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Preface

In Tis Book we have attempted to present a practical pro-
gram for the management of obesity It stems from personal
experience pnmarily at the Obesity Chnic at Metropohitan
Hospital, New York. The Obesity Chmic was orgamzed
some ten years ago as a specialized unmit n the Metabolism
and Endocrme Clmie because we felt that centralizmg the
management of our overweight patients 1 one place would
bring about better care, more intensive follow-up and im-
proved results

Overweight 1s one of the major medical problems of our
day Most chmeans see m ther practice some patients who
should reduce Many different types of diets have been ad-
vocated for the treatment of obesity Complex methods for

Ieulating caloric reqy on an individual basis have
been devised The resultng confusion has often been a de-
terrent to active treatment of the overweight patient Yet 1t
15 the farmly physician who 1s best qualified to 1dentify and
treat the obese individual, not reducing salons, food fad-
dists, and the purveyors of patent medscmes

Patients are overawed by long Lsts of foods and sug-
gosted subsitutions They resent being forced to memonze
tables of caloric values, they do not enjoy the necessity for
detailed planning of each meal.

From the start, we wondered just how much ndmidual-

&
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1zation of the dietary prescriphion was necessary We felt
that if the diet could be standardized so that wath only
shight modification 1t could be used for most patients, the
work of the physician would be greatly simplified

We realized that the diet should be composed of ordmary
foods, easily available under most circumstances m order to
encourage cooperation on the part of the patient The pa-
tient must not be required to perform mtricate calculations
of calories or to become mvolved 1n the detailed planmng of
menus However, some latitude of choice must be left to the
indwidual Daily prescribed menus are impractical, mcon
vement, and monotonous

Many drugs have been recommended as helpful m the
management of obesity With the cooperation of several
pharmaceutical companies, we were able to study the effects
of some of the more commonly used medications under con-
trolled conditions

The progress of the work at the chme toward our objec-
tives lted m the develop of a program which 15
simple yet effective Expenence acquired in the clinic was
applied to private patients and to a group of employees of
a large industnal orgamzation with even more gratifying
results Our success with these methods led us to the thought
of sharing our technics with others

Great advances 1n the knowledge of the basic chemistry
and physiology of fat metabolism depositon, and mobiliza-
tion have been made recently Most of these studies have
been published m specralized journals not ordnarily read
by most pl We have pted to describe those
findings that we feel are hasic to the understanding of the
problem, have practical applications, or tend to dispel pop
ular misconceptions The hibhography, consisting mamly of
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references m the English language, and the use of review
articles whenever possible can serve as a springboard for
more detailed readings m this fascmating field

It 15 not our intention to present a basic text on the physi-
clogy of ohesity or the science of dietetics and nutuition
‘We have no panacea to offer, nothing sensational nor mag-
ical. We do feel that the program for the management of
obesity as presented m these pages 1s safe, effective, and
consistent with principles of good nutntion, yet simple for
the physician to presenibe and conventent for the patrent to
observe






CHAPTER 1

Definition and Clinical Teatures

Any_yGrEASE in _’ggbt above the ideal, unless caused by
3 skeletal grawth, or

l;f fhud, such ashs seen in certam capdhovasentar, renal, he-

patic, or endocnne diseases, 15 caused by the deposition of

fat fissue Such on acoumulation of adipose tssue beyond

the range of normal for the mndividual constitutes obestty

Obesity, then, depends upon an merease m the amount
of fot tissue When the increased amount of fat tissue causes
an increase in werght n excess of 10 per cent of the opt-
num weight of an indivadual, the chnical dragnosts of obes-
iy 15 justified Howener, it 15 obvious that the optimum
weight must be established before 2 10 per cent mnerement

can be ascestamed, This has not been a very simple thing
to do

MEASUREMENT OF OsuSiTy
Height Weight Tables
The most common tables 1 use are those based upon the
Medico Actuarial b which was published in
1812 {5] These consist of two tables, one for men and one
for women, and gove the average body weight of individuals
1
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of different height and age They refer to measurements
obtamed from subjects as they were ordinarily dressed ac-
cording to the fashton of about 1900
The rehiability of these tables 1s open to serious question
Was the group studied a representative section of the
adult population? What do the words ordmanly dressed
mean, and how do fashions of about 1900 compare with
those of today? Height was determmed wath shoes on How
much of a vanable was mtroduced thereby? Also, these
tables represented average weight, not optimum, showmg
‘' a_progressive Increase with age Thus, the weight of the
average man Increased about twelve pounds between the
ages of 25 and 50 However, expenence has indicated that
this age trend 15 not desirable from the standpoint of mor-
tality {79] Maximum development and growth 1s completed
at about the age of 30 Any sigmficant continued increase
of weight beyond that age, unless caused by factors men
tioned above, is usually the result of the deposion of fat
« The decrease m activity with advancing age, coupled with
the mmmer years by many
mdividuals probably caused this average mcrease for the
‘entire group
Recently, other tables have been prepared which give a
range of desirable weights, at each mch of height, for dif-
ferent body bwlds—shght, medium, and heavy These
tables make no distinction 1n relation to age, but apply to
all persons over age 25 These tables also refer to measure-
ments ‘as ordmanly dressed ™ They are based upon meas
urements made upon policy holders with the Metropolitan
Life Insurance Company (Tables 1 and 2) [79] However,
The same cntcisms regarding representativeness and defi-
mtion of the term ‘as ordmanly dressed” that were leveled
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Taste 1 DEsrasLe Wexcims FOR MEN, Aces 25 anp Over

Heght
(wath shoes) Weight s Pounds (as ordsnarly dressed)

Feet  Inches Small Frame Medium Frame  Large Frame
5 2 116-125 124-133 131-142
5 3 119-128 127-136 133-144
5 4 122-132 130-140 137-149
5 5 126-136 134144 141-153
& 6 129-139 137-147 145-157
5 7 133-143 141-151 149-162
5 8 136-147 145-156 153-166
5 9 140-151 143-150 157-170
§ 10 144-155 153-164 166-175
5 1 148-159 157-168 165-180
6 0 152-164 161-173 169-185
6 1 157-169 166-178 174-190
6 2 163-175 171182 179-196
6 3 168-180 176-189) 184-202

Bovrce Metropolitan Life Insurance Co, Statistical Bureau, 1943

Tanre 2 Destaane WeicHTS FOR WOMEN AgEs 25 AND OvR

Heght
{wrth shoes) Weight vn Pounds (as ordinarily dressed)

Feet Inches Small Frame Medsum Frame Large Frams
1 1 104-111 110-118 17127
5 [ 105-113 124120 119-129
s 1 107-115 124-122 121-131
5 2 110-118 17125 124-135
5 3 113-121 120-128 127-138
5 4 116-125 123-132 131-142
5 5 119-128 127-135 133-145
5 6 123-132 130-130 138-150
5 7 126-136 134-141 142-154
5 8 128-139 137147 145-188
5 9 133-143 141-15¢ 149-162
5 10 136-147 M5-158 152-186
5 n 139 150 148-158 155-169

fotrex Metropohtan Life Insurance Co , Statustical Duresu, 1943
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at the older tables apply to these In addition, many of
these exammations were performed m the field where the
height and weight of the applicant were estimated and not
measured The accuracy of many of these estimations 15
questionable

Finally, no_entera are given for the defimtion of the
term “frame” This depends solely on_the subjectve im-
b of the The desirable weight of a man
whose Feight is 5 feet 10 mches could vary from 144 to 175
pounds, depending upon the opimon of the exammer as to
the “frame” of the 1ndividual It has been mterestmg (and
amusing) to observe how different physicians, depending
upon their own weight, categonze individuals

Even a superfictal exammation of these standards shows
errors The average line of a college foothall team consists
of a gronp of young men somewhat under 6 feet tall,
weighing 190 to 200 pounds According to these tables,
these athletes would be considered overweight

The question has been raised as to whether we are at all
justified m estimating fatness by measunng height and
weight It has been demonstrated that heavy muscled ath-
letes and laborers may be poor m fat, although the body
weight 15 above normal as measured by height-werght
tables Conversely, mactive mdividuals with subnormal
muscle mass may be obese, even though the tables mdicate
they have a body werght which 15 novmal for therr height
[92, 61]

The human body 1s composed of several major compo-
nents which are metabolically distmet, and which may vary
mdependently to a large extent (1) fat, which may repre-
sent a€ much as 70 per cent of the gross weight, (2) extra-
cellular water, which may represent from 10 to 60 per cent
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fat free portion represents the average of the demsity of
bones whose density 15 about 29, of cells whose density 15
about 12, and of extracellular fwds with a density of
shghtly over 10 The muneral content of bove represents
only ahout 4 per cent of the total weight of the average
adult, and the extracellular fhud content tends to be a
rather constant fraction of the lean body mass Thus, if the
denstty of the body 15 known the fat content may be cal-
culated {9, 122] The densty of the body can be measured
by weighmg 1t under water and making corrections for the
residual air m the lungs, and the gases i the intestimal
tract Tnaccuracies mn weighing under water, vanatons m
the degree of hydration, and mdividual differences m the
amount of bone meral will introduce errors mto the final
results Although this procedure 15 not too difficult to carry
out, 1t 15 still essentially a research laboratery study, and
not readily adapted to routme climeal use

Dilution Tests

Sunce the total body water tends to represent a constant
fraction of the lean body mass, its estimation provides 2
basis for the calculation of the lean body mass provided
neither dehy dration nor edema ewsts [50]

An mtravenous mjection of a nontoxic, stable, water sol
uble substance that penetrates all body tissues 15 made, and,
after allowing time for 1ts diffusion throughout all the water
1n the body, the concentration of this substance 1s measured
m a sample of the blood serum Some of the test substances
used include thirourea, sulfamlamide, urea, antipynne, deu-
terum oude, and tnttam water The accuracy of this meth
od 15 Imted by variations m hydration It 15 also time-
consummng, and analytically difficult, and 15 not readdy
adaptable to ordmary clinical use
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Clinical Evaluation of Fatness

/ Fortunately, m chimical practice the degree of accuracy
claimed for the above methods 1s not requred Vamnations
of as much as 10 per cent of the desirable body weight are
not excessive /We have found the use of a combmation of
the latest height weight tables (Tables 1 and 2) and skin-
fold measurements to be a useful gmde 1n determming satis-
factory weight of subjects The tables afford a rough indica-
tion as to the degree of overweight Skin thickness judged
over several sites, such as upper _arm, clun, abdomen, lo&'sr
chest in the axillary line region hups, and thighs offers help-
ful corroborative mformation

/ It must be emphasized that the tables serve merely as a
gwde Xf the physical examimation does not reveal any ex-
cessive amount of subeutaneous fat, no further weight re-
duction 15 encouraged, no matter what the tables predict
Comersely, 1f exanunation reveals excess subeutaneous fat,
weight reduction 15 contmued even though the mdwidual
falls within normal range according to these tables With a
little practice and expernience, surpnsingly good guesses can
be made as to the degree of overweight

IncipENCE

The incidence of obesity is dufficult to estimate, because
there 15 o sharp dinviding line between normal weight and
overweight Using the tables of the Metropolitan Lfe In-
surance Company, Anmstrong estimates that about 15 mil-
Lion persons i this country are 10 per cent overweight, and
at feast 5 mullon are 20 per cent or more above the normal
[4] Another estimate is that 28 per cent of the population
Is overweight 10 per cent or more, 2nd 12 per cent are at
least 20 per cent overneight Thus, obesity represents prob-
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ably the most common danger to the Life and health of the
adult population of this country

Hazarps
Morbudity

Numerous studies have brought out the association of
obesity with many senous physical impairments Abnor
malities of the cardiovascular system are considerably more
frequent m gverweight mdividuals than mn those of normal
weight Thompson found that m the 35 to 44 year old age
group, a diastohc blood pressure of 90 mm of mercury or
over was found m 26 per cent of those classified as heavy
build, 15 per cent of those of medium buwild and 9 per cent
of those of light body bld In older age groups, the ma
dence of hypertension was lgher, but the differences ac-
cording to body type persisted [116] Master, Dublin and
Marks 1 a sample of 74 000 industnal workers, showed a
steady progression 1n average blood pressure (systolic and
drastohe)} with mncrease m body weight for all age groups
and for both sexes [75] In a study of a group of Army off
cers, 1t was found that sustamned hypertension developed
more than twice as frequently in the obese as 1t did m those
of normal weight [67]

Wilens, m a study based upon autopsy matenal found
that the d of ad d atk it was about
three times as frequent i the obese as in those of poor
nutntional status (20 per cent of obese, 67 per cent of
those poorly nounshed) [127] Coronary atherosclerosis
was also more commonly abserved m the overweight m
dividual

Electrocardiographic abnormaliies were found to emst
1n 15 per cent of men who were more than 25 per cent over-
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weight as compared with 85 per cent of those of normal

weight and 2 per cent of those of underweight {103]
Gallbladder disease 15 more frequent 1 the obese A study

of the wesght of msurance apphicants with a history of gall

MEN WOMEN
180%
169%
150% S2% % 152% 150%
e % 13e%
ALLAGES 70 23 30 39 40 42 90 64 ALL AGES_ 20 29 30 39 4049 3044
(20-84 YEARS) @044 YEARS)

Fic 1 Per cent actual of expected deaths among men
and women limited to substandard insurance because of
overweight By age at 1ssue of insurance Issues of 1925-
1934 traced to policy anniversary in 1950 Death rates of
standard risks in eacls sex = 1009, (From Metropolitan
Life Ynsurance Co , Statistical Bulletin, Vol 32, 1931 )

stones revealed that 41 per cent of the men and 53 per cent
of the women were overweight [33]

The increased mcidence of diabetes i assoctation with
obesity has long been known Josln found that 60 per cent
of patients over age 40 were 3t Jeast 20 per cent overw eight
at the time of onset of diabetes An additional 25 per cent
were moderately overweight, making a total of 85 per cent

Id
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TasLE 3 Pmm:nm. CAUSF_G OP DeaTH AMONG MeN ANp Worey
LMITED TO § Because op O
Armmm AcEs 25 To 74 Years Issuzs oF 1925 To 1934
RACED To POLICY ANNIVERSARY In 1950
(Death Rates of Standard Rusks m Each Sex = 100%)

Men Women

% %
Actual of Actual of
No of Ezpected No of Expected
Cause of Death Deaths  Deoths  Deaths  Deaths

Prinespal cardiovascular rensl diseases 1867 149 1103 177
Orgamic heart disease diseases of
the coronary arteres and angina

pectons 18377 142 67 175
Cerebral hemorrhage 247 159 22 162
Chrome nephratis 23 191 10 22

Cancer~—all forms a8s o7 4% 100
Leukenus and Hodglun s disease 26 100 23 110
Diabetes mellitus 205 383 235 312
Tuberculosis—all forms 23 2 2% 35
Preumonia—all forms 98 102 78 129
Cirrhosts of the liver 9 249 Y
Appendacttis 76 223 41 195
Biary calouls (gallstones) 19 206 50 284
Uleers of stomach and ducdenum 30 67 0 o<

Suicide 6 18 23 7

Accidents—total wr o ot 74135

* Deaths too few to warrant caleulation of mortality ratio
Note Itales denote that the devistion from the Standard 1s not sta-

wistically sigmficant
SovrcE Metropolian Lafe Insurance Co Statistical Bulletin Vol 32

Oct 1951

who were overweight Only 5 per cent were underweight

[44] .
Osteoarthntis, especially it be

apptecmbly more frequent , '36] C
Ina 641 . e

and Mex/ an of



DEFINITION AND CLINICAL FEATURES 11

normal presentations, prolonged labor, and postpartum
hemorrhage Operative ntervention was required twice as
frequently as 1 women of average weight Infant mortality
was increased, as were puerperal maternal morbidity and
mortality {76, 86]

In the presence of obesity, the surgical risk 15 lugh and
embolic ph (7, 86] C of the
uterus 15 apparently more frequent among obese than
among normal women [52]

Mortality

S of the Metropol Life I Company
indicate clearly that life expectancy 1s shortened in the
obese (Fig 1) Contrary to the older belief that some de-
gree of overwerght 1s desirable in younger mdviduals, these
EBndings mdicate that the mortality ratio for overweight
men was highest m the 20 to 29 age group For all ages the
mortality among fat men was 150 per cent and for over-
weight women 147 per cent of that expected

The principal causes of death mn the ohese group are
indicated in Table 3 Degenerative diseases of the heart,
bram, and kidney, and diabetes were the most common
factors i this increased mortality rate [32]




CHAPTER 2

Adipose Tissue

In 1940, H G Wells entitled an article “Adipose Tissue, A
Neglected Subject” [123] In the years following there has
been considerable revival of mterest m this subject Al
though a great deal 1s yet to be understood and explamed,
there have been tremendous advances in our knowledge of
the anatomy, physiology, formation, and breakdown of fat
tissue In the following three chapters, the results of 2 few
of these mvestigations will be mentioned with the idea that
some understanding of our present knowledge of the anat-
omy, chemstry, and phystology of adipose tissue may lead
to a more rational approach to the therapy of obesity, and
dispel the misconceptions advanced by faddists and cultists

CerL Oricin

Adipose tissue 15 not merely connective tissue loaded
with fat and having no other function than that of fat stor-
age It develops from special primtive fat cells, and has a
specific structure distinet from the fibroblasts of connective
tissue This cell structure 15 more evident when the stored
fat1s depleted [124]

The fatty depots form an organ system composed of v
dividual lobules that develop chiefly durmng fetal Lfe inde-

12
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CHAPTER 3

Intermediary Metaholism of Fats
and Carbohydrates

Fats

InGESTED ¥aTS are not stored durectly, but are first metabo-
lized to 2 carbon umts and rebuilt mto fatty acids for stor-
age A brief review of the mtermediary metabolism of fats
may assist 10 the understandmg of some of the processes
mvolved 1 hipogenests

The Knoop B oadation theory, formulated m 1904, was
the one accepted for many years This postulated a suc
cessive sphitting at the £ carbon atom of the long fatty acd
chain, leaving a 4 carbon molecule which was converted to
acetoacette acid, £ hydroxybutynie acid, and ultmately, to
acetone These make up the so called “ketane badies’ [63]
However, when the amount of acetone was calculated, 1t
was discovered that an impossible amount of fat must have
been metabolized to have formed the quantity of acetone
that was found The acetone production was far i excess of
that expected from successive 8 oxidations Thus, the A ot
dation theory became untenable as the sole mechamsm

In 1916, Hurtley proposed the hypothesis that the fatty
acid was attacked at alternate carbon atoms smmultaneously
along the entwe carbon cham [55] This bypothesis was

16
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INTERMEDIARY METABOLISM OF FATS AND CARBOHYDRATES 2

A schematic dllustration of the intermediary metabolism
of carbohydrates and fats and their interrelationshup 15 pre-
sented i Figure 2.

Another pathway has recently been desenbed It 1s called
the “Hexosemonophosphate Shunt” or “Glucose Shunt”
(Fig 8) By this mechanism 2-carbon fragments may agam
be synthesized to carbohydrate and not fat [96]

Carbohydrate is a normal precursor and the chief source
of stored fat Ammals on a fat free diet deposit fat in ther
tissues About 10 to 15 per cent of C* labeled glucose fed
to rats on a fat free diet was recovered as fatty acds [11]

The metabolism of carbohydrate supples energy for
building fatty acids from 2-carbon umits Variations in car-
bohydrate metabolsm will affect this formation of fatty
acids Tat metabolism is subject to the control of hormones
which exert their prmary effect on carbohydrate metabolsm

Two carbon units are produced m the metabolism of fats
and carbohydrates At this stage, their metabolism 15 1dents
cal The atne seid cycle which effects the oxidahon of
2 carbon units to CO; and water is the mechanism of both
fat and carbohy drate oxidation [11)



CHAPTER 4

Lipogenesis and I'at Mobilization

THE conversion of carbohydrates to fats has been known
for many years Although some of the intermediate meta
bolic processes have been 1dentified, knowledge 1n thus field
15 still relatively scanty

LiroGENEsIS

It 1s probable that only those substances capable of beng
degraded biologcally to 9-carbon fragments can be syn-
thesized mto long cham fatty acids It has been demon
strated that the carbon atoms of glucose, lactate, pyruvate,
acetone, acetaldchyde, and acetic acid can be synthesized
wnto fatty acids The active 2 carhon unit 1s probably acetyl
Co A It 15 apparent that carbohydrate must undergo gly-
colysis before 1t can be utilized for fatty acid synthesss [47]

Acetyl Co A can be oxidized to CO: and water, or be
synthesized to cholesterol, fatty aeds, or ketone bodses,
(F1g 2) Which of these occurs depends to a great estent
upon hormonal and nutritional factors

Laver shces of normal rats can readily convert acetate t0
fatty acids This 1s not true of ler shces obtamed from
alloxan diabetic, fasting, or depancreatectomized rats The
same results prevail whether acetate or glucose 15 used.

