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FOREWORD

THlS monograph has been prepared for the
use of the practicing phystcian rather than
for the investigator in this field Therefore, the
bibliogtaphy includes only those articles which
may be obtained and read relatively easily Ref-
erences to articles i foreign languages have
been chk at a munmum. More detailed and

f can be ob! d by
refcmng to the splendid articles by Newburgh,
Bruch, Evans, and Reny in particular. Much
of the mpottant German Literature has been
reviewed by Wilder. We are indebted to Alice
Karslake Irmisch for the preparation of the
chapter on diets.
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Chapter 1
INTRODUCTION

@HE WORD obestty ts denved from the Latin “obesus

which means “eaten up” or “lean,” gradually the term
came to have the opposite meaning, that of being over-
weight *%5 The term “adiposity” may be used as 2 synonym
and 1s perhaps a better chorce since 1t Js derved from the
Latin “adeps” meaning “fat " 158

To define obesity 1s difficult and most of the definitions
given have been quite arbitrary 2 Sevringhaus®*® defined
obesity as an excess of fat over the normal expected for the
heght, age and sex of the patrent  Bruch ®® defined obesity
as a nutrtional state mn which the storage of fat exceeds the
amount that 15 commonly assocrated with an expression of
adequate alimentation Newburgh®* defined the condition
as a state 1n which the body contains an abnormally large
amount of adspose tissue  Epstern %% held that obesity sigm-
fies an increase i body werght 1n excess of the lumitation of
skeletal and physiologic requirement, owing to the depos-
itron of fat,

Stll another definition, given by Bauer,” states that the
term “obesity” should be Iimited to those persons who, 1t
left to thewr own automatic regulation of diet and activity,
exhibit a compulsory tendency toward 2 pronounced and ab-
normal accumulation of fat He would not apply the term
“obesity” to the condition resulting from simple overcating,
but rather to that mherent constitutional sbnormality which
leads to obesity. In fact, he expressed the opinion that stout-
ness could not arise from increased appetite due to faulty
habits of eating. Such distinctions seem unnecessary, how-
ever.

[3}
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E.ife insurance statistics % show that the average weight,
as gven m the usual height-weight tables, after thirty years
of age is too high and that for optimal life expectancy one
should not weigh more than the average at thirty yeass.
Wilder 07 concurred in this view. It is felt that longevity is
probably the best single index to the ideal weight 262 204 and
if this premuse is accepted, the tables of “ideal weight” are
found to be considerably different from the ordinarily used
tables of average weights The weight of the average person
increases about twelve pounds (5 kg.) between the ages of
twenty-five and fifty years, but this is true because many are
gaining twenty or thirty pounds (9.1 to 13.6 kg.) or more
and some ate remaming constant in weight. It has been
shown that maximal life expectancy is obtained if the av-
erage weight at ages twenty-five to thirty years is maintained
the rematning years of one’s life.2632% For this reason it is
suggested that Tables I and Il be used to determine the ideal
weight of adult patients. These first two tables also have the
advantage of allowing for vasiations in body build, Statis-
tical studies by life msurance companies have also demon-
strated that 1t is of some advantage to be slightly over av-
erage weight before the age of thirty years, to be of average
weight from ages thurty to forty and to be definitely under-
weight after age forty.26?

In allowing for variations in body build, some authors
allow a 10 per cent range on either side of normal®® A
more exact method, which considers the variations in bodily
proportion, is the determination of specific gravxty." (Thc
lower the speafic gravity, the greater the amount of adipose
tissue in relation to other structures. Because this m{lhod
requires weighing the patient under water, it will not likely
become a common one. A close corselation has been found-
between thoracic and abdominal measurements, and such

have been considered to be an adequate substi-
tu{fm the elaborate procedure of underwater Weighing.™

Tt has heen stated that obesity is the most frequent physi-
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TABLE 1

IneAL WEIGHTS FOR MEN OF AGES 25 AND OVER *
Weight sn pounds sccording to frame
(as ordinanily dressed)

b on) Stnall Mediom
Frec Tnches Frame Frame Erame
H 2 116-125 124-133 11-142
3 119-128 127-136 133144
H 4 122-132 130-140 137-149
s 5 126136 134-144 141-153
H 6 129-139 137-147 145187
5 7 133-143 141-151 145-162
5 8 136147 145-156 153-166
H 9 140-151 149-160 157-170
5 10 144-155 153-164 161-175
s 1 148-159 157-168 165-180
o 152164 o 16135
[ 1 157-169 166-178 174190
5 2 163-175 171-184 179-196
6 1 168-180 176-189 184-202

* From Mcteopolitan Life Insurance Corapany =

<l shaormality found in the general population?™ Ap-
proximately 28 per cent of the population ate 10 per cent or
more ovenweight (Table 1), The gein tn weight with ad-
vancng age is greater in women than  men, and 2 greater
proportion of women ate overweight than men (Fig 1).11*
In chitdhoog the incidence of obesity is about equal in the
two sexes.®

The handicaps imposed by obesity have been enumerated
by many authors but frequently the physician fads to em-
phasize sufficiently to the patient the scriousness of this dis-
ease. It is casy to shrug off “a few pounds of overweight”
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TABLE II

IpEAL WEIGHTS FOR WOMEN OF AGES 25 AND OVER *

‘Weight 1n pounds according to frame
(as ordinarly dressed)

(w)tii R on) Small Medwm Large
Feet Inches Frame Frame Frame
4+ 1 104-111 10-118 17127
° 105-113 112-120 119-129
5 1 107-115 114122 121-131
5 2 110-118 17125 124138
5 3 113-121 120-128 127-138
5 4 116125 124-132 151-142
s s 119128 127-135 133-145
5 3 123-132 130-140 138-150
5 7 126-136 136144 142154
5 3 129-139 137-147 145-158
H 9 133-143 141-151 149-162
510 136-147 145-155 152-166
5 139-150 | 148158 [ 155-169

# From Metropolitan Life Insurance Company *

as something of little consequence, but in so doing, the
physician 1s 1gnoring what is perhaps his best chance to
lengthen the ltfe and diuminish the future illnesses of hus
patent (Tables IV and V and Fig 2). Statssticians have
recently pointed out the increase in deaths from the degen‘eol;
atwve diseases, such as heart disease, diabetes and cances;

the mplication has been that mediane is approaching &
pont of diminishing returns and that inereasing efforts will
reduce the death and illness rates only slightly. Actual{y a
great improvement m the health of the nation 15 possible
by means of the correction and prevention of obesity. In
time of war, countries with diminished supplies of food have
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TABLE IIT

PERCENTAGE INCIDENCE OF OVERWEIGHT AND UNDPERWEIGHT
AMONG 10,000 EXAMINERS *

\ l Actnal Standardizedt
Overweight Men 253 257
1095 or more Women 309 303
Total 73 280
Underweight Men 102 102
10% ot more Women 158 153
Total n9 128

* From Edtorul ™

+ Standardized for age and sex according to the populat:on of the United
States s 1930
demonstrated a definste decrease in the madence of degener-
ative diseases.?®

Statistical studtes demonstrating the adverse mfluence of
obesity on hypertension, 172 227, 228, 348, 851, 852, 418 pulmonary
emphysema, 9% 350 dishetes, % 172, 106, 216, 288, 289 heart dys.
ease,F2h 354 245 cancer 30% 380 acute and chronic nephutis,!t
106, 28T, 388 cierhoss,to4 2% 368 appendicitts,'® acidents, 1%
venous thrombosis and embolism,*s atherosclerosis4? 2nd
toxemias of pregnancy, 258, 294 g]] sugg:st that by lh: ucat-
ment of obesity the physictan ma
the effects of many diseases for which atherwise he has litile
really effective treatment. The increased dangers of surgical
procedures 1n the presence of obesity,% 82 193, 132, 139 the
greater seventy of degencrative arthnbtis in the knees, hips
and lumbar spine of the obese,3: 79, 91 13% 214 ipereased incr-
dence of gallbladder disease,** 1% 3% earlier appearance of
vaticose vemns 2% more frequent fractures,®? increased
fetal mortality and greater difficulty in obstetrical delivery 2¢
are further reasons for the correction of obesity. It is prob-
able that a longer duration of the obesity increases the
chances of devel of both hyp jon and dia-
betes T 160 293, 348 1t has been suggtsted that since one
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L |
10-19 1029 30-39 40~y 5059 ‘ﬂd
Age groups Ser

Figure 1. Incrdence of overweight (10 per cent or more) among
10,000 examunees for insurance by age and sex (From Editorial: A
study of impairments found among 10,000 unselected examinees.
Aticle 11; Weight. Proc. Life Ext. Exam 1.89-03 [July-Augl
1939.)

action of insulin 1s to convert carhohydrates to fat,'™ a
process of considerable magnitude in the development of
abesity, the demand for nsulin is correspondingly great and
may exceed the capacity of the panceeas to produce it; thus,
diabetes may result

Smith and Wallwus 3% 415 jn their study of the pathology
of adtpostty of the heart found that the degree of catdiac en-
largement in obesity is roughly proportional to the increase
mn surface area and that some of these otherwise normal,
enlarged hearts may fail ‘They consider “adiposity of the
heart,” which frequently accompanies obesity, as an increase
in the amount of subepicardial fat and of the fat lying be-
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: TABLE IV

DEATHS PER 100,000 -— AL CAUSES — ALL AGES
CoMBINED BY WEIGHT CLASSES *

Death rates Percentage of
ber rate1n
100,000 “normal” weight
class
Underweights
157 to 149 undermuight 913 108
52 to 147 underweight 833 L)
Normal weights 844 100
Overweights
% to 147, overweight 1,007 122
15% 1o 249, overweight 1,215 1
284 or more gverweight 1,472 7
* From Edstorial ™
TABLE V

INFLUENCE OF OVERWEIGHT ON MORTALITY IN PERSONS
AGED 45 TO 50 YEArs *

Tounds cverwoght | Oocr aecrasas o oo
10 8
20 18
ki) 28
0 s -
50 56
0 . 67
0 81
50 116

¢ From Newburgh, L, H™
tween muscle bundles; fatty infiltration, on the other hand,
:; Seen in pernicious anemia, carcinoma and similar con-
1ions and consists of droplets of fat which appear within
the cytoplasm of the cardiac muscle cells
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Obesity causes 2 diminished vital capacity probabl
through the mechanical restriction of sespisatory movemenl
by deposits of fat in the abdominal and thoracic walls. ]
the duration of the obesity is great enough, emphysema d
velops and the vital capacity is permanently impaired in spit
of later adequate reduction in weight.?9% 950" Evidence ha
been p | that 2 considerable degree of exertions
dyspnea can occur without a significant degree of impais
ment of cardiac output, the dyspnea presumably resulting
from the decrease in vital capacity alones% Obese person:
have been found to be less able than the nonobese to toler
ate exertion at high temperatures and humidity.5%* Electro
cardiographic changes m obesity are frequently seen.’s 8
Diaphragmatic hernia s more frequently observed in the
obese and it occasionally may be corrected by wesght reduc-
tion alone.®* Further, surgeons have found that the ease and
success of a repair of 2 diaphragmatic hernia is greatly -
creased by the correction of obesity.

In addition to the physical disorders mentioned, there
ate serious psychologic problems stemming from obesity-
Matked obestty is essentially a sepulsive disease; its victim
tends to feel rejected, unable to join with othess in many
of the ordinary activities with complete acceptance. Because
phystcal activity requires greater effort for the obese than gor
the nonobese, the victum is likely to retreat to a state of in-
activity and thereby to perpetuate and accentuate the con-
dition The frequent occurrence of neuroses in the ohescﬂhas
been emphasized by several jnvestigators.®% 85 70 2% 240 It
should be pointed out, bowever, that similar ysycholﬂglc_ in-
vestigations of control groups of nonobese persons might
have revealed a similar incidence and variety of neuroses. It
15, of course, difficult to judge what proportion of psyeho-
logic difficultses 15 the result of, and how much 1s the cause
of, the obesity.t .

thetic tz\sons for the treatment of obes{W are not the
least impottant. The desire to be attractive is possibly the
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INFLUENCE OF BODY WEIGHT ON MORTALITY

Subsequent morfality among men, according fo build classes,
expressed as percentage of death rate of normal weight men

ALL CAUSES OF DEATH
e

9% 100%

3% GMNT | MEMAL [ St SN BNEONE,
URDERWEIGHT. WEGHT ovtmem e

CARDIOVASCULAR-. . J6X% DIABETES
RENAL DISEASES
« r00%
s “x
UNDERMLAMI RORMAL  OrLAWLIGHT DNOLRWEIGH T AINAL  OvErwenS )
Joors ECLY
LOBAR PHEUMONIA PULMONARY TUBERCULOSIS
WE e g
44%
[T CTe=ar o e ey e
CANCER
o oow l . 0% ”~
Lo = St siwa otivinet
dneipra dy e & 7 Ly Cmpery Mo, o &

Figure 2 Influence of body werght on mortality from selected
causes (From Dublin, L 1)

most frequent teason that the ovemeight person goes to the
physician for help 1n reduction, although n some cultures
obesity has been considered a mark of beauty)
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(V—Vhlle there is no question but that obesity increases the
mncidence of a large number of pathologic processes, it can-
not be assumed with such certainty that the reduction of the
weight of an obese person to normal will give him health
equivalent to that of the person who has never been obese:
Some of the changes caused by obesity, such as empl
sema 2% 35 tend to become irreversible in time, but others
may be cotrected by reduction of weight2%8 G,seems e2-
sonable to assume that the shorter the duration and the less
the degree of the obesity, the more easily will normal health
expectancy be restored. It is, therefore, 2s important to pre-
vent as to correct obestty.

In consideration of afl these factors, it would seem de-
sirable that more doctors develop something of the mission-
ary spinit and zeal in correcting obesity.




