind his o wlne lanceta Bnitistsnsediaal journab t e

Still, when the Congress of Internal Medicine met in Berlin in 1886 and held a session on

popul ar diets, Bantingds di et wwhably be asedsto der e d
reduce obese patients. The other two were minor variations developed by renowned German
physicand one prescri bed even more fat, and the o

leaner meat, and exercise. Both allowed unlimited rmeasumption but prohibited starches
and sweets almost entirely.

When Hilde Bruch recounted this history in 1957, she noted that the treatment of obesity

hadnot changed much in the intervening decad
obesity wat he recognition that me at , 0t he strong
Abut that it was innocent foodstuffs, such as
ltds hard to imagine today how wi debyhehel d w

authorities in the last forty years to tar it as a recurring fad. Let me list some examples of the
advice on weight loss taken from the medical literature up through the 1960s.

In the 1901 edition oThe Principles and Practice of Medicin@/illiam Osler, considered

the father of modern medicine in North Amer:i
much food, and particularly to reduce the st a
In 1907, James French, iA Textbook of the Practice of Medicins ay s , AThe
overapropriation of nourishment seen in obesity is derived in part from the fat ingested with

the food, but more particularly from the carhb
In 1925, H. GardineH i | | of Londonds St. Thomasods Hospi
carbohydrateestrided diet inThe Lancetii Al | forms of bread contair

carbohydrate, varying from 465 percent, and the percentage in toast may be as high as 60. It
should thus be condemned. 0O

Between 1943 and 1952, physicians from the Stanford Uitiy&shool of Medicine,
Harvard Medi cal School, Childrendés Memori al H
School and New York Hospital independently published their diets for treating obese patients.
All four are effectively identical. Hereateh e A Gener al Rul eso of the C



. Do not use sugar, honey, syrup, jam, jelly or candy.

. Do not use fruits canned with sugar.

. Do not use cake, cookies, pie, puddings, ice cream or ices.

. Do not use foods which have cornstarch or flour added such as gravy or cream sauce.

. Do not use potatoes (sweet or Irish), macaroni, spaghetti, noodles, dried beans or peas.
. Do not use fried foods prepared with butter, lard, oil or butter substitutes.

. Do not use drinks such as CeCala, ginger ale, pop or root beer.

. Do not use any foods not allowed on the diet and only as much as the diet allows.

And herebs the obesity diThetragice bflEndechineldgy i n t h
coedited byseven prominent British physicians led by Raymond Greene, probably the most
influential twentiethcentury British endocrinologist (and brother of the novelist Graham
Greene):

Foods to be avoided:

.Bread, and everything else made with flour ¢é
. Cereals, including breakfast cereals and milk puddings

. Potatoes and all other white root vegetables

. Foods containing much sugar

.Al'l sweets &

You can eat as much as you like of the following foods:

. Meat, fish, birds

. All green vegetables

. Eggs, dried or fresh
4. Cheese

. Fruit, if unsweetened or sweetened with saccharin, except bananas and grapes

Welcome to what was once the conventional wisdom. It was so ingrained that when the U.S.
Navy was steaming west across the Pacific in the endgame of World War 11, the bffgial

ForcesodowaGuiedde sol di ers that t hey tnrioglhdt ihnavteh
Caroline I|Islands, an archipelago northeast of
eat is starchy vegetabedb r eadf rui t, tar o, yams, sweet pot a



Il n 1946, when t he ver yhid-rearirgtbiblegBadby tand dChild o f Dr
Care, was published, it counsel ed, AThe amoun:
potatoes) taken is what determines, in the case of most people, how much [weight] they gain or
l ose. 0 And t hat ewrygediticdrficeanore, eomstitutingeirdtotal some fifty
million copie® for the next fifty years.

In 1963, when Sir Stanley Davidson and Reginald Passmore pubisinean Nutrition and
Dietetics considered the definitive source of dietary wisdom foreaegation of British
medi cal practitioners, they wrote, Al I popu
dietary carbohydrate, 0o and advised, AThe i nt
drastically reduced since ovierdulgence in suchfoodss t he most common cau:

The same year, Passmoreawthored an article in thgritish Journal of Nutritionthat began
with this declaration: AEvery woman knows th
common knowledge, whichfewunt r i t i oni sts woul d di spute. o

A A A

By this time, physicians had taken to testing the effectiveness of diets that restricted
carbohydrates, and they began reporting on these tests and their own clinical experience. (The
first was in 1936 by Per Hanssemphysician at Steno Memorial Hospital in Copenhagen.)
The results were unambiguous: the diets seemed to induce significant weight loss without
requiring that the patients go hungry.