22
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a stmulatng effect upon hexokmnase actaty The etact way
m which the effects of 1nsulin are brought about 1s not
known The Coris postulated that msuln mfluences the rate
of hexokinase actvity by overcommg the mhibitory effect
of a pitmtary factor [93] Mare recently, Lewne has sug-
gested that msuln exerts its effect by accelerating the per-
meation of glucose mto the cell, and 1ts metabolic effects
are secondary to 1ts entry mto the cell No effect upon the
hexokinase system by msulm was found 1 the absence of
cells [66]

No matter which explanation 1s correct, the diabetic and
fastmg states are ch 1zed by an lation of
2 carbon fragments 1n the hver If therr condensation to
fatty acads 15 blocked there 15 a greater diversion of these
2 carbon umts to acetoacetate, thus explanmng the hetosis
of diabetes and fastng Smce the direct conversion of
acetoacetate to cholesterol has been observed, the accumula-
tion of acetoacetate could result m the accelerated forma-
tion of chol 1 observed m diabets

FAr MOBILIZATION
A striking mcrease 1n total hver ipids was found to follow
the ad; ration of small ts of punfied growth
hormones [87, 121] Cholme and other lipotropic agents did
pot mfluence this response to the fat mobilizing factor 87)
Payne studied various types of anterior pitwitary hormones
m an attempt to establish whether the fat mobihzing factor
was a fanction of one of the known antenor pituttary hor-
mones, or distmet from them He studied the effects of the
growth, thyrotropic, adrenotropic, lactogem, folhicle stmu-
Tating, and lutemizng hormones All these preparattons
showed some actmty, though their potency vaned [87]
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Adrenal Jetely mhibited this The
admunsstration of comsone restored 1t The eﬁ'ect of des
ovy corticosterone was vanable The admnistration of corts
sone alone to adrenalectomized or mtact animals had no
effect upon the fat content of the hver

Nesther tt d nor l, thy , nor
postenor prtuttary hormones were able to mduce fatty 1n-
filtration of the liver

It was thus eoncluded that nerther the adrenotropic nor
the th h was the fat mobilizing factor Like-
wise, the mab\llty to correlate the fat mobxhzmg factor with
the potency of any of the other better known tropic hor
mones mdicated that it 15 distinet from them

‘There are apparently at least two hormonal factors m
volved in fat mobilization an antenor pitwtary factor and
an adrenocortical factor [87]

Levin and Tarber postulated that the pitutary factor
trigaers the reachion This triggering 1s not mediated by the
adrenal cortex. The adrenal cortical hormones act directly
on the fat tissue presumably on the enzyme systems It
conditions the tissue thus rendenng it responsive to the
tnggenng factor which scts off the release of fat from the
depots [65]

Two-carbon units are produced in the metabolism of fats
and carbohydrates At this stage, ther metabolism 15
identical The atne acid cycle which effects the oudation
of 2 carbon umits to COs and water 15 a mechanism of both
fat and carbohy drate oudation




CHAPTER 5

Classification of Obesity

To sE of value any classification of disease must gwide us
to therapentic procedures From this standpomt, there has
thus far been no satisfactory classification of the obesities
The common duvision mnto endogeneous and exogeneous, or
mto endocrine and nonendocrine, has, as far as we can
determimne, served no useful purpose Indeed, by definition,
1t 15 passible to place all obesities m the endogeneous class,
or m the exogeneous class as one may desire For evample,
all overweight 1s exogeneous in the sense that the mdiidual
consumes more calories than he needs to mamtam a normal
weight Such an explanation fauls to take 1nto account any
underlying factors which predetermme his needs or the
reasons why he an energy mtake which 15 greater
than hus output At the other extreme, one may speak of all
overweight as endogeneous, in that the mdrvidual ingests
more food than he requires because of some mward com-
pulsion or disease On this basis, on the one hand the cause
of the fat may be found n a poorly adjusted personality
which finds escape from reality m the pleasant pastume of
eating, or on the other hand, the overweight may represent
a severe glandular dyscrasia Between and meluding these
two extremes e many categones which will enable us to
26
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place all subjects with obesity m the endogeneous class
should we so desire

The 1deal classification of obesity would be one based
upon etiology In expenmental physiology, one may speak
of hypothalamic obesity, gold thioglucose obesity, or he-
reditary obesity [78] However, such an eticlogrcal classifica-
tion of obesity is snll of no practical clxmcal value in the
present state of our knowledge The difficul h m
such a classiication will be discussed further 1 the chapters
dealng with the etiology of obesity

Another classification of obesity 15 essentially desenptive
In this connection it should be emphasized that fat may be
commonly distnibuted in one of four ways (1) about the
head, neck, and upper body, an accentuation of the mas-
culine configuration, and m more extreme forms often
alluded to as the bullfrog or buffalo type, (2) about the
fower abdomen, Inps, and thighs, on accentuation of the
feminine configuration, and 1 1ts extreme form resembling
or corresponding to farmhal hipodystrophy, (8) m a grdle
fashuon with so-called “rolls™ of fat about the chin, the
aullae, the bust, the abdomen, the hips, the thughs, and, in
extreme forms, also about the knees In this form, the over-
all height of the individual may be short, and the hands and
feet relatively small and (4) generalized obesity, m which
the entire body and extrenuties share rather evenly i the
distribution of fat

The essential types, as summanzed by LeRay, are as
follows [61)

1 Android type, where the obesity is concentrated on the
upper half of the body and, secondanly, on the abdomen

2 Gynoid type, where the fat is found predommantly at
the level of the hips and low cr half of the body
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.3 Endocrme type, characterized by the t of
recognized endocrine disorders The endocnne disorder 1s
not necessanly the cause of the obesity, but may denote
two mamfestations of an underlying common etiology
The followng classificaion of overweight has some
etiological pheations and \| ly affords us at
least a partial key to therapeutic procedures (Table 4) As

TasLe 4 Txees or Osesrry v Rera
TION T0 TrHER ORICIN

1 Nervous Obesity
Hypotbalamic

IT Endocrine Obesity

A Hypothyrod (?)

B Adreual

C Ovansn

D Pituto-hypothalamie (7)
TII ¢ Hereditary  or Familial Obesity {?)
IV Habit Obesity

15 true in most classifications, the rubnics n this one averlap
each other to a greater or lesser extent For mstance, the
nervaus or hypothalamic type of obesity rmght well anclude
many cases of “habut obesity,” where an abnormal appetite
or lack of normal satiety 15 associated wath or anses from
disturbed nervous pathways The familial type of obesity
may represent habitually abnormal eating customs withm
the confines of a smgle group of mdmduals On the other
band, 1t may indicate an mbom type of bodily buld with
which fat 15 unusually or abngrmally distributed It 1s not
uncommon, for Instance, to find all of the men of a single
famly with exceptionally wide pelves, and abnormally
heavy hups and thighs However, maleness 1s not disturbed
m any of 1ts essential charactenstics By the same token, 1
some families, there 1 a tendency for the men to show an
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increased distnbution of fat about the head, neck, and
shoulders, and for the women to display evidence of mas-
culine configuration with relatively broad shoulders and
narrow ups This we have termed the “adrenal type” of
obesity, but 1t might just as easily have been mcluded as
a subgroup of the familial or hereditary form
It 15 not difficult to see that every amangement of the
has ats st gs Our own classifi has
proven of some use to us in selecting and duecting therapy,
1t has no further justification At this pomt, it should be made
clear that medicmes will not substitute for the basic role
which diet must play i the management of all obesities
Nevertheless, we are convinced that the judicious and well
indicated use of drugs n sclected cases 1s of tremendous
help in carrymg out the dietary regunen and m reversing
the underlying physiological disturbances which have led to
the deposition of unwanted fat
?, In the hypothalamuc, or nervous, group of patsents we in-
clude all cases of Frohlich’s disease and Frohlich’s syn-
drome, some of the children with so called “adolescent
obesity,” and a majority of the indwiduals with a_grdle
type of obesity whetlier they do or do not show the rather
delicate features and small hands and fect commonly as-
sociated wath such a distnibution of fat For the purposes of
,\tlhemp) 1t seems that we must also consider here those in-
vidunls, particularly women, who penodically lose and
gain weight rapdly m relation to episodes of water re-
tention and diwrests, and 1 whom such phenomena are as-
sociated with moderate to marked overweight These people

1

appear to be subject to a derable degree of 1
and autonomic nenous system lability, which may mtiate
or at least be 1 with ab 1 impulses ansmg in
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the hypothal nucle that regulate app and/or the
storage of fat To carry this thought one step further, 1t 1s
difficult to say just how often the excessive mgestion of
food 1 people of normal weight has 1ts ongm in mental ot
emotional disturbances which subject the hypothalamic
centers, and through them probably the pitwitary, to stunult
capable of altering metabolic balances and of favonng the
deposition of adipose tissue In other words, we include
m this hypothalarme group of cases, some, 1f not all, of the
mdividuals who have established faulty eating habits not
connected with the farmhal pattern of food consumption
mto which they were born

Hypothyrod obesity has been mcluded m our classi-
fication with a question mark, because 1t would appear that
underfunction of the thyroid per se does not lead to obesity
A shight merease m weight, rarely greater than five per cent,
15 present as a result of myxedema While the lowered
metabohsm undoubtedly could favor the depositon of adi-
pose as well as myxedematous tissue, 1t appears that appetite
35 lowered as the hypothyroud state appears Thus a satis-
factory Balance between energy mtake and outgo is main
tamed Rarely does appette stay at the previops level, 1
such mstances obesity may result, which will respond to
specific medication with thyroid hormone !

Obesity m association with the adrenal is due to an over-
activity of the cells of the adrenal cortex, and 15 seen m
cases of Cushing’s syndrome This 15 a rare cause of obesity
1t should be treated speafically by control of the hyper-
function which induced 1t .

It 15 not easy to explamn the so-called “ovarian_type of
obesity m which the deposition_of fat 15 chiefly if not
exclusively confined to the lower abdomen, hips, and thighs
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So-called “frmlial hipodystrophy” and closely allied condr
tions probably should be included in this category of
ovanan obesity The middle-age spread of the mengpausal
woman 15 the chief chmical example of so called “ovapan
obesity " Hence 1 the minds of most mdwiduals the cond:
tan 15 beheved to be due to a dummution 1 or cessation of
ovanan activity If this 1s true 1t seems strange that the
feedmg of ovarian hormone tends to evaggerate the cond
tion Furthermore 1f decreased ovanan activity were the
sole factor mvolved 1t 1s surprising that indmadunls with
ovarian agenesis not only do not show thus type of body
buld but on the contrary are rather short stocky
dividuals with relatively broad shoulders and narrow hips

It seems to us doubtful that a disturbance of the pitwstary
gland e cwse obesity Mo syndrome has as yet been
described in which either underfunction or overfunction
solely of this gland or of any part of 1t has led to obesity
The majority of the cases 1n which obesity has been ascnbed
to the hvpophvsts have actually been mstances of hypo-
thalamie obesity ilowever without any conclusne ew
dence not only Frohlichs syndrome but also such conds
tlons as the Lawrence Moon Biedl syndrome Dercums
discase and the \Morgagm Morel syndrome have been
asenbed to or beheved to be assoeiated with Iesions 1n ths
gland It seems better to recogmze the endocnne disturb-
ances if anv as sccondary to the nervous dysfunction As
far as the several discases just mentioned are concerned
con_ental and hereditary frctors mav play a major role
The pitwitary certanly does not

In the hereditary congenital or famibal causes of obesity
we might well consider the Lawrence \Moon Biedl svn
drome \Morgagni Stewart Morel's disease and sumilar prob-
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the hypothalamic nucle: that regulate appetite and/or the
storage of fat To carry this thought one step further, it 15
difficult to say just how often the excessve mngestion of
food mn people of normal weight has 1ts ongin m mental or
emotional disturbances which subject the hypothalamc
centers and through them probably the pitwitary, to stunuls
capable of altering metabolic balances and of favoring the
deposition of adipose tissue In other words, we include
m this hypothalamic group of cases, some, if not all, of the
individuals who have established faulty eatng habits not
connected with the familial pattern of food consumption
into which they were born

Hypathyroid obesity has been included in our classt
fication with a question mark, beeause 1t would appear that
underfunction of the thyroid per se does not lead to obesity
A shght merease mn weight, rarely greater than five per cent,
18 present as a result of myxedema While the lowered
metabolism undoubtedly could favor the deposition of adi-
pose as well as myxedematous tissue, 1t appears that appetite
15 lowered as the hypothyroid state appears Thus a satis
factory Balance between energy intake and outgo 15 main-
tamed Rarely does appetite stay at the previous level, 1
such instances obesity may result, which will respond to
specific medication with thyroid } !

Obesity 1n association with the adrenal 1s due to an aver
actvaty of the cells of the adrenal cortex, and is scen m
cases of Cushing’s syndrome Ths 15 a rate cause of obesity
1t should be treated specifically by control of the hyper-
function which mduced 1t "

It 15 not easy to explan the so called “ovanan_type of
obesity m which the depostion of fat 15 chiefly if nat

1 1 fined to the lower abd hups, and thighs
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So called “familial lipodystrophy” and closely alled condi-
tons probably should be wcluded i this cotegory of
ovatian obesity The nuddle ege spread of the mengpausal
woman 15 the chief clinical example of so called “ovanan
obesity " Hence, n the minds of most individuals, the cond:-
tion 15 beheved to be due to a dmmution m or cessation of
ovarian actvity If this 15 troe, 1t seems strange that the
feeding of ovenan hormene tends to evaggerate the condi-
tion Furthermore, if decreased ovanian actvity were the
sole factor mvolved, 1t 1s surprismng that mdwiduals with
ovanan agenesis nat only do not show this type of body
buld, but on the contrary are rather short, stocky m-
dividuals with relatively broad shoulders and narrow hips

1t seems to us doubtful that a disturbance of the pitwtary
gland can cause obesity No syndrome has as yet been
described in which erther underfunction or overfunction
solely of this gland or of any part of 1t has led to obesity
The majonty of the cases n which obesity has been asenibed
to the hypophysis have actually been mstances of hypo-
thalamic obesity However wathout any concluswe evi-
dence, not only Frohhch's syndrome but also such condi-
tions as the L Moon Biedl d Dercum’s
disease, and the Morgagn: Morel syndrome have been
aseribed to or believed to be associated with lesions i this
gland 1t seems better to recogmze the endocrme disturb-
ances, 1f any, as secondary to the nervous dysfunction As
far as the several diseases just mentioned are concerned,
congemtal and hereditary factors may play a major role
The pitwtary certamly does not

In the hereditary congenital or familial causes of obesity
we might well congder the Lawrence-Moon-Bredl syn-
drome, Morgagnt Stewart-Morel s disease, and smmilar prob-
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lems as developmental disturbances For most of these
conditions, no satisfactory or specific therapeutic regimen
exists

Habit obesity has already been discussed at some length

+One of us leans to the view that most of the cases of habit

obesity have developed as a result of abnormal nervous and
mental shtmul while the other looks upon this condition
as purely evogeneous m ongm, the result of followmg a
pattern lad down by others as a simple mechanism for
escape from reality In any event, abnormal appetite exists,
and must have some mediation via glandular or nervous
structures within the body, respective of the evtraneous
forees which may have played a role in bringing 1t about

In summary, no classification of obesity 15 wholly satis
factory Justification for the present one resides chiefly n
the fact that 1t affords some useful gndes ta the selection
and purswit of therapeutic procedures



CHAPTER ¢

The Normal Regulation of Intake of Food

HUNGER AND APPETITE

HuNGER AND appetite are terms used to deseribe sensations
leading to the mgestion of food Hunger 15 an unpleasant
sensation descibed as an empty feelng i the epigastrium
Cannon and Washburn have shown that sensations of
hunger pans comerde with waves of contraction of the
empty stomach. Appelite 1s a pleasant deswe for food It
1s based upon previous acquamtance with food, mmpres-
sions of sight and smell, and 15 conditioned by habit and
traming
Hunger and appetite are mterdependent m regulating the
mtake of food An mdividual may eat 1n spite of the absence
of hunger, for example, the partakmg of a nch dessert fol-
lowmg a p meal Co sensa-
tions can completely elmmate the desxre for food, although
the mndividual was hungry prior to exposure to the un-
pleasant stmulus  Although the two probably differ phy-
dly, an exact diffe between them 15 dif-
ficult However, such differentiation 1s umnecessary clm-
ically Both result n eating, and 1t 1s the excesaive mtake of
food that results 1 chesity

38



34 OBESITY ITS CAUSE, CLASSIFICATION, AND CARE

MECHANISMS oF REGULATION OF Foob INTARE

Many theones have been advanced to explam the regula-
tron of mtake of food energy Early concepts held that the
takmg of food was the result of (1) stimulation of afferent
nerves by some local changes in the tissues, mamly m the
stomach, (2) a hunger center m the bram was sensitie to
a starvation state of the blood, and (3) a hunger center 1
the brain was stmulated durectly by 2 hunger state of the
blood and also ndirectly by afferent impulses from all
organs of the body [78]

After 1t was demonstrated that hunger sensations com
cided with contractions of the empty stomach, Carlson sug-
gested that hypoglycemia, acting upon the stomach, mght
be responsible for inducing these contractions {26] How-
ever, this theory became untenable when it was demon
strated that total denervation and surgical removal of the
stomach did not fund tally alter the ch 1stics of
the regulation of the intake of food.

THERMOSTATIC MECHANISM THEORY

In the process of assmmulation of food, there 1s a nse 1
the total production of body heat This estra heat 15 termed
“specific dynamic action,” and varies with the different types
of foodstuffs, protemns having the lughest, and fat, the Towest
Booth and Strang observed a rise in shin temperature follow-
ing eating They correlated this with the onset of satiety
They found that their subjects were unable to continue
eatng when there was a rise 1 skin temperature of 09°C in
22 mmutes [12] Strang and McCluggage found that a con-
siderable difference m the rate of heat production eusted
between thin obese, and normal people The greatest rate
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reasoning behind this theory, as stated by Mayer, 15 as
follows “The regulation of food mtake proceeds by rela-
tively frequent partaking of food (meals) It 1s wnprobable
that the hypothalamic centers are sensitive to decrease of
the body content of proteuns or fats, smce dunag the short
interval between meals, the decrease 1s proportionally very
small On the other hand, the body stores of carbohydrate
are lumted The postprandial hiver glycogen it man 1s only
about 75 Gm In the postabsorbtive perod, these stores are
rapidly depleted The nervous system depends exclusively
on glucose Thus, 2t would appear possible that the nervous
system contamns glucoreceptors” sensitve to fluctuations of
available blood glucose” [77, 78]

A crude test of ths hypothesis was provided by a survey
of the effects of various metabolites on the effect of intake
of food of normal animals Increase in levels of blood sugar
was obtaned by injections of glucose, fructose, or epme
phrme Decreases were obtamed with msulin Hypoglycemme
levels were avorded It was found that temporary ncreases
m blood glucose levels corresponded to decreases i food
mtake, and vice versa, even when the calonc equivalent of
mjected metabolites was taken into account Substances wath
out effect on blood glucose did not mfluence food mtake
over and beyond the calone value of these substances [77]

The absolute values of blood glucose, however, could not
he the determnmng factor, else how could the hyperphagia
of diabetes melbtus, hyperthyroidism, or that exsting m
obesity where there 12 a tendency to hyperglycemic blood

levels be explaned For vanahon of blood sugar levels to
fl hypothal gl ptors, glucose has to cross
the membranes of these cells, thus, utihization of available

blood glucose 15 of major importance [77, 78]
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CHAPTER 7

Etiology : Hereditary, Psychological, Nervous,
and Dijetary Factors

EXcEss FAT can come from only one source, mgested food
In an otherwise healthy mdividual, food intake 1 excess of
the energy requirements of the body 15 convi o and
stored as fat If the amount of food eaten 15 m balance with
the energy expended, there can be no accumulation of fat
Any deviation from this concept contradicts fundamental
physical laws of conservation of energy

In the average healthy person, the amount of food eaten
15 micely attuned to the energy requirements of the body,
and the weight remams fauly constant at a satisfactory
level Anythmg which disturbs this equiibrium will cause
a deviation from the desirable weight Thus, gbesity may be
caused by increased mtake of food, decreased work output,
or decreased rate of heat production, acting singlv or m
combination

In this connection, we asked 108 consecutive obese pa-
tients why they thought they were fat Fufty four (50 per
cent) admitted frankly that they ate too much, while an
additional 17 (15 per cent) although blaming their obesity
prmarily on other factors, admitted they overate Thus 65
per cent of these patients mplicated faulty dietary habits

88
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as the cause of thewr obesity Popularly held reasons for
obesity, such as pregnancies, the menopause, heregﬁ/,
and glandular disturbances, not accompanied by admissions
of overeating accounted for only 18 per cent of the answers
17 per cent of the patients stated they did not know why
they became obese [43]

The disproportion between energy ntake and output as
the immediate cause of obesity 1s almost unwversally ae-
cepted But what mechamsms operate to bring about this
disproportion? Why should the homeostatic mechamsms
which operate so efficiently m most people to enable them
to mamtain a desirable weyght without thew giving a second
thought to what they eat, breah down m the obese? The
final answer, or answers to these questions are unfortunately
still lacking, A wide variety of factors have been mplicated
as the fundamental abnormality leadmg to obesity Some
of these will be discussed m the ensumg sections

HEREDITY

I has been observed that obesity m many mstances
15 familal Gumey m a study of 75 obese women, found
that 82 per cent had one or both parents who were obese,
while 10 only 38 per cent of wdividuals of normal wesght
did such a situation exst He noted that if both mother
and father were markedly overweight, 73 per cent of the
offspring were abnormally fat, .f only one parent was over-
weight 59 per cent of the offspring were excessively heavy,
while if both parents were of normal weight, only 9 per
cent of the offspring were obese [43] In a similar study of
39 obese patients, we found that 1 87 per cent, one or both
parents were overweight [39]

Heredutary obesity has been studied m different anmals



40 OBESITY TIS CAUSE, CLASSIFICATION, AND CARE

The yellow stram of mice, and the obese hyperglycemc
syndrome of mice have been extensively mveshygated The
obesity of the Danforth strafn of yellow mice is transmitted
by a dommant gene These mce attam a weight two to
three times greater than nonyellow Littermates Both males
and females develop obesity The mtake of food of these
obese mice 15 ncreased, while activity 1s dummshed These
aramals will lose weight as calculated when their diets are
restnicted [99]

The obese hyperglycemic syndrome of muce 1s also char
actenized by extreme obesity, and has been demonstrated
to be controlled by a smgle recessive gene This syndrome
has been mtenuvely stadied by Mayer and associates The
average consumption of food by these anmmals 15 about 20
per cent greater than those of normal weight However,
measurements of activity teveal that normal mice are 50 to
100 times more active than the obese mice The mactvity
precedes the development of obesity Thus even when a
genetie factor can be positively implicated m the etiology
of obesity, a disproportion between every mtake and output
must exist hefore obesity can develop When these factors
are controlled so that the disproportion 1s elmmated there
15 no excess accumulation of fat [78]

On the other hand, usless exceptional genetic conditions
were present, it has not been possible to produce excessive
deposition of fat in experimental antmals by purely dietary
means Fenton and Carr observed the weight response of
four dufferent strams of mice to vanations in the fat content
of the diet An mcrease 1n the rate of gam m weight was
noted m only two of the strams, thus suggestmg that genetic
factors are mvolved. Whether these results obtamed with
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mice can be apphed to the problem of obesity m man 1s
uncertam [37]
WThere 15 no disputing the fact that mdwiduals are built
differently Some are much larger than others However,
mere size, or a large frame, does not constitute obesity It
15 the amount of padding on the framework that determmnes
that, and such paddmg must be acquired
While the matter 1s not definitely settled, we feel that the
tendency for obesity to run i famihes depends more upon
environmental than hereditary factors It has been found
ﬂfmmowed greater vamation than any
other charactenstic m 1dentical twins who were separated
at an early age and subjected to duf

Children eat at the same table as thewr parents, and
mmitate and learn the same eating habits Smce faulty eating
habuts were concerned m the obesity of the parents, dupl-
cation of these habits in the offspring will result

