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INTR®ODUCTION

The high rate of incidence of obesity is readily
apparent to even the laity. The degree of this condi-
tion may be disguised to some extent by cleverly worn
clothes but a proper appreciation of the extensiveness
can be effectively gained at the bathing beach. One
needs but to observe the advertisements and note the
endless devices calculated to gratify the patient and
incidentally, the company.

It is a peculiarity existing in the mind of the
laity, and perhaps to some extent among the medical
profession, that these individuals would become obese
despite any action on their part. These individuals
invariably insist that they are not heavy eaters.

Many become resigned to the belief that they are des-
tined to become fat.

The main reasocn 1 chose obesity as a topic for a
thesis was because of its high rate of inecidence and
its important relationship to the practice of medicine.
The hazards of being overweight are very real and
carry all possible serious complications. That these
hazards are not fancied but real is attested to by the
proven life insurance statistics. These statistics

definitely prove the shortened life expectanecy and



markedly increased disability from other diseases
incidental to this state.

The more earlier onset may merely bring on
embarrassment apd humility, with a possible resulting
inferiority complex state. later the degensrative
diseases are apt to be ushered in. More marked dis-
abilities resulting are those of the circulatory,
metabolic, and endocrine disorders. Diabetes, cecircula-
tory diseases, cardiorenal states, biliary, and arthrie-
tis, etc. are but a few of the more important. ecomplica-
tions which may ensue should failure of correction occur.

Dublin and Lotka have analyzed the influence of
weight on the duration of life of 192,304 men aged 2l
years or over, accepted for life insurance. The deaths
per hundred thousand, age being disregarded, are given

in the following table.
Table I.

Influence of Weight on Mortality; Deaths per

Hundred Thousand Men Accepted for Insurance.

Welght Deaths

Standard ...c.cceceecccciccccscsccssssscssseccess O44
Underwasight, total......cccivvvennnnnrenenees.. 848
Overweight, total....cceeeecerecceencossecasneseasely,lll
Underweight, 5=14%....ccoececeeceososonscasasaes BB3
Underweight, 15-34%..cccceerescecsssressscancees 913
Overweight, B-ldF...ceceercerrcescenscassannsessl,027
Overweight, 15-84%..ccceeeeeeeccccecccccceareaaseal, 1B
Overweight, 25% OF MOT€..cessccesscccessacosceosl, 478



Table &.

Influence of QOverweight on Mortality In Persons

Aged 45 to 50 Years.

Pounds Overweight Increase in Death Rate
Over Average
10 8
20 18
30 28
40 ==-z—r-= 45
80 56
60 67
70 - 81
80 mmm -~ 116

Thus it will be seen that the penalty for being
overweight is severe. Dublin and Lotka concluded that
"the penalty of overweight is one-fourth to three-fourths
excess in mortality."®™ These studies become still more
informative when they are related to age, since excess-
ive weight carries a muech greater risk in persons be-~
yond 45 years of age than of an earlier age. This
greater risk is strikingly shown in table 2.

The definition of obesity is somewhat difficult.
Insurance companies have offered standard averages for

a relation of weight to height. These standards, however,



cannot be applied accurately to individuals because

of their failure to take into consideration bone and
muscle structure which contribute significantly to
weight. With the foregeing factors taken into account,
and providing no edema exists, it may be assumed that
excess weight is attributable to an excessive deposit
of fat,

The cammonly accepted definition of obesity 1is
that condition in whieh the body contains an abnormally
large amount of adipose tissue. This excessive fat
may be evenly distributed or may be present to a much
greater extent in some regions than others. When the
accumulation is specifically locallzed to one or mere
discrete encapsulated masses, reference is made to
"lipomatosis" in contradistinction to "obesity”.

The standard tables for weight, based on age and
height, are merely averages; and, since -they ineclude
large numbers of obese, are excessive.

Ward (64) gives a rough rule for calculation of
normal weight, as 110 1lbs. in the male (female 10 lbs.
less) for 5 ft. height; with the addition of 5% 1lbs.
for each inch above 5 ft. He also details an over-
weight index arrived at by dividing the actual weight
by the ideal weight.

Coombs (16) illustrates this disagreement by citing



the following examples: According to Wood a woman of
20 who is 65 inches in height should have a weight of
125 1lbs. Lawrence calculates her ideal weight at 127
lbs. and the Metropelitan Life Insurance Company at
179 1lbs.

Evans (19) states that there sheuld be a gradusl
reduction in weight after the age of 35, averaging
about one-fourth pound per year, since after this age
there is a wasting of muscle mass and the maintenance
of weight is due to adiposity. He allows for bony
framework, depending upon the individual build.

Behnke, Feen and Welham (76} present a different
method of determining the presence of obesity. They
used the body weight divided by volume as an index.
They feel that the comparatively low specific gravity
of fat makes the measurement of specific gravity of
the body mass valid for the estimation of fat content.
Their method utilizes the essential measurement of
body volume based on Archimedes principle.

