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History of Obesity, or How What Was
ood Became Ugly and Then Bad

arabed Eknoyan
Chronic food shortage and malnutrition have been the scourge of humankind from the dawn of history.

The current worldwide epidemic of obesity, now recognized as a public health crisis, is barely a few

decades old. Only after the technological advances of the eighteenth century did a gradual increase in food

supply became available. The initial effect of these advances in improved public health and amount,

quality, and variety of food was increased longevity and body size. These early favorable outcomes of

technological advances notwithstanding, their incremental effect since the Second World War has been

an overabundance of easily accessible food, coupled with reduced physical activity, that accounts for the

recent increased prevalence of obesity. Obesity as a chronic disease with well-defined pathologic

consequences is less than a century old. The scarcity of food throughout most of history had led to

connotations that being fat was good, and that corpulence and increased “flesh” were desirable as

reflected in the arts, literature, and medical opinion of the times. Only in the latter half of the nineteenth

century did being fat begin to be stigmatized for aesthetic reasons, and in the twentieth century, its

association with increased mortality was recognized. Whereas early reports listed obesity as a risk factor

for mortality from “chronic nephritis,” the subsequent recognition of the more common association of

obesity with diabetes, hypertension, and heart disease altered the listings and questioned its being a risk

factor for kidney disease. An enlarging body of evidence, accrued over the past decade, now indicates a

direct association of obesity with chronic kidney disease and its outcomes.

© 2006 by the National Kidney Foundation, Inc.
Index Words: Obesity; chronic kidney disease; food history; Pima Indians; famine; malnutrition
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besity is a worldwide public-health prob-
lem, with increasing incidence and prev-

lence, high costs, and poor outcomes. As a
isease, with defined pathologic and patho-
hysiolgic complications, it is just about a
entury old.1-3 In fact, the term “obesity” does
ot appear in the English language until the
eventeenth century, and then only as a de-
criptive literary term for excessive fatness or
orpulence.4 The impact of obesity on quality
f life began to be appreciated and recorded in
he eighteenth century, but only in the middle
f the nineteenth century it was recognized as
cause of ill health, and then only in the first
ecades of the twentieth century were its mor-
id complications and increased mortality
ocumented.1-3,5 What has made this gradual
edicalization of obesity alarming is the ex-

onential increase in its incidence over the
ast 60 years, which led the World Health
rganization to declare it a global epidemic

nd worldwide public-health crisis.6,7

Much like other killer diseases (cardiac, vas-
ular, and respiratory) that have emerged as the
courge of humankind over the same period of
ime, obesity is a chronic disease. As a chronic
isease, the indolent onset of its complications

diabetes, hypertension, and atherosclerosis) ac-

ount for its morbidity and mortality.5 Unlike

Advances in Chronic Kidney Disease, Vol 1
he other chronic diseases, however, it is not a
ilent killer, but one whose external manifesta-
ions are evident to afflicted individuals from its
utset as weight gain and increased girth. As a
ublic-health problem, therefore, this externally
anifest disease is one that is easy to detect,
hich allows for potentially considerable time

o prevent its complications. Prevention is not
n easy task at best, and complications remain
a bomb awaiting to be defused.”8

istorical Roots

he accrued evidence for a multifactorial etiol-
gy of obesity notwithstanding, the available

nformation from thermodynamics of food me-
abolism has clearly established what had long
een intuitively assumed—that in the final anal-
sis, the cause of excess subcutaneous and vis-
eral fat deposition in an individual is the cu-
ulative effect of an imbalance between the
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422 Garabed Eknoyan
nergy of ingested food and that expanded in
he course of daily activities.1-3 Essentially, the
eposition of fat is an adaptive physiologic pro-
ess of energy storage that became maladaptive
hen technological advances altered the bal-

nce between the availability of food and the
ody’s expenditure of energy, especially that
xpended on obtaining food.1-3,9 As such, the
tory of obesity is indelibly related to that of
he history of food. It is a classic example of the
iseases that have been argued to be side effects
f the evolutionary process.10

In the evolutionary history of humankind,
odily fat seems to have served nature’s pur-
ose by outfitting the species with a built-in
echanism for storing its own food reserves.
uring prehistoric times, when the burden of
isease was that of pestilence and famine,
atural selection rewarded the “thrifty” geno-

ypes of those who could store the greatest
mount of fat from the least amount of the
hen erratically available foods and to release
t as frugally as possible over the long run.
his ability to store surplus fat from the least
ossible amount of food intake may have
ade the difference between life and death,

ot only for the individual but also—more
mportantly—for the species. Those who
ould store fat easily had an evolutionary
dvantage in the harsh environment of early
unters and gatherers.1-3,9 The esthetic value
nd cultural significance attached to obesity is
eflected in the mysterious nude female figu-
ines of Stone Age Europe, dating back to
ore than 20,000 years ago, considered to be
atriarchal icons of fertility or the mother

oddess. The best known of these earliest
epresentations of the human form is the one
iscovered in Willendorf, Australia in 1908