Chapter 1

PHYSIOLOGY OF OBESITY

EFORE the o ial g of and ett-
ology ate considered, 1t 15 best to have some understand-
ing of the physiologic mechanisms savolved m obesity.
Early in the investigations of obesity, several cases were
reported 1 which there appeared to be 2 maintenance of
obesity in spite of low calontc intakes,1230:873.357 These
findings seemed to confirm the popular rdea that there arc
fat people who stay fat no matter bow little they eat 215372
However, in more recent and better controlled studies st has
been shown that obese persons must eat mote than the av-
crage person in order to remain obese.#1: 268, 262,305,870 Thyg
statement has been made preyiously n many forms and for
er:\phzsxs it 1s here reymtcd:ﬁiat comes an,Ij from jood, and
abasthn maeitee 3 E - a7 [

those with a tendency toward leanness who can overeat with
impunity and that there are those with a predisposiion to
obesity who will become fat although they eat no greater
amount than docs the lean person %272 1t 15 apparently
felt by these snvestigators that some obese persons have an
unusual mechanism, not possessed by other people, for con-
serving energy It 1s sufficient to say that such a mechanism
has never been adequately demonstsated 242* and that the
very multiplicity of suggested abnormaltties of metabolism
argues aganst such a possibility
The wonderfully mtegrated ability of the body to mam-
tain atself in a constant state has been the subject of many
discussions ‘The French physiologist, Claude Bernacd, was
[13]

' v
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the first to make an extensive study in this field He coined
the term “milieu interteur” and emphasized the remarkable
stability of the composition of body fluids. Cannon ™ devel-
oped this concept further under the designation “home-
ostasts.” Von Noorden®” and Levy expressed the belief
that the ingestion of only a small excess of food daily would
soon result in obestty. This tdea that a small continuing
strain would ultimately cause a larger error 1n metabolism
disagrees with the concepts of Bernard and Cannon as de-
veloped by Gamble,'® Gamble emphasized the ability of
the bodily comp Yy mechanisms to minimize and obscure
the effects of any of the lesser strains on the various metabolic
processes, Neverstheless, the ingestion of food appreciably in
excess of requirements 1s a stress with which the body has
only limited ability to cope, and 2 gain in weight of some
degree will invariably follow. Therefore, the mechanism
which determines appetite 1s a primary factor in the develop-
ment of obesity. .

No one has been able t;:‘)&lain satisfactorily what

determines satiation, but it pr y depends on the mnter-
action of a number of factors.¥The stuking effect of hypo-
thalamic damage 1n produ i Gcobesity through increased
appetite®® suggests that ad’important center for normal
appetite regulation may reside there. The importance of
psychic conflict 1n the development of obesity in persons
exhibiting compulsive eating has frequently beea observed,®
thus demonstrating that the cerebral costex may override the
more automatic and primitive appetite control centers.

It is the familiar plaint of the fat person that "I don't
eat a thing and I still get fat™ It has been well proved that
they do eat excessively,?8% 810 and jt is interesting to speculate
why this belief should arise so frequently. A possible ex-
planation 15 that the person with a predisposition to cbestty
has an appetite mechanism (whatever that may consist of)
which sequires a lazger than normal amount of food before
satiation is accomplished If he eats what would satisfy the
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normal peeson he remains hungey and feels that he has eaten
very lutle; if he eats anything less than what is required for
satiation he is likely to believe honestly that he has eaten
little, even though he has consumed large quantuties of food
A corresponding situation appears to exist for the person
with 2 tendency toward leanness who msists that he eats a
great deal and still fails to gain

Hunger has been defined as an unpleasant sensation,
physiologic n origin, best described as a hollow, empty
feeling in the epigastium, while appetite 1s considered to
be a desure for the pleasurable sensations assocuated with
food and drink and 1s of psychologic origin,’® ™ Both of
these sensations lead to eating, however, and for our pur-
poses they may be considered identical. The two terms will
be used interchangeably.

It was suggested by Cannon "® that hunger was associated
with gastric contractions, and it has been shown that insulin-
induced hypoglycemia will increase the concentration and
amount of gastric acids by means of vagal stimulation 1**
From this 1t would be easy to assume that lack of food leads
to hypoglycemia; hypoglycemia causes ncreased gastric ac-
tvity by means of vagal stimulation, and the increased
gastric actwvity is 10 tum sesponsible for the sensation of
hunget, It has been demonstrated, bowever, that denervation
of the stomach does not prevent msulin-induced hunger in
dogs *2 Thus, there must be other alternate mechansms

The efficacy of the odor and sight of food, and even of
meze memories of good meals, 1n arousing appetite 15 fa-
fmlm to everyone Other theories of hunger and appetite
involve cerebral “hunger centess” and peripheral nerve im-
pulses from chemosensitive tissues which detect changes in
the composition of blood, such as the change 1n hypo-
glycemia,™

It is more likely that hunger depends on the summation
and integration of a large number of sensory impulses and
that the complex mechanism by which it is aroused vaties in
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its function from person to person, and even from time to
time in the same person. Maclagen?*® performed funda-
mental animal experimentation which showed the effects of
fasting and of vartous drugs on appetite. The optimal dur-
ation of a fast for stimulating appetite was found to be
eighteen hours.

In addition to variations in food intake as a means of
regulating weight, there are also other mechanisms which
involve changes in the output of energy.?**32 More spe-
cifically, Newburgh has shown that the person fed a diet
slightly greater than that which he required for maintaining
his werght does not continue to gain indefinitely, but rather
gains weight quickly at first, then more and more slowly as
he approaches the increased weight at which the increased
deet will martain him. This mecharusm for limiting the gain
in weight seems related in some manner to the surface area

It has been well demonstrated that the number of calories
required by the body at resting state is proportional to the
surface area 2% 3L 3% Thus a 35 year old man, 5 feet and
7 inches (170 cm.) tall with a surface area of 1.79 square
meters, will maintain a normal weight of 150 pounds (68
kg.) with an intake of 2,415 calorses each 24 hours (Table
VI) If he consumes 3,255 calories (34 per cent more) he
will gradually gain in weight until he reaches 300 pounds
(136 kg.) and a susface area of 2 4 square meters (34 per
cent greater). The weight gain by such a man weighing
150 pounds and eatmng 3,255 calories will at first be 1.7
pounds (0.8 kg ) per week The rate of gain will gradually
become slower until gaining ceases at 300 pounds Similarly
1f this man weighed 300 pounds and were fed 2,415 calories
daily he would lose 1.7 pounds 2 week at first, the rate of
loss gradually slowing as his weight approached 150 pounds
From these figures * it can be seen that 2 small daily excess
of food does not lead to unlimited gains in weight as was

-] n nomogram
T bt et
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once postulated by Von Noorden,*? but rather to definite
calculable and limited increases This removes some of the
mystery with which the appetite mechanism was surrounded
when Von Noorden pictured it as a device of almost -
credible accuracy. It also drminishes the necessity for postu-
lating obscure aberrations in the metabolism of energy which
would adjust the output of energy to fit the itake

TABLE VI

VaRYING FOOD REQUIREMENTS FOR A THIRTY-FIVE YEAR
OLp MAN AT DIFFERENT Bopy WEIGHTS *

‘Calonies required per

Weight, | Surface area, twenty-four hours

pounds’ | square meters At basal With moderate

conditions scurt

100 150 1,360 2,00
150 179 1,610 2,415
0 200 1,840 2,760
250 222 2,020 3,050
300 140 2.170 3285

*® These calculations assume & basal metabolic rate of 0 and were ob-
tuned by use of the Boothby Berkson nomogram for a thisty-five year old
man § feet and 7 mches tall who had 2 standard weight of 150 pounds.
{From Gastineay, C. F and Rynearson, E H Obesity Anm Ist, Med,
27 833 897 (Dec ) 1947.)

tCaloric requisements at moderate activity are assumed to be 50 per
cent geeater than those at bassl conditions

The relation of surface area to the rate of metabolism,
which was first noted by Rubner,1°® 1s the basis for basal
metabolic standards 2% 301 36 The fact that basal metabolic
rates are found to be nommal mn obesity has great impor-
'ZHC:"" 01, 107, 194, 350, 260, 304, 373, 374, 3719 It means lha( dlc
obese person has a much greater rate of metabolism than
he would have if he were of normal weight. He is eating
more to maintain a metabolic fire of greater size His circu-
latory and respiratory systems are carrying loads preater than
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they were designed to carry, It is as though a passenger car
motor were being used to propel a truck, Because standards
are computed on the basis of surface area, this increased rate
of metabolism 15 obscured by the normal basal metabolic
rates found 1n obesity. The increased rate of metabolism
obesity has been compared to that seen in hyperthyradism;
mdeed, there are certain clinical sumilarities in the tachy-
cardia, cardiac failure, easy perspiration and other symp-
toms 30°

It has been suggested that the excess adipose tissue in the
obese 15 wmert and that all of the exchanges of energy are
taking place 1n the muscles and viscera.?4® 36 Talbot,¥™
however, expressed the belief that the adipose tissue i chd-
dren contributes an appreciable fraction of the bodily heat
production  McCune and Bruch considered it virtually im-
possible to estimate “active mass” m obese children?
Mirskt 2% characterized adtpose tissue not as a passive soutce
of stored fat but as an active organ with a specific catbo-
hydrate metabolism, 2 concept supported by the experimental
studies of Schoenheimer #22

Reduction of the caloric intake of an obese person may
lower the basal metabolic rate, according to some authors,™
83, 88,261,869 byt others have faled to find such a decrease. ™™
265, 275, 323 These contradictory reports may be explained by
the fact that in the various studies different diets were util-
1zed. Although all diets were inadequate in caloties, some
contamned much larger amounts of protesn than others. It is
possible that a generous supply of protein may prevent this
fall in the basal metabolic rate, although the basal metabolic
rate 15 properly determuned after an overnight fast when any
effect of specific dynamic action should be absent. This ques-
tion of the fall of the basal metabolic rate in the reduction
of wetght of obese persons is of some importance, but in-
sufficient studies have been made to permit the formation
of any definite conclusion. In spite of whatever lowering of
the basal metabolic rate may occur, it seems faitly certain
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that the rate of eaersy exchange never quite £atls to that of
the patient at normal weight Exprcssed 1n othet te1mS:
pasal metabolic sate computed oft the basis of
will be perhaps ap25m3an obese §
onc intake M3Y reduce somewhat this elevated pasal meta-
bolic rate before there 19 mote than & (moderate 1053 of weight,
but the Tate Joes not ceach the 2€10 Jevel uotid the yaﬁcm’s
weight teaches pormat > The starvation of the qormal of
ghan subject 15 38 entrrely dufferent watte! 2, 3%, 823,36 10
quch subjects the heat pmduc(mn Aimtnushes markedly. work
becomes difficult and these 15 much depressior and emotionst
ot

of wetl-beng observed bY obese panients who afe undet-

going successful ceduction of weight ** Some of the Jowest

asal metaboltc cates are See0 10 anotexia neTvosd, ane of the
n

to a new & en
tained, & decresse 1 duet causes the weight to descend to 2
new level whese st wall remain constant on 2 given supply
of enetgy.

Anathet result of obestty 152 dymunution i the toleranc®
for :arbohydr:ues"‘ This phtnom:non s observed mote
frequently in pauents with \ong~stmdmg obesity than in
those with obesity of shott duration™ 17, 283, 295 but 1t 15
not an mvanable companion © obesity 1 the panent is
over forty years of age 3t the onset of giycosunid 3t 15 Whely
that seduction of weight will remore ait evidence of disr

ol 388

glycemia is disuncs from trus diabetes It would be iffcult
2nd of no grest jmpottance to Prove that the hypcrg\ycm\in
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is not the manifestation of a latent diabetes which is brought
into the open by the obesity.

There 1s ltle difference between the obesity of child-
hood and that beginning in adult life. Obese children,
judged by all cuteqa of development, are usually somewhat
advanced * ¢ except 1 social and emotional aspects. The
basal metabolic rate 15 essentially notmal although standards
are vety uncertain 5% ° There ate particular difficulties in
estimating the progress and degree of obesity in children
because of the constantly changing mass of skeletal and
muscular tissue® but various devices, such as the grid de-
vised by Wetzel, may atd in overcoming this difficulty.*" ¢*
Reduction of weight may possibly lead to an earlier pu-
berty ¢ 378 althongh obese children charactetistically are ad-
vanced in this respect.

Amenorrhea, sterility, and even dysmenorrhea have been
ascribed to obestty.1* 17 Certainly, amenotrhea and sterility
in the presence of obesity cannot be said to be good evidence
for an endocrine etiology for obesity and are most likely
secondary to obesity

In summary, it can be said that the various phenomena
obsesved in obesity are chiefly the result of it and sot evi-
dences of some quirk of metabolic processes which have
caused the disease. Ni errors of bolism have
been suggested as the cause of obesity and these will be
discussed in the next section.
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considered as a list of mechanisms which have been pro-
posed, of which only a few have been accepted as of any im-
portance

THE HYPOTHALAMUS

Injury to the hypothalamus has been shown to intecfete
with such important self-regulatory functions as temperatute
control, water balance, appetite, gastro-mntestinal function
and sleep % 1¢4 #11 Damage to certain pottions of the hypo-
thalamus causes poikilothermia, that is, the animal loses the
abality to control 1ts temperature by means of sweating and
vasomotor mechanisms and assumes the temperature of its
surroundings Damage to the paraventricular hypothalamic
nucler will cause obestty to occur 274 175 176, 137, 403 g4 4 result
of varactous, ravenous appetite 45 46 &% 209 which beging
abruptly after the injury. Dimmished production of heat
and reduced activity may play some lesser role in the de-
velopment of obesity from this cause Altered habuts of eat-
g may also be a factor,*® 5% 5 the rapid, single, large feed-
ings of the animal with hypothalamic damage supposedly
producing less of a specific dynamic action than the slower,
smaller and more frequent feedings of the normal animals.¢%
Hembecker, White and Rolf!™* have shown that bilateral
destruction of the paired paraventricular nuclei is the crucial
factor in the production of this variety of obesity. They have
contrasted this experimental finding with the effects of the
destruction of the supra-optic nuclei in causing diabetes in-
sipidus, These expenmental facts explain a few rase types of
obesity and, 1 addition, suggest that the hypothalamus may
be the center which 1s normally in control of a great nul:nb:r
of mechantsms which regulate a variety of boddly functions,
among them bemng those of appetite and other aspects of
energy exchange ¢ 5! Bernhardt?® was one‘of the first to
suggest that the hypothalamus may play an impottant role
in the development of common obesity. .