Gurney found that among the overweight patents he
studied 43 per cent had an obese mother, while 15 per cent
had an obese father [48] In our group, the ratio was 46
per cent and 18 per cent respectively Since the mother
has the greater control of the child s diet during the forma-
bive jears, 1t 15 likely that she tries to force her methods
of eating upon her children

The separation of the relative mfluence of heredity and
environment 1s as dufficult for obesity as for many other
charactenstics Much of the evidence pomts to the domu
mance of environmental factors in most mdviduals In any
case, the hazards of overweight are essentially the same 1n
both groups, and both will respond to a properly controlled
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weight reducing regumen That one 15 a member of an
obese family should be no deterrent to a desrable loss of
weight

PsycHOLOGICAL FACTORS —

Eating 15 a popular outlet for anxieties and frustrations
It substitutes a pleasurable sensation_for the unpleasant
feelngs engendered by _emotional stram Obestly afords
some mdividuals an excuse for other madequacies It pro
tects them from bemg forced to do hard work or other

pl tasks Their app 1s used as an excuse for
failing toTndulge m normal social activities and as a re
sult normal responsibibties of mamage parenthood and
community obligations are often avorded

A Freudian concept sees obesity as the result of arrested
sexual develop the htido g at the oral stage
The mouth 15 the erotogemc zone and the partaling of
food 15 the gratification

Once obesity has become established the ndividual feels
himself different from others and he may tend to isolate
himself Emotional problems are thus mcreased and a
vicious crrcle 1s set up

This type of mdividual looks for some factor beyond his
control as the canse of lus obesity as 2 face saving mecha
msm Any implication by the physician that s obesity 15
caused by glands or heredity 15 just what the patient 13
seeling and can result in wrreparable harm

This patient must be told bluntly that his overweight
15 caused by overeating By using food as the solution for
his problems a habit pattern becomes established Ths
habat must be broken and the patient must be re educated
1n proper eating habits (See chapter on diet management }
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Psychic stress, however, does not mvanably result mn
overeating Many individuals react quite the opposite, a
loss of weight caused by a reduction of appetite will ensue
It 15 mpossible to state whether mcreased or decreased m-
take of food wll result from psychic stress m different m-
divaduals, or mn the same individuals at dufferent times
FPatients with anorexmn nervosa may demonstrate alternate
pertods of obesity and leanness

Tre HYPOTHALAMUS

Destruction of specific portions of the hypothalamus wall
result 1n obesity [53] The exact locations of these lestons
vary 1 different species These lesions can be made at will
m expenmental ammals by means of the Horsley-Clarke
stereotanic needle In rats, the ventrolateral bodies of the
ventromedial nuclel must be destroyed These lesions will
produce obesity whether the antenor pitmtary 1s present
or not No amount of pitutary damage will cause obesity
if the hy pothalamus 15 intact

Anmals m whom such lesions were made develop an
enormous  voracious appetite They may be sad to attack
therr food The term ‘hyperphagia” best expresses their ab-
normal appetites and methods of eating

Many studies have been made on anumals 1n whom
obesity was mnduced by hypothalamic mjury to see whether
there were any changes m normal phystological functions
The outstanding charactenstic of these animals was their
voracious appetite These ammals showed an merease m
average meal size, and ate more frequently This abnormal
2ppetite came on mmediately after the lesion was made
Surgical reduction of the size of the stomach did not pre-
vent the development of obesity The animals merely ate
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smaller amounts more frequently The hyperphagia was not
abohshed by long contiued limitation of food [20]

When anunals 1 whom the medial hypothalamic nude:
have been destroyed are parr fed with pormals, the operated
ammals, m some cases, gan weight shghtly faster It s
thought that the method of eating of the operated anmals
1s responsible for this Brobeck found that when normal
animals are taught to devour thewr food rapudly, they gam
equally with thexr operated parr [15]

In the obese ammals, blood hipids are high and fat in the
lwer 1s excessive [15] However, a companson of the dry
weight of the feces wath the dry wezght of the food mgested
by normal and obese rats shows no sigmficant difference,
mdicating no change i mtestmal absorption [21] Chemtcal
analysis of the accumulated fat m the obese ammals reveals
nothing remarhable Obese ammals utilize therr stored fat
when they are starved The respiratory quotient (RQ)
during starvation 1s the same as that observed m normal
ammals [14 15,17, 19]

Recent studies utilzing deuternum oude have demon
strated that there 13 no excessive rate of absorption of food
or deposttion of fat in hypothalamic anmals The fraction
of depot fat mobilized per day 15 extremely small The
quantity of depot fat mobilized 15 lkewse small but 3t
could not be determmned defimitely that it was less than
normal [74]

Fmmeduately following the destruction of the ventral
hypothalamic nucler there 15 some decrease i activity
However, actvity gradually mereases m frequency and m
tensity The greater weight of the ammal requires more
energy for movement, and the weight shift mvolved i such
activities as eating and washing becomes sigmificant The
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recorded actiity finally exceeds the preoperative actwity
of the individual even before weight gain has ceased Thus,
the great increase of weight of these animals cannot be
attnbuted to 1mactivity [18]

“In some ammals, there 15 an mcrease m the RQ durmng
the penod of rapd weight gam (dynamic phase) Only
those few anmmals that demonstrated this rise i RQ out-
gamed normals m pawed feeding expenment Ths -
creased RQ has been attbuted to the voracious method of
eating of the hyperphagic ammals The admmistration of
thyroun to hypothalarme ammals to elevate the metabolie
rate retarded, but did not completely abolsh the gan m
weght [15, 18, 21]

In some anmals with such hypothalamie fesions, there
are noted hypoplasia of the gonads and gemtalia and ab
normalities of the estrous cycle This is mdependent of
pitwtary damage, and 15 not necessanly related to such
damage Brobeck suggested that the ingeston of large
quantities of food and the rapid deposition of fat require
large amounts of accessory food factors {vitamuns), and
that the above findings may be a result of deficiencies of
these [14] However, smee 1t has been noted that adjacent
lesions 1n the hypothalamus which do not cause hyper-
phagia frequently lead to disturbances of the sexual proc-
esses, these changes may have been caused by the extent of
the lesion and are, thercfore, mdependent of the hyper-
phaga [78] Smce the centers for many vital functions e
close together 1 the hypothalamus, and 1t 1s dufficult exactly
to control the extent of the destructive lesion, the latter ex-
planation seems the more likely

Insulin 15 required for storage of fat Relatwely Jarge
amounts are needed 1n the rap:d deposition of fat caused
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smaller amounts more frequently The hyperphagia was not
abulished by long continued hmitation of food [20]

When ammals m whom the medial hypothalamse nucles
have been destroyed are pair fed with normals, the operated
ammals, 1 some cases, gamn weight shghtly faster It 1s
thought that the method of eatmg of the operated ammals
1s responsible for this Brobeck found that when normal
ammals are taught to devour therr food rapidly, they gam
equally with their operated parr [15]

In the obese ammals, blood Iipids are high and fat 1 the
hver 15 excessive [15] However, a comparnson of the dry
werght of the feces with the dry weight of the food ingested
by normal and obese rats shows no sigmficant difference
ndicating no change 1n mtestinal absorption [21] Chemcal
analysis of the accumulated fat 1n the obese animals reveals
nothing remarhable Obese ammals utilize their stored fat
when they are starved The respuratory quotient (RQ)
dunng starvation 13 the same as that observed m normal
ammals [14, 15,17, 19}

Recent studies uplzing deutenum onde have demon
strated that there 15 no excessive rate of absorption of food
or deposition of fat i hypothalamic anunals The fraction
of depot fat mobiized per day 35 extremely wnall. The
quantity of depot fat mobihized 15 Ikewise small but it
could nat be determmed definitely that 1t was Jess than
normal [74]

Tmmeduately following the destruction of the ventral
hypothalamic nucler there 15 some decrease in actvity
However activity gradually mereases 1 frequency and m
tensity The greater weight of the ammal requues more
energv for movement, and the weight shift mvolved n such
activities as eating and washimg becomes sigmficant The
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recorded activity finally evceeds the preoperative activity
of the ndwidual even before weight gan has ceased, Thus
the great increase of weight of these ammals eannot be
atimbuted to mactwity {18]

In some ammals there 15 an increase 1 the RQ dunng
the peried of rapud weight gan (dynanue phase) Only
those few anumals that demonstrated this nse w RQ out
gamed normals tn paved feeding expenment This 1
creased RQ has becn attmbuted to the voracious method of
eating of the hyperphagic ammals The admimstrabion of
thyroun to hypothalamic smmals to elevate the metabohe
rate retarded but did not completely abolsh the gam
weght {15 18 21}

Tn some ammals with such hypothalamrc Jesions there
are roted hypoplasia of the gonads and genutaba and ab
vormalities of the estrous eycle This is mdependent of
pitmtary damage and 15 not necessanly related to such
damage Brobeck suggested that the wgestion of Targe
quantsties of food and the rapid deposition of fat requue
Jarge amounts of accessory food factors {witammns) and
that the abave findings may be a result of defencies of
these {14] However swmee it has been noted that adjacent
Iestons 1n the hypothalanmus which do not cavse hyper
phapa frequently lead to dusturhances of the sexual proe
esses these changes may have been caused by the extent of
the lesion and are therefore mdependent of the hyper
phaga [78] Smee the centers for many vital functions lie
close together m the hypothalamus and it 1s dfficult exactly
to control the extent of the destructive lesion the latter ox
planation seems the more hkely

Insuba 15 requred for storage of fat Relatively large
amounts are needed 1 the reprd depositian of fat cangs?
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by the hyperphagia Glycosuna 1s more common m the
obese ammals It 15 possible that adequate amounts of m-
sulin are not available to take care of all metabolic require-
ments (5]

Both Brobeck and Brooks conclude that the major cause
of expenmentally produced obesity 15 the breakdown of the
balance between food wmtake and energy utilization The
metabolie effects of hypothalamic myury are probably sec-
ondary to the hyperphagia [16, 19)

Recently, this view has been challenged Some invest-
gators feel that the problem 15 more complev, and mvolves
a general metabolic disturbance Disturbances in ealoum,
phosphorus, and 1ron metabohsm have been noted i hypo-
thalamic anmmals {54] The mtake of food varies with the
type of diet, bemng greatest when a high fat diet 35 offered
Very Iittle hyperphagia 1s observed when the anmals are
fed a Igh protem dret [68] Mayer found that during the
active phase of weight gamn, an excellent degree of correla-
ton could be established between the lowering of the non
fasted bload sugar levels and the hyperphaga He sug
gested, m keepmg with hus glucostatie theory, that the m-
creased rate of lipogenes:s prevented satety glucose levels
to be reached [78)

When hypothalamic animals are forced to work to obtam
thetr food, 1t has been found that they eat less than control
ammals Thus, 1t would seem that hypothalamtc animals
eat excessively not because of an overwhelming nrge to eat,
but rather because of a failure of satiety * The lesions mter-
fere seriously with the mechamsm of stopping eating and
somewhat less seriously with the mechamsm of hunger [80]

Bilateral destruction of a small region m the lateral hypo-
thalamus will result 1 complete anorewa Rats and cats 50
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operated upon die of staration although food 1s present
m thewr cages When the regions causing hyperphagia and
anoreva are simultaneously destroyed, mamtion wall result
Hyperphagic ammals m whom the lateral centers were
destroyed at a later date ceased to eat It has been con-
cluded that the lateral regions are the locations of the appe-
tite center, the location of the receptor cells and eflector
neurons The medual centers are the mhibitors of the appe-
tite center {3] Whether this effect of the medial on the
lateral centers 1s mediated by a direct neural mhibition, as
suggested by Anand [3] or acts indwectly through some
underlving metabolic disturbance, as advocated by Mayer
[78], has not as yet been established

DieTARY FACTORS

Many dietary factors have been implicated as to why
some people become obese Thus, 1t has been suggested
that fat people eat excessive amounts of carbohydrates, fats
or fat nch foods, or normal amounts_accompamed by de-
creased actity Also, such individuals are said to eat farge
4MOuRtS at one sithng, have an excesswve amount of snacks,
or eat most of thexr food at the evening meal

Using a special type of dietary hustory method, Beaudom
and Mayer found that the average mntake of food by obese
mdmduals was derived from the same proportions of fat
(87 per cent) and carbohydrates (49 per cent) as that of
normal persons Both obese and normals were found to have
snacks 1n stmilar proportions [8]

Apparently there 15 not a great deal of difference qual-
atwvely between the diets of obese and normal mdividuals

Dét would appear that the mam difference 1s quantity



CHAPTER 8

Etiology: Metaholic Factors

Ogestry 15 the result of a chrome disproportion between
caloric mtake and energy output Derangements of either
or both of these factors by some metabolc error could
cause such a disproportion Various abnormalities of energy
exchange have been suggested as the cause of obesity

Some early studies attempted to show that no sigmficant
change m weight would ensue 1 some thin and obese per
sons no matter what modifications were made n their diet
or actiity Strouse and Dye studied five cases One was
very thin A 50 per cent wncrease m food mtake and reduc-
tion of activity caused no imerease m weight after four
weeks Conversely, four obese persons whose calone mtake
was markedly reduced showed negligible weight loss after
one week to four months [112]

All these mndividuals, however, were followed on an out-
patient basis We have found that no reliance can be placed
on patients’ reports as to how much they ate A group of
obese mdviduals were mstructed to keep daily score cards
as to what and how much they ate The daly calonc intake
was then caleulated for each patient It was found that most
subjects mamtamed thewr weight, and even gained weight
on admtted calorc mtakes of less than 1000 calonies 2 daj,

438
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some as low as 400 or 500 calories a day for penods of at
least two weeks Thus 1s a most unusual findng [39]

In a study of eight obese patients who were hospitalized
and allowed a free choice of food, Strang, McCluggage and
Evans found an average mtake of 2570 calores a day More-
over, even on such a relatively high calonc mtake, a loss of
weight averagmg two pounds m four days was observed
{111]

It has repeatedly been d d m careful bol
studies where the mtake of food can be controlled and
measured, that changes m weight can be predicted with
considerable accuracy [84, 85, 125]

Practically every physician 1s famihar with the obese pa-
tient who nsists he 15 a very small eater Part of the expla-
nation for this 15 the confusion that exists in the minds of
many between bulk and food value Small amounts of but-
ter, or pastry will afford considerably more calones than
a much larger amount of leituce, but be much less fillmg
An excess of 100 calones a day will result m the deposition
of ten pounds of fat m a year Sice 100, or even 200 cal-
ories 15 so small when compared to the total daily mtake,
1t 15 easy to understand why so many obese patients msist
they do not eat more than the average

One patient was observed who requested treatment for
underweight A high calonc duet, frequent feedmgs, and
vanous food supplements caused only a very shght gam
weight after two months The patient msisted that he fol
lowed the dretary mstructions, and was eating more than he
ever did This same patient developed 2 duodenal ulcer
about a year later He was then forced to mdulge m fre-
quent feedings, and he drank large quantities of raulk n
order to be free of hus ulcer symptoms The resultant gam




CHAPTER 38

Etiology: Metabolic Factors

S)H_EE 15 the result of a chrome disproportion between
calone mtake and energy ¢ )

or both of these factors b,

cause such a disproportion Various abnormahties of energy
exchange have been suggested as the cause of obesity

Some early studies attempted to show that no sigmficant
change m weight would ensue 1 some thin and obese per-
sons 1o matter what modifications were made m therr det
or actiity Strouse and Dye studied five cases One was
very thin A 50 per cent merease n food mtake and reduc-
tion of activity caused no mcrease n weight after four
weeks Conversely, four obese persons whose caloric mntake
was markedly reduced showed neghgible weight loss after
one week to four months [112]

All these individuals, however, were followed on an out-
patient basis We have found that no rehance can be placed
on patients’ reports as to how much they ate A group of
obese mdviduals were mstructed to heep dary score cards
as to what and how much they ate The daly caloric mtake
was then calculated for each patient It was found that most
subjects mamntaned their weight, and even gamed werght
on admitted calonc mtakes of less than 1000 calones a day;
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some as low as 400 or 500 calones a day for penods of at
least two weeks This 1s 2 most unusual findng [39]

In a study of eight obese patients who were hospitahzed
and allowed a free chorce of food, Strang, McCluggage and
Evans found an average mtake of 2570 calories a day More-
over, even on such a relatively hugh calonic mtake, a loss of
weight averagmng two pounds 1n four days was observed
[111]

It has repeatedly been d d 1 careful bol
studies where the mtake of food can be controlled and
measured, that changes i weight can be predicted with
considerable aceuracy [84, 85, 125]

Practically every physician 1s famihar with the obese pa-
tient who msists he 1s a very small eater Part of the expla-
nation for this 1s the confusion that exists mn the mmds of
many between bulk and food value Small amounts of but-
ter, or pastry will afford connderably more calores than
a much larger amount of lettuce, but be much less fillmg
An excess of 100 calones a day will result m the deposition
of ten pounds of fat m a year Since 100, or even 200 cal-
ories 15 so small when compared to the total daily intake,
1t 15 easy to understand why so many obese patients msist
they do not eat more than the average

One patient was observed who requested treatment for
underweight A Ingh calonc diet, frequent feedings, and
vanous food supplements caused only a very shght gan m
weight after two months The patient msisted that he fol
lowed the dietary mstructions and was eating more than he
ever did This same patient developed a duodenal ulcer
about a year later He was then forced to indulge 1n fre-
quent feedings, and he drank large quantities of milk m
order to be free of hus ulcer symptoms The resultant gam
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m weight was so rapid that it was necessary fo inshiute
dietary restrichions to prevent excessive gam of weight

IncrEAsED EFFsciency or Dicestion
AND ABSORPTION

It 15 obvious that if one mdividual absorbs more of a
suntlar meal than another, hs caloric mtake 15 greater How-
ever, 1t has been found that the calonie value, mtrogen, and
fat content of the feces are the same for obese and normal
mdviduals on comparable diets Symlar findmgs have been
described when underweight subjects were compared to
normal persons (109] In their studies on rats made obese
by hypothalamic lesions, Brooks and hus co-workers could
find no difference between obese and control ammals when
the dry weight of the feces was compared to the dry weight
of the food [21]

NI1TROGEN EXCHANGE

Strang, McCluggage and Evans found that the level of
pitrogen exchange m obese mdviduals on a restricted diet
was normal i 016 Gm of mitrogen per hlogram of 1deal
body weight was furnished, and that this was no different
from that observed i normal mdsviduals [110]

The mitrogen output ;m undemounshed mdiwiduals under
gomg treatment with a high calone diet is less than normal
at the outset, and after treatment It 1s the undernounished
mdindual who handles energy conservatively and with
Little body waste {209]

RESPIRATORY QUOTIENT

The respiratory quotient represents the relationshup be

tween oxygen mtake and CO, output Expressed mathemat-
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wally, RQ = C(?’ The y quotient of carbohyd

P

1510, of protemzo 80 and of fat 071
When an oxygen-nich substance 15 converted to an oxygen-

poor substance, winch oceurs m the conversion of carbohy-
drafe to fat, the respxrat?_gsmnmamll_mﬁ On the other
hand, when fat 1s metabolized, the respiratory quotient will
be low Because of these facts, the respiratory quotient has
been exhaustively studied 1 order to determine whether
any bolie duffe existed bet cobese and normal
mdrviduals Hagedorn found the resprratory quotient m the
postprandual state lugher m the obese than i normals This
was mterpreted as proving an mcreased conversion of car-
bohydrates to fats m the obese He also found a lower re-
spiratory quotient 1n obese individuals in the post absorptive
phase [49] Brooks found that there was an elevation of the
respiratory quotient after eatng during the dynamic phase
of obesity (period of rapid gam of weight) m ammals with
hypothalamic lestons This was attributed to the ravenous
way these ammals ate and the rapid deposition of fat sec-
ondary thereto Durmng the static phase of obesity, these
anunals had normal respiratory quotients [17]

During dietary restriction, there 1s no difference 1n the
respiratory quotient between obese and normal individuals,
mndicating that the obese can metabolize therr fat m the
same manner as normal persons [107]

The findmg of an elevated resp y quotient foll
a meal does not necessanly mean the conversion of carbo-
hydrate to fat The oudation of carbohydrates and the for
mation of acxd metabolites, such as lactic acid, mcreases
the output of carbon dioude and thus the respiratory quo
tient The 1 finding of a d d fasting resprra-
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m weight was 5o rapid that 1t was necessary to mstitute
dietary restnictions to prevent excessive gam of weight

INCREASED EFFICIENCY oF DIGESTION
AND ABSORPTION

It 15 obvious that if one mdividual absorbs more of a
sumlar meal than another, hus calorc mtake 15 greater How
ever, 1t has been found that the calone value, mtrogen and
fat content of the feces are the same for obese and norma!
mdwiduals on comparable diets Smular findmgs have been
described when underweight subjects were compared o
normal persons [109] In ther studies on rats made obese
by hypothalamic lesions, Brooks and hus co workers could
find no difference between obese and control anumals when
the dry weight of the feces was compared to the dry weight
of the food [21]

Ni1TRoGEN EXCHANGE

Strang McCluggage and Evans found that the level of
mitrogen exchange m obese mdividuals on a restrcted det
was normal if 016 Gm of mtrogen per kilogram of wdeal
body weight was furnished, and that this was no different
from that observed m normal individuals [110]

The mitrogen output 1 undernounshed mdivduals under
gong treatment with a hgh calonc diet 1s less than normal
at the ontset and after treatment It 15 the undernoursshed
mdvidual who handles energy conservatvely and with
Little body waste [109]

RESPIRATORY QUOTIENT

The respiratory quotient represents the relationsinp bt:
tween oxygen mtake and CO: output Expressed mathers
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Strang and Evans, on the basts of thew own data and cal-
culations based upon data obtawed by others, found a 25
to 30 per cent mcrease i the basal metabolic rate {107]

The excess fat 15 what causes the merease i susface area
Adipose tissue 1s not merely an wmert storage depot It 1s
part of the reticuloendothehal system with a definite, active
function, and a speafic carbohydrate metabolism How-
ever, 1t has been caleulated that the metabolic activities of
fat tussue contribute probably less than 10 per cent to the
excess heat production {98]

The excessive rate of metabolism may contnbute to the
greater mcidence of degenerative diseases m overweight
mdividuals (Chapter 1) They burn themselves out faster