Fig 1). Commonly known as the Venus of
illendorf, its squat body, bulbous contours,

endulous breasts, and prominent belly are as
sthetically a factual rendering of gross obe-
ity as can be.4,11

The discovery of agriculture and domesti-
ation of animals some 10,000 years ago grad-
ally reduced the precarious food supply im-
osed theretofore by hunting and gathering.
rom its humbler beginnings as a species
truggling to survive in an environment that
ffered few options between feast and famine,

umankind could now grow its food. How- a
ver, whereas the new society of farmers and
erders improved control over food produc-

ion, eventually paving the way to city-states
nd empires, food supply remained scarce,
rratic, and subject to the vagaries of nature.9

erhaps the best record of those times, the
ible, is filled with food imagery because it
as written for an audience that was hungry
ost of the time, and for whom the abun-

ance of food in the Garden of Eden, the idea
f Heaven as a place where food was plenti-
ul, and the promise of a land of milk and
oney had a lurid potency, as did those of the
ividly described periods of food shortages
nd famine.12 This hypothesis also explains
hy every biblical event of any importance
as an excuse for eating and why food was a

acrificial offering to God and the deities of
gypt and Mesopotamia.

Whereas famine, being more spectacular,
as received the greater attention, in the long

erm, chronic food shortage has been more
eadly to humankind. As documented and
loquently exposed by the 1993 Nobel laure-

igure 1. The Venus of Willendorf. Limestone
gure from the Late Paleolithic Period, c. 25,000
C (Naturhistorisches Museum, Vienna, Austria.
eproduced with permission.) Photo credit: Erich
essing, Art Resource, NY.
te in economics, Robert William Fogel,
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423A History of Obesity
hroughout most of human history, chronic
alnutrition has been the norm.9 Only after

he technological advances of the eighteenth
entury, which led to what Fogel calls the
econd agricultural revolution, did a gradual
ncrease in food supply become available.
hat malnutrition persisted well into the first
ecades of the twentieth century is perhaps
est exemplified in Herbert Hoover’s 1928
ampaign slogan of “a chicken in every pot.”
n any case, the gradual increase in the avail-
ble amount, quality, and variety of food, just
bout the time that public health measures
ere being adopted, enabled humans to in-

rease their average longevity and body size.
arger and healthier humans then accelerated
conomic growth, which resulted in reduced
orkload and increased leisure time. Hence,

he proposition of Fogel that the consequent
educed physical activity coupled with an
bundance of easily accessible food accounts
or the increased number of overweight and
bese people since the Second World War.9

nce dependent on plants and game that
rossed the path of hunters and gatherers at
andom, hungry humans today have easy ac-
ess to an endless choice of foods and delica-
ies from all over the world—with minimal
nergy expended to obtain them—by merely
alking to a refrigerator or driving to a su-
ermarket.

This thumbnail sketch of what took hu-
ankind 7,000 generations to attain is encap-

ulated and scientifically documented in that
f the last 3 generations of Pima Indians.13

rom the athletic fighters of past generations
ho scrambled for food in the arid desert of
rizona, they now have access to a surfeit of

unk food, while exerting a minimum of phys-
cal activity in the sedentary life of their Gila
iver reservation. Their thrifty genes, once an
dvantage, have become a liability that ac-
ounts for the greatest incidence of obesity
nd diabetes of any ethnic group.4

Obviously, the pathogenesis of obesity is
ore complex than a simple paradigm of avail-

ble food and the effort spent to obtain it. Fac-
ors beyond diet and exercise influence obesity
nd make the consequences of bad diet and
imited exercise much worse than they would
e otherwise. Whatever these confounding ge-

etic or pathophysiologic factors may be, in the a
nal analysis, the imbalance between energy
ntake and output, otherwise stated as the easy
vailability of high-caloric foods and reduced
hysical activity, apparently accounts for the
urrent epidemic of obesity.

