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Chapter 1 History of Obesity
George A. Bray

Obesity has been evident in the human record for
over 20000 years and affected numerous aspects
of human life and society (Bray, 2007a; Bray,
2007b). This introductory chapter describes the
early history of human obesity, and then reviews
how understanding has developed in the basic bi-
ology of obesity, its definitions and measurement,
the complications of the disease, and finally its
management. Some of the major scientific and
medical milestones in the history of obesity are
shown in Table 1.1.

Early human history

Prehistory

Human obesity is clearly depicted in Stone
Age artefacts, notably numerous figurines that
have been found within a 2000-kilometre band
crossing Europe from South-Western France to
Southern Russia. Palaeolithic (Old Stone Age)
statuettes, produced some 23000-25000 years
ago, were made of ivory, limestone or terra-
cotta. Most famous is the ‘Venus of Willendorf’,
an 11-centimetre figurine found in Austria
(Figure 1.1). Typical of many such figurines,
the Venus shows marked abdominal obesity and
pendulous breasts. Anne Scott Beller (1977) has
suggested that ‘obesity was already a fact of
life” for Palaeolithic humans, although one can
only speculate about the purpose or significance
of these artefacts.

The New Stone Age (Neolithic) period,
spanning the interval between 8000 and
5500 B.C., saw the introduction of agriculture
and the establishment of human settlements.
This era also yielded numerous statuettes
depicting obesity, notably the‘Mother Goddess’
artefacts found especially in Anatolia (modern
Turkey). Similar figures from this period have
been found in many other sites in Europe and
other continents. Anthropological studies

indicate that hunter-gatherers are typically
lean and that overt overweight is unusual
(Prentice, Rayco-Solon and Moore, 2005) -
although the enhanced ability to store energy
as fat would have clear survival advantages.
This fact makes these representations of
severe obesity all the more striking.

The ancient period

Obesity and its sequelae have long figured
in the medical traditions of many diverse
cultures. Ancient Egyptian stone reliefs show
occasional obese people, such as a cook in
Ankh-ma-Hor’s tomb (Sixth Dynasty; 2340-
21808B.C.), and a fat man enjoying food pre-
sented to him by his lean servant, in Mereruka's
tomb (Figure 1.2). Studies of the reconstructed
skin folds of royal mummies suggest that some
were fat, including Queen Inhapy, Hatshepsut
and King Rameses III (Reeves, 1992). Overall, it
appears that stout people were not uncommon
in ancient Egypt, at least among the higher
classes; interestingly, Darby et al. (1977) were
led to conclude that obesity ‘was regarded as
objectionable’.

Elsewhere in the world, corpulent human
figures are depicted in artefacts from the
ancient Mesopotamian civilization in the basin
of the Rivers Tigris and Euphrates, and from the
Meso-American cultures of the Incas, Mayans
and Aztecs.

Ancient Greece and Rome

The health hazards associated with obesity
were well known to the Ancient Greek phy-
sician Hippocrates, who stated that ‘sudden
death is more common in those who are natu-
rally fat than in the lean” (Littré, 1839). Greek
physicians also noted that obesity was a cause
of infrequent menses and infertility in women.
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Table 1.1 Some landmarks in the history of obesity since the seventeenth century

Seventeenth Century
1614 Santorio

1628 Harvey

1679 Bonet

Eighteenth Century
1727 Short

1760 Flemyng
1780 Cullen

1780s Lavoisier

Nineteenth Century
1810 Wadd

1826 Brillat-Savarin
1835 Quételet

1848 Helmholtz
1849 Hassall

1863 W. Banting
1866 Russell

1879 Hoggan

1896 Atwater

Twentieth Century
1900 Babinski
1901 Frohlich }
1912  Cushing

1916 Cannon &
Carlson

1921 F. Banting, Best,
Macleod & Collip

1927 \Various
1936 Himsworth
1937 Abramson

1944 Behnke
1947 Vague
1949 Fawcett
1954  Stellar

1955 Lifson

1959 Berson & Yalow
1962 Neel

1963 Randle

1967 Stewart

1968 Various

1968 Mason

1973  Gibb

1979 DeFronzo

1982 Nedergaard et al.

1986 Various

1988 Reaven

Uses beam balance to measure metabolism
Discovers circulation of the blood
First dissections of obese cadavers