Durmg weight reduction by dietary means, the basal
metabolic rate remains within normal limits if an adequate
amount of protem 1s provided Some studies demonstrated
a lowermg of the basal metabolic rate durng weight re-
duction This was probably caused by an mnadequate mtake
of protem [99] During weight reduction the rate of heat
production dunimishes to a greater extent than either the
weight or surface area, but never goes below the theoretical
normal level {107]

SpEciFIc DYnaMiIc AcTiON

The specfic dynamuc action of food refers to the m-
creased metabolism above the basal rate caused by the
metabolism of food The merease caused by protem 15 80
per cent, that caused by carhohydrate 6 per cent, and that
caused by fat 4 per cent

The determination of the specific dynamc action 15 diffi-
enlt Smce 1t measures the merease m metabolism over the
basal level, the establishment of a true baseline 15 1mpera.
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tory quotient 1 the obese represents an mereased metabo-
bsm of fat This may be y b of d d
glycogen stores, and 15 consistent wath the usual findings of
pathological changes m the liver 1 obesity plus the poss:
bility that the mereased level of metabolism m the obese
depletes glycogen stores more rapidly [99]

There have been no cc ent and sig
noted m the respiratory quotients of obese and normal mdt
viduals that would mdicate fundamental varations m me
tabolism Changes noted n some studies may be just as well
explamed by other factors The respiratory quotient 15 at
best difficult to measure accurately It represents the total
of a great number of complex reactions gomg on at the
same time As Long has stated, 1t 1s probable that too much
emphasis has been placed on the level of the respiratory
quotient as evidence that a certan smgle process 1s or 1S
not occurnng [85]

Poant diffe

BasarL MeTABoLic RATE

The basal metabolic rate represents the hasal heat pro
duction of the body 1n relation to the sutface area Strouse
and Dye [118] found that: ** - « an omzercht nOC
underweight was associates
the basal metabohe rate M
that the basal metabolic rate was withm normal limts 18
the obese The vast majonty of patients i our cline pre-
sented no abnormality mn thewr basal metabohe rate [39, Ed
41
{Vh:le the basal metabohe rate 15 usnally normal 1 obes
1ty, the total basal heat production per hour 15 excessively
lugh smce the surface area 1s relatwvely greatly increased
When heat production was related to the ideal surface ared,



ETIOLOGY METABOLIC FACTORS 55

about 200 calories would rep the specific d

action If obesity depended upon this specific dynamic ac-
tion, 1t would have to drop 80 to 50 per cent m mild cases,
and completely disappear m severe cases Such changes
should be demonstrable The falure to be able to do so 1s
m opposition to the suggested causal relationship of re-
duced specific dynamic action to obesity [108]

REBOUND OF METABOLISM

A decrease m metabolic rate to below the baselne after
the nse caused by the mgestion of food was found m obese
mdividuals by Bernhardt This decrease was also thought
to follow exercise Thus saving m metabolism could account
for an mcrease m weight after a prolonged time However,
neither Wilder, nor Strang aed McCluggage were able to
demonstrate this rebound effect 1n therr studres [108, 125]

Luxury CONSUMPTION

This 1s a term for a mechanism whereby normal mdwvid-
uals compensated for an wcreased ealoric intake by an m-
crease m metabolism Grafe postulated that such a mech-
amsm was absent in the constitutionally obese [46]

It 15 true that undernourished persons will respond to an
adequate diet with an mncrease i metabolsm However,
this 1s 1o proof that such happens i normally nourshed
mdividuals nor has this been demonstrated. An ncrease
metabolism will occur 1n superalimentation only when there
15 also protemn overfeeding and 1s probably caused by the
specific dynamic action of the proten [98]

KETos1s
MacKay and Shernll, m thex studies on metabolic
changes, found that some obese subjects, while fastmg, de-
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tive Considerable trammg and practice are necessary be-
fore any mdividual becomes a satisfactory subject Deter
munations must be carrted on for a suffictent length of tme
Since the stomach may not completely empty self for
three or more hours the study must be continued for several
hours beyond that

The method of exp g the m bolism 15
also important If 1t 1s represented as the per cent merease
the specific dynamic action m the obese will be relatively
low, smce they start with a lugh baselme caused by ther
mcreased rate of heat production It 15 better to express the
spectfic dynanuc action as the total mcrease m heat produc-
tion rather than the per cent mcrease 185]

Using a group of tramed subjects, and contmumg the
study for eight hours Strang and McCluggage found no
sigmificant quantitative difference between obese, normal,
and thin individuals m the total increase of heat produchml
They used a diet wlich supplied 610 calores The addt
tional heat produced was 57 calories The cost of digestio
was, then, 9 per cent [108] Benedict found it to averss®
about 6 per cent m his senes, using a different diet Wilder
stated that, at best, 1t 1s no more than 10 per cent [125]

Wilhelm) m a comprehensive summary of the prob
specific dynamic action quotes studies demonstrating no
change m the specific dynanme action 1n ptuitary disease
after hypophysectomy m dogs, m exophthalmic gotter aod
hypothyroidism, and m adrenalectomized dogs He 3]5;
noted that the specific dynamic action 1s not a function O
the amount of food mgested, but of the amount ‘metabolized
and vanes with the state of nutrition [128]

It has been demonstrated that an mtake of about 100
calones a day m excess of requrements wll result iz a gam
of ten pounds m a year On a dret of 2500 calones 2 day

lem of
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weight with age noted n the older tables of standard
weight pter 1) 1s probably 2 result of this However,
thus merease i weight 1s relatively small, and normally does
not result in chnical obesity

Mayer found that abnormality of energy exchange m the
hereditary obese hyperglycemic syndrome m mice was as-
soctated with a marked decrease of activity by these an
mals [78] However, 1t 15 questionable whether mactvty 1s
mportant m the etiology of most cases of human obesity
In our study of the subjective npressions of overwesght
mdivaduals as to the cause of thexr obesity, only two of the
108 patients questioned attributed therr obesity to actvity
[43] Enforced mactivity, such as the result of ac_cldﬁt,
illness, or surgery 1s probably accompanied by a great deal
OF psychie stress which may concomutantly pervert the nor
mal appetite mechamism Conversely, the same emotional
disorders which might cause a voluntary decrease of activity
could also canse an ncrease mn the mtake of food In other
words, mactivity 15 not necessanly the cause of obesty,
both may be the result of some common situation

LirorHILIA

This 15 a term wsed by Bergman to desenbe an abnormal
tendency of obese imdividuals to fix fats, and an increased
difficulty m losing fats from thewr depots Hetenyr made
several observations 1n support of this concept He found
that 1 undernutrition, the blaod lipid level 1 mdividuals
of normal weight d unch d, but d dmn the
obese Obese individuals given a fatty meal had a lesser
mcrease 1 blood lipids than normals He also found that if
olve oil were myected mto the lean upper extremities of
persons with hpodystrophy, absorption was normal, but
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veloped a greater ketosis than normal mdividuals, and some
had very httle kétosis They behieved that the obese became
ketotic dunng starvation because they bumed a greater
amount of fat Those subjects that showed a dimunution m
ketone bodies were thought not to have 2 sunple shesity
Therr fat was considered locked 1 storage depots and was
not available for metabolsm An endocrme basis was sug
gested for this phenomenon [71]

If the above were correct, what sort of metabolic mixture
were these mdividuals utilizing? Energy 15 denved from the
metabolism of carbohydrates, protems, and fats ‘Those md:
viduals who had decreased ketosis were believed not to be
metabohzing fats ¥f protews were bemng utihzed to supply
the energy which the locked fats could not, there should
have been a distnctly greater negative mitrogen balance m
this group Unfortunately, such balance stucies were not
mcluded

There was 10 previous dietary control in any of these
studies It 15 possible that the difference in the nufritional
status between these groups caused the vamation m the
amount of ketosis rather than any pecubanty of the stored
fat
\/Tfle entire subject of the ketosis present m obesity 15 con-
fused Some investigators have and some have not found
mereased ketosis a constant inding durmg the dietary cor
rection of abesity The absence of any consistency m these
vanous expermmental studies casts considerable doubt on
the causa] relationship between ketogenesis and obesity

PHYSICAL ACTIVITY

\_/A’ decrease m activity will, of course, result i an merease
of weight 1f the diet remams constant The mgreasing



CHAPTER 9

Etiology: Endocrine Factors

DrsruNcTIoN OF one or another of the endocrine glands has
often been considered a cause of obesity Not only have
many glands been thus imphcated but even when a gland
has been singled out as the etiological factor mn a particular
case, there has been no agreement as to whejher hypofunc
tion or hyperfunction exists The mclden:3 of frank ewvi-
dence of endocrme dysfunction i overweight mdividuals
(other than therr obesity) 1s small. Of 200 unselected cases
of obesity studied by Rony, only 18 had definite evidence of
endocrine disease [98] Even this small number may be
somewhat exaggerated, since 1t 1s sometmes difficult to
determme whether the endocrne disturbances are nde-
pendent lestons, the cause of the obesity, or manifestations
secondary to 1t It 1s hikely that endocrme diseases cause
obesity m only a relatively small number of cases

Some of the glands which, because of some abnormality
of function, have been thought to cause obesity, are dis-
cussed below

Tryromn

Hypofunctionof the.thyrod gland 15 one of the most
!r/equen\ly _u_np_hcitﬁlﬂi’wauses of obesity The gamn
59
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when mjected nto the fat lower extremibes, absorption fol
lowed the pattern observed i the cbese [35]

Increased lipogenesis and difficulty 1n mobilizmg fat re-
serves has been demonstrated 1n the obese hyperglycemic
syndrome of mice (78] However, no mcrease m the rate
of lip could be d rated m anmals made obese
by hypothalamic lesions In these latter ammals, 1t could not
be established with certanty that there was a decreased
ability to mobilize depot fats [74]

The concept of Lpophiha has not been established_m
human obesity In controlled studies where obese mdind
tials have been observed on submaintenance diets, the rate
of loss of weight has been as calculated If an adequate
amount of protemn were allowed, the patients remaned m
mtrogen balance This should not be the case if there were
any mpawment of fat mobtlization In additon the BMR
has almost always been normal 1 obese human bemngs
whereas hypometabolism has been characteristic of the
obese hyperglycemic syndrome of mice

In conclusion, 1t can be stated that no pecubar mecha
nmism for controlling energy, as 1s mpled m the concept
that the amount of food intake has no effect upon the
weight of some mdividuals, can be demonstrated Subjec-
tive impresstons of the amount of food eaten are uprehable
and faisleading Careful, controlled studies have been un
able to confirm the conclusion drawn from data based upon
such ampressions
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v§besity followed castration 1n some anmmals However, this

15 probably a species reaction Castrated humans are not
necessanily obese Eunuchs may be of normal weight, or
even lean In some civihzations where castration 1s per-
formed m all males above a certamn age, the madence of
obesity 15 not found to be excessive
\ Many mdwiduals date therr obesity to a time when major
gouadal changes occur, such as puberty, pregnancy, or the
chmacterram However, changes m " hormonal functions at
these Himmes are letely duff There 15
gonadal function at puberty while the climacterium repre-
sents waning glandular funchion We are again faced with
attributmg the same phenomenon (obesity) to hypo and
hyperfunction of the same gland

Aside from the differences of endocrine changes, there 1s
no garding the develop of obesity at these
vartous times Actually, some mdwviduals lose weight then
Obese children frequently lose weight at the e time of pu-
berty A Joss of weight followng the menopause 1s also not
uncommon Weight tables show no rapid changes 1 those
age groups 1 which these vanations m gonadal function
oceur, suggesting that there 1s no startlng deviation of
weight for the average mdmdual comcident with these
changes

Menstrual_disorders and sterility are frequently present
m the obese women Their cor correction, which frequently
occurs after weight reduction, makes 1t hkely that they are
secondary to the obesity, father than a cause of 1t

PrTurTARY

In the early part of this century, Frohlich descnibed a
syndrome consisting of trophic disturbances such as mfan-
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m weght has been attributed to the low level of metabo

_hism In'a study of 53 patents with mild hypothyroidism
Seward found that 14 patients under 40 years of age, and
1 over 60 complained of weight loss, while 12 patients over
age 40 gamed weight. Sixteen patients under age 85 were
underwesght and 2 were overweight Of those over age 40
12 were overweight and 2 were underweight [100]

Plummer analyzed 200 cases of spontaneous myxedema
Sixty-one and one half per cent were overweight, and 38%
per cent were underwerght There was no quantitative rela
tionship between weight and the level of the basal meta
bolic rate The average loss of weight after thyroid therapy
was mstituted was about 13 pounds The greater the degree
of myxedema, the greater was the loss of weight, suggestng
that it was edema Hwd that was elimmated, not body tissue
When all the excess fimd was ehmnated, the average
weight for the group was somewhat below normal He
suggested that there appears to be a loss of body flesh
which 15 replaced by edema flnd 1n well established cases
of myxedema [91]

Hypothyroid and myxedematous patients are not neces
santly obese Conversely, most obese individuals do not have
a low basal metabolic rate (See section on o¥ygen €¥-
change )

GoNADS

The distribution of fat 15 obviously different 1 men and
women However, mere differences m the distribution of fat
do not consitute obesity There must be an excess amount
of fat deposited

Several observations have led to the belief that obesity
was associated with gonadal dysfunction The first was that
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sulted m a marked mcrease of the circulatmg neutral fat
which 15 ordinanly absorbed and metabohzed by the lver
Postenior pitwitary hormone had no effect upon the level
of the arrculating neutral fat when wjected mto dogs 1n
whom such lesions of the nervous system were made

Raab concluded that “Pitwitnin promotes the absorption
and destruction of cireulating fat by the hver through nerv-
ous pathways starting 1n the tuber cmereum and running
through the cervical cord and the abdommal splanchme
nerves to the hiver Any disturbance of the cooperative pitu-
stary mesencephabe system would lead to a retention of
excess amounts of fat in the body and thus lead to obesity”
fa4]

ADRENAL

Cushing’s disease 15 caused by hyperfunction of the
adrenal cortex Obesity 1s one of the most constant findings
m this disease bemng noted m 97 per cent of all cases The
appetite sumulating effect of the corticord hormones un-
doubtedly contributes to the development of this obesity
There 15 a charactenstic distnbution of the fat It 15 most
promunent m the upper part of the body, the cheeks, supra-
clavicular and neck regions over the spmes of the upper
vertebral columm, and the trunk The appearance of the pa-
tient has given rise to the descriptive term ‘buffalo obesity ”

\ However, some cases show pseudaobesity, that 1s, the char-
actenistic obesity of the upper part of the body 1s apparent,
‘although there 15 no abnormal merease m the total body
weight [90]

Undernutnition 1n a venfied case of Cushing’s disease re-
sulted 1n a loss of weight exactly as predicted for a normal
person This led Freyberg and Newburgh to conclude that
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tlsm gemtal dystrophy and adiposity m the presence of
a tumor at the base of the bramn [25] On the baws of his
description the condition of untold numbers of fat children
bad been diagnosed as Frohlich s syndrome and they have
been subjected to courses of hormonal therapy The normal
development of puberty belies the diagnosis m most of
these youngsters As a descriptive term “Frohlichs sy
drome can be accepted However there is no evidence 10
prove that obesity and distribution of fat i this disease are
caused by hypofunction of the antersor pitwitary Frohlich
Iumself admitted m 1940 that the obesity w Ius ongnal
case was secondary to hypothalamic damage caused By
the tumor rather than by any destruction of the pitutary
aself Hetherngton has shown that no amount of prtwtary
damage will cause obesity if the hypothalamus 15 mtact
[54]
Smmonds disease 15 a process assoctated with failure of
the antertor pitwitary Individuals with this disease are often
thin and cachechie Thus we have the situation w which
the obesity of Frohlich s syndrome and the cachewa of Sun
monds disease are attnbuted to the same dysfunction of
the pituitary gland

Cushing’s disease 15 an endocrinopathy which 13 sually
associated with obesity Thus 15 probably mediated through
adrenal cortical hormones and will be discussed further
under that heading

The ability of posterior pitwtary extract to cause a de
crease of the neutral fat 1n the blood and to prevent a 115
of blood Lipids following a fatty meal led Raab to postulate
a fat regulating center m the hypothalamus In dogs de
struction of the tuber cmereum or mterruption of the nerv
ous pathways between the hypothalamus and the liver re
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tolerance after wesght loss If the excess weight were re-
gamed diabetes agamn developed, only to disappear a see
ond tme after satisfactory weight reduction When the
weght of these patients was normal, glycosurea was not
present even though they were under no restrnctions or
treatment These authors postulated that excess fat m the
lver mterfered wath normal glycogen formation [82, 83]
The development of drabetes was related to the duration
of the obesity, and not its extent A recent study utilizing
Lver biopsies confirmed pathologically abnormalities of the
hver mn all of 20 ndividuals who were 50 to 100 per cent
overweight The seventy of the lesion was directly related
to the duration of the obestty [1311

The excess of msulin required for the deposition of fat m
the obese may also contribute to the relative hypomsulimsm
and d 1 carbohyd 1 -

Findings relevant to carbohydrate metabolism m obesity
are varable and contradictory Some cases of obesity are

d with hyp 1 However, 1t has been

noted that functional hypermsulimsm 15 frequently assoct-
ated with psychoneurotic disorders A correlation between
the duration and actmty, that 15, dynamie or static, of the
obesity and an ncrease m glucose tolerance has been sug-
gested In a study of two groups of obese women, one
representng  acte,” and the other “static” obesity, Beau-
domn and co workers found that the former had a markedly
inereased tolerance to catbohydrate after ingestion of meals
and after test doses of glucose [8]

SUMMARY
The preceding chapters dealing wath the etiology of obes-
ity started with the premuse that the immediate cause of the
condition was a chrome disproportion between the mtake
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there was a normal energy exchange, and no unusual meta
bohic feature was apparent as a cause of the obestty [38]

PANCREAS

The pancreas, through 1ts hormone msulin, exerts a pro-
found effect upon the intermediary metabolism of fats and
carbohydrates (Chapter 2) Insulm 15 also requured forJipo
genesis (Chapter 8) Prolonged ad 1on of
zinc msulin to rats has produced hyperphagia and obesity
However, regular msulin has not had this effect [70]

Recently, another hormone of the panereas which causes
hyperglycenua has been 1dentified (glugagon) An n excessive
production of this hormone has been suggested as one of
the causes of the obese hyperglycemic syndrome m mice
Increased secretion of the hyperglycemic factor would
turn cause an ncrease m msulm secretion, hence an m
crease m hipogeness [78] °

Obesity n some mdividuals has been attnibuted to a low
blood sugar, or an 4 tol to carbohydrates as
manifested by a flat glucose tolerance curve, or one with 2
pronounced dip i the level of blood sugar after several
hours It 1s argued that a low concentration of blood sugar
15 a stmulus to the appetite However, the usual finding 10
obesity, especrally 1n the middle aged, 15 2 decreased car-
bohydrate tolerance Diabetes 1s much more frequent 11
obese persons It 1s almost axiomatic that an obese mdivid
ual who develops diabetes after the age of 45 wall not r¢
quire msultn of he loses hus excess weight

Newburgh and Conn found that two thirds of persons
between the ages of 30 and 65 admtted to their diabetic
che were overweight, Thuty five patients were followed.
All except one showed reversion to a normal carbohydrate

® A great many more recent studies fal to support ths coneept



CHAPTER 10

Obesity in Childhood

For s0vE reason, obesity m chidhood 15 frequently con-
sidered apart from the problem in general Special classifi-
cations, etiologues, and methods of treatment have been ad-
vocated for this group

It 15 true that certam modifications mn the general plan
of treatment must be made because of different nutritional
requirements necessitated by the need for mamtamning
growth and development (see section on management), but
we do not feel that any fundamental differences exist be-
tween obesity m cluldren and adults

It 15 unfortunate that the obese child 1s often considered
an endocrme problem Rony, who found only 13 frank
endocrmopathies m 200 obese adults, stated there were
definite endocrine abnormalities in 34 of 50 obese children
[98] Why this discrepancy should exist 1s difficult to under-
stand Most obese children live to adulthood, and, if endo-
crme factors are responsible for thewr obesity while young,
why are they not the same m adult hfe? If there 1s such a
high meidence of spontaneous cure of endocrme abnormal-
ities, the problem has been magnified out of all proportion
to 1ts importance

Obesity m childrén probably does not differ from that

o
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and output of energy An attempt to explore possible ab
normalities responsible for this disproportion has failed to
reveal any consistent differences between obese and normal
wdwviduals as regards genetic, metabolie, or endocrme fac-
tors Contradictory results have been reported, and contra
dictory conclusions from smular data were denved by df
ferent anvestigators

Recently the question has been raised as to whether obes
1ty per se 15 a disease entity, or merely a symptom of a van
ety of abnormalittes differmg both etiologically and path
ologrcally [45, 78] It has also not been established what
effects such factors as the duration of the obesity, or its
dynamyc status (actwve or static) may have on metabolim

It 15 possible that the ultunate cause of the energy imbal
ance may be any one or a combmation of several factors
such as (1) disturhances n carbohydrate metabolism, med:
ated through abnormahties in the enzyme systems of
through some endocrine 1mbal; lying the pan
pitwtary adrenal system, the thyroid, or gonads, (2) m
creased lipogenesis or mmpairment of fat moblization (®
mactivity, (4) disturbances m the central nervous system,
probably hypothalamic m ongm, (5) psychosomatic fac-
tors, operatng etther through the autonomuc nervous sy
tem or at the cortical level, (6) genetic factors [78]

o7



CHAPTER 11

M 1 General Consideration

SINcE THE cause of obesity 1s always an imbalance between
the calonc mtake and energy output or as stated differently,
a state of posiive calonie balance, the prinaiple of treatment
becomes obvious In simplest terms, 1t implies correcting
this calonic imbalance There must be nsttuted a state of
negative calonc balance durmg the stage of active weight
reduction Following thus, the patient must be tramed to
live m 1socaloric balance so that the excess weight 15 not
regamed

A state of negative caloric balance can be accomplished
by either increasmg the energy output, decreasmg the
caloric intake, or both

PsycuorocicAL FACTORS IN THE PATIENT

Overeating as an outlet for psychuc stress 1s well recog
nized However some mdmiduals react 1 exactly the
oppostte fashion Worrying oneself thin 1s more than just a
saying Anorevia nervosa is a dnsease of emotional tenston,
but 1ts fi are duff from obesity
It 15 obvious that oyereaung 15 not the only outlet for
emotional confliets Howeser, to some individuals, eating as
an outlet becomes a fixed habit pattern It 1s this habit