ultural Connotations

he scarcity of food throughout most of hu-
an history and consequent connotations that

eing fat was good and that corpulence and
ncreased “flesh” were desirable are reflected
n the arts, literature, and politics of the times.
he gross obesity of the mother goddess of the

ce Age (Fig 1) did not last beyond the Pleis-
ocene Age, as is evident from the Hippocratic
orpus, which attributes fatigability to excess
eight, the record of the Spartans who ostra-

ized fat men, and stories that Socrates danced
very morning to keep his figure in reasonable
ounds. Nevertheless, the ideal of female flesh-

ness and chubbiness persisted well into the first
ecades of the twentieth century. Any inspec-

ion of the religious paintings that dominate the
rts of the Middle Ages reveals a sharp contrast
etween the fleshy, well-curved feminine fig-
res and that of the long legged, slender, and
racile image of Jesus. The latter may be a re-
ection on the emergence of medieval mystics
ho established a close relation between eating

ie, fasting) and spirituality as exemplified in the
tories of the early Desert Fathers of the
hurch.14 The corpulent feminine features are
ll the more evident in Renaissance art, espe-
ially in the statuesque women of Michelangelo
1475-1564), so evident in his frescoes of the
istine Chapel and the contrast between his
endering of the bodies of Mary and Jesus of the
ieta in the Vatican. The full and rounded
omen of Rubens (1577-1643), which gave rise

o the adjective Rubenesque for plumpness,
tand in sharp contrast to the changes in artistic
magery that were to come in the latter part of
he nineteenth century, as illustrated in the slim
upids of Bougerau (1825-1905). Still, corpu-
ence continued to be favored and associated

ith affluence, power, and influence as reflected
n the portly figures of the industrial barons and
he feminine figures of Auguste Renoir (1841-
919) from the early decades of the past century.

A similar attitude is reflected in the liter-

ture of the period, where the personality of
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424 Garabed Eknoyan
he corpulent is depicted as jolly, lovable,
nd good natured, such as Cervantes’ San-
ho Panza and Shakespeare’s Falstaff, who
tand in sharp contrast to the introvert, mi-
erly, and agonizing personality of such slim
haracters as Cervantes’ Don Quixote and
hakespeare’s Hamlet. Attitudes towards obe-
ity started to be altered in the eighteenth
entury and really began to change in the
ineteenth century, principally for esthetic
easons. However, only in the latter part of the
wentieth century did being fat become stig-

atized. As a result, the literary and folkloric
tereotypes changed from that of an amiable
hubby individual, as reflected in the charac-
erization of Joe by Charles Dickens (1812-
870) as “a wonderfully fat boy,” to that of
arty, the hero of the 1953 play by the same

ame by Paddy Chayefsky (1923-1981), who
ttributes his rejection by girls to being “an
gly fat man.” Thus, before becoming bad, fat
ecame ugly. The consequent passion for
limming continued to mount steadily and
eached a frenzy by the middle of the twenti-
th century, when the supermodel Twiggy,
ith her sticklike figure, burst into the fashion

cene and became a teenage icon. Still, at the
nd of every calendar year, we are reminded
f the old notion of the jolly fat figure in the
erson of Santa Claus, in contrast to that of the
iserly slim one of Scrooge.
The favorable cultural connotations of fat-

ess are reflected also in the figures of past
merican presidents, at a time when being fat
as considered a symbol of health, prosper-

ty, and strength. The stout, corpulent figures
f past presidents (Hoover, Taylor, Grant,
aft, and Cleveland) stand in sharp contrast to

hose of the second half of the twentieth cen-
ury (Kennedy, Nixon, Reagan, and Bush ). In
act, whether any of those past presidents

ould be able to win an election in today’s
nvironment of image makers and television
ublicity is doubtful. The changes in public

aste in weight and the medical conse-
uences of its excess are perhaps illustrated
est in Bill Clinton, whose image went from
hat of chubby doughnut-eating candidate
o that of a courtly president, but not until
e suffered the medical consequences of past

ietary indulgences did he really slimmed u
own and become an evangelist for the dietary
ontrol of obesity.

edical Consequences

he health consequences of obesity began to
e noted in the medical literature of the eigh-
eenth century.15 William Cullen (1710-1790)
ists those of fatigue, gout, and breathing dif-
culties. Actually, the respiratory difficulties
f obesity were not fully documented until
956 and dubbed the Pickwickian syndrome,
fter the description of Fat Boy in The Posthu-
ous Papers of the Pickwick Club, published
etween 1837 and 1839 by Charles Dickens.16

medical problem that haunted William H.
aft (1857-1930), one of the stoutest of U.S.
residents of the twentieth century. At 5= 11.5�

n height, Taft weighed 243 pounds when he
raduated from college, 320 pounds when he
ecame secretary of war, and up to 340 pounds
hen he was in the White House. With a body
ass index of more than 45, Taft had severe

leep apnea, was chronically fatigued through-
ut his presidency, and was known for his
rowsiness and somnolence during public func-

ions. He was also hypertensive and developed
ll the manifestations of cerebral and cardiac
ascular disease.17