First English language monograph on obesity
Monograph on the treatment of obesity
Disease classification that includes obesity

First measurements of heat production by living animals; formulated the
‘oxygen theory’ (which replaced ‘phlogiston’ of the Ancients)

Treatise on Corpulence

Diet-based method for weight loss

Obesity quantified as weight/(height squared)

Published Law of the Conservation of Energy (First Law of Thermodynamics)
Described structure and growth of fat cells

Letter on Corpulence Addressed to the Public (first widely popular diet book)
Sleep apnoea described as a complication of obesity

Described growth of fat cells

First human calorimeter constructed

Described syndrome of hypothalamic obesity

Described obesity caused by basophil pituitary tumour
Proposed gastric mechanism for hunger

Insulin isolated from pancreas and used to treat human diabetes

Dinitrophenol used to treat obesity (poor outcome)

Insulin-insensitive diabetic patients identified

Amphetamine used to treat obesity

Underwater weighing used to estimate body density and composition
‘Android’ (central) obesity predisposes to diabetes and cardiovascular risk
Described brown adipose tissue (BAT)

Formulated ‘dual centre” hypothesis to explain control of feeding
Doubly-labelled water used to measure energy expenditure

Discovered radioimmunoassay technique to measure insulin concentrations
‘Thrifty gene’ hypothesis

Glucose-fatty acid (Randle) cycle described

First use of behavioural therapy to treat obesity

Association for the Study of Obesity founded in UK

Performed first gastric bypass operations to treat obesity

Cholecystokinin (CCK) found to induce satiety in rats

Insulin-glucose clamp developed to measure insulin sensitivity
Thermogenin (later renamed UCP1) identified as source of heat production in BAT
International Association for the Study of Obesity founded

Described ‘Syndrome X’ (the insulin resistance or metabolic syndrome)



1989  Strosberg et al. Identified B,-adrenoceptor
1994  Friedman et al. Discovered leptin
1997 OQ'Rahilly et al.
obesity
1998 WHO

Twenty-first Century
2007 Sjostrom et al.

Early human history

Described leptin and melanocortin 4 receptor mutations as causes of human

International classification of obesity and identifies Global Epidemic of Obesity

Demonstrated that bariatric surgery prolongs life

Figure 1.1 Venus of Willendorf, a Palaeolithic figurine
carved out of fine-grained limestone, was found near
Willendorf in the Wachau region of Lower Austria in
1908. It can be seen in the Natural History Museum,
Vienna. Image reproduced courtesy of the Natural
History Museum, Vienna.

Some 500 years after Hippocrates, the leading
Roman physician Galen distinguished ‘moderate’
and ‘immoderate’ forms of obesity, the latter
perhaps anticipating the ‘morbid” category of
current classifications.

Obesity was also familiar to Abu Ali Ibn
Sina (Avicenna in the westernized version of
his name), one of the most prominent figures
of the Arabic medical tradition. Avicenna was
a prolific and influential author who published
over 40 medical works and 145 treatises on
philosophy, logic and theology. In his medical
encyclopaedia, written in the early twelfth
century, Avicenna described the sweet taste
of diabetic urine, and also referred to obesity
and its dangers to health.