69
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observed m older age groups Talbot stated that over 95 pe
cent of such cases were caused by sumple overeating [115]
In his group the cases of obesity associated with ment:
retardation and other bodily defects, such as seen 1n the
Laurence-Moon-Bied! syndrome, or those caused by hypo
glycemia were rare He also stated that 1t was unusual t
find an associated hypothyrowdism, since the appetite ap
peared to be dimimished 1n proportion to the lowered meta
bolie level Slow growth and/or mental retardation, an -
vartable accomp of d hed thyroid actaty
childhood, was not apparent 1 most obese children Bruch
has demonstrated the difficulties attendant upon determm-
g the basal metabolc rate for children She did observe
that there was no relationship between the level of blood
cholesterol and the basal metabolic rate m obese children
Thyroid admimstration and withdrawal did not influence
either the serum cholesterol level or the rate of loss of
weight [24]

In careful studies of obese childrem, Bruch found that
therr growth m stature was m excess of the average nomal
rate, but 1 harmony with the height and development of
children who mature early She found that the menarche
appeared early m obese guls Since the weight of normal
children who mature early was higher than those who
mature later, the weight of the obese patents rcpresented
an exaggeration of a normal trend [23]

It 15 obvious that these findings of mtensive growth and
early maturation are not consistent with theones which at-
tempt to explan cluldhood obesity on the basis of hypo-
thyrodism and hypopituitansm They are more i agree-
ment with observations of the growth promoting effects of
abundant nutrihion

3
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take advantage of him Too soft an attitude will soon result
m many excuses but no loss of weight The patient that
15 honestly nterested i losing weight will soon appreciate
the wisdom of such an approach The mdvidual who con-
sults a physician for weight reduchion merely to salve tus
own conscience that he 15 trying to do somethmg for him-
self, but 1s unwilling to make any sacrifices toward that end,
will not lose weight under any crcumstances Of course, the
physician must make every effort to enlist this patient’s
complete cooperation A description of the hazards of
obesity will usually wmpress the patient wath the serious
nature of hus condition However, 1f 1t does not there will
be only a waste of the physician’s time and the patients
time and money There will be no sigmficant loss of weight

In essence a bad habit must be broken and a desirable
one substituted This requires among other things 2 consider-
able amount of self discipline The patient must reahize that
although the physician can give lum some help, he must do
most of the work humself Will power cannot be admun-
stered m capsules

The role of the physician and the importance of return
visits at regular Is are Wl d by the
of a patient who also happened to be a psychuatnst She
admitted frankly that she was overweight because of the
use of an improper diet She also stated that she did not
need a physician to preseribe a diet, as dietitian colleagues
could do that equally well As a physician, she had access
to any medication she mught deswe Her objective in placing
herself under treatment was to have someone to whom she
was responstble It gave her someone to impress Since
another would be aware of her short corngs should she not
lose weight as anticrpated, she made every effort to be a
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pattern which must be changed Sometunes, other more
desirable reactions to stress can be substituted Just as other
habuts, such as excessive smokng or dnnking can be broken,
50 can abnormal eatmg

It 15 seldom necessary to resort to formal psychatric
therapy to accomplish these changes m habits A careful
and sympathetiec discussion and explanation of the prob-
lems wnvolved are usually all that are needed for the patient
to gam some wsight mto his condition

We have been rather disappomted with the results ob
tamed 1n some of our patients who were referred for formal
psychiatric therapy An extremely obese young woman of
supersor mtelligence and education had a highly responsible
position which necessitated her making platform appear
ances before large audiences She felt she made an unsightly
appearance because of her weight of around 300 pounds
Careful and complete endocrime studies done on two
occasions revealed no sigmficant abnormalities After almost
a year of psychiatre treatment, she lost no weight at all
However she was pleased with the results, because this
course of treatment taught her how to Iive with her obesity
While that was quite a commendable achievement the
menace to her health and lfe was just as great as before
therapy 1t was at best only partial treatment, comparable
to a patient with tuberculosis who has leamed to make an
excellent mental adjustment to his disease, but whose
disease itself remams untreated

Rore or THE PuysiciaN

The physician must endeavor to remamn m complete con-
trol of the patient at all times He should be understanding
and sympathetic, but not to the extent that the patient may



CHAPTER 12

Management: Increasing Energy Expenditure

EXERCISE

Exrreist Has always had great popular appeal as a means
of losmg weight Familiar to all 1s the middle age busmess
man tending to corpulence who says he will have to start
playmg golf agam However, Newburgh has shown that the
energy consumed 10 walking one mile equals 100 calories
An individual must walk about 36 males at average speed to
lose one pound of fat tissue [84, 85]

Of course, hard physical labar can result in a tremendous
energy output, as much as 2000 calories or more a day m
excess of basal requirements, but how practical 15 this as
a common proccdure to effect weight reduction? The
physical efforts of most adults are usually fixed 1 rather
narrow hmmts by thewr occupational commutments Any
major modification of this 1s usually impractical, if not 1m-
possible Also, since exercise usually imcreases the appetite,
1t 15 of dubious value m effecting a loss of weight unless
there 15 2 proportionate red 1n food m-
take There 15 also a real danger i imposing an mcreased
burden upon cardiovascular, renal, and respuratory systems
operating under a load of increased metabohsm, perhnps
even already lly or physol

4 8! 5
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model patient Durmg her period of regalar revistts, she had
a satisfactory rate of loss of weight When creumstances
made it impossible for her to continue regular visits for an
evtended period of time, her rate of loss dropped pre-
apttously Upon resummg regular supervision, this returmed
to its previous level She stated she reahzed the importance
of the diet, but n the absence of supervision, a certan 1
centive was lackmg Dietary lapses became more frequent
The excuses she manufactured, which were not acceptable
to her physician while she was under supervision were
readily accepted by her In short there was a breakdown of
the diseapline that 13 so essential to successful reduction of
weight

Some patients will question the need for frequent revisits
They cannot understand why they should return when
nothing new 15 done for them They feel that smce the
primary therapy is the diet, why cant they be permitted
to follow 1t bv themselves? The above illustration 15 the
answer to that queston They usually will not It must be
carefully explamed to such patients that if they are smeere
about wanting to lose weight, constant supervision will
effect a much more raprd attamment of a desirable weight,
and will be less costly in the Jong run Seyeral patieats who
discontinued therr visits returned and admitted the wisdom
of and necessity for constant supervision
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function The basal metabolic rate m obesity 1s normal when
calculated for the actual weight of the mndividual [107,
113}

More recently, thyroid has been used as a metabolic
smulant to try to burn up excess fat The consistent, pre-
dictable effect of thyroid mn mcreasmg metabolism 1s well
known mn myxedema Relatively small doses are sufficient
to bring about this effect Usually no more than two to
four grams of thyroid daily 1s requred to mamtan an
euthyroid state after total ablation of the thyroid gland
Actually, hypothyroud patients are relatwely tolerant to
thyroid medication

The calorigentc effect of thyrod m the euthyroid in
dvidual, however, 15 pot so certam In a long range ex-
perunent, Johnston, Squires and Farquharson studred the
effect of increasing increments of thyroid [57] They found
that 1t was extremely difficult to brng about a permanent
elevation in the basal metabolic rate On a dose of two
graws a day, there was an early nse m the basal metabohe
rate, then a gradual fall When the dose was mereased to
four grams datly the metabolic rate agam rose, on pro-
longed admustration 1t agam fell but not to the ongnal
level A few mstances of tonicity were noted On six grams
daily, there was agam an mncrease in metabolic rate Thus
again dechned, but became stabilized above the control
level Touc symptoms were frequent At this dosage level,
some subjects began to lose weight Those who did suffered
from mereased fatiguability, malaise, and palpitation

When thyroid was discontmued, the above workers noted
that there was quick rehef of touc symptoms However,
there was also a rapid drop 1n the basal metabolic rate -
dicatng that the thyrod gland was depressed, probably
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While actwity alone cannot be the entwre solution to
the problem of obesity moderate exercise_should be en
couraged as part of the reducing regimen Although 1t 15

ble to ask an individual to walk 36 miles to lose
one pound walking one mile a day a not too difficult task
will result 1n an expenditure of energy equivalent to ten
pounds of fat n a year Sumbarly regular ndulgence m
other forms of actiity and sports to a reasonable extent
can result m the expenditure of a considerable amount of
caloric equivalents when calculated on a long term basis
provded there 1s no simultaneous increase m the amount
of food eaten [78 118]

Exercise 15 also of great value mn creatng a feeling of
well bemng mamtaming muscle tone and helpmg take vp
loose skin

Drucs

Several drugs are reputed to cause an merease w the
metabolic rate thereby resultmg m the consumption of
excess tissue Dimtrophenol 15 one of these However the
high medence of serous tovic effects such as agranulo-
cytosis cataracts neuntis and skm rashes makes 1ts use ex
tremely hazardous and it should never be emplb)’ed

Thyroid hormone has enjoyed great populanty as a
weight reducmng agent for many years Ongmally it was
thought that dimmished thyroid actwity was a frequent
cause of obesity and therefore the admmistration of the
thyroid hormone would act as a speafic remedy 1 C'O“EC:{
mg this However more recent studies have demonstrate:
that hypothyrord and even myxedematous patients are not
necessanly obese mdeed they may be underw eight [100{’
Conversely most obese mdwiduals have normal thyrot
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that this drop 1n basal metabolic rate does not appear 1f
the diet contams an adequate amount of protem [125] We
bave noticed no significant change i the basal metabolism
of patients successfully losimg weight on a low calorie diet
contammg 75 Gm of proten a day [89, 41, 42]

~+We do not mean to mmply that thyroid should not be used
when mdicated It certamnly should be prescribed for obese
patients who are also hypothyroid However, 1t should be
realized that 1ts use 15 to correct a comeidental disease, just
as digitahis or msulin would be used where mdicated rather
than as a specific treatment for the obesity itself
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because of an mhbition 1n the formation of the thyrotrop
hormoue of the antenor pitwtary Fortunately, this depre
sion was only temporary, and there was a return to contr
levels in about two to six months

There was great mdidual vanation 1 the tolerance ¢
thyroid among euthyroid mdividuals found m the aboy
studies Some could not tolerate three grams a day, whi
one pattent noticed no 1l effects while taking ten grams
day This latter patient, meidentally, gamed wesght whi
taking such an enormonus dose of thyrod [57]

The effect of thyroid on loss of weight in the norm2
person 15 wnconstant and unpredictable When 1t does occur
1t 15 apparently secondary to the toxic effects of the drug

As a result of these studies, 1t 1s obvious that there 15 I
mdication whatsoever for the routine use of thyroid in the
management of obesity There 15 no phystological basts for
its employment, since hypothyrod persons are not neces
sanly obese, nor are obese individuals wath rare exception,
hypothyrod  Although the basal metabohe rate of obese
patients 15 normal when calculated for therr actual weight,
computations based upon therr 1deal weight mdicate that
their energy output 1s high Thus, not only is thyrod 10
effechive 1n moderate dosage, but potentially extremely
dangerous when used m sufficiently large dosage to cause
weight reduction smce such action 1s mediated through 15
touc effects After an extensive tral, and except m 6255
with proven hypothyroidism we have abandoned the us®
of thyroid at our clmc for the simple reason that 1t 18
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CHAPTER 13

Management: Decreasing Energy Intake (Diet)

SINCE ACCOMPLISHING weight reduction by increasing the
energy output 1s not only meffective and mmpractical, but
may even be dangerous, the management of obesity, for the
most part, must be concerned with the reduction of calonc
mtake through proper dietary regulation There 15 con
siderable controversy as to the type of diet both quattatuvely
and quantitatively that will best accomplish a reduction of
weight Evaluation of some of the problems mvolved may
help to clanfy our own posttion

Funcrions oF A DiET

What are the functions of a weight-reducing duet? (1)
The patient should lose weight, and (2 { he should establish
proper eating haits lest the weight be regamed after ter-
mination of treatment

Facrors INVOLVED 1N PLANNING A DIET

In order to effect a loss of weight, the diet must provide
less calories than the mdividual expends How much less
depends upon how rapid a loss of werght 15 desred The
caloric mtake can be reduced to extremely low levels wxd}
safety Strang, McCluggage and Evans observed a group &

78



b/ects o diep of 444 1 Per d, tammg 09
™ of 8 Of 1degy ody Werghy, S€ patiengg
Temaimeq Ditrog, eq bnum, felt v, d tained
therr o, ! 18 hetosrs deveIoped 1 Spute, of an avey,
age welgbtloss of 91 Kg 100 days {110 1113
Ureme resmcuons of Ies, bowever can only
be gy, ed 1 OPital \phe, Al portion, Of food 4,
Wergheq 2 mensu, d It g5 no ecessary ¢, €nforeg
Markeq , depr, of fooq e chny, Managemens
of the Verage case f obe,
1t other factorg e from 4, 1 calorzes must be &iven
Stderay, onP T, t muse (1y Contar, ©Quate
t otem (1 Cm of Prote, PerKg of leal Weighy
Satisfaey, ry), (2) o suffig, arboh, € to a0t
55 2 prog Sparey and Prevent 1, S, (3) quat,
eraly an ) or sy "encies sp, b
nade by Subpleme, E acceptal), to
Datieny It s uselegy ty ¢ Orce dividya) fooq,
at are tlsive foh,
nd impo, nction of 2 diet 1 4 teach ¢,
DPatieny eat, by every by Mportany
effect, Joss of Weght , d 15 Much more Aty to
Tphsh f ) 15 bave , Patieny lose 49
Yundg X mong, ba LY Fegam 4 three
onthg after Stpery,, on js ted? ye appens
all to,, Juengly use th 'Portap, Ction of
d:erotbe Dy 15 not taken o accoups The Patieny ‘o)

T
Obese bct:mse be a4 xmproperly I thyg oo not COrrecteg



80 OBESITY ITS CAUSE CLASSIFICATION AND CARE

Tt 15 to accomphsh this purpose that we use and advocate
a general diet, made up of ordmary everyday foods with
an average distribution of proteins, carbohydrates, and fats
It encourages cooperation by the patient since the adjust
ment he has to make 1s only quantitative, not qualitative
also Patients who are smcere about wanting to Jose weight
mahe this adjustment readily m about three to five weeks
Thereafter, the problem of detary adherence 15 rot too
great When satisfactory weight reduction has been accom
phshed, a firm foundation has been lad for the mamtenance
of proper eating habits Adjustment of this basic duet by the
addition of sufficient foods to make 3t 1socalone 15 smple
for the physician and patient and places no addstional stran

upon the patient
Many types of diet combmations have been advocated
the pr s of each procl g its supenonty Asde

prop
from a few which are faddist and nutntionally madequate

most diets are satusf; v, and will plish one of the
functions of a diet that 15, a loss of weight But will the
patient develop proper eating habits?

Hicu ProrEIN DIET

The Ingh protem diet is probably the most popular of the
special type diets It was ongwally advocated to take advan
tage of the presumably greater specific dynamic acton of
protem foods The specific dynamic action of protem 18 8

hydrate How

per cent, as compared o 6 per cent for carbol
on of proten only

ever, the 80 per cent applies to the mgests
Even huigh protemn diets contamn some carbohy drate and fat
It 55 almost ble to sep these elements from

protem smce they cocwst 1 the natural state of foods The
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PrROTRIN POWDERS

These are widely advertised for use m weight reduction
with the recommendation that they be used m place of
meals, or sprimkled on food 1t 15 thus anticipated that the
high specific dynamic action of the protem wall in some
way cause a consumption of excess fat As has been shown
the specific dynamic effect of food is a small factor m the
total energy exchange

We studied the effects of one of these preparations in the
followmng expenment Alternate patients were assigned to
one of two groups A 1200 calone diet was presenbed for
the patients 1n one group The patients 1 the other group
were given a protem powder preparation They were in
structed to use two teaspoonsful of this powder dissolved m
water for breakfast and Junch, eatmg nothing else for those
two meals No restrictions were placed on their dinner of
evenmg meal It was found that there was practically no aif
ference m the rate of weight loss between the two groups

The expeniment was then modified as follows No change
was made for the group that received the 1200 calone diet
The other group contmued to use only the protem powder
for breakfast and lunch However, a diet was prescnbed
for thexr dinner This dict was calculated to contan the
ference hetween the calories contamed m the powder used
for breakfast and lunch and 1200 calortes Thus thex total
daily mtake was also 1200 calonies When the caloric wtahe
of this group was also controlled, a shghtly greater ate
of weght loss than that attamed by the ‘control E“"‘I;
ensued, The average weekly weight loss for the contr®
group was 09 pounds, while that of th
protem powder was 1 2 pounds (Table 5) However,

usmg the
e group 3?5' ot



ts w d the Protem wder com.

Unpleasans side effects These side effects were

almogy exclusxvely referable ¢, the gaslromtesuual tract angq

COnsisteq of Zastng Uritation, Nausea, xoxmtmg, and cop.
Stipaton [39]
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A further problem anses m conjunction with the use of
protemn supplements Should the weight loss be satisfactory
how 15 the patient to mantam 1t? He certamly cannot be
expected to substitute an unpalatable powder for food for
the rest of hus hfe Moreover he has recewved no traming
mn proper eating habits Since dietary restnction m additon
to the use of protem powders 15 required for optunum re
sults 1t 15 no more difficult for the patient if a general low
caloric diet 15 prescribed for all hus meals

Hicn FAT DIET

Recently Pennngton has advocated a diet high m fat
content and low m carbohydrate foods—less than 20 Gm
per meal [88 89] According to this diet about 80 per cent
of calones should be derved from fats and about 20 per
cent from p Fluds are ged but salt 15 1
stricted

Pennmgton explams the physiological basis of his diet
as follows In ohese mdwiduals there 15 a defect m the
abthity of the tissues to metabolize carbohydrates beyond
the pyruvic acid stage The accumulated pyruvie acid m
Iubits the utilization of fat and thus reduces the rate o
mobilization of fat from ts depots Since the body 1s unable
to use carbohydrates or fats m customary amounts a laxger
mtake of food 15 necessary to serve energy needs According
to Penmington much of this mgested food 15 rapidly con
verted to fat and stored m the fat depots [83]

By restricting the wtake of carbohydrates the mhnbitory
effect of pyruvic acud 1s decreased The mgestion of large
amounts of fat results m a Tuld ketonemia Thns ketonem:2
stmulates the mobilization of fat The tissues recetve 2 €O
siderable quota of therr energy needs from the mobilized







Tazre 6A Basic Repvemc Dier®
(Appm‘umately 1000 calores)

AMenu Pattern
Breakfast
1 serving of fruit, no sugar added
1egg, soft cooked, hard cooked, or
posched
33 shice bread or toast
3{ cup skimmed milk (beverage)
Plam coffee or te
Luach
2 02 lean meat or equal (see
Meat below)
35 to 1 cup of any vegetable on
List A
14 slice bread
1 pat of butter
1 serving of frng
80z of slammed mill
Plam coffes or tea
Bupper
3 oz lean meat or equsl (see
Meat below)
33 1o I cup of any vegetable on
List A

3¢ cup of any vegetable on List B
34 shce bread

1 pat of butter

1 serving of fruit

8 0z skimmed mlk

Plam coffee or tea

Sample Menu
Breakiast
40z glase orange Juice
1 soft cooked egy
14 slice enriched bread
Black coffee
3 cup skimmed milk

Lunch
2 shees Liverwurst
3% cup cole slaw seasoned with
salt, pepper, and vinegar
14 cup stewed tomatoes
34 slice enriched bread
1 pat of butter
1 small pear
8oz glass skimmed mdk

Supper
1-3 0z broiled hamburger
34 cup canned string beas
34 cup raw carrot and celery sticks
34 shee enriched bread
1 pat of buiter
34 grapefrust
8oz glass skimmed milk

Meat

"Two ounces of meat or substitute is
equal to one of the following

2 eggs

2 shices of processed vheese

34 cup cottage cheese

6 medium sardines {drain off oil)

3£ cup canned fish (dramn off oil)

2 shces cold cut (434" X 14")

2 frankfurters (8-9 per lb )

4 ths peanut butter

20z lean meat or poultry, bones
removed

Three cunces of meat or substiiute &
equal to one of the following.

1 medium veal chop .