In 1840, Mohr reposted the case of 2 woman in whom
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obesity developed rapidly before the patient died of a large
pituitary tumor. In 1901 Frohlich desctibed a pattent who

hibited hypogenitalism, obesity, infanttlism and a tumor at
the base of the brain®® ®* It was at first assumed that these
changes resulted from the destruction of the pituitary body
and Cushing®" seemed to confirm this opinton  Erdhewn in
1904, however, matntained that damage to the base of the
brain is primanly responsible for the adiposity which some-
tumes accompantes pituitary tumors. In 1912 Aschner® ob-
served that only those amimals with mnjury to the hypothala-
mus became obese after hypophysectomy. As evidence has
accumulated it has become more and more apparent that at
least the obesity in Frohlich's orginal case must have been
the result of damage to the hypothalamic region.

The term “Frohlich’s syndrome™ has been used fre-
quently to describe the chuld or adolescent whose genitalia
are partly obscured by masses of adipose tissue  Such chil-
dren may attain a more normal appearance spontaneously 4%
3¢ but many endocrinologssts treat them with a vanety of
hormones 23 Bruch has warned of the real dangers of en-
doctine therapy in obese children She stated that the 1m-
pottant Factor of diet will be obscured by glandular therapy
and that significant psychologic damage will be done to the
child who 15 being treated for “gland trouble " Some
authors have described a syndrome similar to that of
Fedhlich which is not associated with tumor and 1s thought
to respond to treatment with pituttary extracts or to dis-
appear sp 1y. Mittel described this under the
term “juvenile adiposogenital dystrophy” =7 but 1t 15 doubt-
ful whether this is an entity In view of the frequent misuse
of the term “Frohlichs syndrome™ to mclude patients with-
out intracranial Jesions and because of the doubtful nature
of the conditton known as adiposogenital dystrophy 1t would
seem wise to abandon both these terms

. The hypoplasia of the genitalia sometimes found asso-
ciated with hypothalamic injury and obesity was at first
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has suggested that emational experiences can actually cause
derangements of hypothalamic function thereby possibly
causing the obesity that accompanies neurosis,

PSYCHOLOGIC FACTORS

As the phylogenetic scale is ascended, the cerebral cottex
exerts an ever greater modifying influence on the functions
of the lower nervous centers. In the maturation of the indi-
vidual, the cortex also assumes a greater control over such
basic functions as eating, sleeping and procreation. Thete can
be no argument but that our cwiltzation has modified all
such functions tremendously, and the aspect that each pre-
sents n various cultures 1s chiefly a murror of that culture,
Rousseau’s “noble savage,” that hypothetical person reared
free of all such cultural pressures and taboos, does not exist

Eating has acquired a considerable social significance 1n
our own soctal order, not only in the nature and time of
the meals but in the amount eaten.1%

While it 15 true that most infants and children have less
modification of their hypothalamic impulses by the cerebral
cortex than do adults, yet Bruch % has shown in a series of
fundamental articles that obestty of psychologic origin can
begin early in cluldhood. The psychologic pattern of the
mothers of these obese children 1s usually as distincitve as
that of the children themselves. Such mothers usually go to
extremes in protecting their children from even the minor
conflicts of lving but patadoxically entertain great ambitions
for them. These children are prevented from striving with
other chuldren and are bathed and dressed by thetr mothers
far beyond the usual age for such care. Often, the obese
child, Bruch found, s the only or the youngest child in the
family. Within the families containing obese children there
is frequently great emphasis on food. Desserts and candies
are used as rewards for good behavior; conversation centers
around delicacies of the table, and the child gains the feeling
that food 15 the end and purpose of life.}"® The mothers of
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urge the use of endocrine substances and which give support
to endocrinologic theories of causation.

Johason 191 seported the cases of a man who lost, and
of his wife who gained, weight in response to the same emo-
tional stress.

One of the most nearly universal drives is the one to
save face, to put on a good front for other people to see.2
In keeping with thts desite is the great dislike of obese per-
sons to admit that their disease is due to gluttony and their
insistence that the doctor tell them that “it’s your glands and
we'll treat st with this gland extract ™% 7 A program of
endocrine therapy alone is greatly to the patient’s immediate
comfort, for 1t offers both preservation of self-respect and
the illusory prospect of reduction by means of “gland ex-
tracts” while st permuts continuance of the indulgence of
appette. But unless the consumption of food is curtailed,
no therapeutic program will succeed, If the doctor once,
even by implication, 2dmits that “your trouble is glands” he
may find 1t difficult to convince the subject of the importance
of diet.?®* To tell the obese person that “there’s nothing
wrong with you except that you eat too much” might arouse
immediate antagonism, but frequently such an approach is
necessaty.

1t is stking how frequently the overweight person in-
sists that he is a “small eates,”” and when given 2 properly
balanced reduction det of 1,000 or 1,200 calories he may
wnsist that that ts more than he otdinatily eats. There are sev-
eral reasons for thus. Furst, the obese person frequently eats
many concentrated carbohydrates and, mistaking bulk for
caloric content, underestimates the energy value of his custo-
mary deet. Second, the obese petson hates to admit his glu.tv
tony and convinces s conscious self that he is actually in
the habit of consuming relatively sma)} amounts of food.
Thisd, 1t is possible that the appetite mechanism is dxstone.d
in the person “predisposed” to obesity so that more food is
required for his sattation than for the normal petson. Ifhe
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urge the use of endocrine substances and which give support
to endocrinologic theories of causation.

Johnson*** seported the cases of a man who lost, and
of his wife who gained, weight in response to the same emo-
tional stress.

One of the most nearly universal drives is the one to
save face, to put on a good front for other people to see
In keeping with this desire is the great dislike of obese per-
sons to admut that their disease is due to gluttony and their
insistence that the doctor tell them that “it’s your glands and
we'll treat it with this gland extract.” *% %7 A program of
endoctine therapy alone is greatly to the patient’s immediate
comfort, for it offers both preservation of self-respect and
the illusory prospect of reduction by means of “gland ex-
tracts” while 1t permuts continuance of the indulgence of
appetite. But unless the consumption of food is curtailed,
no therapeutic program will succeed. If the doctor once,
even by smplication, admits that “your trouble is glands™ he
tmay find it difficult to convince the subject of the importance
of diet? To tell the obese person that “there’s nothing
wrong with you except that you eat too much™ might arouse
immediate antagonism, but frequently such an approach is
necessary. R

It is strking how frequently the overweight pesson in-
sists that he is 2 “small eater,” and when given a propesly
balanced reduction diet of 1,000 or 3,200 caleries he may
msust that that is more than he ordinarily eats. There are sev-
eral reasons for this. Furst, the obese person frequently eats
many cancentrated cacbohydrates and, mistaking bulk for
caloric content, underestimates the energy value of his custo-
mary diet. Second, the obese person hates to admit his glu}-
tony and convinces his conscious self that e is actually in
the habit of g telatively small ts of food
Thurd, 1t 15 possible that the appetite mechanism is distoted
1 the person “predisposed” to obesity so that more food is
required for his satiatton than for the normal person. I he
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Emotional depression frequently leads to Joss of weight
but it also may cause a definite increase3® In one well-
studied serjes of fifty patients, Schopbach and Matthews %52
found mild anxiety states with considerable “neuromuscular
tension” and obsessive-compulsive tendencies most common.
In this group, eating frequently served as a device to dimin-
ish tension. In all but five or six patients of the seties,
psychogenic factors seemed closely related to the onset and
development of obesity. This cortelation of insecuntty and
obesity is emphasized i Bruch’s studies which showed that
familtes whose financial condition was on the borderline of
inadequacy tended to have obese children. Thus the fear of
not having enough to eat leads to overeating, It is also true,
however, that the cheaper foods, which ate chrefly concen-
trated carbohydrate, are those with 2 low satiation value.

Ingestion of alcohol possibly may stimulate appetite suffi-
ctently to lead to obesity; in addition, alcohol itself has a
definute caloric value 240 It is also well known that the in-
gestion of alcohol 1s associated with many psychologic fac
tors.

A number of observers have suggested that “nervous
shocks and strams™ may cause obesity by modifying auto-
nomic functions, but this proposal has never been con-
firmed. 1%

A freudian concept of obesity as a manifestation of
orality has been presented “* %5 and Richardson ¥ has sug-
gested that the ingestion of food may be given the symbolic
meaning of impregnation. Bram *® has also noted that other
fat people will frequently discourage the patient from fol-
lowing his diet. Hill'"® associated gastro-intestinal symp-
toms, including emaciation and obesity, in adult life with
patterns of breast feeding.

ENDOCRINE FACTORS

Oge of the most regrettable practices in medicine is'tbc
attempt to diagnos¢ numerous endoctinologic abersations
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by means of stight variations i distiibution of body fat.™¥%
315,349,318,3%0 These claborate classfications into types have
little or no basis i conteotled experimeat and are usually
musteading 3% 359
Pituitary

Dirst advanced by Frohlich, the concept of an obesity

dary to hypopi has drsapp d stowly** af-

though, as stated before, there 15 httle or no pustfication
for it cxstence Traditwonally the patient with so-called
pituitary obesty has a lasge trunk and slender wasts 2ad
ankles, * 4f this condition 15 associated with dwacfism, it
1s known as the "Burauer” type of obesity.'™* Although
hypophyseal obesity is ascribed by many to disorders of the
anterior lobe, Werner 40° placed the blame on 2 lack of pos-
terior lobe secretions and used prtuitrin as substitution
therapy. Thus practice finds some shght support in expen-
ments catried out by Keller and Noble who removed the
postersor Jabe of the piturtary of two dags and produced
ube“ty.iﬂﬂ 03

The postesior lobe of the pituitacy has been implicated
by others because st 15 thought that an excess of the ants.
diutetic hormane may cause abestty to occur as & result of
retention of water * It should be pointed out that we know
of no experimental studies sn s hich obesity i amimals has
been produced by the ingection of putuittin, a simple proof
s thus theory of hyperfunction of the posterior lobe had
any basis in fact,

The destruction of the pituttary occasionally results in
emaciation which is hnown as Simmonds' cachexia, > M358
but sapparently panhypopitustarism will usually have hittle

ect on body weight 35 In fact, ta Simmonds’ original case
the patient weighed 103 pounds (467 hg ) aftes ten years
of iltness, a weight not necessarily sigmficant of great ema-
ciation. Heinbecker and coworhers ¥t reported that simple
hypophysectomy in dogs tends to cause some gain in weight,
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Kraus #4215 expressed the belief that there is 2n increase
in basophlls in the pituitaty in constitutional obesity, and that
1n the four conditions of adiposis dolotosa, cerebral byper-
globulia, Morgagni-Stewart-Morel syndrome and Laurence-
Moon-Biedl syndrome there is a similar increase in the
basophils of the hypophysis and hyperplastic changes in the
adrenals

Goldzieher 7 described histologic changes in the hypoph-
ysts 1o so-called “constitutional” obesity but these studies
were not cacried out with the cell-counting techaic that Ras-
m;:ssen %37 has shawn to be necessary in the study of pituitary
cells.
Cushing’s syndrome is the one variety of obesity which
is assoctated with pitustary disorder, and even in this instance
adrenal cortical hormones probably mediate the metabolic
changes responsible for the characteristic distribution of
adipose tissue.

Ragh 807, 805 0 1 2 hypaphy
“lipoittin” which acts on the tuber anereum to initiate neural
reflexes by way of the splanchnic nerves; these reflexes, in
tutn, prevent the liver from taking up fat. The existence of
such a mechamstn has received no confirmation

Recently, Retss®* has associated obesity with the lacto-
genic hormone Because the peripheral stores of fat are
reduced in lactating rats, it was thought that one effect of
the lactogenic hormone might be the mobilization' of fat.
Reiss had observed also that the onset of obessty in some
cases comcided with a failure of lactation, On this theo-
retical basis, lactogenic hormone of pituitary origin was
administered to a number of obese patients and cxperiment:‘xl
animals, All lost weight, the loss being particulaly rapid
when thyroid was added to the program. ‘This study opens
a new avenue of research on the nature of obesity and requires

> of

hypophyseal called

canfirmation,
Lawsence 224 has p d a “lipopexic horn
pitujtary origin which causes fat to be deposited in depots
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A hyperactivity of the aatetior lobe which changes later
to hypopituitarism has been suggested as a cause of ado-
lescent obesity.2¢t
Thyroid

It is commonly but ezroneously belteved that myxedema
and hypothyroidism without myxed are usually assoct-
ated with obesity.3% 4% 160 However, by both animal expers-
ments and statistical analysis of findings on myxedematous
patients?*% *% jt has been well shown that hypothyroidism
does not tend to cause obestty 2© Apparently the complex
mechanism which regulates appetite also dimnishes the in-
take of energy i proportion to the lowered output of energy
Of course this mechanism may fail 1n hypothyrotdism be-
cause of the patient's training, environment or neurosis just
as it might fail in the euthyroid individual Then obesity
would sesult.

Adtenals

Hyperfunction of the adrenal cortex results n either
Custung's syndrome or the adrenogenital syndrome ® In the
latter thete is no charactenstic obesity, but 1n Cushing’s sya-
drome there is accumulation of fat about the cheeks, the
supraclavicular regions, the spmes of the upper thoracic and
lower cervical vertebrae, and the trunk. This distrsbution of
fat is almost diagnostic of the condition and has been noted
even when the temaining pottions of the body are emaa-
ated 330 3% 418 The olrcosuna appears to result from ex-
cessive adrenal cortical hormone and is not a result of the
obesity. 1 33 This syndrome s frequently given as an example
of true endocrine obesity, and there can be no argument
but that the adrenocortical hormone 1n some way has effected
a characteristic distribution of fat ¥t 1s a dufferent matter to
argue that there 1s 2n invariable increase in the total amounc
of adipose tissue, however® The patient with Cushing's
disease will lose weight on a reduction diet exactly as wll
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Cushimng's syndrome is the one variety of obesity whick
15 associated with pitwitaty disorder, and even in ths instance
adrenal corteal hormones probably mediate the metabolic
changes sesponsible for the characteristic distribution of
adipose tissue.