Whereas the medical consequences of obe-
ity were noted and recorded in the medical
iterature in the nineteenth century, being
rossly fat was considered to be morally rep-
ehensible and medically undesirable.15 In his
905 textbook, The Principles and Practice of
edicine, William Osler (1849-1929) attributes

besity to “overeating, a vice which is more
revalent than and only a little behind over-
rinking in its disastrous effects,” but men-

ions none of the alluded to “disastrous ef-
ects” in the one and a half pages devoted to
he subject.18 Indeed, throughout most of the
ineteenth century and well into the early

wentieth century, medical opinion held that
arrying an extra 20 to 50 pounds of excess
flesh” was healthy. A decent amount of
flesh” was considered prudent. It provided a
eserve of “vitality” that would keep a person
rom being run down through an extended
llness. Being thin was not healthy and attrib-

ted to neurasthenia. Instead of advice on
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425A History of Obesity
educing caloric intake, the emphasis was on
ow to gain weight.

The first alarm against excess weight was
ounded by the insurance industry. Actuarial
tudies that linked excess weight to increased
ortality began to appear in the early years of

he twentieth century. By the 1920s, studies on
he experience of industrial policyholders of the

etropolitan Life Insurance Company were an-
lyzed for differential mortality by weight and
ssociated with specific diseases by Louis I.
ublin (1882-1969), a statistician and vice-pres-

dent of the company.19 By the 1930s, the med-
cal profession made a total about face on the
esirability of excess “flesh” and accepted ex-
ess fat as a health problem. The first physicians
o capitalize on this development were the psy-
hiatrists, who, during the heydays of Freudian
sychology in the 1940s, identified and de-
cribed bulimia and anorexia nervosa. As a re-
ult, the literary and folkloric stereotype of
he jolly, easygoing image of fat individuals
hanged into that of an affective, intensely
eactive, and emotionally grown-up child of
reudian psychology. This change reflected
ostly the use of new terminology and not a

ew invention. Overeating had been attrib-
ted to depression, hypochondria, and melan-
holy since the seventeenth century.15 Never-
heless, the subsequent decades saw the blame
or fatness evolve from being a consequence
f undisciplined behavior to subconscious
onflicts to a physiological disorder. By the
960s, the study of obesity began in earnest,
nd soon body fat was defined as an organ,
ith its own hormones, receptors, genetics,

nd cellular biology rather than the passive
tore of energy it had been considered there-
ofore.20 As the study of fat became an accept-
ble scientific pursuit, it began to unlock obe-
ity’s secrets, each of which, in turn, became
he impetus for the growing 30 to 50 billion
ollar slimming industry that exists today.

utrition Becomes a Science

hree principal advances refined the under-
tanding and management of obesity: thermo-
ynamics of food utilization by the body, nu-

ritional components and their metabolism,

nd the refined definition of obesity. h
Only at the end of the eighteenth century,
fter the introduction of chemical methods of
nalysis, did the story of body thermodynamics
egan to unfold.21 The beginnings of nutritional
hermodynamics are based on the pioneering
tudies of Lavoisier (1743-1794) and his wife on
espiration, of Francois Magendie (1783-1855)
n the source of nitrogen necessary for tissue
ynthesis, and of James Joule (1818-1889), after
hom the SI unit of work is named, on the

elation of muscular mechanical work to heat
eneration. On the basis of these initial discov-
ries, subsequent nutritional balance studies of
ncreasing sophistication with respirometers

ere undertaken by Carl Voit (1831-1908) and
ax von Pettenkofer (1818-1901) in Germany

nd William Atwater (1844-1907) in the United
tates. As the connection between body-heat
eneration and muscular work and the conver-
ion of food into energy began to be revealed,
utrition evolved into a quantifiable science that
xpressed food values in calories, and caloric
ontrol, rather than spoons and cups as mea-
ures of food, became the basis of weight con-
rol.