1 veal cutlet (35" X 47 X 41

2 small lnmb chope

2 medwm ment patties
1 slice ronst meat (3§ X 4 X

2 slices hver (3 X 2' X 37}

34 1b fish

)é chicken (broiler, 15§ to 2
Tbs

)
Cold plate 1 egg, 1 slice cheese,
1 shee cold eut



TasLe 6A Basic Reovenve Diet® (Continued)

Vegetable

List A

TUse freely if served raw Use one cup
% a mealaf cooked if taken 1n excess
of this amount ealeulate as a Last B

Lisr B
You may use these vegetables raw
or cooked 3¢ cup

vegetable Lumt tomstoes o tomate Lo Pumplt
Carrots Rutabagas

qwee to 3§ cup at one meal Omons Winter squash
Asparsgus  Lettuce Pess green  Turmp
Broecol Mushrooms
‘Brussels Okra

sprouts Peppers
Cabbage Radishes
Caubflower  Bauerkraut
Celery Young string
Chucory beans
Cucumbers  Summer squash
Escarole ‘Tomatoes
Lggplant Watercress
Greens beet greens sp nach
collerds
Frnt

Apple 1 small Mango 1 small
Applesauce 14 eup Qrange 1 small
Apricota dried 4 halves Orange juce 3§ cup
Banana 34 small Peach 1 medim
Blackberres 1 cup Pear 1 emall
Blueberries 34 eup Pineapple 36 cup
Cantaloupe (6 dam) Pneapple suice 3§ cup
Chernes 10 large Pluma medwm
Grapefrut. 3¢ small Prunes dned 2 medum
Grapefrut Ju ce 34 cup Rasing 2 tbs
Grapes 12 Btrawberries 1eup
Grape yuice 14 cup Tangerme large
Honeydew melon 3§ medium Watermelon  1eup

Do Mot Ear

1 Sugar candy cake pie pastry ice eresm cookies, nuts malteds
2 Gravies sauces fred and groasy foods salad dressings

3 Smoked meats such as ham corned beef pork
4
5

Sodas beer aleobol

Starches such ns potatoes rice noodles spaghett
* Courtesy \fetropolitan Hospital Climic



TasLE 6B Basic Repverve Dier®
(Approxumately 1200 calones)

Menu Pattern
Breakfast
1 serving of fruwit, no sugar added
1 egg, soft cooked, hard cooked, or
poached

1 shice bread or toast

34 cup slummed milk (beverage)
Plam coffee or tea

Lunch
3 oz lean meat or equal (see
Meat below)
3% to 1 cup of any vegetable on
List A

1 ghice bread

1 pat of butter

1 serving of frmt

80z of skimmed mulk

Plamn coffes or tea

Supper

3 0z lean meat or equal (see Meat
below)

3% to 1 cup of auy vegetable on
List A

34 cup of any vegetable on List B
1 slice bread

1 pet of butter

1 serving of fruit

8 0z slimmed milk

Plain coffee or tea

Sample Menu
Breakfast
40z glass orange juce
1 noft cooked egg
13¢ shees enriched bread
Black coffee
34 cup slummed mulh,

Lunch

2 glices hiverwurst

34 cup cole slaw seasoned with

palt, pepper, and vinegar

34 cup stewed tomatoes

1 ghee enriched bread

1 pat of butter

1 small pear

80z glass skimmed milk *
Supper

1-3 oz broiled bamburger

34 cup eanned string beans

34 cup raw earrot and celery sticks

1 glice enriched bread

1 pat of buiter

34 grapefrut

807 glass shimmed milk

Meat

Two ounces of meat or substitute 1
equal to one of the following

2 eggs

2 shices of processed cheese

14 cup cottage cheese

6 medium sardines (drain off oil)

34 cup canaed fish (dram off o1)

2 shices cold cut (434" X 3§")

2 frankfurters (8-9 per b}

4 ths peanut butter

20z lean meat or pouliry, bones
removed

Three ounces of meat or substitute
13 equal to one of the following

1 medum veal chop

1 veal cutlet (3§” X 47 X 4")
2 small lamb chops

2 medium meat patiles

1 sltce roast meat (3{” X 4” X

2 ulxc)es fver (37 X 2/ X 37
3¢ 1b fish
3¢ ehcken (broter, 13§ to 2

Ibs
Cold plate 1 egg, 1 slicecheese,
1 shee cold cut
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defimitely established, calonie balance studies done, and the
th results repeated and duplicated, it must be

regarded more as an mterestng hypothesis rather than an
established fact

ToE DiETARY PRESCRIPTION

The calorie allowance of the diet 1s governed almost ex
clusively by how rapid a weight reduction 15 deswred. How
ever, two poimts must be given consideration m the ordinary
chinical management of obesity It 15 almost impossble to
mamtam a diet of less than 900 to 1000 calories outside 2
hospital where all foods can be weighed and measured
Calone allowances m excess of 1500 calories usually result
m too slow a weight loss, and the patient becomes dis
couraged We have employed dets of 1000_and 1200
calones Because the rate of weght loss 15 satisfactory when
such duets are used and because varety and palatability are
easily accomplished, the patient’s cooperation 15 not too dif
ficult to secure

Sunce no diet can be successful unless the patient adheres
to 1t, the method of presentation and the mstructions given
to the pahent are extremely important It must be remem
bered that eating 15 a pleasurable expenience It must be
mamtaned as such if continued cooperation by the patxen”t
1s to be obtamed Tnstructions encumbered by many “donts
cannot be expected to add to the happmess of the patient
Also, people enjoy eatmg food, not calontes When each
meal b an 1n math tics, the k" of

eating are soon. gone, and usually the patient also

Our patients are given 2 djet sheet contamng the types
and amounts of foods they are permtted to eat No mention
_ 15 usually made of any forbidden foods unless the patient
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speaifically asks about them We have found this positive
approach (telling the patient what he should eat) much
more acceptable than the negative approach (telng um
what he must not eat) Tables 6A and B sllustrate basic
diets that allow approxumately 1000 and 1200 calones
Easily made vanations and additions to these diets per-
mit any modification the physictan may deem necessary
for a specific case An additional slice of bread can be added
for those indviduals forced to eat a sandwich for lunch

TAsLE 6C AppROXIMATE CONTENT OF Foop
Facrons PRESENT Iv THE Basic
1000 Cavone Dier

Catbohydrates 100 Gm
Protems 75 Gm
Fais 40 Gm
Calerum 950 Gm
Phosphorus 1500 mg
Iron 11 mg
Vitamn A 1n excess of 500010
Thismin 1mg
Riboflavin 2mg
Misein 45mg
Ascorbie acid 1n excess of 100 mg

The content of the diets as regards protems carbo-
hydrates, fats, Is and will vary
depending upon what foods are selected from the different
groups In general the 1000 calore dret wall allow approx
imately 100 Gm of carbohydrates, 75 Gm of protemns and
40 Gm of fats (Table 6C)

Several pomts about the dietary nstructions should be
emphasized. The total ntake of food 15 divided mto the
three usual meals breakfast lunch and dinner The patient
must not be permutted to contmue with a cup of coffee for
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breakfast, a sandwich for lunch, and a too big dinner Tram
ng m proper eating habits must begm at the time of the
first viit Tt has also been demonstrated that there 15 a
greater mcrease mn weight when all the food 15 eaten at
one time than when the same total quantity of food 1s taken
mn dnuded portions throughout the day This may be caused
by an mability of the body to handle large amounts of food
taken at one time, with the result that the excess 1s diverted
to storage It has also been found that large feedings de
creased specific dynamic action as compared to smaller,
more frequent feedmgs

The patient 15 not given daily menus, as this makes for
monotony Rather, he 15 given a choice of several foods
from each group, and he can make hus selection as deter
muned by his tastes, desires, and convemence at the time of
eating It 15 rather difficult and embarrassmg to ask your
hostess to prepare a special menu for you because that 1s
what your diet demands for that meal

The diet must contam a sufficient vanety of common,
eastly obtamable foods to satisfy everyone, no matter what
s socral or economic position may be It should be capable
of bemg followed as well by the socal Lion who attends
dinner parties several times weekly as by the harmed bust
ness man who must grab a quich meal at whatever restau
rant may be near, by the affluential as well as by those less
fortunate financrally

No mention 15 made of the caloric content of foods If
the patient, as so many have, has bought a book, he 15 ad
vised to hude 1t ‘The science of dietetics 15 much too com
plex for one to expect the average person, after readmtghn
book, to be adept at plannmng meals on the spur of the
moment Even if the patent can master tables of caloric
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values, he knows httle about the quahtative differences 1
food values among, for example, potatoes, pie, and butter
In hus 1gnorance, he thus makes unwise substitutions 1 hus
self planned diet, with the result that such a diet frequently
18 nutnt:onally madequate

In the diet here dlustrated (Table 6), the patient 1s
allowed free substitutions withn any group, but no sub-
stitutions between groups are permutted

To re emphasize what was stated above, people Lle to
eat food, not calortes, and an exercise in mathematics offers
no particular pleasure The calculations should be made by
one capable of making them properly The patient should
devote his energies to followmg the diet, rather than be
called upon to plan it

DieTARY MODIFICATIONS FOR CHILDREN

As previously mentioned { Chapter 10), some mod:tfications
are made 1 the basic diet (Table 6) when 1t 1s prescribed
for children Unless the child 15 grossly overweight, we do
not attempt to effect an actual loss of weight Rather, our
efforts are aimed at preventing a further gam m weight,
thus allowing the child “to grow mnto” hus present weight
In addition, 1t 15 usually wise to prescuibe supplementary
vitamns, and merease the allowance of mik to one and
one half pints a day It 15 frequently possible to allow as
much as 1800 calones a day

PRESENTATION OF DIETARY INSTRUCTIONS TO
THE PATIENT
Adherence to the diet 15 the one essential of 2 reducing
regumen Without 1t, there ean be no loss of weight. The
diet must be explamed to the patient most carefully, and 1
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the greatest detal This 1s not the place for tme savng
devices The patient must be umpressed with the mportance
and senousness of the matter Each of the meals 15 dis-
cussed. The selection of foods within groups must be ex-
plamed It 1s surprisng how frequently a patent wll ask,
“Do 1 have to eat everythng in that group for each mealt”
This 15 the tume to take mto account individual dslikes,
1diosyncerasies, and allergies The importance of some of
the components of the diet, such as salads and fresh fruits
for bowel regulanity, and mlk for 1ts caleium content, 15 €x
plamed Should necessity require that any mportant con
stituent of the diet be ehmmated, replacement by a proper
supplement or medzcation must be made All questions, no
matter how irrelevant or foolsh they may seem to the
physician must be fully and thoughtfully answered, for
they are not wurelevant or foolish to the patient Calorees are
not mentioned The relative size of portions 1§ described,
using measurements and compansons that are familiar to
the patient For example, we describe the size of a portion
of meat or fish as bemg equivalent to the suze of 2 dollar
bill and about one quarter mch thick That he will readily
dentify, whereas tellmg lum a portion should be 100 Gm
means nothing at all to hum

Salt and flud mtake are not restrcted unless some
specific mdication such as hypertension or congestine
cardiac falure coexists We rely on the homeostatic mecha-
misms of the body to mamtan fluid and sodum equilibrium
In the presence of normal cardiac and renal functons, the
body will retamn what 15 needed and elimnate the excess
Newburgh has shown that although salt and water retention
may wmfluence the day to day weight, 1t has httle or 10
effect m long range experiments 841
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The patient should be gnen defimte goals toward which
he should strne Various types of food nomograms have
been deseribed With them, one can predict the rate of
weight loss with remarkable accuracy—if, and only f, the
measurements of food ntake are made with equal aceuracy
1f they are not, the patient’s morale suffers when he dis-
covers that hs actual loss of wesght 15 less than the pre-
dicted loss Consequently, precise, g predictions
of weight loss, while indispensable 1n metabolic studtes, are
of less value in the chimcal management of obesity

We do not mean to 1mply that the patient should be
allowed to dnft along losing very slowly and wregularly, :f
at all With the above deseribed diet the patient 15 told he
1s expected to lose an average of six to eight pounds a
month Since a loss of two to three pounds a week would
be realized »f such calonc intakes were adhered to quant:
tatwvely, one can see that some leeway 1s allowed the
patient The patient should also be given a longer range
goal toward which to strive He 1s told of definste goals that
he is expected to reach m a speaified tume For example, a
patient who has weighed well over 200 pounds for some
time 15 told that he 15 expected to break out of the 200
pound class by a speerfied date As each goal 15 reached, a
new one is set, always using the critena described above
The goal that 1s set should be attainable by adherence to
the diet preseribed It should not be made too casy That
will cause the patient to loaf Nor should 1t be so diffieult
to reach that the patient becomes discouraged at the outsct




CHAPTER 14

Management: Anoresigenic Agents

AMPHETAMINE PREPARATIONS

A Loss of weight associated wath a dectease 1 voluntary
food sntake has been noticed since the earliest studies with
amphetamme Duning the treatment of narcolepsy and de
pressed states with this drug, a loss of weight was observed
in most of the patients [30, 117] Swmnce then, there have
been many reports describing the value of this drug as an
adjunct to weight reducing regimens

The mechamsm of appetite depression by these drugs 15
obseure It hias been found that there 15 an mesease m the
emptymg time of the stomach Thus 15 probably caused bya
decreased tonus of the stomach and an mereased tones of
the pylorus [10, 119] There 1s no apparent decrease
absorption or assmmlation as the dry weight of the stool 13
not dumnsshed {114]

However the effect of these drugs 15 probably not o the
stomach since surgical denervation of the gastromtestina
tract does not mfluence the anorena and weight loss This
would suggest that the effects are central. In thus regard,
1t interesting to note that amphetamme did not influence
the voluntary mtake of food of a small group of patients
who had undergone a surgical prefrontal lobotomy [511

96
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1

Massive doses of were ad: d wtra-
venously to dogs These ammals practically starved to death,
although adequate amounts of food were made avalable
to them {51}

In most elinical studies with these drugs, they have been
used m conjunction with a low calorie diet Albrecht how-
ever, clumed he was able to accomplish satisfactorv re-
duction by the use of amphetamme alone [2] If this were
50, weight reduction could be made very simple But the
following 15 typical of what we have obseried We ad-

d an amp preparation to a group of 30
patients No dietary restrictions of any hind were imposed
An mmtinl dose of 5 mg three imes a day was used If this
dose were folerated, 1t was rapudly mereased to 23 or 30
mg daily Twenty-seven paticnts lost weght on this reg-
men However, only 13 patients lost an average of one
pound a weel. or more, the standard we had set for a satis
factory rate of reduction Of these ten were under observa-
ton for a period of eipht weeks or less (40]

The suggestion that satisfactory loss of weight occurred
anly during the carly phase of treatment with amphetanune
led us to examine the data for each mdividual more care-
fully Duning the first eight weeks, 14 patients (47 per cent)
lost weight satisfactonly After ten weeks, § patients (27
per cent), and after twelve weeks, 7 patients (23 per cent})
fell into this category Beyond this time, the number of
Palients averaging a wechly wesght loss of one pound de-
creased rapudly (Fig 4)

The average weekly weight loss per subject was then cal
culated for the entire group It was found that a foss of one
pound per week for the entire group could be mamtawed
for only ecight weeks {Fig 5) Two possible explanations for
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thus can be offered The most obvious one 15 the develop-
ment of a tolerance to the anorexigeme effect of the meds
cation Whale thus probably did occur, 1t 1s unlikely that it 15
the only factor If 1t were simply a matter of tolerance, the
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us
patient should return to hus ongmnal calorc wntake, a“dfﬂ:be
regain werght, This was not observed Rather, most ote
subjects contmued to Jose weight, but at a decreasing Tal e
1t has been shown on repeated occasions that the nu!i‘ .
of calories required by an mdwidual m the basal state

o
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proportional to the surface area In undernutrition, there 1s
a loss of weight to that figure which the lower calone mtale
would support However, the rate of Joss 15 not constant,
but gradually decreased as the lesser werght is approached
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Fic 3 The average weekly wesght loss per
subject in 30 subjects treated with d-am-
phetamine (From N1 State J VMed 49
279, 1919 )
The curve of the rate of loss is similar to that cbtamed in
our study
To apply these findmgs of the subjects 1n our study, let
Us assume that cach had a dadly ntake of x calones at the
Yima ke entered the study The amphetamme caused a de-
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crease of y calones a day Thus with a total mtale of x
mnus y calonies there was a gradual but decreasing rate
of Joss as the weight which the lessened calone intake
would support was approached

Whether the decreasing rate of loss observed m this study
was caused bv development of 2 tolerance to the medication
or by an msufficient decrement m caloric mtake the use
of amphetamine alone even m rather large dosage was in
adequate to bring about satisfactory reduction 1 patients
more than shghtly overweight Subsequent studies in which
amphetamme was combmed with a low calone diet ©
vealed that a satisfactary rate of loss could be mamfamed
for much Ionger penods [42, 42]

1t 15 believed by some mvestigators that d amphetamine
1s supenor to the racemic form as an anorexigentc agent
They state that the desirable appetite depressing effects are
a property of the dextrorotatory form while the undeswable
excitatory effects are caused by the levorotatory form [28]
In 2 small group of patients 1n the above study who were
given both the dextrorotatory and racernic form of ampbet
mme m rotation we conld notics no such distmetion The
rate of loss and meidence of side effects were smdar Sub~
Jectely most patients did not notice any difference A fe‘l‘l’
preferred the dextrorotatory form while an equally si2
number preferred the racemic form ded

The anorexigenic effects of d amphetamme were studie
n some detal All the patients m thns evperment we:;
given 2 sumilar diet which allowed 1000 calones 2 day Eﬂks
patient was then observed for a period of six to eight wehele
while taking a placeho and a sumlar pertod of hme “i: Z:b
taking d amphetamine Patients were sotated as 10 ¥ ’cr
was presenbed mitially Thus each patient served as hus
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her own control. These patients were markedly obese, the
entre group averagng 45 to 50 per cent above standard
weight Tt was found that wath d amphetamme, the average
weekly Yoss was about twice that observed wath placebo
{Table 7) {41, 42]

Tapte T CowmrarisoN of Averack \Wercnr Loss Onsenvep wit
A PLACERO UxyoDIFIED d ANMPHETAMINE,® AND SUBSTANNED-
Revease d AMPRETANMINE®

Mo of Noo  Averogctime  Average waght

Meducation subjects  friols  obscroed {wks \ loss (ibs per wk)
TMacebo [ 64 60 06
Unmodified

& amphetamine 103 118 71 12
Bustaned refease

d-amphetamine 104 101 62 12

*The total duly dosage of esch d-amphetamice preparstion was 15 mg

These results require some explanation We do not mean
to imply that patients lost weight more rapidly when d-
amphetamine was used because of any direct effect of the
drug It 15 obvious that the rate of loss should have been
the same with either medication 1f the prescnbed diet had
been followed equally well. This study was carned out on
a group of clie patients, where cooperation as far as ad-
herence to the diet was not 1deal Consequently, 1t 15 felt
that the more rapid rate of weight loss while using d
amphetamme was caused by an anoreugenic effect of this
drag thus makng it easier for the patsent to adhere more
closely to the dict as presenbed

All the patients were carefully checked for objective and
subjectne evidence of sido effects The blood pressure and
Pulse rate were determmed at each visit, and blood counts,
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urmalyses, and determmations of the basal metabolic rate
were done on a representative group while on each of the
medications No change 1n any of these attnbutable to d-
amphetarmine was found (Table 8) This group wmcluded

TABLE 8 AVERAGED LABORATORY AND CLINICAL DATA ON THE Same
SuslECTS WHILE USING A PLACEBO UNMOPIFIED d AMPHETAMINE
AND SUSTAINED-RELEASE d AMPHETAMINE

Average
Blood Pulse HB Polys

Medication presswre  rate  (Gm) WBC (%) BMR
Placebo 137/85 83 138 8300 57 +52
Unmodified

d-amphetamne 137/86 8t 136 80 85 5!
Sustained refease

d-amphetamine 136/85 83 135 7810 85 53

systolic and

some patients with a marked hypertension, .
d wi

diastolic At first, d amphetamme was prescribes
caution to such patients Subsequent observations led us to
use this drag without hesitation At no time did we observe
any deletenous effect upon the hypertension Actually, m

many mstances when loss of weight was satisfactory, the

level of the blood pressure declined, the usual observation
when excess weaght 1s lost

Although 1t has been found that amphetamine causes
a shght nise m the metabolic rate, this effect 15 transient
There 1s no curmulative effect of this drug

Subjective symptoms occurred 1n about 17 per cent of the
patients usmg d amphetamme These conssted of exatatory
effects such as msomma, nervousness, and palpitatios, an
mild gastromtestmal disturbances such as nausea and €p!
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“gastnic distress (Table 9) In moderate dosage (up to 15
mg daly) these subjective symptoms were mild and
usually easily controlled by mild sedation Only rarely was
It mecessary to adjust the dosage of this drug downward, or
to discontimue 1t

Tastz 9 INCIDENCE OF SmE EfFecTs OBSERVED 1N PATIENTS Usmvg
A PLACERO, UNnMoDIFIED d-AMPHETAMINE,® AND SUSTAINED-
RELEASE d AMPHETAMINE®

Unmodifird  Sustawmed-release
Placebo  d-amphetamine  d-smphetamne

No of patients

[ 103 104

Character and frequency
Epigastric distress 3 9 8
Aervousness 1 1 5
Insomma, 1 2 2
Duzniness 0 3 4
Teadache 0 1 !
Palpitation 2 2 M
Constipation [ 2 3
Nausea and vomiting 0 0 B
Totalt 7 30 2t

Na of patients with nde

ellects 800%)  18(17%) 15 (14%)

* The total daily dosage of esch d-amphetamine preparation was 15 mg
The discrepancy between the total number of sde cffects and the
puber of patients with sude efleots 13 due to the fact that esch of several
Patients had multrple mde effecta

e action of a single dose of d amphetamne persists for
2 relatively short time Consequently, this drug must be
taken several times dunng the day 1n order to be effectne
We have found that this drug exerts its optimal aneretgenic
effect 1f taken 20 to 50 muutes before cach meal. Although
the appetite 15 depressed for the cnsumg meal, there are
Pentods during the day when the drug effect is absent This
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results i a feelng of hunger by the patient He may then
mdulge m food thus exceeding s prescribed calore
allowance

Recently a d release d amph prep
has been made available It consists of a capsule contaming
many small pellets of d amphetamme Each pellet 15 m
didually coated The coatmgs are designed to distegrate
at varymg times m the gastromtestnal tract Thus the en
tire daly dose can he wcorporated into one capsule and
because of the gradual dismtegration of the capsule and
continuous absorption of the medication a sustamed thera
peutic effect can be mamtamed during the entire day The
advantages of such a preparation are the conventence of &
smgle daily dose and the avoidance of periods of no drug
effect
Although such a preparation seemed superor to ordmary
d amphetamme theoretically two important questions 1€
mam to be answered Would such a preparation be as effec
tive as ordinary d amph as an agent
and would any increase in undesirable side effects be caused
by the mamtenance of a contmuous drug effect?