Ragb 301308 pogtyl a hypophyseal h called
“lipoitrin” which acts on the tuber cinereum to initiate nearal
reflexes by way of the splanchnic nerves; these reflexes, 1n
tutn, prevent the liver from taking up fat. The existence of
such a mechanism has received no confirmation.

Recently, Reiss '3 has associated obesity with the lacto-
genic hormone. Because the peripheral stores of fat are
reduced s lactatiag rats, it was thought that one effect of
the lactogenic hormone might be the mobilization of fat.
Reiss had observed also that the onset of obesity in some
cases coincided with a failure of lactation. On this theo-
retical basis, lactogenic hotmone of pituitary origin was
administered to a number of obese patients and experimental
animals. ANl lost weight, the loss being patticularly rapid
when thyroid was added to the program, This study opeas
a new avenue of research on the nature of obesity and sequises
confirmatson.

Lawrence?* has postul a "lipopexic } " of
pituitazy angin which causes fat to be deposited in depots.

3.




ETIOLOGY 33

A hyperactwvity of the anterior lobe which changes later
to hypopituitatsm has been suggested as a cause of ado-
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by way of the splanchnic nerves; these reflexes, I
‘event the liver from taking up fat. The existence of
mechanism has recetved no confirmation.
antly, Reiss 3% has associated obesity with the lacto-
otmone, Because the peripheral stores of fat ar
in lactating rats, it was thought that one effect of
ogenic hormone might be the mobilization of fat
1d observed also that the onset of obesity i some
incided with a failure of lactation. On this theo-
sasis, lactogentc hormone of pituitary origin wa$
tered to a number of obese patients and experiments!
All lost weight, the loss being particularly xapid
yroid was added to the program. This study opens
renue of research on the nature of obesity and requires
ition
:ence? has postulated a “lhipopexic hormone” of
ongin which causes fat to be deposited in depots
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The evidence for hypoglycemia as a consistent stimulus for
appetite, then is not convincing

A second objection to hypoglycemia as a frequent cause
for the development and mamtenance of the cbese state is
that hypoglycemia is rately observed in the obese but hyper-
glycermia 1s observed frequently.2®% 288 A third objection 15
that in the syndrome of functional hypoglycemta,* obesity s
not ioned as a frequent symp Ithougt ples of
such have been reported 1% 317 In this condition there 1s
fatigue and neurasthenia associated with Jow blood sugar
concentrattons but with no true hyperinsulintsm, that 1s, with
no sslet cell tumor. In spite of the fact that the patient dis-
covers that frequent eating may relieve his symptoms, there
is often no gain 1n weight. The neuroses that constitute the
basic past of this syndrome would be an adequate explana-
tron for any obesity that might occur

‘The question of the obesity which 15 associated with sslet
cell tumors is another matter. In this condition, the hypo-
glycemua 15 so pronounced that the patient 1s forced to keep
cating at frequent intervals to remain consctous Under such
arcumstances, a2 constderable gan m weight 15 usual A%

Gonads

It would be difficult to argue that the sex hormones have
00 mfluence on the deposition of adipose tissue It 15 well
known to everyone that women have a pattern of fat dis-
trbution different from that of men. There 1s no adequate
proof that there 1s a distinct relationshtp between the amount
of adipose tissue 2nd sex hormone dysfunction. The eunuch
may be slender or he may be obese,'?* but so may be the
ndividuals who are normal with respect to gonadal fuse-
tion; there is no proof that obesity is more frequent among
persons who suffer from hypogonadism 138 5% 35¢ The 1n-
constant association of obesity and gonadectomy in human
beings 15 to be contrasted with the obesity that wsually fol-
lows gonadectomy 1n animals.¥® Some authors, however,
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any other subject,!®® and examples of patients who had this
disease but who dusplayed leanness have been observed 2.
% 419 The appearance of obesity is heightened by the
osteoporosis and flattening of the vertebral bodies which
shortens the neck and trunk. Ingle stated the belief that the
umportance of adrenal costrcal hormone in the production of
this syndrome has not been adequately proved,'®® but he con-
sidered Albright’s hypothesis that cortical hormones may
cause destruction of protetn to form carbohydrates which
are 1n turn converted to fat a goad possibility,

Pancreas

One of the comman symptoms of an msulin-induced
hypoglycemia is hunger,” 2™ which does not necessarily de-
pend on the increased gastric motlity and secretion 162, 183
For this reason 1t has been supposed that an excess supply
of msulin might be tesponsible for ordinary obesity.™
Serrous objections can be found to this view, however. First,
1t is doubtful that the appetite 15 stunulated by hypoglycemia
unless the blood sugar is lowered to shock-producing
levels 16 13% 162, 290 Apparently much of the increased intake
of food durmng the course of nsulin therapy depends on the
conscious knowledge of the subject.that he will have to eat
heartily to avord unpleasant symptorns  Less well-con.tml)cd
studtes have suggested that insulm is an excellent stimulus
to the production of gain in weight,*% 3 but the powerful
element of suggestion inherent m the procedure of paren-
teral medication appears to be an adequate explanation of its
success.1%® Studies of the effects of protamine zinc and regu-
lar nsulins made at the Scripps Metabolic Clinte showed that
regular insulin fails to ancrease appetite but that protamine
zing insulin 15 very effective in this respect? 2% The ex-
planation offered for these contradictory ﬂndfngs is that
rapidly developing hypoglycemia of short duration does not
stimulate appetite, while long-continued and gradually in-
creasing hypoglycemia is an effective stimulus for appetitc.
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The evidence for hypoglycerma as a consistent stimulus for
appetite, then is not convinang

A second objection to hypoglycemia 25 a frequent cause
for the development and maintenance of the obese state 15
that hypoglycemia is rarely observed in the obese but hyper-
giycema 15 observed frequently *%% %3¢ A third objection 1s
that i the syndrome of functional hypoglycemia® obesity 15
fot d as a frequent symp although ples of
such have been reported®: 317 In this conduition there &5
fatigue and neurasthemia assocrated with low blood sugar
concentrations but with no true hypernsulinism, that 1s, with
no sslet cell tumor  In spute of the fact that the patient dis-
covers that frequent eating may relieve fus symptoms, there
is often no gain 1n weight The nevroses that constitute the
baste part of this syndrome would be an adequate explana-
tion for any obesity that might occur

‘The question of the obesity which 15 associated with sslet
cell tumors ss another matter In this condition, the hypo-
glycemia 1s so pronounced that the patient is forced to keep
eating at frequent intervals to remain conscious  Under such
citcumstances, a consderable gain tn weight 15 usual 4%

Gonads

It would be difficult to argue that the sex hormones have
nio nfluence on the deposition of adipose tissue It 15 well
keown to everyone that women have a pattern of fat dis-
tubution diffesent from that of men There 1s no adequate
proof that these 1s a distinct relationship between the amount
of adipose tissue and sex hormane dysfunction, The eunuch
may be slender or he may be obese,'** but so may be the
ndividuals who are normal with respect to gonadal func
tion; there is no proof that obesity is mote frequent among
persons who suffer from hypogonadism 18 132 35¢ The 1n-
constant assocration of obesity and gonadectomy 1n human
beings 1s to be contrasted with the obesity that usally fol-
lows gonadectomy in animals.!*® Some authoss, however,,
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any other subject,™® and examples of patieats who had this
disease but who displayed leanness have been observed 350
% 419 The appearance of obesity is heightened by the
osteoporosis and flattening of the vertebral bodies which
shortens the neck and trunk. Ingle stated the belief that the
tmportance of adrenal cortical hormone in the production of
this syndrome has not been adequately proved, 55 but he con-
sidered Afbright's hypothesis that cortical hormones may
cause destruction of protein to form carbohydrates which
are 1 turn converted to fat a good possiblity.

Pancreas

One of the common symptoms of an insulin-induced
hypoglycemia 1s hunger,™ 7 which does not necessarily de-
pend on the tncreased gastric motility and secretion 2% %
For this reason 1t has been supposed that an excess supply
of insultn might be tesponsible for ordinary obestty.™
Serious objections can be found to this view, howeves. First,
1t 15 doubtful that the appetite 1s stimulated by hypoglycemia
unless the blood sugar is lowered to shock-productng
levels 16 138 162, 243 Apparently much of the increased satake
of food during the coutse of nsulin therapy depends on the
conscious knowledge of the subject, that he will have to eat
heartily to avoid unpleasant symptoms. Less well-controlled
studres have suggested that insulin is an excellent shmulus
to the production of gam in weight,#4% 3 but the powerful
element of suggestion mherent in the procedure of paren-
teral medication appears to be an adequate explanation of its
success.?®® Studies of the effects of protamine zinc and segu-
lar insulins made at the Scripps Metabolic Clinic showed that
regular msulin fails to increase appetite but that protamine
zinc insultn 15 very effective in this respect.% 249 The ex-
planation offered for these contradictory findungs 15 that
rapdly developing hypoglycemia of short dusation does not
stimulate appetite, while long-continued and gradually in-
creastng hypoglycemia 1s an effective stimulus for appetite.
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between masculine and feminine distrsbution of fat seems
to depend on genetic as well as on hormonal factors. Rab-
son®® has discussed varmations 1n distribution of fat m
obesity, and Reed and co-workers** have done animal ex-
periments in this field

Another possibility is that there are netves which have
some trophuc influence on the deposition and maintenance of
fat 117 This will be discussed later.

Pineal body

The pineal body has an histologtc appearance m child-
hood which suggests that it might have an endocrne func-
ton At puberty this structure undergoes degenerative
changes, such as calafication, which make such function at
that tune unlikely This sequence of events has led to the
theory that the pineal gland 1s one of ntetnal secretion dur-
ing childhood and that the cessation of its function leads
to pubertal changes and accelerated growth®  Some
writers ™ 239 have intespreted the available evidence to mean
that a hormone secreted by the pineal body stself, rather than
the cessation of its formation, initiates puberty

A syndrome called “pubertas praccox™ or “macrogenito-
somia,” which results from pneal tumors, has been de-
scribed 8 Thus syndrome conststs of precocious sexual, physi-
cal and mental development Obestty was noted'n fifteen
of sixty-nine cases of pineal tumors in chidren reviewed
by Bing, Globus and Simon. It 35 not certain, however, that
the phenomena, such as obesity, associated with pmeal tu-
mors are not the result of hypothalamic changes due to
pressure exerted by the nearby neoplasm® Therefore, we
must conclude that obesity secondaty to pineal disorders has
not been proved to exist 327

GENETIC VARIETIES
Laurence-Moon-Biedl syndtome

This conststs of (1) mental deficiency, (2) setmitss prg-
mentosa, (3) hypogenitalism, (4) obesity and (5) poly-
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have expressed the belief that hypogonadism is an important
cause of obesity. 24 387

It has been suggested that obesity may begin more fre-
quently at periods of gonadal change, such as puberty, preg-
nancy and the menopause than at other times in Life,t% 12t
49, 164, 334 and this has been taken as evidence for an en-
docrine nature of obesity. The shifts in hormone produc-
tion in each of these periods of gonadal change are com-
pletely different, in some periods an increase and in othets
a decrease 1n the production of the vatious hormones con-
cerned with sex occurs Even more complicated and varied
are the changes in the production of pituitary hormone, yet
it 15 argued that these completely different stumuli will result
in the same effect, obestty. It is obvious, hawever, that most
varicties of hypogonadism, menopause, puberty and preg-
nancy are associated with psychic conflicts, and it would seem
likely that the joys of eating might be resorted to in com-
pensation for the denial of other pleasures Inspection of
height-weight-age tables reveals no abrupt change in the
increasing nctdence of obestty which occurs with advancing
age, such as might be expected 1f menopause were an im-
portant etiologic factor

‘The manifestation of the presence of various hormones
depends on the presence of responsive end-organs. The fact
that 2 varying distrsbution of adipose tissue can occur as the
result of hormonal influences is evidence that all fat cells do
not respond in the same way to the same influences, that the
adipose tissue of one patt of the body is not entirely the same
2s that of the rest of the body. Hosmones circulate frecly in
the blood, and presumably all tissues of the body are exposed
to equal concentrations of them Therefore, if the fat-beas-
ing tissues of one region of the body increase in amount'm
response to a change in concentration of a hormone while
the adipose tissue 1 another part undergoes no change,
there must be some difference in the adipose tissues O dif-
ferent regions. This difference may depend on the chromo-
somal nfluences that affect body build. Thus the difference



ETIOLOGY 37

between masculine and feminme distribution of fat seems
to depend on genetrc as well as on hormonal factors Rab-
son®® has discussed vanations 1n distrsbution of fat in
obesity, and Reed and co-workesrs 3¢ have done anumal ex-
periments in this field

Another possibility is that there are nerves which have
some trophic influence on the deposttton and matntenance of
fat 7 This will be discussed later

Pineal body

The pineal body has an histologic appearance i child-
hood which suggests that it might have an endocrine func-
tion. At puberty this structure undergoes degenerative
changes, such as calcification, which make such function at
that time unlikely This sequence of eveats has led to the
theory that the pineal gland 1s one of internal secretion dur-
ing childhood and that the cessatton of 1ts function leads
to pubertal changes and accelerated growth% Some
writers * 239 have interpreted the available evidence to mean
that 2 hormone secreted by the peal body itself, rather than
the cessatton of its formation, inttiates puberty

A syndrome called “pubertas praecox” or “macrogensto-
somia,” which results from pieal tumors, has been de-
scribed #* Thus syndrome conststs of precocious sexual, physt-
cal and mental development. Obesity was noted'in fifteen
of sixty-nine cases of pineal tumors 1 children reviewed
by Bing, Globus and Simon It 15 not certatn, however, that
the phenomena, such as obesity, associated with pineal tu-
mots are not the result of hypothalamic changes due to
pressure exerted by the nearby neoplasm.®* Therefore, we
must conclude that obesity secondary to pmeal disorders has
not been proved to exist.3?7

GENETIC VARIETIES
Lautence-Moon-Bied! syndrome

This consists of (1) mental deficiency, (2) retinitis pig-
mentosa, (3) hypogenitalism, (4) obesity and (5) poly-
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dactyly.22 50, 298 It appears to be inherited in 2 recessive
manner.®® This syndrome was first described by Laurence
and Moon 1n 1866 and interest in it was reawakened by re-
ports of several cases by Bardet in 1920 and by Bied! in 1922.
Bued! suggested that the syndrome could be desceibed as
dystrophia adiposogenitalis of cesebral ongin, He con-
stdered that the prtuttacy played no part 1 the manifesta-
tion of the condition, but more recently a somewhat tenuous
and complicated theoty, which involves the concept that
hypopitutarism 1s followed by hyperpituitarism, has been
proposed by Jaso and Curbelo 2% These authors also postu-
late a hormone whuch regulates the consumption of fat. An
important observation by these workers is that the obesty
does not appear until after one month of age Jenkins and
Poncher 1% consider that the syndrome is the result of at least
three genetic characters, one caustng genital dystrophy and
dwachsm, a second causing retinitis pigtmentosa and a thicd
causing the skeletal anomalies such as syndactylism and
polydactylism, Perhaps the most reasonable view is that
presented by Warkany 2% and his co-workers which is that
the syndrome is the rare chance combination of relatively
frequent heredofamilial anomalies. They found that in most
of the reported cases the patient did not possess all of the
five cardinal symptoms and that in many cases additional
anomalies were demonstrated. In summary, it can be said
that the Laurence-Moon-Biedl syndrome does not appear to
be endocrine 1n orign, that it is an ill-defined and poorly
understood enttty and that no proof has been advanced that
the obesity results from any factor other than a large appe-
tite and decreased activity, What may cause the increased in-
take of food is not known.