In the final analysis in practice, the Jjudgement
of optimum weights should be an individual matter and
Test on the clinical experience of the medical adviser.
To render a more accurate diagnosis, there should be a
thorough history and physical examination given. Atten~
tion should be given to the patient's age, height and



weight, the distribution of the fat deposits, the
posture and character of bony framework. This examina-
tion in addition to the average tables should serve as
a basis for determining ideal weight. We must remember
that slight overweight in youth is desirable, but a
slight underweight is desirable past the middle age group.
During thls latter period infeectious diseases are apt
to give way to degenerative diseases and become a pri-
nary cause of death.

Because of the widespread prevalence of obesity
and the attendance of numerous complications incidental
to this condition, we feel that its significance has
been overlooked too frequently by the laity and practi-~
cing physicians. The most important principle in treat-
ment is concerned with the determination and removal
of the cause of that condition. This paper is there-
fore being written in an attempt to evaluate the scien-
tific literature concerning the etiolegy of obesity in
order to determine those factors which play a part in

eausing obesity.



HISTORY

Obesity is a disease known 10 man from time
immemorial with numerous references made to it in the
Bible: It 1s represented in personifications of in-
dulgence and in mythological figures. The meaning of
the word itself seems to have appeared in the English
language in the early 17th centufy. Its origin is frem
the word “obesus". Gradually it acquired a meaning of
"that which has eaten itself away", "that whicn has
eaten itself fat®", and finally it was occasionally used
to indicate fatness, laziness or slothness.

It has been deduced that overeating, laziness and
fatness have been associated together from Boman times.

Hippoorates noted that obesity was the harbinger
of other diseases by saying that "Those who are un-
commonly fat die more quickly than the lean™.

later physicians of antiquity, too, suech as Celsus
and Galen, attempted treatment against this condition.
Galen had reccgnized corpulency beyond a certain point
as a disease.

Through the Middle Ages up until recent times
little progress was made in the knowledge and treatment
of obesity, and correspondingly few contributions also

appeared in the literature.



In the 19th century more information came to light.
Dr. Harvey's recognition and treatment of the disease
by nutritional restriction became widely known throughout
England. The treatment became known under the name of
his celebrated patient Banthing. His treatment was
later introduced into Germany by Vogel and attained some
note. It is stated that he was the first man of recent
times to teach the world that obesity was a curable
infliction. ne was employed by St. Kary's hospital as
an undertaker. So tittle was obesity considered a
medical disease in those days that this undertaker took
it on himself to address to the people "An open letter
on Corpulence®. 1Im this letter he stated that he him-
self had lost "2.5 stone", and had been converted from
a man who could not tie his own shoes or walk down
stairs other than backwards, into a comfortable elderly
gentleman. (William ¥Wadd, 1816, 71)

Obesity was more common in the latter part of the
19th century than at present. 4 mild degree of corpu-
lence was thought to be normal and was frequently used

as a yardstick of an individual's prosperity.



CLASSIFICATION

Classification of obesity is a difficult matter.
Variances in the origin and nature of obesity have led
to efforts to classify it on a basis of etiology, in
differences of etiology, and on a clinical basis. Re-
gardless of the method used some eonfusion and uncer-
tainty remain. Lyon {5) clearly illustrated this diffi-
culty as early as 1910.

Since the peried of Van Necorden, obesity has been
customarily classified under two categories of exogenous
and endogenous forms. No agreement has been reached as
to the characteristic oriteria of each group, and there-
for it has proved of little value in practieal diagnosis.
In recent literature there has been a tendency to omit
this classification altogether, and the physielogical
problem as to the fundamental origin of obesity, whether
it is exogenous or endogenous still exists.

Exogenous or simple obesity has been defined as the
abnormal accumulation of fat as the result of maladjust-
ment between food and exercise {l1). This classification
does not recognize that a low basal metabolic rate as
a factor in reducing the energy expenditure, that work
is performed more economically, nor that the reduction

in specific dynamic action of food 1s an important



influence in the production of simple obesity.

Bndogenous obesity is that which is attributed to
a lowered metabolism resutting from a disturbance in
hypothalmic or endocrine function, notably, of the pitui-
tary, thyroid, or gonads, This so-called endogenous
obesity is commonly regarded as an entity in which the
law of conservation of energy fails to function.

The following classification is advanced, therefore,
with the attempt to encompass the most numerous and
important types of obesity commonly encountered, recog-

nizing, however, that other unimportant types may exist.

1. Exogenous or Simple
2. Endogenous
Bndocrincpathy
A. Thyroid
B. Pituitary
C. Gonadal
D. Pancreatic
E. adrenal
3. Loealized Adiposity
4. Hereditary



BASAL METABOLISH

Some investigators have attempted to explain a
pos8sible cause for obesity on the grounds that the
basal metabolic rate of the common or simple type of
obesity was 1low or that work is carried on more
economically.

Basal metabolic rate is that term applied to the
heat produetion of a subject who, while being awake,
approaches as closely as possible the condition of
complete muscular and mental rest. Other conditions
should ideally include room t$emperature of 20°C.,
refrainment of undue muscular exertion or fatiguing
effort 24 hours previously as well as some time imme-
diately before the test.