The pioneering studies were done at the DuPont Company in Delawdre letd 1940s.
AWe had urged our overweight employees to cul
count their calories, to limit the amounts of fats and carbohydrates in their meals, to get more
exercise, 0 explained Genopragney 6Ge hinetidmestivisionhad ad o
ANone of those things had worked. o0 So Gehr ma
into the problem, and Pennington prescribed a mostly meat diet to twenty overweight
employees. They lost an average of two poumdgeek, rarely eating fewer than tweifibyr
hundred calories a day and averaging three thousand calories, or twice that typically prescribed

inthesemist arvation diets that weodore stild/l being
hunger between mel s, 6 Penni ngton wrot e, Ai ncreased |
being. 0 The DuPont subjects were all owed no
me al . Aln a few cases, 0 Pennington reported,
losst hough an [unrestricted] intake of protein

Penningtonds conclusions were then confirmed
nutrition department at Michigan State University, and by her student Gbaioung,

working at Cornell University. When overweight students were put on conventional semi
starvation diets, Ohl son reported, they | os
t hroughout e [ and] they were disioupafbanged bec
hungry. 0 When they ate only a few hundred ca
and fat, they | ost an average of thshemg pound
and satisfaction. Hunger between meals was not a prablem.

The reports continued into the 1970s. Some physicians prescribed carbohydrate restriction
with a limit to how much fat and protein could be eatedlowing anywhere from six hundred
total calories a day to twentne hundred and some prescribedthedies an fAeat as m



you | i ke diet, o0 which means as much meat, f o\
but still very few carbohydrates. Some physicians allowed virtually no carbohydrates, not even

green vegetables. Somel | owed as much as four hundred cal
carried out at hospitals and universities in the United States, the United Kingdom, Canada,
Cuba, France, Germany, Sweden, and Switzerland. The diets were prescribed for obese adults
and dildren, for men and women, and the results were invariably the same. The dieters lost
weight with little effort and felt little or no hunger while doing so.

By the mid1960s, when physicians began holding regular conferences dedicated to obesity,
the corierences invariably included a single talk on dietary therapy, and that talk invariably
was on the unique effectiveness of carbohydrestricted diets.Five of these conferences
were held in the United States and Europe between 1967 and 1974. Thevaged the
National Institutes of Health in Bethesda, Maryland, in October 1973. The talk on dietary
treatment was given by Charlotte Young of Cornell.

Young reviewed the hundregar history of the fattening carbohydrate, including
Penningtobépomwoor&naéatOhl sonds at Michigan St at
putting obese young men on diets of eighteen hundred calories. These diets all included the
same amount of protein, but some had virtually no carbohydrates and a lot of fat; some had a
few hundred calories of carbohydrates and no
percent weight loss as fat appeared to be inversely related to the level of carbohydrate in the
diets, 0 Young reported. | n ose menrate and thel mare t h e
fat, the more weight they lost and the more body fat they lesactly what Adiposity 101
woul d have predicted. Wh a t -iestricted alietg, ,Youraylsaid, o f t
Agave excellent cl i ni edam from bumgern, allayingaof exaessiaes ur e d
fatigue, satisfactory weight loss, suitability for long term weight reduction and subsequent
weight control . 0

Now, you might think that, given these results, confirmed in studies around the world, and
given the sciece of fat metabolisth Adiposity 100 which had by then been worked out in

detail, the medical community and the public health authorities might have had an epiphany.
Perhaps they might have launched a campaign to convince individuals who gain weight easily
that they should avoid, at the very least, the most fattening of carbohyidhateods the
refined, easily digestible carbohydrates and

By the 1960s, obesity had come to be perceived as an eating disordesp the actual
science of fat regulation, as | said previous

Adiposity 101 was discussed in the physiology, endocrinology, and biochemistry journals, but
rarely crossed over into the medical journals or the literature on obesity itself. When it did, as
in a lengthy article inThe Journal of the American Medical Assion in 1963, it was
ignored. Few doctors were willing to accept a cure for obesity predicated on the notion that fat
people can eat large portions of any food, let alone as much as they want. This simply ran
contrary to what had now come to be acceptethe obvious reason why fat people get fat to
begin with, that they eat too much.

But there was another problem as well. Health officials had come to believe that dietary fat
causes heart disease, and that carbohydrates are what these authoritiesmeuddcall

Ahemedl thy. o This is why the famous Food Gui
Agriculture would | ater put fats and oil s at