To answer these questions a group of patients was ob
served while taking ordnary d amphetamine sustaine
release d amphetamme and a placebo Agan each patient
was observed while using each of these drugs thus serviog
as s or her own control The et remamed constant
durmg the entire study for each patient It was found ;i‘l“
the average weekly rate of loss of weight was sumtlar while
usmg either d amphetamine preparation and ahout twice
that observed when a placebo was employed There was
noted no mcrease 1 undeswable side ¢
sustamed release form was used (Tables 7 8

flects when the
9) Sub-
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Jeetively mpgy of the Patients Preferred e Sustamed ro
lease DPreparation because of ¢ © Comenence of , sngle
t dose apg avoudance of Peniods of hunger especially

telease ang absorption of the drug over 4 Period of eyghe
ta ten hoyys Was found to e the Optunal resylys with g
Mimum of side effects {41 42}

ApdrcTioy To AMPIKETA\H\ES

Addiction 4o amphetamype Dreparations fo, been 1o
ported {104 NS 1S rare apg oceurs almogt erc!usncl; m
Psychopaths Some of our patients have been ghven sych
Preparatigns for extended Periods of gy 2 tear or longer
10 1nstance have ye obseryeq ) addiction 1, this
§roip of drugs 4 the dosages Preseribed or g1y untoward
IPtoms v hen such drugs o discontigued

Vorld vy, Was used there s amphetimine y 5
°d here gt 1he tine mawly g5 5 stimalang g 4 5 reputed
o S used by g0 Luftwafr, carly mn the v, to

usion v that methamphetampme Was more tovic thay
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exigenic agent and there have been several favorable re-
ports concernwg 1ts action [31] In our hauds, this drug has
not yrelded favorable results In an experiment set up m an
tdentical fashion to our studies of amphetamme (see
shove), we found that there was no difference in the rate
of loss of weight between methamphetamme and a placsbo
(Table 10) Thurty four per cent of our patients developed

TasLe 10 CoMpAmisON oF WeteHT LoSs ArrAmep with
METHAMPRETAMINE AND A PLACERG

Methamphetamne Placebo

No Ay tvme Av weight  No  Av me Av weght
No of [ of observed  change of observed  chonge
Group® subjects| truals {wks) (lbs perwk) triols {wks) (s perwk)

e
I 27 30 82 ~05 27 81 ~08
1 14 14 ki ~12
m 9 9 53 -09
Average of all
trals 4 60 ~07 % 58 -07
*Group I Patients observed while usmg methamphetarmne #nd &
Placebo

Group 11 Pat ents observed only while usmg methasaphetaonse
Group ITI Patients observed only while using & placebo
side effects on a dosage of 25 mg three hmes a day When
the dose was mcreased to 5 mg three imes a day, 58 per
cent of the subjects reported unpleasant reactions {Table
11) Methamphetamme 1 the dosage employed hed no
sigmficant effect upon the blood pressure or pulse rate Fo;r
subjects had a sigmficant elevation of thewr basal mefﬂ?;"aﬂ“
rate while taling methamphetamme Because of their "
ure to lose weight, and the hugh ‘“C‘de’“’f of side effect
derable patient r to this wis e

countered during this study {891
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Tasie 11 Swe Errects Noren Wime Usine METRAMPIETAMINE

Total no of subjects 1

Charscter and frequency
Dizsiness 13
Headache 9
Nausea voriting epigastric distress 7
Somnolence and histlesaness 6
Palpitation 3
Insomma 1
Nervousness 1
Constipation 1

Total

Ro of patients with multiple aymptoms 12*

Total bo of patients with aide effects 24 (38%5)

Mo of patients with side effecta while taking 3 tablets daily 14(34%)

No of patients who developed side effects when dosage incrensed
10 5§ tablets dally 10(24%5)

* Congists of 1 patient dusplaying 4 symptoras 3 patients with 3 symp~
toma and § patients with 2 aymptoms

Discussion anp Use oF ANOREXIGENIC AGENTS

‘It has been stated that the amphetamine preparations act
as placebos, and that thewr effect 13 largely psychological
129] We find 1t difficult to accept this on the basis of our
studies We pted to el psychic nfl by
l“\‘ing each patient serve as his or her own control The
Patient never knew what medication was beng admmis-
tered at any given ime We mvanably found a statistically
significant greater rate of loss of weight when an amphet.
amine preparation was used than when an identically ap-
pearing placebo was used

Amphetamine preparations hase a place m the manage-
ment of obesity When an fndividual is required to change
eating habits to which he has conformed for years to a dict
lﬂw-mg less calonies some !_IISOOK!\{‘:“- both phvsical and
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ment of Simmonds’ cachexta Such preparations have als
been used i the therapy of Froblich's syndrome

The 1dea of usmg sinilar preparations for the treatment
of opposite conditions apparently cansed by sutlar path
ology 15 rather confusing

POSTERIOR PITUITARY

Raab, expenmenting with dogs, postulated a fat regu-
lating center 1 the hypothalmus, the function of which de
pended apon a normal supply of the postenor prtwitary hor-
mone He found that the subeutaneous mection of pitastrm
caused the disappearance of neutral fat from the blood [94)
Blotner, quoted by Wemer [129], found that the wjection
of posterior pitwitary extracts prevented a nise, or caused 2
decrease 1w the plasma cholesterol levels followmg a fat
meal consisting of 500 cc of 20 per cent cream

Wermer [129], on the basis of these findings, has used
pituitrm for the treatment of obesity He cites a senes of
77 patients treated with pitwtrm and thyrod (one to three
grams datly) These patents were on deets which allowed

1350 to 1500 calones a day The average duration of Lr::;
2. et e

tamed with the use of diet and amphetamme, and 1mdicates

that pihntrn 15 certamly not a specific ]\]?Ve use(lij ptn;{l]’ls’:
a small group of cases Several of these patien!
e Froton stasm was rather

weight sabsfactonly However, our enthu
v g when we found that those patients who lost
%, * pitwtrm did qust as well with a salne p[aceb;;
nd ‘ntly, those patients in our series who did wel
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did so because of the adherence to the diet, rather than be-
cause of any effect of the pitmitnn

Sex HORMONES

~~Both estrogens and testosterone have been suggested for
the treatment of obosity While many women date the onset
of the?cbesxty_‘to the menopause, this does not mean that
there 15 any causal relationship between obesity and cessa-
tion of avanan function Estrogens cause retention of so-
dwm_and water, hence a temporary gam m x\exgﬁt will
ensue T will cause Conse-
quently, 1t has been advocated for use m the treatment of
underweight It can hardly be espected that it 1s effectne
for both Jeanness and obesity

11-OxycorTICOIDS

Trom observations made dunng the past five years on
approamately 30 obese patients there are two groups
which will probably respond to treatment wath a ngidly
obserted diet and an 11 oxycorticond Here we must place
these induiduals with familial kpodystrophy and those who,
because of ovanan dysfunction show 2 distnbution of fat
mamnly to the lower abdomen, lips thighs, and Jegs In
both of these groups 1t 1s quite common to have the patient
tell you that no matter how hard she trcs to maintamn a
diet, the end result 15 alwnys the same—loss of weight m «
the thinnest parts of the body, with httle, if any, change m
the lower abdomen, lups, and legs These are the people:
who ook tluin and haggard about the face and neck fe*
lowing the loss of a few pounds, but who never appear
rid themselves of weipht below the waisthne

ey



ment of § ds’ cach Such prep have also
been used m the therapy of Frohlich’s syndrome

The 1dea of using sunmlar preparations for the treatment
of opposite conditions apparently caused by sumlar path-
ology 15 rather confusmg

PosTERIOR PITUITARY

Raab, expenmenting with dogs, postulated a fat regu.
Iatmg center i the hypothalmus, the function of which de-
pended upon a normal supply of the posterior prtuttary hor-
mone FHe found that the subcutaneons mjection of pitminn
caused the disappearance of neutral fat from the blood [94]
Blotner, quoted by Wemer [129], found that the mjecbion
of postertor pituitary extracts prevented a mse, or caused a
decrease 1n the plasma cholesterol levels followmg a fat
meal consisting of 500 cc of 20 per cent eream

Wemer [129], on the basis of these findings, has used
prtuitnn for the treatruent of obesity He ates a senes of
77 patients treated wath prtwtnin and thyroid (one to three
gramns daly) These patients were on diets which allowed
1350 to 1500 calories a day The average duration of treat-
ment was 4 6 months, and the average weight loss was 308
pounds, an average weekly weight loss of aboat 15 pounds
This 15 not sigmficantly different from the results we ob-
tamed with the use of diet and amphetamme, and mdicates
that pitwitrin 15 certamly not a specific We used pitustrin
m a small group of cases Several of these patients lost
weight satisfactonly However, our enthusiasm was rather
short ived when we found that those patients who lost
sapidly with prtmtin did just as well wath a salne placebo
[39] Apparently, those patients m our senes who did well
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did 5o chause of the adhercnce to the duet, rather than pe.
Cause ofany effect of € priwity,

Sex Honnm\zs
~Both strogeng and festostoronc hare been mggcs\ted for
the eatment of oz;em) Whie ANy women date the onset
of theiz obesity ¢, the Menopanse this dogs 0t mean ghay
there 4 ANy caysy] rehlmnsh:p betwcen obesity ang cessa.
U 2

N,
ensye Teslostemne will cayge Mitrogen Tetention Conse
Quently, has en nd\ocatcd for yse n the m-abnent of
Underye, ht 1e €an hargy, be €Ypected that 1y effectyye

s

From Nations Made dypy, Past five Jears on
'PProvimay,), 30 obese Patients LY Sroups
Whieh vp Probaby fespond 1 treatmpn, with 5 rigidly

S ¢ and -0y ¢y, id "€ must place
those i, dunls t famy], ! hip, d)xlrophy nd those who,
eeays, Ovaryy, Vsfunction how 5 Nbution of fap
mamly ¢, h low 1% cn lups tIugI , Icgs In

 of 8roups 4y ;o Quite 'Mmon ty ha ¢ patient
tell 3oy at no atter Joy harg e tries o, ntuy 5
dret, th fesult g s the . £ Beight 4

[i Parts of g, > Wath Ly, fany, ge an
the Joye, bdomen, hips apg legs the peapys
%o Jog) hagoarg abant 4, I nd nee), fol
oNing the loss v ds



172 OBESITY ITS CAUSE, CLASSIFICATION, AND CARE

will reduce quite satisfactonly when given a modest re
striction of calories and an 11-oxycorticod In fact, the diet
should contan about 1500 calores, which we apporhen
somewhat as follows carbohydrates, 125 Gm , protetns, 85
Gm , and fat, 75 Gm

We have not been able to decide which of the 11 oxy-
corticoids is best for the purpose m hand Our expenence
1s lirmted to the use of cortisone acetate and predmsone
Our dosages have been 125 mg of the former four times
daly or 5 mg of the latter twice or three tumes daly In
these doses, there 15 no tendency for the appearance of side
effects, provided the patient adheres strctly to the sub
calone diet Nor 1s 1t necessary to give supplements of po-
tassamn If the patient does not adhere to the diet, edema
and acne are more commonly seen m those takmg cortisone
than 1n those using prednisone However, when the regunen
1s carefully followed, weight will disappear from all parts of
the body This 15 least noticeable about the face, neck and
upper torso which 1s directly mn contrast to the former ex-
persences of this group of patients, who have alway s found
1t impossible to remove any fat from the lower parts of the
torso and lower extremities without excessive, unbecommg,
and uncomfortable loss of weight from the waist up Agam,
1t should be emphasized that this relocation of fat wall not
occur ynless there 15 an over all reduction in weight More-
over, sde effects from the corticords are common m these
types of obesity unless a subcalorte diet 1s eaten
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amount of food ngested so as to a calone
consumption {1]

The use of methyl cellulose 15 not completely without
danger Although rare, cases of esophageal mmpaction and
imtestmal obstruction have been reported.

VITAMIN PREPARATIONS

Vitamn C has been used to promote the elumination of
fud It has been used m the treatment of congestive car-
dhac failure Because of thus property of ascorbic actd 1t has
been meorporated 1nto varous types of reducmg pills How
ever, there are two important fallactes mherent m the ra-
tionale belind such preparations Furstly, large doses of as
corbic actd (in the region of 2 or 8 Gm a day) have been
needed to demonstrate the druretic action Such large doses
are not nearly approumated m these widely advertised
“reducmg pills * Secondly, the freatment of obesity 15 con-
cerned with a loss of fat not fuid

One of the vitam C preparations was studied m the
following expertment This product contamed 80 mg of
vitamm C shim milk powder, and dextrose, and allowed
five and one half calories per tablet Patients were assigned
m rotation to one of three groups All the patients were
given an 1dentical 1200 calone diet Patients i group one
were also gwen this vitamm C preparation Those m group
two were given a placebo tablet, and those m group three
recerved no medication of any kind The number of pa
uents, the average duration af treatment, and average
per cent overweight were similar for all three groups The
average weekly weight loss for groups one and two was
similar and slightly less than that attamed by patients 1
group three The vitamin C preparation used m this study
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was tompletely meffective The results of this expennment
are summarnized 1 Table 12 [39]

Taere 12 Tux RATE or Loss oF WeieHT oF Tunge Srvarar Grours
oF PatienTs Eacit Receiving A 1000 Cavone Dier anp Ove
Grovr RECEIVING 1v Apprrion, A Virasan C PreparaTion

Group I  Group I Group 111

ed cstwn VismnC  Plaebo  Noue
No of patients 15 It 17

Averags tune observed (wke ) 18 38 44
Average Iogs of weight, (bs per wk ) 04 05 (X1

BELLADONNA PREPARATIONS

Preparations of belladonna have been recommended for
therr effect m veduemg gastne motilty 3t 1s behesed that
by keeping food 1n the stomach longer, the deswre for addt
tonal food 1s lessened While drugs of the belladonna group
do diminish gastrie motility, large doses are required to do
50 Other effects of the drug, such as mydnass and dryness
of the mouth, become mamfest before there 1s any sigmf
lcant sedative effect on the stomach In any case appenite
i not a local phenomenon of the stomach Vagotomy does
ot appreciably affect food wtake Complete surgical de-
nervation of the gastromtestinal tract 1n dogs does not cause
anoreua For these reasons we cnnot rationalize the use
of bellad and 1ts d m the of

obesity Finally, in our hands, its clmcal appheation has
been a farture

Drnvyorarioy

Under this hieading are included such therapses as di
reties, salt and water restriction purges, Turksh baths, and
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amount of food mgested so as to a calone
consumption {1}

The use of methy} cellulose 15 not completely, without
danger Although rare, cases of esophageal mmpaction and
mtestmal obstraction have been reported.

VITAMIN PREPARATIONS

Vitammn C has been used to promote the ehmmation of
flud It has been used mn the treatment of congestive car-
diac fadure Because of this property of ascorbic acid, st has
been mcorporated 1nto vanous types of reducing pills How-
ever, there are two mmportant fallacies wherent m the ra-
tionale behind such preparations Furstly, large doses of as-
corbic acid (i the region of 2 or 3 Gm a day) have been
needed to demonstrate the dwuretic action Such large doses
are not nearly approxmated m these widely advertised
“reduemg pills” Secondly, the of obesity is con-
cerned wath a loss of fat, not flurd

One of the vitamm G preparations was studied w the
following evpersment This product contained 30 mg of
vitarun C, shim mulk powder, and dextrose, and allowed
five and one-half calores per tablet Patents were assigned
m rotation to one of three groups All the patents were
given an identical 1200 calorse diet Patients i group one
were also given thus vitamm C preparation Those in group
two were gven a placebo tablet, and those o group three
recenved no medication of any hind The number of pa-
tients, the average duration of treatment, and average
per cent overweight were simlar for all three groups The
average weehly weight loss for groups one and two was
similar and shghtly less than that attamed by patients m
group three The witamun G preparation used i thus study
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was completely meffective The results of this experiment
are summarized 1n Table 12 [39]

TasLE 19 Tae RatE oF Loss OF WeicnT oF THREE Snzan Grours
oF Patients Each RECEIVING 4 1000 Carone Dier AND ONE
Grour RECEIVING IN ADDITION A ViTAMIN C PREPARATION

Group T Group II Group 1T

Medication Vitamn € Placebo None
No of pat ents 1 17

Average time observed {wks ) 4 48 44
Average loss of we ght (Ibs per wk } 04 05 07

BELLADONNA PREPARATIONS

Preparations of belladonna have been recommended for
their effect m reducmg gastne motility It 15 beheved that
by keepmg food 1 the stomach longer the deswre for addy
tional food 1s lessened While drugs of the belladonna group
do dumimsh gastric motility, large doses are requued to do
50 Other effects of the drug such as mydriasis and dryness
of the mouth become manifest before there 15 any sigmif
teant sedative effect on the stomach In any case appetite
15 not a local phenomenon of the stomach Vagotomy does
not appreciably affect food intahe Complete surgical de
nervation of the gastromntestinal tract m dogs does not cause
anorexia  For these reasons we cannot rationalize the use
of belladonna and 1ts dervatves mn the management of
obesity Finally m our hands its chinicol appheation has
been a faure

DERYDRATION

Under this heading are mcluded such therapies as di
retics salt and water restriction purges Turksh baths and
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amount of food wngested so as to a calonie
consumption [1]

The use of methyl cellulose 15 not completely without
danger Although rare, cases of esophageal impaction and
intestmal obstruction have been reported

VITAMIN PREPARATIONS

Vitammn C has been used to promote the elimmation of
flrd Tt has been used m the treatment of congestive car-
diae failure Because of this property of ascorbic acid, 1t has
beeu wmcorporated 1nto various types of reducing pills How-
ever, there are two mmportant fallacies mherent m the ra
tianale behuind such preparations Firstly, large doses of as
corbic acrd (m the region of 2 or 8 Gm a day) have been
needed to demonstrate the diuretic action Such large doses
are not nearly approumated m these widely adsertised
“reducing pdls ” § dly, the of obesity 1s con-
cerned with a loss of fat, not flud

One of the vitamin C preparations was studied m the
followmg expenment This product contamed 80 mg of
witimin €, shim milk powder, and dextrose, and allowed
five and one half calories per tablet Patients were assigned
n rotation to one of three groups All the patients were
given an adentical 1200 calorte diet Patients m group one
were alse given this vitamm € preparation Those in group
two were given a plcebo tablet, and those in group three
recewved no medication of any kind The number of pa-
tients, the average duration of treatment, and average
per cent overweight were sumilar for all three groups The
average weekly weight loss for groups one and two was
sumlar and shghtly less than that attamed by patients m
group three The vitamin C preparation used n this study
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MASSAGE

“Thus 15 advocated to remove fat selectively from specified
sites However, 1t has been demonstrated that massage of
one b will not change 1ts s1ze 1n comparison ta the other
nor will it mobilize enough fat to affect the concentration of
blood hprds significantly [59)

On close examination, 1t will be found occastonally that
the prommence of certam parts, especislly the hip region,
15 not caused by an accumulation of fat but rather some
peculanty of bone structure such as a flared pebis Diet,
of course, cannot be expected to nfluence thus

Sometimes adipose tissue accumulates In certain regions
probably because of some hormonal mfluences which gov-
ern the site of fat deposition However, without an intake of
food greater than the needs of the body, there can be no
excess to be converted mto fat Dietotherapy will frequently
effect a removal of such localized fat deposits However m
these cases, treatment should proceed cautiously lest fat be
removed from other sites, such as the face and neck regions
Frequent observation of the patient and repeated meas
urements are necessary in this type of case Treatment must
be discontimued if the general appearance of the patient so
indicates, as for mstance, 1f she develops a gaunt, haggard
look with lines n her face and neck

SURGERY

Surgieal removal of masses of fat is rarely done Aside
from the hazards of surgery m obese mdividuals, with the
risk of fat embolsm and delayed healing, the basic cause
of the obesity 15 not corrected Unless the dietary habuts of
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heat cabmets All these have one thing m common, the
cause a loss of weight by elmmating water However, th
loss 15 temporary, as the body will tend to remain m flur
equlibnum Tt 1s the long-range change in weight that mus
be observed, not day-to day changes While adipose tissw
has an affimty for flurd, the amount of fuid cannot be toc
great, as any flwd retention m excess of 12 to 15 pounds re
sults 1n manifest edema The average obese individual 15 no
edematous What 1s desired 15 the ehmmation of fat, nol
water If excessive fat 1s elmnated, the flmd which was re
tamned 1s also el ted with it El 10n of flud with-
out the fat results m the rapud reaccumulation of the flmd

In addition to the meffectiveness of dehydration, certan
dangers exist with some forms of this therapy The most
commonly used diwretics are ammoniem chloride and the
mercunals The prolonged use of aramonum chlonde can
result in a severe acidosis The mercunal diuretics are neph
rotoxic Fatahties following their use have been reported
Purgmg will completely derange the normal bowel habats
of the individual Since most purges imitate the bowel, an
untative colitrs can result

COMBINATIONS oF Drues

Many proprietary brands of reducing drugs are avulable
For the most part, they consist of varymg maxtures of sev-
eral or all of the followng ampl or methampl
mine, thyrod, cathartics, vitamms, belladonna, and a seda-
tive Therr mdividual actions have already been discussed
There 1s no evidence that their action i combmation 15
more adequate or effective than that obtamed by use of the

mdvidual preparations
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MassAGE

This 16 advocated to remove fat selectively from specified
sites However, 1t has been demonstrated that massage of
one hmb will not change 1its size 1 companson to the other
nor wall it mobilize enough fat to affect the concentration of
blood ipads sigmficantly [59)

On close exammation, 1t will be found occastonlly that
the prommnence of certam parts, especially the hip region,
is not caused by an accumulation of fat but rather some
peculiantty of bone structure such as a flared pelvis Daet,
of course, cannot be expected to influence this

S adipose tissue lates 1 certan regions,
probably because of some hormonal mfluences which gov-
ern the site of fat deposihon However, without an mtake of
food greater than the needs of the body there can be no
excess to be converted nto fat Dietotherapy will frequently
effect a removal of such localized fat deposits However, m
these cases, treatment should proceed cautiously lest fag be
removed from other sites, such as the face and neck regions
Frequent observation of the patient and repeated meas-
Urements are necessary mn this type of case Treatment must
be discontinued 1f the general appearance of the patient so
mdicates, as for mstance, if she develops a gaunt, haggard
Took with Ines n her face and neck

SURGERY
Surgieal removal of masses of fat 15 rarely done Aqide
from the hazards of surgery m obese mdviduals, with the
sk of fat embolism and delayed healing, the basic cause
of the obesity 15 not corrected Unless the dietary habuts of
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the patient are corrected the same factor that caused the
obesity will continue to operate after the surgery, and the
fat will reaccumulate

Surgreal exersion of redundant shin, such as a Jarge ab-
dommal apron, could be done after the weight has become
stabilized bv dietotherapy This 15 of value not only for
cosmetse yeasons but also to eliminate the severe dermatitis
which develops on the adjacent surfaces of shm under such

an apron




CHAPTER 17

Course and Follow-up

Tue RaTE oF Loss oF WErcur

Tux RATE of loss of weight, as was discussed above, 15 not
constant It 1s usually more rapid at the outset of the reduc-
g regimen Plateaus occur durng which tune no weight
15 lost at all These sometimes last as long as two weeks and
are caused by water and salt retention A spontaneous di-
uresis always follows The use of diretics 1s not méicated
However, patients should be told of these plateaus, lest
their morale suffer because of a peniod of stationary weight
even though they adhere to the diet Women should also
be informed that no loss, or possibly even a shght gam of
weight may occur immeduately prior to menstruation, be-
cause of the of water Sp dresis with
0\ f: y weight red occurs shortly

after the onset of the period
Just as patients are not permatted to loaf and lose weight
slowly and wregularly, they are dissuided from losing
weight too rapidly Some patients try to be heroic and lose
weight rapidly by semistarvation Aside from the effects of
malnutniion and wvitammn deficencies, cosmetically the end
results are not too happy These patients frequently end up
with unwanted lLines m their faces, and a gaunt, haggard

1
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expression  For the first month of therapy, the patient 1
allowed to lose as much as he can After that, a maximum
loss of erght to ten pounds a month 1s all that 15 permtted
I necessary, dietary adjustments are made so that the
maximum allowable monthly loss 1s not exceeded