Morgagni t-Morel synd

This is pethaps better called “hyperostosis frontalis in-
terna.” It is 2 second rare form of obesity which is associated
with inherited anomalies. It is manifested almost invariably
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Bauer " 54 has expressed the feeling that thete is an
inhetited and abnormal avidity of the adipose tissue for fat
which, by depriving other more vital body patts of nuttition,
increases hunger and, thesefore, the total intake of energy.

While we cannot, at present, state dehinitely the impor-
tance of heredity in obesity, we can emphasize to the patient
with fat parents that he will respond to treatment in exactly
the same way as will a person who has normal parents Such
a patient should be told that fat is just as dangerous to him
as to anyone else and that the fact that his parents were fat
cannot be used as an excuse for avoidance of the necessary
cortective measures.

Constitutional abnotmality of adipose tissue
Lipophilia: This is a term introduced by von Berg-
man*® He expressed the belief that the adipose tissues of
the fat person have a greater avidity for fat than do the
tissues of the normal person and that fat is lost from these
deposits with difficulty, just as the fat in a lipoma is thought
to be retained during starvation although other fatty tissues
are consumed  Wells,?? however, in his review on adipose
tissue could find little evidence that, during loss of w.eighr,
the loss of fat from a benign Itpoma is not in proportion to
the loss from other adipose tissue. He considered that a
malignant lipoma would likely retain and add to its stose of
fat during loss of weight, however, "
Newburgh 25 expressed the belief that the obese utilize
fat even more easily than do normal subjects. Two points of
evidence for this view are: (1) the obese person, when loslfug
weight, butns hus fat but maintains nitrogen bnlance,'whxle
the starving person of normal wejght loses both protein aqd
fat; (2) respiratory quotients are lower in the obese than in
the nonobese (see section on disorders of the use of energy).
Newburgh has also been unable to find evidence for abnor-
malities of fat metabolism which might explain obesity. ‘The
adipose tissues of everyone seem to respond in the same way
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to the stimulus of an excessive intake of energy by the laying
down of predictable amounts of fat, The greates past of the
synthesis of neutral fat, which forms the bulk of adipose
tissue, takes place . the liver ™ 1t but there is evidence
for some formation of fat in the peripheral tissues 38

Block® found no difference between obese and nonobese
persons in the ease of release of fat from the adipose tissue.

A later and more complicated theory of hipophilta than
that advanced by von Bergman was devised by Lichtwitz 22
He assumed that there was a decreased permeability of tatea-
celtutar interphase surfaces which protect lipoud portions of
the protoplasm from the action of lipase The permeabihty
of these surfaces was thought to be regulated by both netves
and hormones

Evidence does not permut us to say that the metabolism
of the adipose tissue of the obese is different from that of
nomal pessons, the doctrine of kipophilia must be considered
aot proved.

Progressive Lipodystrophy: This 15 a clinical entity
wihich was fisst described by Barraquer ¥ It 1s characterszed
by almost complete tass of the subcutaneous tissue of the
wupper half of the body and a relative or absolute obesity of
the lower half The disease nsually begins in chiidhood,
accurs twice as frequently in females as i males and 15 com-
patible otherwise with good health. The cavse is unknown;
some selation to facial hemiatrophy and sclesoderma may
exist. Simons, ™" the first to use the name “hipodystrophy,”
expressed the belief that the pervous system, 1n some man-
fier, contsols the localized deposition of fat. This concept 15
strengthened by the sharp demarcation between areas of total
loss of subcutaneous tissue and areas of excessive of normal
adipose tissue which is seen 10 all theee conditions, namely,
ipodysttophy, scerod and facial h ph

Beznk and Hasch®® reported that section of the splanch-
it nerves slows the rate of deposition somewhat and the
rate of mobilization of fat quite markedly, so that splanch-
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nicotomy results 1n an accomulation of perirenal fat. Simuar
expenments have d rated the effect of the autonomic
nervous system on the deposition of subcutaneous and peri-
cardial fat ® The importance of autonoruc influences on the
distribution and amount of fat 1 persons without neurologic
lestons is impossible to state, since the anatomic interenption
of nerve fibers 15 a distinetly abnormal condition and may
cause a variety of changes not seen in common obesity, It
has been postulated that the hypothalamus controls the de-
position of fat at the periphery of the body by means of
autonomic nerve fibers,5? but that the experiments mentioned
previously should be considered as offering no more than
circumstantial evidence that regulation of the amount of fat
m sub tissue 15 dependent on innervation is indi-
cated by the early report of Strandberg. Strandberg grafted
abdonunal skin to the dorsum of the hands; when the subject
later became obese, the grafted area accumulated a far
greater thickness of fat than did the dorsum of the other
hand #° This suggests that constderable contral of the df-
position of fat exssts independently of nerve supply, but it
might be interpreted also 4s evidence that denesvation stself
might cause mereased deposition of fat, -
As m the splanchnicotomy expetiments, the studies in
which the hypothalamus was mjured and obesity followed
are based on destructive lesions; thus, the results do not
prove bow mportant are either perspheral nerves or the
hypothalamus i the day-to-day regulation of ’the weight of
the person who does not have 2 neurclogc lesion. The hype-
thalamic pury expeniment finds only occasional countcrpar;
10 naturally oceurring obesity, and n0 good examples o
localized obesity due to section of perpheral nerves have
me to ous attention. .,
“ An endocrine theory which relates hyperthymxfhsm to
liodvstronhy was advanced by Marafion and Sofer.%" Zow

ocenrs because of a Jocalized failure to metaboize 1als, w
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nicotomy sesults ip an accumulation of pesitenal fat. Similar
experiments have demonstrated the effect of the autonomic
nervous system on the deposition of subcutaneous and peri-
cardial fat®° The importance of ic influence; oa the
disteibution and amount of fat in persons without neurologic
lesians js impossible to state, since the anatomic intesruption
of nerve fibers 55 a distinctly abnosmal condition and may
cause a vagety of changes not seen in common obesity. It
has been postulated that the hypothal eontrols the de-
position of fat at the periphery of the body by means of
autonomuc nerve fibers, but that the experiments mentioned
previously should be considered as offering no more than
crcumstantial evidence that regulation of the amount of fat
in subc tissue 1s dependent on innervation is indi-
cated by the early seport of Strandberg Strandberg grafted
abdominal skin to the dorsum of the hands; when the subject
Jater became obese, the grafted area accumulated a far
greater thickness of fat than did the dorsum of the other
hand.#%* Thus suggests that considerable controt of the de-
position of fat exsts independently of netve sugp{y‘ but it
might be mtecpreted alsa as evidence that denervation itselt
might cause increased deposition of fat. o

As m the splanchnicotomy expesiments, the studies (@
which the hypothalamus was njured and obesity followed
are based on destructive lesions; thus, the esults do not
prave how important are eithes perx‘gheral negves of th;
hypothalamus w the day-to-day tegulzuo'n of ‘me weight of
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understood and rately observed syndrome charactecized by
tender and painful nodules of fat. The patient is said usually
to be an obese woman in the latter middfe life who is pactly
disabled by weal and by symg of psyct i
A variety of mechamsms have been suggested for the de-
velopment of this obesity, most of them endocrine.*** There
1s, hawever, no good proof that any gland of internal secre-
tion is at fault. Indeed, it is possible that this disease does
not constitute an entity but is the chance occucrence of psy-
chonenrosis with simple obesity. Lyon** considered that all
gradattons between simple obesity and Dercum's disease
occur,

In Degcum'’s easlier papers, *% % atrophy of the thyroid
in one case and eosinophilic adenocarcinoma of the pitujtary
were repotted. He described the fat as occurting in well-
encapsulated masses and nodules, Waldorp,®*® on the other
hand, expressed the belief that the condition is diencephalic
in ongin but based much of his opinion on the distribution
of the fat, which he considered “hypophyseal.” Winkel-
man% found an adenomatous hyperplasia of one adrenal
gland, an adenoma of the anterior part of the pituitary and
bemorthages n the subthalamic region. He advocated a
theory that the cause of the condition is a pluriglandula
disturbance. .

In summary, Dercum's disease has not been established
as an eatity and nothing of certainty is known of any cause
or pathologic physiology.

DISORDERS IN THE USE OF ENERGY

Some have stated that a person can live on 400 calories
per day 2od remamn obeseS In weliontrolled studies,
however, tt has been shown that obese pessons must ff,l
mote than the average person in order to remain ohese, >
284, 285 997, 200 yet pach of these pessons will usually deny

that he is a hearty eater. 31t 268 762, 3€7 B
Strang and his co-workers®™® measured the calosic in-
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2t obese patients who ate as they said they ate
he average intake was 2,570 calories per day
this generous deet, the loss of weight was ©.5
t kg.) per day. Obese patients usually 1nstst that
y little but when really adequate control has been
r dietary tntake, such as 1s done with the patient
ltc ward, loss and gain 1 weight have proceeded
> caleulation
‘ound that relatives could frequently list the
nuch obese children ate and which caused their
intake to exceed normal or, when his confidence
, the obese child himself might admit the true
diet. Bruch observed that most mothers of
ren were very reluctant to admit that they ate
the avesage amount Lauter2?! noted that obese
en those whose obesity was classified as “en-
ongn, consumed vety large quanttties of food
und that fifty obese persons ate 2,900 to 3,500
ly and still complained of hunger
tpressed the belief that all obese persons will be
2 heavy eaters despite their dental 47 Evans,?®*
1g a paper by Newburgh, reported finding the
ve obese women to range up to 4,500 calories per
ch said she was a “small eater.” Some capable
lieve, however, that the person with a predxs-
obesity will become stout 1f he eats as generously
on with a tendency toward leanness who, n con-
wvereat with impunity,®. %8, 872
as stated that the food requirement s subject to
idual vatiation and terms this factor the “indi-
abolic habit” ‘Thss, he indicated, explains why
and some lose on the same diet 4 Presumably
slic habtt depends on variability of activity, effi-
aotions, basal metabolism and other less r:{vious
, but not on the well-studied factar of surface
e can be no argument but that some such indi-
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vidual varaation does occur; most of the disagreement con-
cetns whether such differences ate large enough to be of
importance. It 15 the authors’ opinion that these variations
are not so large but that loss of weight can be predicted with
fair accuracy if the observer 1s given the surface area, age,
sex, occupation of the patient and the calotic value of the
reduction diet.

Excessive gastro-intestinal absorption

A common but erroneous theory of obesity is that the fat
pesson absorbs a greater proportion of the food that he eats
than does the average person. This has been effectively dis-
proved by mvestigations which showed that obese and
notmal persons absorb the same proportion of calones,
nitrogen and fat from their diets.?s% 43¢

“Static” obesity

Inactivity, such as that imposed by 1llness, i
by casts and “just plan laziness,” has been blamed for
obesity.15% 287 288 Thys “static” obesity is, of course, pre-
sumed to anise from a diminution in the output of energy.
If the mechantsm which regulates appetite were functioning
normally, however, the intake of energy should diminish
proportionately and the weight should remain normal. Thus,
1n order to explamn this variety of obesity we are forced.to
return to psychologic, hereditary and other factors which
might affect the appetite mechanism. The events (accidents,
injuries and so forth) causing the imactivity may cause psy-
chologic conflicts which, in turn, result in a normal or -
creased intake of food while the output of energy is di
minished.

1. Tizati

Increased efficiency in doing work

This has been postulated as a cause of obesity. It canaot
be denied that there are variations 1n the amount of useless
activity indulged 1n by different people. Some persons are
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slow and careful, doing their work with a mintmum of waste
rmotion, while others accomplish the same work with con-
siderable unnecessary motwon. However, 1t has been con-
vinemngly demonstrated that the obese person has actually
a decreased mechanical efficiency and expends extra energy
to do the same work 285 393 322t 55 a5 though the extra
weight of the masses of fat required just that much ad-
ditronal work for 1t to be moved about during exertion

Respiratory quotient and its vagaries

‘These have been tntensely studied for clues to the cause
of obesity The respiratory quotient 15 determined by dividing
the mtake of oxygen mto the output of carbon dioxide If
the subject is existing on carbohydrate atone, his respiratory
quottent will be 10; 1f on protein alone, it will be 0 80; of
on fat alone, it will approach 071, 1f carbohydrate 1s con-
verted to fat, the quottent becomes greater than 1.0.5°0 How-
ever, 2 stmufar rise in the respiratory quotient to more than
unity 15 produced by the formation of lactic or other acids
wt the process of metabolism. For nstance, lactic acd 15
formed from the fructose fraction of sucrase so that after
the ngestion of table sugar, the lactic acid so formed will
release carbon dioxide from the blood so that the tespiratory
quottent will f1se to more than 1 0.7

Hagedorn 2* found that the postabsorptive respiratory
quotient was Jower in the obese than in the normal person
on a carbohydrate diet and suggested that there was a
qualitative anomaly in metabolism in the obese and i the
potentially obese, chatacterized by an increased transforma-
tion of cacbohydrate mto fat. He found this lowening of
the respiratory quotient to be proportional to the degree
of averweight. Bowen and his co-workers® also discovered
that the fasting respitatory quotient was low in the obese,
but he found quotients determined after a meal of fat to
be the same 1 notmal as in the obese subjects. He also
found that the specific dynamic action after the ingestion
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exhaust carbobydeate stores more quickly and thereby cause
the combustion of fat and a low respiratory quottent. There
15 the additional possthality that carbohydrate stores may be
reduced by fatty infiltration of the liver in obesity.