Eastern medical traditions

The Hindu physicians, Sushrut (Susrata) and
Charak (500-400B.C.) are credited with very
early recognition of the sugary taste of diabetic
urine, and also observed that the disease often
affected indolent, overweight people who ate
excessively, especially sweet and fatty foods.
The seventeenth century Tibetan medical trea-
tise entitled The Blue Beryl recognized obesity
as a condition that required treatment through

Figure 1.2 Stone relief from the tomb of the nobleman Mereruka at Saqqara, Egypt (c. 2350B.C.), showing Mereruka
in a boat, being fed by one of his servants. Image reproduced courtesy of Robert Partridge, The Ancient Egypt
Picture Library.
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Figure 1.3 Illustration from William Wadd’s monograph,
Comments on Corpulency (1829). Image reproduced
courtesy of the Wellcome Trust’s History of Medicine
Archive.
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weight loss. The author, Sangye Gyamtso, noted
scholar and Regent of Tibet, also wrote that
‘overeating ... causes illness and shortens lifes-
pan’. He made two suggestions for treating obe-
sity, namely the vigorous massage of the body
with pea flour, and eating the gullet, hair and
flesh of a wolf (which was also recommended to
treat goitre and oedematous states).

History of the biology of obesity

Adipose tissue: structure and function

Vesalius laid the foundations of modern anat-
omy with his famous treatise, De humani corpo-
ris fabrica (1543), which was based on his own
dissections. The first dissections of specifically
obese individuals are attributed to Bonetus
(1679), followed in the eighteenth century by
descriptions from Morgagni and from Haller, and
in the early nineteenth century by the notable
monograph, Comments on Corpulency, Lineaments
of Leanness, of Wadd (1829). Wadd presented
12 cases, two of whom had been examined
post mortem and were found to have extensive
accumulations of fat (Figure 1.3).

Wese , Newrnan¥s Co Teth

Figure 1.4 Microscopic studies of adipose tissue and its development. Illustration from Hoggan and Hoggan
(1879), reproduced courtesy of the Royal Microscopical Society, London.



The adipocyte was recognized as a specific
cell-type when the first substantive text books
of microscopic anatomy were published in the
1850s, and the growth and development of fat
cells were described by Hassall (1849) and by
Hoggan and Hoggan (1879) (Figure 1.4). In his
early observations on the development of the
‘fat vesicle’ (adipocyte), Hassall suggested
that certain types of obesity might result from
an increased number of fat cells - the precursor
of the concept of ‘hyperplastic’ obesity that
twentieth-century workers such as Bjurulf, Hirsch
and Bjorntorp would later elaborate.

Much work was conducted on digestion dur-
ing the seventeenth and eighteenth centuries,
leading in the early twentieth century to the
seminal and long-lasting theory that hunger
resulted from gastric contractions; this was
based on direct measurement of gastric motility,
and its association with hunger by Washburn and
Cannon, and independently by Carlson.

Descriptions and measurements
of obesity

The first monographs devoted to obesity
appeared during the eighteenth century, notably
two works published in English by Short (1727)
and Flemyng (1760). Short’s work (Figure 1.5)
opens with the statement: ‘I believe no age did
ever afford more instances of corpulency than
our own’. He believed that the treatment of obe-
sity required restoration of the body’s natural
balance and removal of secondary causes, ide-
ally by living where the air was not too moist
or soggy and avoiding flat, wet countries, cities
and woodlands. Short considered that exercise
was important and that the diet should be ‘mod-
erate, spare and of the more detergent kind'.

Flemyng listed four causes of corpulency,
beginning with ‘the taking in of too large a quan-
tity of food, especially of the rich and oily kind" -
although he went on to note that not all obese
people were big eaters. His second cause of obe-
sity was ‘too lax a texture of the cellular or fatty
membrane ... whereby its cells or vesicles are
liable to be too easily distended’, and the third
an abnormal state of the blood that facilitated
the storage of fat in the vesicles. The fourth
cause was ‘defective evacuation’; Flemyng be-
lieved that sweat, urine and faeces all contained
‘0il’, and therefore that obesity could be treated
by eliminating this oil through the administra-
tion of laxatives, diaphoretics or diuretics.

Descriptions and measurements of obesity

Figure 1.5 Frontispiece from Thomas Short’s mono-
graph, A Discourse Concerning the Causes and Effects of
Corpulency (1727). Image reproduced courtesy of the
Wellcome Trust History of Medicine Archive.