TERMINATI ON OF TREATMENT

When can a satisfactory reduction of weight be con-
sidered accomplished? This 1s a difficult question to answer
Theoretically, 1t can be stated that the pabent should be
reduced to his 1deal weight However, 1deal weights are
difficult to determine Tables of deswable weights (see
Chapter 1) are a useful gwde and afford us an approximate
ultimate goal The simplest answer to this question 15 to
termunate active reduction when the patient looks and feels
well Personal desires, within reason, must be respected
Thus, a woman may want to stop reducing when she 1s
about 8 to 10 per cent ahove the desirable level because
that is the way her husband prefers her to Jook On the
other hand, 2 model who had gamed 60 pounds during a
pregnancy required reduction to 10 to 15 per cent below her
desmrable weight before she could resume employment

After reduction has proceeded to desrable level, the
patient must be told how this wesght 1s to be maintamed
Tortunately, this 1s not difficult when the above regumen has
been employed He 15 told to remun withmn three or four
pounds of his weight at the time of discharge, thus gving
i a six to exght pound leeway It 1s explamed to hum that
were he to mamtamn the prescribed diet, he would continue
to lose, and that such a decreased caloric mntake could not
support Ins desirable weight Consequently, fie must in-
crease hus intake of food Usmg the preseribed diet as a
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foundation, smee 1t already allows him the essentials of a
well balanced, mixed diet, he can merease the size of his
portions, and add previously forbidden foods such as bread,
butter, cream, and desserts i1 moderaion He 15 told to
weigh mself weekly and if he contmues to lose, to m-
crease s intake of food If his weight exceeds the maumum
allowed him, he 15 to decrease his intake toward the origmal
diet By a process of tnal and error, the patient quickly
learns what he can eat and yet mamntam a desirable weight
The transiion from a hypocalonic to an socalorie diet 1s
made sumply, quickly, and pleasantly He 15 urged to return
should he have any problems, or should his weight begn to
get out of hand

ReTury Visits

Regular and frequent return visits are important We
have used various time mtervals between appomtments It
was found that if too much time intervened between ap-
pomtments, three or four weeks for example the patient
would do as he pleased the first two weeks then try to lose
all that was expected for the entire mterval m the next week
or two If just did not work At the clinic we have had to
compromuse our wishes with practicability and conventence
and see our patients every two weeks Our private patients
are seen weehly at the outset, and never less frequently than
biweekly

At each retum visit, after the weight has been recorded,
the patient 1s encouraged to discuss any problem that may
have ansen Even though the diet has been carefully ex-
plamed at the mutial visit, many questions regarding 1t
invanably crop up once the patient actually starts hving
with 1t These are carefully answered
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Munor modifications of the regmen may have to be made
but these are kept to a mumum One of the most frequent
~llowances 1s a bedtime feeding Many people have become
accustomed to a snack before retmng and they clam they
cannot fall asleep without 1t They are advised to elmmate
their desserts or milk at supper and eat or drmk 1t at bed
time

UnsaTisFacTory Loss or WEIGHT

If the weight loss has been unsatisfactory the cause
should be explored The patient 1s ipressed with the fact
that Ius failure to lose weight satisfactonly 15 caused by his
straymg from the prescnibed diet and that every effort
should be made to discover and correct these deviations

Many and varied are the excuses made by patients for
their farlure to lose weight Some will vehemently deny any
dietary excesses but blame therr failure on other factors
Such excuses must be dealt with firmly It must be made
clear to hum that you cannot create something out of
nothmg It 15 extremely rare that an obese mdrwidual will
mamtam his weight or even gam weight on a submam
tenance diet of less than 1500 calones It 1s ke trymg to
run an automobile without gasolme Usually after fim
refutation of such excuses the patient will sheepishly admit
straymng from the diet Such an admssion 1s an important
victory for the physician since it could brng about a com
plete change 1n the patient s concept of hus disease

Other patients will frankly adnut overeating but offer
excuses for so downg The usual excuses are hunger and
social obligations The problem of hunger 15 extremely 1n
portant While he can be given some help to lighten ths
burden 1t usvally cannot be elmmated completely It 15
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obvious that an mdvidual who has been accustomed to
eating evcessively will not be completely satisfied with a
drastically reduced ntake of food However, 1t must be
carefully explamed to him that s discomfort will be
temporary He should be told that his former eating habits
were just that, habit Just as he developed faulty eatmg
habuts, he can educate humself to proper habits Iowever,
m order to do so, he must conscientiously adhere to the
prescribed diet The patient who does well usually states
after three to five weeks that he has no further difficulties
or discomfort with the diet However, he must be willng
to make this mutral sacrifice Shopld he mdulge his huu%gr,
the results will-be uhsatisfactory on two counts? Be will Rot
lose weight satisfactonly, nor will he ever become ac-
customed to a dummshed mtake of food

The individual who will not adhere to the diet because
of socral obligations must be ympressed with the importance
of the diet The analogy of diabetic patients 1s used fre-
quently It should be explamed that although the immediate
effects of Ius dietary mdiscretions are not as dramatic or
senous as with a diabetie, the ulumate harm as regards hus
health and longewity 1s just as real

Tue MANAGEMENT OT A CASE

Although each patient must be treated as an mdmvidual,
the general plan of management 1s fauly constant. At the
fiest visit, a careful hustory 15 obtamed It 1s umportant to
know why treatment 1s bemg msttuted Did the patient
come for weight reduction, 15 a reducing regumen bemg
recommended as an ancillary treatment for some other
disease process, or 15 1t prophylactic therapy i an other-
wise healthy, normal mdividual? If exther of the latter, the
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reasons for weight reduction must be carefully explamed
The history should bring to light any unsuspected patho
logical process We routinely ash each patient why he be
came obese The patient who readily admits to eating ex
cessively must be handled differently from the one who
eats like @ bird but has gland troubles The duration of
obesity 1s important, especially as regards ureversible patho
logical changes Sometimes, valuable information regarding
emotional conflicts 15 ehated while the history 1s bemg
taken In this regard, we question the patient as to any
factor which he feels caused him to start gunmg wesght
A discussion of the patient’s eating habuts, although fre
quently unreliable, 1s important A menstrual and obstetrical
Iustory 15 taken 1n women

The physical exammation 1s also performed carefully
Evidences of vitamin deficiencies are sought Cardiovascular
function 1s carefully evaluated Measurements, m addition
to height and weight mclude span, lower measurements
(pubs to floor), and the circumference at the nech chest
waist, hips, and thighs In addition to the undressed
weight the patient 1s weighed dressed wathout shoes, m
order to have a companison reference for future visits when
1t 15 not necessary to undress completely

Routme laboratory exammations mclude 2 complete
urmalysis and blood count It 1s surprising how frequently
an obese patient 1s aneme Other tests are done only of
ndicated We have found the basal metabohe rate to be
abnormal so rarely as to dispense with this exammation
unless other findmgs suggest dysfunction of the thyrod
gland [40, 41, 42] This exammation however, may be neces
sary to convince an occasional patient that there really 15
nothing wrong with the function of us thyrod
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The findings arc then discussed with the patient Therapy
for other pathologieal processes 1s prescnibed The nature
of obesity 15 explamned to the patient He 1s made to under
stand that fat can come only from the food he eats, and the
only way fat can be ehmunated 15 by regulation of his itake
of food He 1s gnen a diet and mstructions as to its use as
deseibed 1 Chapter 13 A switable anoreuigemc agent,
usually one of the sympathomimetic amumnes, 15 prescribed
However, the patient 15 impressed with the fact that he will
not lose an ounce through the use of the drug itself, loss of
weight will be brought about only by a decreased ntake of
food The anorexigenic drug will only mke it easier for
him to adhere to the prescribed diet He 15 mstructed to
return in one week

At subsequent visits, the weight 1s recorded, the blood
pressure 1s checked, and he 1s agam examned for evidences
of vitamin deficiencies He 15 questioned regardimg how he
got along n the mtenm Changes m the regimen, as de-
scribed above, are made 1f necessary 1f the loss of weight
has not been satisfactory, reasons for this are sought The
nportance of the diet 1s conttnuously re emphasized The
patient 15 seen weel\ly at least twice, and as many tumes
thereafter as necessary until the physician feels that the
patient 1s fully acquamted with the prescribed regimen and
can follow 1t easily When this occurs, the patient is seen
every sccond week After about two weeks the dose of the

genic agent 15 gradually d d, and 1s completel,
elimmated in three to five weeks The patient 1s scen at Jeast
every second week duning the entire course of treatment
Encouragement, praise, or repnmand 15 given as ndicated
After about fifteen pounds we lost, measurements at the
above desenibed sites are repeated It 1s excellent en-
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couragement, and good for the patient’s morale to be gven
objective evidence of a decrense m size These measure
ments are repeated regularly

When a desirable weight has been attamed, the pabent
15 advised how to mamtam this weight by duetary changes
as described above

TyYPES OF PATIENTs AND THE RESULTS OBTAINED

Those with Strong Incentiwe

Smee the patient’s active participation m the treatment
of obesity is necessary, the reason for s requesting treat
ment will matenally fluence the result We have ob
served several categores of patients where the madence
of therapeutic success 1s high These mclude guls of about
15 to 18 years of age who are just developmg a social con
sciousness, but find themselves left out of things because of
therr appearance, smgle women m therr early 80's (old
enough to worry, but not old enough to have become
reconciled to spunsterhood) who feel they are losmg ther
chance for marrage, and men who cannot get msurance on
standard terms

Chuldren

We are extremely discouraged about our fatlure to obtamn
satisfactory results with young people For the most part
they are themselves not nterested m losng weight They
allow treatment at exther their parents’ or physicians’ m
sistence Even when it 1s at parental msistence, p'u'ent?l o
operation is not wholehearted Mothers frequently can't see
that thexr chuld 15 obese because he eats too much, and feel
they are starving hum by keepmg him on even a liberal
diet Also, the child, who 1t particularly mterested 1

)
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losing weight, 1s not gomg to depnve himself of the candy,
1ce cream, and sodas that he usually gets outside the home
between hus meals

Others

Between these opposite groups 1s the large number of
patients who must be convinced of the hazards of obesity
Here the results of therapy will depend upon how well the
physician can smpress these upon each patient The average
mdwvidual 1s not mterested m obesity as an abstract term
He must be made to understand the relationship between
hus excess weight and his arthritis, diabetes, or hypertension
Even 1f no other abnormalities are found, the danger to ns
future health, and the potentially more rapid development
of degenerative diseases, must be explaned to im

ResuLTs OBTAINED IN AN AVERAGE Grour

Recently, one of us has had the opportunity to observe
a rather large group of patients under close supervision [39]
The mdwiduals m this group were employees at a large
mndustrial organization, and could be considered comparable
to the ay erage patient seen 1n private practice

About half the group were comprised of mdividuals who
were found to be obese on routine evamuation and for
whom weight reduction was advised The remamder came
m voluntanly for weight reduction Treatment was m-
stituted on a total of 96 persons Of these, 16 are still under
actve treatment, 34 reduced to a deswrable weight and
were discharged, 44 discontinued treatment on therr own

{that 15, dd not retum for further follow up), and 2 were
isussed © ~ to cooperate Of the 44 who discon-
v N “l;hln the first three weeks
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couragement, and good for the patient’s morale to be given
objective evidence of a decrexse m size These measure
ments are repeated regularly

When a desrable weight has been attamed the patient
1s advised how to maintamn this weight by dietary changes
as descrtbed above

TyrES oF PATIENTS AND THE RESuLTS OBTAINED

Those with Strong Incentive
Smnce the patient’s active participation m the treatment
of obesity 1s necessary, the reason for his requesting treat
ment will matenally mfluence the result We have ob
served several categones of patients where the wadence
of therapeutic success 15 lugh These mclude guls of about
15 to 18 years of age who are just developing a socaal con
but find th Ives left out of things because of
therr appearance smngle women m thew early 80's (old
sugh to worry but not old enough to have become
conciled to spmsterhood) who feel they are losing ther
chance for mumiage and men who cannot get Insurance on
standard terms

Children

We are extremely discouraged about our fadure to obtan
satisfactory results with young people For the most part
they are themselves not mterested m losing weight They
allow treatment at erther their parents’ or physxcxans’ m
sistence Even when 1t 15 at parental msistence, pa_renlal 0
operation 1s not wholehearted Mothers frequently cant see
that their cluld 13 obese because he eats too much and feel

= they are “starving” 1 hy Leep!  lum om even a Tiberal

diet Also, the ~ Ty interested 11

x
Ed
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losmg weight, 15 not gomg to depnive humself of the candy,
1ce cream, and sodas that he usually gets outside the home
between his meals

Others

Between these opposite groups 15 the large number of
patients who must be convinced of the hazards of obesity
Here the results of therapy will depend upon how well the
physician can mpress these upon each patient The average
mdwidual 1s not mterested m obesity as an abstract term
He must be made to understand the relationship between
lus excess weight and hus arthrits, diabetes, or hypertension
Even if no other abnormalities are found, the danger to s
future health and the potentully more rapid development
of degenerative diseases, must be explamed to hum

RESULTS OBTAINED IN AN AVERAGE GRoup

Recently, one of us has had the opportunity to observe
a rather large group of patients under close supervision [39]
The wdividuals m this group were employees at a large
mndustrial orgamzation and conld be considered comparable
to the average patient seen 1n private practice

About half the group were compnsed of mdividuals who
were found to be obese on routne exammation and for
whom weight reduction was advised The remamnder came
m voluntanly for weight reduction Treatment was -
stituted on 2 total of 96 persons Of these, 16 are still under
active treatment, 34 reduced to a desirable werght and
were discharged, 44 discontinued treatment on therr own
(that 15, did not return for further follow up), and 2 were
dismussed for farlure to cooperate Of the 44 who discon-
tmued therapy, 18 did so wathin the first three weeks
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ouragement, and good for the patient’s morale to be given
bjective evidence of a decrease m size These measure
nents are repeated regularly

When a desirable weight has been attaned the patient
s advised how to mamtam this weight by dietary changes
s desenbed above

Ty¥PES OF PATIENTS AND THE RESULTS OBTAINED

Chose with Strong Incentive

Since the patients active partirpation m the treatment
f obesity 15 necessary, the reason for lus requesting treat
nent will maternally nfluence the result We have ob
erved several categories of patients where the mcadence
if therapeutic success 18 ugh, These mclude guls of about
5 to 18 years of age who are just developing a social eon
ciousness but find themselses left out of things because of
hewr appearance single women m therr early 30s (old
nough to worry but not old enough to have become
econciled to spmsterhood) who feel they are losmg thex
hance for mamage nd men who cannot get msurance on
tandard terms

“hildren

We are extremely discouraged about our farlure to obtam
ahsfactory results with young people For the most part
hey are themselves not interested m losng weight. They
Mlow treatment at erther their parents’ or physicans 1
sstence Even when 1t 15 at parental msistence parental co-
jperation 1s not wholehearted Mothers frequently cant see
hat their cluld 15 obese because he eats too much, and feel
hey are starvmg him by Leepmng him on even 2 Tiberal
het Also, the child, who wnt particularly nterested m
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losmg weight, 15 not gong to deprive lumself of the candy,
1ce eream, and sodas that he usually gets outside the home
between lus meals

Others

Between these opposite groups 1s the Jarge number of
patients who must be convinced of the hazards of obesity
Here the results of therapy will depend upon how well the
physteran can mpress these upon each patient The average
wmdividual 15 not mterested 1n obestty as an abstract term
He must be made to understand the relationship between
hus excess weight and hts arthntis diabetes, or hypertension
Even if no other abnormahties are found, the danger to his
future health and the potentially more rapid development
of degenerative diseases must be explamed to him

REsuLTs OBTAINED IN AN AVERAGE Group

Recently, one of us has had the opportumity to observe
a rather large group of patients under close supervision [39]
The individuals m this group were employees at a large
mdustrial erganization and could be considered comparable
to the average patient seen in private practice

About half the group were compnsed of mdrviduals who
were found to be obese on routine exammation and for
whom weight reduction was advised The remamder came
m voluntanly for weight reduction Treatment was m
stituted on a total of 96 persons Of these, 16 are still under
active treatment, 34 reduced to a deswable werght and
were discharged, 44 discontinued treatment on their own
(that 15, did not return for further follow up), and 2 were
dismussed for failure to cooperate Of the 44 who discon-
tmued therapy, 18 did so within the first three weeks
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couragement, and good for the patient’s morale to be gnen
objective evidence of a decrease 1 size These measure-
ments are repeated regularly

‘When a desirable weight has been attaned, the patient
15 advised how to mamtam this weight by dietary changes
as descnibed above

Tyees of PATIENTS AND TRE Resunts OBTAINED

Those with Strong Incentive
Smee the patent’s active parhcipation m the treatment
of obenity 15 necessary, the reason for his requesting treat
ment will materally mfluence the result We have ob
served several categories of patients where the madence
of therapentic success 1s lagh These mclude gifls of sboot
15 to 18 years of age who are Just developing a socil con
, but find themselves left out of things because of
therr appearance smgle women m therr early 80 (old
enough to worry, but not old enough to have become
reconctled to spinsterhood) who feel they are losing ther
chance for marriage and men wha cannot get msurance 03
standard terms

Children

We are extremely discouraged about our fatfure to obtam
satisfactory results with young peaple For the most part
they are themselves nat mterested m losing weght They
olfow treatment at erther thewr parents’ or physiowns’ e
sistence Even when 1t 1s at parental insistence, pental €0
operation 1s not wholchearted Mothers frequently can't se¢
that therr chnld 1s obese because he eats too much, and feel
they are “starving” ham by keepng Inm on even a bbesal
diet Also, the child, who 't particularly mterested 1
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losing weight, 15 not gomyg to deprive humself of the candy,
1ce cream, and sodas that he usually gets outside the home
between his meals

Others

Between these opposite groups 1s the large number of
patients who must be convinced of the hazards of obesity
Here the results of therapy will depend upon how well the
physician can mpress these upon each patient The average
mdwvidual 1s not mterested 1 obesty as an abstract term
He must be made to understand the relationship between
hus excess werght and hus arthritis, drabetes, or hypertension
Even if no other abnormaltics are found, the danger to his
future health, and the p 1ly more rapid devel
of degenerative diseases must be explamed to hum

P

ResuLTs OBTAINED IN AN AVERAGE GROUP

Recently, one of us has had the opportunity to observe
a rather large group of patients under close supervision [39]
The mndviduals m this group were employees at a hrge
mdustrial org; and could be
to the average patient seen i private practice

About half the group were comprised of mdividuals who
were found to be obese on routme exammation and for
whom weght reduction was advised The remamder came
m voluntanly for weight reduction Treatment was
stituted on a total of 96 persons Of these, 16 are still under
active treatment, 34 reduced to a deswrable weight and
were discharged, 44 discontinued treatment on their own
(that 15, did not return for further follow-up), and 2 were
dismissed for failure to cooperate Of the 44 who discon-
tinued therapy, 18 did so within the first three weeks

P
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two patients The results of this analysis are summarized n
Table 14

TasLe 14 Errecr oF SyaTus oF Onzsiry {Acrive ox
StaTIC) UPoy RESULTS OF TREATMENT

Stalic Active

Number 13 13
Time observed

Range 3 24 wks 4 13 wks

Average 9 3wks 7 6 wke
Total weight lost

Range 10-64 Ibs 10-50 Jhs.

Average 22 51lbs 18 Ibs
Loss per week

Range 174 2ibs 10-40%s

Average 2 5ibs 2 61lbs
Time medication prescribed

Range t Bwhs 14 wke

Average 2 5wks 2 5wy

From the data recorded mn this table, it can be coneluded
that in this study neither the method of therapy nor the
resolts obtamed were mfluenced by the status of the obesity
of the individual patient

REsvuLrs or Svccessrur WEIGHT REDUCTION

The most obvious result of successful weight reduction

15 an mmprovement m appearance This gves a tremendous

psychological It to the patient 7 orale 15 aunproved,
and his whole outlook on hfe 15 There1sa  o-

creased feelng of well bemng ostered
feehng of vict difficult "
A Jowenn ressus see
foss of weig a of ratny
to

obese hypert cards
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two patients The results of this analysis are summarrzed in
Table 14

Taete 14 Errecr or Status oF Opestry (Acnve on
Static) Uron RESULTS OF TREATMENT

Static Active

Number 18 13
Tune observed

Range 3 24 wks 4-13 wky

Average 9 3 wka 7 6 wks
Total weight lost

Range 10-64 the 10-50 Iba

Average 22 51lbs 181bs
‘Lioss per week

Range 17 420bs 10-401bs

Average 2 51bs 2 6lbs
Titae medieation prescribed

Range 1 8 wke 14 wks

Average 2 5whs 2 5 wks

From the data recorded mn this table, 1t can be concluded
that n this study neither the method of therapy nor the
results obtamed were influenced by the status of the obesity
of the individual patient

RESULTS oF SuccEsSFuL WEIGHT REpUCTION

The most obvious result of successful weight reduction
1s an mmprovement 1n appearance This gives a tremendous
psychological lift to the patient His morale 15 mproved,
and his whole outlook on hfe 1s changed There 15 an m
creased feeling of well bemg This is also fostered by the
feeling of victory over a difficult problem

A lowerng of blood pressure 15 froquently seen after 2
loss of weight Reduction of weight 15 mmperative the
obese hypertensive Other cardiovaseular symptoms such as

)
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mdicates that a loss of the excess weight will correct this
He stadied the expenence of the Metropolitan Life In-
surance Company with persons accepted for msurance at
a substandard rate solely because they were overweight,
and who later lost their excess weight and reappled esther
for reduction of their rating, or for new msurance A total of
about 2300 persons were mcluded m this study He found
that among men in the lower substandard group who re-
duced, the number of deaths recorded was 113 per cent of
the expected as compired with a ratio of 142 per cent of
the expected 1n the entire expenence from which they were
ongmally drawn Among women, the ratio for those who
reduced their weight was 90 per cent as compared with 142
per cent m the entire group For men m the higher sub

standard group, who reduced thewr weight, the mortality
rato was onlv 109 per cent as compared wath 179 per cent
In the entwre group from which they were drawn whie
among women, the ratios were 135 per cent and 161 re

spectively [34)

While morbidity and mortality are higher n the over-
weight than m the population at large, correction of the
obesity mcerenses the Iife expectancy to nopmal What
stronger mcentve to reduction can the abnormally fat
person havel What more rewarding effort can he makel
What goal i Iife affords the same degree of assurance! This
15 the optimistic note upon which the physician can always
make hus plea for the cooperation of the obese mdwidual
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