Conditions known to influence the basal metabolic
rate are those such as age, sex, race, climate, habits,
pregnancy, variations in barometric pressure, chemical
substances, and various infecticus processes.

Varying inveatigators have utilized both methods
of determining basal metabolic rate as by direct and
indirect calorimetry. Later investigators have compared
their findings with the established pormal standards
of individuals of the same sex and age, having normal

weight and surface area.



Earlier investigators found that this energy
expenditure was less at rest than normal. Critiecs
hold that had they made a comparison on the basis of
height they would have found just the opposite results.
Investigations have since then demonstrated, however,
that the basal heat productior is proportional to the
surface area of the body.

Boothby and Sandiford {13) measured the basal
heat produection of 94 obese subjects. They found that
in 81 per cent of them the rates were within 10 per
sent of the predicted heat production per square meter.

Warner and Weir (66) in their experiments on 21
patients obtained the following results: 10 patients
were between ¢ and 10 per cent, 4 patients between 11l
and 14 per cent, and 7 patients between QO and -10 per
cent. All are within the standard limits of normal
excepting four who were slightly above normal.

Preble (50} and his associates in a total of 39
cases found 7 over 10 per cent, 4 over 15 per cent, 4
over -10 per cent, and 1 over -15 per cent. It is thus
seen that 21 were slightly above normal and 18 slightly
below with .variations about equal each way justifiably
for them to call normal.

Strause and Dye {60) compared basal metabolic



rates of normal persons with those of subjects being
underweight and overweight. Their results per square
meter of body surface found relatively no differences.

Short and Johnston (55) made a study of 99 over-
weight patients with a range from normal to 135 per
cent above normal. They made a study with regards to
surface area, basal metabolism, total heat production,
pulse rate, and blood and pulsea pressure. Their re-
sults showed a progressive increase in total metabolism
with an increasing percentage of weight with a slight
tendency for an increase in the basal metabolism.

Their results suggest a possible relationship to an in-
creased thyroid aectivity as being the cause for this
slight tendency toward an inereased rate. The basis

of their beliefs resulted from a study of the pulse
rate in those cases presenting a resting rate over 80
in which the subjects were definitely more overweight
than those having lower rates, and that the total meta-
bolism was correspondingly higher.

Strouse and Dye (60} attempted to ascertain the
cause or causes of what they termed "unexplained®
obesity. They felt that metabolically speaking, the
"gonstitutional” obese and the healthy underweight may

represent extremes of the same problem. Their 4 cases



-8-

presented tend to bear out their argument by the sub-
Jects maintaining their weight. Criticism, however, is
that these cases were maintained on a diet for less than
one month and that water replacement could possibly have
ocourred.

Reny (47) agreed with the earlier and previously
mentioned investigators that im the majority of obese
cases the basal metabolism was essentially normal. He
feels the majority of obese individuals present a varia-
tion of %10 per eent but that this is also the range for
the pormal. In his number of 50 unselected cases of
obesity observed in their clinic, the folleowing study
revealed: 31 cases having a basal metabolic rate within
%10 per cent, 4 cases between -10 per cent and -83Q0 per
cent, and 3 cases below -20 per cent, 8 cases between
#10 per cent and +20 per cent. His observations, how-
ever, bring out one fact that ecompared with correspond-
ing subjects of normal average weight, the total calorie
production under basal conditions was greater in all
but one of the obese patients. This finding however is
not new. Both Lusk and Lauter brought this out.

Several investigators have attributed this to the meta~
bolism of excess fat tissue., Rony feels in addition,
that interstitial structures, increase in cardiac work,

and respiratory muscles, or in some cases due to a



-9-

latent hyper~-thyroidism, may cause an increased total
basal metabolism of the basic tissues in obese and nor-
mal weight persons. The previowsly mentioned factors
would have to be eliminated or allowances made in some
fashion or another. This task may be one which cannot

be performed with satisfactory aecuraecy.
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SPECIFIC DYNAMIC ACTION

Ingestion of food increases the heat production and
this increase in heat production above the basal rate is
called the specific dynamic action. Its effects are at-
tained within a range of a few minutes to several hours
after consumption of foecd. Maximum preduction being
within about the third hour and maintained at this level
for several hours. This increased heat produetion may
result in an elsvation of the basal metabolism from 8 to
2d per cent. The greatest specific dynamic action is
exerted by protein food. BReecent theories seem to favor
deamination of the amino acids with a resultant formation
of urea, as being the causative factors here. One ob~
server estimates that carbohydrate causes a rise of about
6 per cent with that of fat being about 4 per cent.

This theory held that food materials were not
metabolized in the same way by all persons and therefore
implied that individual variations existed in the so-called
specific dynamic¢ action. In the attempt to demonstrate
that this response was not caused by the digestive or
absorptive processes, glucose and some of the amino aecids
were injected intravenously with a resultant production
of an equally great reaction.

Some investigators feel that should some metabolic
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