Reduced specific dynamic action

This has been suggested as a cause of obestty 243 253. 373,
38T, 892, 393 The spectfic dynamic actton 15 the increase in
metabolism which follows the oral or parenteral admuns-
tratton of foods If this phenomenon were diminished, the
resultant economy 1n loss of energy would account for a
tendency to become obese The measurement of this ex-
change of energy is difficult, and the manner i which the
exchange 1s expressed may alter the mnterpretation, If the
rate of exchange 1s expressed as per cent of increase i basal
heat production, the speafic dynamic action 1s duminsshed
1n the obese and 1s rassed to more than normal n the thm.
However, the absolute increase 1n output of heat has been
shown to be the same for meals of the same size and com-
positton tn persons of 2ll wetghts 570 This work by Strang
and McClugage conclusively rules out a dunimished speaific
dynamuc action as an explanation of obesity and shows how
previous workers may have musinterpreted their findings to
support such a hypothests

It has been suggested that eating all of the day's food
1n one meal may diminish the specific dynamic action enough
to effect an appreciable economy m loss of energy.37®

Lauter % has said that the specific dynamic action s so
vartable that it 15 of little or no significance unless 1t can
be proved to be absent. An excellent review of specific
dynamuc action which was prepared by Wilhelmj ¢ should
be studied by anyone 1nterested in this field Goldzicher 14
stated he had demonstrated that defictency of secretions of
the antersor prtustary lobe abolishes or diminishes the speafic
dynamic action and thereby causes obesity in cases of hypo-
prtuitarism DuBois 196299 stated that an absence of specific



52 OBESITY

dynamic action would account for 2 saving of only 6 per cent
n energy and such a saving would be trivial compared to
the saving which might result from vasiations in activity,

In summazy, it can be said that these is no good evidence
that changes 10 the specific dynamic action are refated to the
cause of obesity,

Negative phase of metaholism

This was postulated by Bernhardt? and is closely allied
to the problem of specific dynamic actios. Berahardt stated
that he had demonstrated a “rebound” of metabolism in
which the metabolic rate is less than the basal sate after
the rise characterstic of the specific dynamic action. He mdic
cated that the obese person would, like the normal, have 2
rise in the rate of metabolism after a meal (the specifc
dynamic action). Unlike the normal, the obese person would
then undergo a fail 1n metabolic activity to a rate which 15
less than the basal rate This negative phase was thought to
follow exercise also This saving in energy would then
account for the obesity Wildes*!1 then proved rather con-
clusively that this phenomenon did not occur and that Bemn-
hardt's findings could be explained by his failure to measure
basal rates accurately Others® 1% also have failed to dem-
anstrate this negative phase.

Theory of “Luxus Konsumption® 12153

Grafe expressed the belief that there is a mechanism in
the normal person which causes an increase in metabolism
after the ingestion of excess food; this increase continues
until the excess of food is consumed. In this manner, the
werght of the normal person would remain costant in spite
of excessive intake The constitutionally obese pesson, how-
eves, was thought to bave no such mechanism of “Luxus
Konsumption” and, thetefore, had no means of disposing of
excess food % .

Lusk®? stated that it is the condition of  ~ and
not a lasge wflux of ffx)d the previous de-



ETIOLOGY 33

termines the basal metabolic rate Morgulis 272 associated the
increase i basal metabolic rate from subnormal values, that
accurs when an undernourished pesson is given an adequate
diet, with the nitrogen retention

Keys, ! 1n his studtes on conscientious objectors, found
that the undernoutished subjects had strikingly low basal me-
tabolic rates These rates gradually returned toward normal
as the subjects approached therr normal wetght However,
when these men were allowed to eat as they desired, they
consumed enormous quantities of food and in some the basal
metabolic rates became elevated considerably above normal
The interpretation of these elevated rates 1s not immeduately
apparent, however; they may result sinply from the specific
dynamic action of the protemn consumed, or perhaps from
some degree of cardsac fatlure that may occur with the gorg-
ing of an undernounsshed individual Because they are ob-
served 1n undernourished subjects these rates cannot be taken
as proof of the doctrine of “Luxus Kensumption ™

Gulick ¥ stated the behief that there are thin persons
who are difficult to fatten apparently because of an extrava-
gaat calogic expendrture, but found no increase 1a the basal
metabolic rate from overfeeding. Wiley and Newburgh 413
found no evidence that etther the total or the basal metab-
olism was increased by superalimentation in 2 thin person
Johnston and Maroney,®* in a careful study on children,
demonstrated an increase in the basal metabolic rate with
overfeeding which was shown to be dependent upon the
nereased protemn intake rather than upon the increased
calortc intake  Rony *** concluded that “caloric overfeeding
does not cavse an increase m basal metabolism unless 1t sn-
cludes protetn overfeedmng.”

Ketosis

Thus has been suspected of bewng a clue to the nature of
obestty A greater amount of ketosis observed durng the
fasting of obese mdividuals has been thought to be related
ta the cause of obesity.24% 248 Wilder has expressed the be-
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lief that the phenomenon of increased ketosis may be ex-
plamned by the assumption that the fat in the obese is mobil-
1zed abnormally easily or in greater quantity than in a normal
person.*® Evans and Strang 1*® found that all their patients
who were undergoing reduction 1 weight had ketonuria,
MacKay and Sherrill >3 found a higher degree of ketosis
the fasting obese than i normal persons but also noted some
instances of overweight in persons who exhibited no ketosis
during fasting These instances of overweight they consid:
esed to be caused by deficiency of the ketogenic hormone of
the antertor lobe of the pituitary, with the consequence that
the fat was "locked” nto storage spaces 24 ¢ Folin and
Denis ' treated patients by alternating periods of stagvation
with periods of free choice of diet in the expectation of
reduction of ketosis. They found no difference between the
amount of ketogenesis in the obese and the amount in nor-
mal persons 134 On the other hand, other workers™4* have
mantaned that there is no ketosis during fasting in obesity
DuBots has expressed the belief that fat people have an un-
usual sesistance to the development of ketosis It has not
been proved that ketogenesis in one person is quantitatively
or qualitatrvely different from that in another if such vark-
ables as total calories, proportions of carbohydrate and fat,
time of observation, exercise and degree of obesity are con-
trolled. On the basts of such conflicting evidence as we
have at hand, it is impossible to consider any of these varia-
tions in ketogenesis as proof of a metabolic error responsible

for obesity

Energy changes

The energy changes involved in the constant tearing
down and building up of tissues have been accused of h:‘;
ing economies in loss of energy that might explain obestty.
Goldzieher has expressed the belief that such energy changes
are beyond our means of measuring and, therefore, that.all
studies of encrgy balance are fruitless in the study of obesity

‘This objection is easily d by the thesmod, ap-




Proach,

form, on of 4 . 8¢ o from
Patts Tequires tha 4Me amouns of energy as is releas
the N of thy olecyle Dto those Same sp
Patts 4o Contrary 4 U they, odyn, Concepts ¢
Chemicy action ¢ Vield moge ergy wh, 8oing iy
direct; than ghe A€LgY absorl, d when P eeding in
Oppostte There ;, Leason to pect the to o)
ese Extcnslvdy tudeq d t:emcly cII-controU
etmody, ic cop, only FPossible | ole here
the p, Otoplasm of dy Ve 2 higher onte
of 8y at ope time ¢, fe Iater ey, tho,
Protop}, Temagned stant ncept 4
hxghly ualik, Y stnce jp lies 5 fun, enta) '8¢ 11 the
Nature of Protoplaey ¢ T One periog of atton
the nexy 0uld afsq 4, nt for Ss of byt selatyyel,
smajj , ely imyp Quantireg of O one, o
our knowled e, has dctectcd such Jogs, S in ap, ny Studies o
cacrgy bafapce
D(sorder of eny atic activigy,
disorder of the enz; Me System Which Causes Oxidatiop
of czrbohydml e has postu!at ed 4 N8 1o thys
concept, the bobydrak Cannge bco di. normaIJy
15 H)ought € Conve, xted fo fat 14 nvmcx vidence
has been o, SUpport of this kh
In G:etlscs Syadrome e, obes; Sity m, o, op. A this dys.
tder there 3, epzmmeg glyccmxa and creased
Stores of Blycages, A Many g0 u es of the dy Sy, romc
I seen i th Year of yg, It 4 though to be
Y 2 failyre of ¢h 'me ¢ system Which , Tmally allows
g!}'c‘ogenolysu p d The m; m ¢ produe.
tton of the o, 1s not Apparent, howeve: 22



56 OBESITY

cases.M% %26 Because of this conception, many physicians
have used diuretics of various sorts to dispose of the pre-
sumed excess of water.!® Newburgh has demonstrated, by
accurate measurements, the Buctuations in weight that may
occur with variations in the store of water.?8% 290 The lag
in loss of weight that frequently is observed after initi
ation of dietary therapy is usually caused by a temporary
accunulation of water and its associated electrolytes. This
water 15 usually excreted within a week without necessity for
use of diuretics, so that loss of weight continues according
to calculation.

It is well known that the Joss of several pounds may
occur in a normal person who is given acidifying diuret-
ics.®!  Although Hawitko and Sprague found that the
duresis which occurred in response to administration of
mersalyl (salyrgan) was much greater in the very obese sub-
ject than 1n the normal person, 1™ a good response to treat-
ment with dturetics cannot be taken as evidence that the
obesity in a certain case is caused primanly by retcntion' of
water. It ts obvious that impaired cardiac function occurring
as a result of the obesity may lead to considerable increase in
extracellular flnd. 3

‘The retention of water and corresponding gain of weight
that precedes each menstrual period in many women appears
to be caused by a rise n the level of estrogens at that time.
Since estrogens like desoxycorticosterone acetate appear {0
cause retention of water, an “endocrine” form of obesity in
which the increase in weight is due to retention of water has
been postulated The setention of water in myxedema is we{l
relieved by adminsstration of thyroid extract;* for this
reason thyroid extract has beea used with questionable suc-
cess as a diuretic 1n obese persons with normal met.abchsm
The influence of the posterior lobe of the hypophysis ?"d ",f
the adrenal cortex on water balance suggests to some investi-
gators that obesity may arise as a result of the increased
function of those glands ° But in spite of all these at-
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tempts to relate dysfunction of the thyroid, pitustasy, adrenal
cortex and ovary to obesity by way of their effect on water
balance, no one has proved that more than ten to fifteen
pounds (45 to 68 kg.) of excess flurd may be present with-
out pithing edema. This attempt to link hormones with
obestty by way of water balance fails because no one has
demonstrated that obesity can result prumarsly from retention
of water Inall c ly seen iples of watet
such as occurs in nephrtis, cardiac failure and intoxication
from desoxycorticosterone acetate, pitting edema gives early
evidence of the excess water and no obesity occurs
Goldzseher expressed the belief that the water accumu-
lated in obesity is intracellular,'® but gave no proof. Its
concewvable that an increase 1n the content of intracellular
water mught cause no edema, while a stmular increase 1n
extracellular flard might do so, but no one to our knowledge
has grven adequate proof that there exists such a syndrome of
increased volume of 1ntraceliular flutd as a cause of obesity.




Chaprer IV
CONTRAINDICATIONS TO REDUCTION

ONTRAINDICATIONS to reduction ate extrerely sare 20d

possibly may not exist, but situations which demand

caution and a slowes sate of reduction are not infrequently
met.

Active or recently active tuberculosis is frequently cited
23 an absolute contraindication to reduction.#® This prob-
fem 15 not met frequently, since most such patients are not
well nourished. Thete is convincing evidence that the mal
nutrition which accompanies war will increase the incidence
of tuberculosss 22 but the thesis that properly supetvised re-
duction of excess weight to normal will possibly activate 2
fatent tuberculosis has rot been proved. There is little duta
available concesning obesity in tuberculosis, but one opinic
15 that tuberculosis develops in fewer obese persons thae
thase of normal weight; however, once the infection is pres-
ent, its course in the obese is no ddffetent from that in the
person of normal weight21® Overfeeding as thexapy for tu-
berculosis has been advised against,??

The importance of a generous supply of carbohydrate
and protem in the treatment of cuerhosis has been emphg'
sized.® 335 The obese person subsisting on a 600 calori¢
diet is actually metabolizing a mixture which is composed
puacipally of fat {denved chiefly from his own body) and
svhich contasms relatively small amounts of protein and catbo-
hydrate (derived entizely from the diet). It is reasonable to
assume, therefose, that rigorous dieting would have en :.ad-
verse effect on the cirrhotic process aad that if reduction
of weight becomes usgent in Such cases it should be accom-
plished slowly. Actually this peoblem arises only occasion:

RN
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ally, since many patients with cirthosis have lost weight as 2
result of therr disease B

An actwe duodenal or gastric uicer 15 a contraindication
to any considecable restrictton of dret In such cases the pro-
gram should provide for only a slaw loss of werght and for
the inclusion of foods in the diet which are appropnate to
therapy of ulcer. Antacids would play a major patt in such
a program.

A diet low ta pusines and adequate wn protewn is difficult
to devise unless it contains 1,500 calories or mose. For thus
reason, reduction should proceed slowly in pattents with
gout.