As already mentioned, observations made in
antiquity by Roman and Indian physicians hinted
at attempts to distinguish different types of
obesity and diabetes. Many classifications of
diseases have been proposed, with an early
approach by the seventeenth century English
physician, Thomas Sydenham (1624-1689).
Perhaps the two best-known systematic clas-
sifications of diseases were those of William
Cullen (1710-1790), a physician who became
professor of chemistry in Edinburgh, and the
French doctor Sauvages (1706-1767). Both
referred to ‘polysarcia’, from the Greek for ‘much
flesh’. In Cullen’s work, polysarcia falls in the
‘Order II" (‘Intumescentiae’, or swellings) of
‘Class III" (Cachexiae), with the generic name
of Corporis pinguedinosa intumescentia molesta
(‘harmful swelling of the body’s fat’). During
the nineteenth century, ‘obesity’ (from the
Latin obesitas meaning fatness) gradually came
to replace polysarcia and other terms such as
‘corpulence” and ‘embonpoint’.

There have been numerous attempts to quan-
tify excess weight in ways that are appropriate
to clinical practice, research and epidemiology;
of particular interest has been the relationship
between the severity of obesity and the
various diseases to which it predisposes (see
Chapters 3 and 9). The Belgian statistician
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Figure 1.6 Adolphe Quételet (1796-1874), Belgian
statistician. Image reproduced courtesy of the Belgian
Postal Service.

Adolphe Quételet (1796-1874) was one of the
early leaders in developing and validating
mathematical measures of obesity (Figure 1.6).
Quételet was responsible for the concept of the
‘average man’ and suggested that the ratio of
the subject’s weight divided by the square of
the height could be used as a measure of fat-
ness that corrected for differences in height.
This unit, the Body Mass Index (BMI), is still
known as the ‘Quételet Index’ (QI) in some
European countries; BMI has been shown to
correlate with body fat content, and to predict
risk for several of the comorbidities of obesity.

The twentieth century witnessed the appli-
cation of a wide range of techniques to mea-
sure fatness with increasing sophistication,
and to define the content and distribution of
fat throughout the body, as well as its impact
on metabolism. Body density (and thus body
fat content) was first calculated by applying
Archimedes’ Principle to the reduction in body
weight when the subject was reweighed under
water; the technique has been successfully
adapted to the displacement of air rather than
water, in the plethysmograpic devices in use
today (see Chapter 3).

The widespread clinical use of ultrasound,
computerized tomographic (CT) scanning, dual-
energy X-ray absorptiometry (DEXA) and magnetic

resonance (MR) imaging has shown that all these
techniquesareusefulin measuringaspectsofbody
composition, and the distribution and volume of
specific fat depots. In addition, the metabolic
impact of obesity, notably the insulin resistance
that it induces (see below), has been clarified
using a variety of techniques, including the
insulin clamp invented by Ralph DeFronzo during
the 1970s, the minimal model intravenous glu-
cose tolerance test devised by Richard Bergman,
and the homeostatic modelling (HOMA) devel-
oped by David Matthews during the 1980s (see
Chapter 3).

Metabolism and energy balance

The importance of oxygen in metabolism and
indeed life itself was first revealed by the work of
Robert Boyle (1627-1691), who established the
concept of the chemical elements (Figure 1.7).
Crucially, Boyle demonstrated that when a lighted
candle went out in a closed chamber, a mouse
confined to the same chamber rapidly died.

This theme was developed a century later by
the French chemist, Antoine Lavoisier (1743-
1794), whose research culminated in the Oxygen

Figure 1.7 Robert Boyle (1627-1691), English chemist.
Image reproduced courtesy of the Wellcome Trust
History of Medicine Archive.
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Figure 1.12 The ‘insulin-glucose challenge’ test devised
by Harold Himsworth (1936). This contrasts the typical
responses in an ‘insulin-insensitive’ subject (Patient I)
and an ‘insulin-sensitive’ subject (Patient II). Repro-
duced by kind permission of the editor of the Lancet.

had described the association of hypertension,
diabetes and gout during the 1920s (Kylin, 1923).
Other notable contributions include the dem-
onstration in 1963 by Philip Randle, Nick Hales
and colleagues in Oxford that high free fatty
acid levels could interfere with glucose utiliza-
tion (thus effectively counteracting the action
of insulin) through the Randle or glucose-fatty
acid cycle (Randle et al., 1963).