Parallel milestones in the physiology of
igestion and hunger, beginning with the
tudies of William Beaumont (1785-1853) on
astric physiology and of Walter Cannon
1871-1945) on the sensation of hunger, paved
he way to studies of gastrointestinal absorp-
ion, feeling of satiety, and nutritional-defi-
iency disorders such as scurvy, goiter, beri-
eri, rickets, and pellagra and of the effects
f vitamin and trace-mineral deficiencies.
ubsequent identification of the relative de-
ciencies of nutrients provided a basis for

he medical therapy of obesity with drugs.
he changes in treatment of obesity that

ollowed are perhaps best reflected in the
hanging name of the society that devotes
tself to the management of obesity. Estab-
ished in 1950 as the National Obesity Soci-
ty, it was renamed the National Glandular
ociety, later the American College of Endo-
rinology and Nutrition, and then, in 1961,
he American Society of Bariatrics. Bariatrics
s a new word, still not in the Oxford En-
lish Dictionary, marking the shift in treat-
ent of obesity toward appetite control, ca-

oric restriction, and exercise. The society

as now split again into the American As-
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426 Garabed Eknoyan
ociation of Bariatrics Surgery, which re-
ects the entry of surgery into the treatment
f obesity, and the American Society of Bar-

atrics Physicians, which became a member
f the House of Delegates of the American
edical Association in 2000.22

Once platform scales became accessible in
he second half of the nineteenth century, ac-
rued information on body weight became
radually available for analysis. On the basis
f the data presented by Dublin on the differ-
ntial effect of weight on mortality, insurance
ompanies, which initially expressed weights
s averages gradually, started reporting ideal
eights for age and height. With recognition

hat weight varied by height, investigators
urned to the Quetelet index. The Quetelet
ndex, better known as body mass index
BMI), is now used for the classification of
verweight status (BMI � 25) and obesity
BMI � 30) and in programs of weight control.
t is named after Alphonse Quetelet (1795-
844), a Belgian astronomer turned statistician
Fig 2), who, in his attempts to define the
verage man (l’homme moyen), used data from
he heights and weights of the French and
cottish armies to show that most cases fell
ithin the range defined as a person’s weight

n kilograms divided by the square of the
erson’s height in meters.

Independent of these refinements, the story
f weight control is intimately linked to that of
ne of the complications of obesity—diabe-
es.23,24 Historically, diabetes had been associ-
ted with excess food, a high-carbohydrate diet,
nd corpulence. Once the cause of diabetes was
ecognized as the presence of saccharine matter,
rst in the urine and then in the blood, the quest

or the source of saccharine matter soon led to
astrointestinal absorption. Beginning with the
ork of John Rollo (d. 1809), dietary manage-
ent and weight loss became the mainstay of

reating diabetic patients until the discovery and
vailability of insulin in 1922.22 Indeed, so
losely tied were obesity, diet, and diabetes that
hen F. Banting (1891-1941) and C. Best (1892-

978) isolated insulin, they prescribed it with a
ow-carbohydrate, low-fat diet that required the
areful weighing of food. During the decade
hat followed, insulin syringes and food scales

ere the inseparable ware of people with dia-

etes. r
besity and Chronic Kidney Disease

n association between obesity and kidney
isease was noted in the earliest reports that
nalyzed the medical consequences of obesity.
Chronic nephritis” is listed as the fourth or
fth leading cause of the obese in the all-cause
ortality (ACM) tables generated by the Met-

opolitan Life Insurance Company and pub-
ished in the medical literature of the
920s.19,25 Over time, as the number of listed
iseases increased and disease classification
ecame more detailed, diabetes and hyperten-
ion appeared on the lists of ACM and re-
laced “chronic nephritis,” which gradually
oved down and disappeared when obesity

s a risk factor for kidney disease was ques-
ioned. The Web page of the NIDDK Weight-
ontrol Information Network (WIN) does not

ist the kidney on its table of diseases for
hich obesity and overweight are known as a

igure 2. Stamp issued by Belgium to honor the
any contributions of Adolphe Quetelet (1796-

874), astronomer and mathematician, who in
is studies of probability statistics developed the
Quetelet Index,” also known as the body mass
ndex (BMI).
isk factor or are associated with.26
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427A History of Obesity
Whereas the cautiousness of the NIDDK
ikely reflects the fact that kidney disease of
he overweight and obese may be secondary
o its more common association with diabetes,
ypertension, and heart disease, increasing
vidence accrued over the past decade show
n association of nondiabetic consequences of
besity on the kidney, including outcomes of
nd-stage renal disease, kidney transplanta-
ion, and other diseases of the kidney.27-29 A
pecific obesity-related glomerulopathy de-
cribed in 1975 is now being detected with
ncreasing frequency.30,31 Additionally, exper-
mental studies have identified functional ef-
ects of obesity on the kidney that may ac-
ount for the clinical consequences of obesity
n the kidney.32,33 This enlarging body of
vidence on the association between obesity
nd CKD is summarized in the state-of-the-art
eviews of the present issue of Advances in
hronic Kidney Disease.
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