Suce chisontc ulcecative colitis usually causes considerable
emaciation, it is usnally wise to keep such patients somewhat
overweight, if possible

Addison’s disease s a reason for slow reduction since
compensatory mechanisms of many sorts, including the
process of gt is, are impaired and a too t
limited diet might precipitate hypoglycemta ot even an addr
sontan crists Obestty 10 Addison’s disease, as in tuberculosss,
15 unusual, however.

The presence of 2a inoperable malignant tumor of
Iymphoblastoma n which cachexia is likely to develop
should make one less concerned abaut lesser grades of
obesity and better satisfied with the slower rates of loss
which may be obtained by simple warmngs that the mtake
of food be Limited somewhat when the pattent 15 exceed-
ingly obese

Age 15 0o har to reduction of weight. 1t has been stated
that children and old people bear seduction of weight
poorly,* but we have been unable to find 2ny hasis for this
belief. It 15 particularly necessary to supply growing chil-
dren and pregnant women with all essential food elements,
but properly designed reduction diets accomplish this.
Evans® has pointed out that obesity 1n children 5 fre-
quently complicated by emotwonal difficulties, sometumes
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termed “behavior problems;” too great a restriction of food
may precipitate further disciplinary crises in such circum-
stances and as a ¢ quence, Evans has exg d the belief
that the pediatrician may have to evaluate the emotional
situation carefully before subjecting a child to a rigotous
dietary program

In elderly persons whose life expectancy is not great and
whose ability to learn a strict diet is limited, one may again
have to be satisfied with simpler and less effective programs,
but the benefits of reduction of weight in the elderly obese
are great and the physician’s efforts frequently will be well
rewarded by a considerable improvement in the health of
these persons.

Coronazy artery disease and hypertension are sometimes
given as contramndications to reduction,’® but rather they
should be considered as urgent reasons for the procedure
There 15 1o reason to expect cardiac catastrophes to follow
reduction tn persons with coronary artery disease. X

The danger that acidosis might result from starvation
ketogenesis was mentioned in earlier studies,™ 7% 208 but
such has not been demonstrated to be of significance in
propetly devised programs of reduction.

Once reduction is well under way, it is necessary to de-
cide how far the procedure should be cartied. Shoyld we
attempt to tailor the patient exactly to the weight given in
standard height-weight tables? This is a decision which must
be made by the physician in each individual case; he may
justifiably halt the program fifteen to twenty pounds (6810
9.1 kg.) short of the goal if the ends have been achieved,
or, in some nstances, he may find it wise to m'iucc the
weight below that given by the standard tables as ideal for
the patient. The latter situation may arise in the t‘xem.mc?(
of cardiac decompensation or cotonary artery disease I
which undernutritron may reduce the wotk of the heart 33
to 49 per cent and thus may dimnish or abolish symp-
toms which mught otherwise be manifest.#*> *7




Chapter V

DIETS FOR OBESITY
ALICE KARSLAKE IRMISCH

W}ms thete ss much disagreement about other thera-
peutsc measuses, neacly every worker m this field
agrees that restriction of food 1s the most important factor
in the seduction of weight Thete is now rather general
agreement that the diet should contamn an adequate supply
of protern, a mutmum of fat, enough cacbohydrate to pre-
vent wasting of protein and an adequate supply of vitammns
and minerals

“The fitst tecorded diet for obesity in the Literature 15 that
of William Banting® of London 1n 1863 William Harvey
sestricted the carbobydrate and fat intake of this patient
which resulted in a loss of forty-six pounds (209 kg). In
1913, Folin and Dents 15 recommended five days of starva-
tion, repeated at intervals, as a safe and harmless treatment
of obesity Evans and his co-wotkers have published what
15 probably the mast thorough discusston of diets far obesity.
In 1929 they 12% seported the use of a 600 to 700 calonie duet
on munety-cight patients The average loss of weight was
twenty-six pounds (11.8 kg.). They predicted the amount of
loss by calculating the caloric requirement (present weight,
m kitograms, multiplied by 30 calontes per kilogram) and
subteacting the caloric intake, the result of which gave the
caloric deficst; this result was divided by 9 to obtan the
value for grams of fat lost, and this value was increased by
14 per cent to obtain the value for grams of fatty tssue lost
per day

In 1930 Strang, McClugage and Evans 3™ gave diets even
lower 1 calaties They used only lean protem foods, with

[y
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nitrogen balance of obese patients on low calone diets
(1,024 to 1,600 calories) with a protemn content varying
from 13.5 to 90 pm. Even on the low protein intake, the loss
of aitrogen was small. It was found that nitrogen balance
could be maintajned, 1o the reduction of an obese person, so
long as 1 gm. of protemn per kilogram of ideal body weight
was supplted daily, although early in the reducing program
there tended to be a negative balance, perhaps because of the
consumption of protein for its antiketogenic propesties.}”*

Brown, Herman and Ohlson®® found that when obese
women of college age subsisted on reduction diets of 1,000
to 1,200 calortes, they remasined 1n approximate nitrogen,
caleum and phosphorus equilibrium, These authors were
concerned that appreciable positive balances of these min-
erals were not observed, thus implying that reduction diets
smight smpaur the health of persons of college age It would
seem, however, that this group would have attained the
major portion of their growth, and easily measurable posi-
twve balances of mitrogen, calcium and phosphorus should
not occur. The greater the smtial weight, the less the rate of
nitfogen loss on a deficient diet 3%*

Grafe** expressed the thought that the American low
calonte diets were too rigorous for Europeans. He considered
2984 calorte duet to be minymal. As in many othec instances,
s deets do not include milk A 500 calore dret similar to
those used by Evans and co-workers was given to obese pa-
tieats by Wilder °* with success Wilder has devefoped 2
formula4®® for predicting the loss of weight on 2 given
catortic level The denvation of his method, its practical
application and examples of 1ts use may be found in Tables
VII through XI and Figs 3 through 9 A chart of the
predicted foss in weight is advantageous both to the patient
and to the doctor, It is 2 guide to mndicate how much weight
the patient may be expected to lose every week on 2 given
caloric intake If the actual loss approximates the predicted
one, the patient is encouraged If he does not lose as ex-
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Weelks

Figure 4 Calculation of predicted weight loss for a fiftythree
year old man, 6725 inches in height, weighing 226 pounds®
basal calories for 195 pounds, 1,740; basal calortes plus 50 per cent,
2,610; caloric intake, 620, caloric deficit, 1,990; predicted average
weight oss per week, 4 0 pounds, or 36 pounds for the nine week
petiod. The actual loss was 33 pounds in mine wecks, the final
weight being 193 pounds. (The solid line represents the predicted
weight loss, the broken line, the actual weight loss )

pected, the physician is more careful to inquire as to the pa-
tient's 1ntake of food so as to determine whether or not these
is any disceepancy or variation. Perhaps the weight is due to
a retention of water which will disappear after another week
or two on the same regimen, Patients who carefully adhere
to a low calore diet in detail inevitably lose weight
Figures 4 to 9 inclusive demonstrate the response of 2
number of patients to dietary therapy. The solid lnes indi-
cate the weight loss that was predicted for the pattent at _rhe
begtnning of each nine week period of therapy. In pn.u:me,
we give the patient a graph similar to these with tl}c line of
the predicted weight loss drawn in place The patient then
charts his actual weight at intervals of two to seven days
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TABLE VII

MeTHOD OF PREDICTING WEIGHT Loss

1, Determine the basal energy requirement using the Boothby and
Berkson Food Nomogram (Fig. 10).3 The deal or normal werght fsused
for the calculation unless the panient is more than 50 pounds (22.7 kg )
overwerght, When actual weight exceeds the standard waght by
e BN anvorey ASTUT, WeBt exeeds B SN YT

hgure represents the total calone requirement.

2 The difference between the calorie r:zuxrem:m and the calorie -
take 15 termed the “calorie deficit.” This figure muluplicd by the factor
-002* will give the loss of weight per week 1n pounds

3. A graph can be constructed by plotting the curve of predicted weight
loss from day to day (Fig. 3).

Exomple The caleulagion for & woman who 13 thirty.si years old
whose height 15 63 inches (160 em ), whose weight 1 21 pot
TINSS et o Q3 inches {100 em )y WAk Ve B AL

Pl *The factor 002 15 obtaincd as follows D (calone defiat) d;"::j
by 93 gives the grams of fat fost per day The grams of fat lost pwhm
multsplied by the factor 100 gives the grams of weight lost per day,

E
fat tissue contawns 14 per cent of water Grams of weight lost per day n!n;!;l
phed by 7 gives the grams of weight lost per week, The grams of waishy o1
per week multiphed by the factor_22 gives the pounds lost pe!

1000 s,
Thus, the pounds fost per week == D X 100 X 7 X_22 =D X 00019
53 86 1000

or approxumately D X .002.

normal. The intake of calories was reduced and the form of
protein eaten was chiefly that 6f meat, fish, cheese and ;ggs
A limited amount of milk was allowed the younger childzen
Fluids wete restricted to 500 to 600 cc. and salt to 03gm

daily. Restriction of fluids and salt is common in ::;;
dietary programs for obesity,'” but is oxd.mafdy unnec A
and undesirable. Doubtless some patients £ail to lose weig
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consistently because of water retention, but this is a tem-
porary condition, and continuance on the low calotie dict
will eventually produce the predicted loss of weight.

284

|- \\
'H 25— \

unt

235,

Wooks

Figure 5+ Caleulation of predicted weight loss for 2 {oﬂﬂ"’?
year old man, 67 5 inches 1 height, weighing 284 pounds: basal
calories for 254 pounds, 2,020; basal calories plus 50 pet cech
3,030, caloric intake, 620, caloric deficst, 2,410; predicted aver-
age weight loss per week, 48 pounds, or 326 pounds for s;vtfll
weeks ‘The actual loss was 38 pounds 1n seven weeks, the ‘:‘d
weight being 246 pounds (The solid Iine represents the preducte
weight loss, the broken line, the actual weight Joss )

In 1938 McCullagh®* reported the use of an 800 calofic
diet for patients with obesity, For the first time, the -
portance of adequate ntzke of minerals, as well as of pf;*
ten and vitamuns, was stressed He stated that it mig l;
be advisable to prescribe calcium gluconate m‘blcts, as wcr
as yeast and vitamns A and D, and to include in the dret not
only lean meat, cottage cheese and one egg but als(l) nv:
glasses of muilk. Most other reduction drets i“d‘;ff only 0;(')
glass of milk, or even less, although Kemper,™ 10 19}“_;
gave two teaspoonfuls of dibasic calcium phosphate to
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TABLE IX

HEGHT~WEiGHT—AGE TaBLE (GiRis) *

Haghd s |6 [ 7|8 {9 {tofntfr2f1af1a]as]réf1vgIe
wnches|yrs [yes.[yra dyesdyes yrstyms [ yrs. fyrs. L yes [yrs, L yes (yes Jyms.

B 1333

o
36)36)36

4 13713737

41 33139

48 2 s20852]53] s

) 5315405518556 56

50 s6(s6(s7s8ls50! 61 2

it 9 | 60 { 61 { 61 6!

52 64| 65

53 es{67167le8{ ¢8l 65| 71

51 9170|701 71 71] 73

s§ 72{2 || 1l 25 72l 7

36 %1l 7 7 83

57 sels2!l al sl g4 ss) ool

8 341 8] 26 83 93] 96} 101

59 871 90) 901 921 96| 100] 103 j04

@ sti g8t o o st tas 10y sonh it
8t %31 100 101] 105} 109 3 Wb

& 104 105] 106] 109} 113} 113 117 ux
13 110] 1107 112} 118] 117] 115,

&4 114) 118] 117) 119] 120{ 122] m
£ 18] 120[ 120 122) 123) 123] 126
68 124 124 xzs 128] m uo
[ 128) 13 133 135
o 131) 133 us 1 1 138
i 135] 137] 138] 140] 142
n 136] 138] 140] 142| 144
] 138) 140] 143 144] 145

* Wheo taking measurerments, remove the outdoor clothiog, shoes and
coat Age is taken to the last buthday

tFrom Wilder, R. M A primer Ia: dusbetsc patsents Ed 7, Phalae
delphu, W. B, Saunders Company, 1941
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TABLE XIl
Low CavLomic Diets

Recommended
600 1 1,000 | Special
calorie | calome | 1,200
calorie

Vegetable 3% gm.| 300 400 400

Vegetable 200 gm

Frae 5% % 200

Frut 109 100 300 300 200
Fruie 25 ,—‘.' ! 100 |
Bread am.| 10 J 60 40 )
Cream 20%  gm. o | 0| 3
Milk, skimmed g T}W w ||
Mk, whole  gm, 450
Eggs, each gra. 1 1 [N

Meat, very lean  gm, 150 150 150

Meat, Jean &m,

Butter 2m. 15
Approxtmate composition;
Carbohydrate  gm 55| 100

Protetn gm 60 70
Fat Bm 15 40
Calorres 620 (1,05
Caloiom ma.| 0 | 80
Tron g 9| u
Viamn A LU. | 2,400 | 6,200
Thiamuine mg 11 Ly

Riboflavin mg. 14 L7
Niacn mg. 10 12

Ascorbiesd  mg | 120 | 160 L2
* Retommiended dietary allowanser, National Resctch Councl, Rep!
and Ciccular Serses, No. 122, Auvgust, 1945
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probably has little effect on the satiety value If the patrent
becomes consttpated, bulk may be added by medication.
Bran is no longer in common use because of its tendency to
irritate the large bowel Mineral oi, whether used as a
laxattve or as an igredsent 1 cookg, 15 also mn disfavor
because of the increased excretion of the fat-soluble vitamuns
following 1ts use.

Once the patrent attains the desired weight, attention to
the diet must not be abandoned, since vnrestrcted feeding
will often cause the weight to return to its onginal figure.1t
‘Therefore, a moderately restricted dret, usually measured
rather than weighed, of 1,500 to 1,800 calores should be
prescbed  Patrents will usually eat a little more than this,
thereby actually consumung about 20 to 40 per cent more
than their basal requirement Such a diet should matamn
thetr weght constant at a desirable level, but if not, the
peniodic return to a more r1gorous diet may be necessary.