Other comorbidities of obesity have been rec-
ognized since antiquity. Associated respiratory
problems - possibly reminiscent of the obesity
hypoventilation syndrome - were described as
long ago as the Greco-Roman era (Kryger, 1983).
The first clear medical report of sleep apnoea
was apparently that of Russell in 1866. The lat-
ter was published some 30 years after Charles
Dickens’ novel Pickwick Papers, which features a
fat boy, Joe, who frequently falls asleep - hence
the alternative name of ‘Pickwickian” syndrome
that William Osler applied to the obesity hy-
poventilation syndrome. Fatty liver, long recog-
nized as a consequence of overfeeding in geese
(foie gras) and a feature of human obesity, was

only identified in 1980 by Ludwig as a signifi-
cant comorbidity that can lead to progressive
liver damage.

Causes of obesity

The importance of overeating and inactivity was
recognized by the Ancients and has continued
to be assumed to the present day. In addition,
many diseases that cause obesity have been iden-
tified, and during the last two decades atten-
tion has shifted to the nature of the inherited
predisposition to obesity and the specific
genetic defects that underlie this susceptibil-
ity. Striking genetic obesity syndromes in other
species (especially rodents) have yielded valu-
able information about the normal regulation of
energy homeostasis, and some of these ‘lessons
of nature’ have helped to clarify the aetiology
of certain subsets of human obesity.

The role of the brain in controlling body
weight, initially highlighted by clinical cases,
has been extensively explored. Obesity has
long been recognized in association with hypo-
thalamic damage (mostly caused by tumours),
notably in the ‘adiposogenital syndrome’
(obesity with sexual infantilism) described by
Joseph Babinski (1857-1932) in Paris, and by
A. Frohlich (1871-1953) in Vienna (Figure 1.13)
(Frohlich, 1901). The co-occurrence of truncal
obesity with hypertension and other character-
istic features in subjects with a basophil (ACTH-
secreting) tumour of the pituitary was described
in 1912 by the American neurosurgeon Harvey
Cushing (1869-1939), and the syndrome of
glucocorticoid excess now bears his name.

These and other clinical observations stim-
ulated interest in the central nervous system
(CNS) and especially the hypothalamus, which in
turn heralded the development of experimental
techniques to produce localized brain damage
in animals in order to identify the regions that
controlled eating and body weight. These meth-
ods were made possible by the precise targeting
of specific brain regions using the ‘stereotac-
tic’ frame apparatus originally designed by the
English neurosurgeon V.A.H. Horsley (1857-1916).
Damage was induced by microinjection of toxins
such as chromic oxide, or by localized heating or
electrolysis produced by special probes. Classical
findings included the dramatic hyperphagia and
obesity induced by bilateral lesions of the ven-
tromedial hypothalamus, in striking contrast to















of obesity. An early initiative, following the ex-
ample of the long-established specialist societies
in diabetes, endocrinology and other disciplines,
was the formation of various national associa-
tions to promote research into obesity. The first,
the Association for the Study of Obesity (ASO)
in the UK, held its inaugural meeting in London in
1968. This was followed in 1973 by an American
conference organized by the National Institutes
of Health, in recognition of the important health
problems posed by obesity, and in 1974 by
the first International Congress on Obesity (IC0)
in London. The North American Association
for the Study of Obesity (NAASO) first met at
Poughkeepsie, New York, in 1982, and the
International Association for the Study of
Obesity (IASO) was formed in 1986 under the
leadership of Barbara Hansen.

Following the first ICO, it was clear that
a specialist journal devoted to obesity was
required, and the International Journal of Obesity
began publication in 1976 under the joint
editorship of Alan Howard and George Bray. Other
journals have followed: Obesity Surgery in 1991,
and Obesity Research (now renamed Obesity),
published by NAASOQ, in 1993.
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