Fellows 13! showed that five years after a successful loss
of weight, 79 per cent of a group of patients had reganed
all or part of their lost weight Rony has emphastzed that
the once obese person must be constantly on guard to pre-
veat gan of weight, since the body weight-regulating mech-
anism scarcely ever seems to regarm an entirely normal func-
tion

Sample low calorie diets are included 1n Tables XII, XIII
and X1V, Other caloric levels than these also may be used
Diets of 600 or 800 calories are always weighed 1n grams
whether served at home or i the hospital Other low
aalotie diets may be weighed or measured as the circum-
stances indicate, Every patient should be instructed mn his
diet individually, in a serses of lessons, including a lesson on
the adequate diet, one on the supplements nécessary 1n a
low calonie diet, one on the menu plan for his mdividual
dx:t. and one or two lessons 1n menu planning by use of
vatious substitutions, including not only menus of equal
calogic value but also those of equal carbohydrate, protein



TABLE XII
Low CALORIE DIETS

Recommended
600 | 1,000 | Specrat | 1,500 | allowances,
calotie | calore [ 1,200 | calorie [ normal ra

calorie Womer] Men
Vegetable 35, gm.| 300 | 400 | 400 | 400
Vegetable 20%  gm 100
Frurt 5% em | 200
Fruit 109 gm.| 100 | 200 | 300 | 200
Frune 259, Bm. 100
Bread gm. 10 60 40 60
Cream20%  gm. 0| 2| %
Mk, stimmed  gm | 400 | 480 | 960
Mk, whole  gm 450
Eegs, each g | 1 1 1 !
Meat, very fean gm | 150 | 150 | 150
Meat, lean gm. I 150
Butter e 5 |15 | 3 -

Approximate composttion.
Carbohydrate _gm.| 55 | 100 | 115 [ 13§

Protein e | e | 70 85 s e
Fat gm.| 15 40 45 LE1 N T
Calories 620 | 1,030 | 1,180 | 1,510 E_SOO'J_N‘E”;
Calcwum mg.| 660 | 8§70 | 1,40 | 830 | 800 | 80
Iron mg 9 n 1t n| 1| o
Vitamin A 1U.| 2,400 | 6,200 | 6,000 |7,300 ﬂi@_
Thiamine we | 11 18| 16 1¢ 17 1%
Riboflavin mg va ri| 26 18 t¢ 20
Nizein x| | 12| n| p| 12|
Ascorbicaad _ mg | 120 | 160 | 160 | 170 70]], xe::n -

* Recommended dresary ellowancer, National Research Counc:
and Circular Sertes, No. 122, August, 1945
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probably has little effect on the satiety value. If the patient
becomes constipated, bulk may be added by medication
Bran is no longer 1n common use because of its tendency to
stitate the large bowel. Mimeral od, whether used as 2
laxative or as an mgredtent in cooking, is also m disfavor
because of the increased excretion of the fat-soluble vitamns
following 1ts use

Once the patient attains the desired weight, attestion to
the dret must not be abandoned, since unrestricted feeding
will often cause the weight to return to its osiginal figure 11
Therefore, 2 moderately sestricted diet, usvally measuted
rather than wesghed, of 1,500 to 1,800 calortes should be
prescrbed. Patients will usually eat a little more than this,
thereby actually consuming about 20 to 40 per cent more
than their basal requirement Such a diet should mamtain
thetr wetght constant at a desirable level, but 1f not, the
periodic return to a mote rigotous diet may be necessary

Fellows %1 showed that five years after a successful loss
of weight, 79 per cent of a group of patrents had regained
all or part of their lost weight. Rony has emphasized that
the once obese person must be costantly on guard to pre-
vent gain of weight, since the body werght-regulating mech-
:msm scarcely ever seems to regain an entirely normal func-
ion,

Sample low calorie diets are mcluded 1n Tables X1I, XIIT
and XIV  Other caloric levels than these also may be used
Diets of 600 or 800 calotres are always weighed in grams
whether served at home or mn the hospital  Other low
calore ¢:lxets may be werghed or measured as the circum-
stances indicate. Every patient should be mnstructed in his
fl:e: ;:dlvxdually, 1n 2 seres of Jessons, includmg a lesson on
Tow Q:g:z:ed‘ dret, one on the supplements nécessasy 'in a

ot et, :,Ae on the menu plan for his individual
vatioss substit‘::uu o l_essloxslsi 1n menu planning by use of
aloric valos bt a‘{:; l(nhcu ng not only menus of equal

ase of equal carbohydrate, protein
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and fat value (Tables XV, XVI, XVII and XVII). Non-
caloric fluids, such as broth, tea and coffee, are actually un-
limited. “'Per cent” refers to per cent of carbohydtate, ex-
cept in the case of cream, in which case the per cent of fat
15 ndrcated.

Four diets are given herein, with the approximate com-
position of a typical menu, and one menu is given for each
diet (Tables XIII and XIV). Many more could be devised
eastly by use of the food tables. The special 1,200 calorie
diet is included for use with patients who require a quart of

TABLE XIIf

SAMPLE MENU FOR Low CArorie Diets

600 calone 1,000 ealorie
Weight, (Weights
Food g Food am.
Breakfast
09 frnt Grapefrmt 100 || Grapefruit 100
Egg Egg, soft cooked one [ Ege,soft cooked one
Bread, toasted | Whole wheat toast 10 || Wholewheattoast | 20
utter Butter s
0% cream 209 cream 0
Beverage Coffee 1 cup || Cofiee 1 cup
St Broth Broth 1
0U] 1ot 1 cuj rot!
Leanmeat | Leanroast beef 9 || Doamrossebeet | 78
% vegetable | New cabbage 75 (| Newcabbage 100
7, vegetable | Tomato salad 75 || Tomatosalad 100
7 frat Water packed peaches [ 100 o
68 fruae Orangeslices 1
Skammed milk | Skimmed milk 200 | Slommed mik 240
read i Whole wheat bread| 20
utter Butter 5
S,
Teitmeat | Leansheed ham 75 (| Leansheedtam [ 78
3%, vegetable | Green beans 100 }| Green beans %
367 vegetable | Celery sticks 50 [ Celery nnd Ly
carrot sticks
%% fruit Water packelr-\k prars ’Zgg ‘?w p‘(‘xei‘k peay| égg
ml
»:.:mea milk | Skimmed mi »vz'mk e %
:::errlge Tes wath lemon 1 cop ru-mhlemon 1op,
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TABLE X1V
$aMPLE MENU FOR Low CALORE DieTs
r Special 1,200 calorie 1,500 calorte
Weight, [Weight,
Food em. Food gm.
Bregkfast
109 frust Grapefruse 100 1} Grapefruse 100
Ey Egg, soft cooked one || Feg,softcooked | one
Bread, tousted | Whole wheat toast 20 || Whole wheat toast | 20
Butter Butter 5 [ Butter s
20%cream | Cream 30 1 Cream 30
Beverage Coffee 1 cup || Coffee 1 cop
vamﬂ
Broth 1 cup || Broth 1cup
Lem meat Lean roast beef 75
Roast beef 75
205 7 vegetable Mashed potato 100
30/ vegetable | New cabbage 100 || New cabbage 100
3% vegetable | T lad 100 d 100
10%ptru [ ) 100 | ©: i 100
Skimmed mulk | Skimmed mulk 40
Whole milk Whole mulk 240
read Whole wheatbread| 20
Butter Butter 5 i0
Supper
Leanmeat | Leancold ham 5
feat Cold sheed ham 75
3% vegetable | Greenbeans 100 | Green beans 100
3% vegetable | Celeryand 50 | Celeryand 0
carrot sticks 23 1| carvot sticks 25
109 frant Water packed pears | 100
2867 fruie Canned pears 100
Skimmed mik | Stammed mutkc 240
Whole milk Whole milk 40
read Whole wheat bread 20 || Wholewheatbread| 20
utter utter 5 { Butter 10
Beverage Teawith lemon 1 cup || Teawithlemon {1 cup
8
Limmed mil | Skommed mil 240
dom
Skimmed mulk | Skimmed mlk 240
milk 2 day, 1t 15 suggested for children or pregnant

tequining reduction of weight and could be nsed with
fications 1n cases of obese patients with gastric or *

ulcer.

L
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Figure 7: Calculation of predicted weight loss for a thirty two
year old woman, 63.5 inches in height, weighing 227.5 pounds:
basal calories for 195 pounds, 1,640; basal calories plus 50 per
cent, 2,460; calonc mntake, 620; caloric deficit, 1,840; predicted
average weight loss, 3.7 pounds per week for the first nine weeks,
or 33 pounds After nine weeks the patient weighed 200 pounds,
the actual Joss being 27.5 pounds.

Calcutation of the predicted weight loss for the next nine wecks
was as follows: basal calories for 170 pounds, 1,540; basal mj-
ortes plus 50 per cent, 2,310; calonc intake, 620; caloric deficit,
1,690, predicted average weight loss per week, 34 pounds, or 31
pounds 1n the second nine weeks The actual loss in this s:cond. nine
week period was 26 pounds Six months later this patient weighed
143 pounds  (The solid Line represents the predicted weight [oss;
the broken line, the actual weight loss.)

One multiple-vitamin capsule each day is routinely given
to all patients on these diets Salt and water are not re-
stricted. In hosputals using separated skimmed mik, the fat
content of the 600 and 1,000 calorie diets will be even Jower
than indicated by about 4 gm. or 36 calories. Vegctal?ln
used may be either fresh, canned or frozen, but are limited
cither to those containing approximately 3 per cent of cfu.bo-
hydrate or to half the number of grams of those confammg
6 per cent of carbohydrate, except in the 1,500 calorie diet,
which allows 100 gm of a 20 per cent vegetable or 2 cooked
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Directrons The standards for age are
arranged on the basis of the common
methad of cxpressing agt 25 af the last
bithdsy  To determine the _desired
calone allowance, proceed a3 follons
( te the weight on Scale 1 by
means of a pin stuck  through the
eraser of a lead penail (2) Place the
edge of the ruler aganst the pin and
swing the other end of ruler to the
atient s height on Scale 1 (3) Trans
er the pim to the point where the
ruler crosses Scale 111 which gives the
surface srea in sq meters (ehs valu
nced Kot be read)  (4) Holding the
rulec agaumt pin on the surface ates
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and sex given on Scale {V (3) Trans
fer the pin to where the ruler now
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heat production of the patient for 24
bours and represents the calones of
food required by the fasting patent
when fesng in bed (basal calories)
The calortes negessacy for activity bear
a percentige relationship to those de-
munded foe the resting condition The
so-caffed  white collar worker™ when

tiity s estricted, as i the hospital,
the extra caloties necessary will range
from 10 _to 39 per cent of the bawl
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read the amaunt of (ood calones to be
provided by the diet
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Figute g, and gh Calculatipg of predicteq Weight loss for 2
thirty.nine year old Woman, 62 25 inches i heighe, weighing 253 5
Pounds  pgey calonies for 2225 Pounds, 1700; basay Pplus 50 ber
cent, 2,550, caloric intake, 620; caloric deficst, 1.930; predicteq
average Weight loss, 39 Ppounds et week or 35 pounds jn the first
Binte Weeks A fya, MNe weeks sha Weighed 218 Pounds, an actyy|
loss of 345 Pounds

Calculation of Weight loss for the next nine weeks was g
follows basal Calottes for 188 Pounds, 1,580, bagaf Plus 50 per
cent, 2,379, <alonc tatzke, 629, caloric defiet, L750; predicted
average wejght loss, 3 5 Pounds per gecp Of 315 pounds in the
second npe Weeks  A¢ the end of this periog she weighed 1855,

ends

iC
average Wetght logs Per week, 3 5 Pounds, or 5 Jogy of 29 poumf;
e ighe

un tual Jogs of oy Pounds, Twy mony later she
weighed 14g pounds, a tors) loss of 104 5 pounds, (The solid Jine
fepresents the Predicted weight loss, she broken line, the actual
weight loss )

such as telishes, cpy)y Sauce, €atsup, pickles and clive.s must
00t be yseq, Saccharin may be used g5 4 sweetener in bey-
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TABLE XVI
Food VaLues

EIVEn In 1dbie Ave

Fruirs CrassiFiep BY

CARBOHYDRATE CONTENT

3 per cent 6 per cent. 15 per cent 20 per cent.
Asparagus Beets Artichokes Corn.
Beetgreens Carrots Green peas Hominy, cooked
Broceoli Kohlrabs Parsnips Lima beans, canned
Brusselssprouts | Qkra Macaron, 0ocké:
Cabbage Onions Noodles, cooked
Caulifiower Pampkin otato
Celery Ruatabagas Rice, cooked
Cucumbers Hubbard or helied beans,
Dandelion greens winter squish ook
Eggp) urnips Spaghett, cooked
Endive
Green peppers
Lettuce
Mushrooms

adishe
Saverkraut

pinach

tring beans

ummer squash

wiss char

omato

ater cress

Sample menus for one day f
levels are given in Tables XIII an:

or diets of vatious calori¢
d XIV. Also groupings of

vegetables and frusts, food composition tab!?s and su;r
stitutsons which are helpful to the average patient, may b¢
found in Tables XV, XVI, XVII and XVIIL
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Figuee 9: Calalation of preducted werght loss for a thiety-
fous year ofd woman, 63 5 tuches m height, waighting 323 pounds
basal calosies for 203 pounds, 1,940, basal calorses plus 3D pet cent,
2930, caloric intake, 620, calonc deficst, 2,290, preducted average
wesght foss, 46 pounds per week, or 41 povads In the ficst nine
week penod. At the end of this period she weighed 283 pounds,
an xtual Joss of 40 pounds

Calculation of the predicted weight foss for the second mne
weck period was as follows  basal calories for 233 pounds, 1,810,
basal caloaes plus 50 per ceat, 2,715, calone mtake, 620; caloric
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deficit, 2,095, predicted average weight loss, 4.2 pounds per week,
or 38 pounds m the second mne week period. At the end of this
pertod she weighed 253.5 pounds, an actual loss of 20 5 pounds

Calculation of the predicted weight loss for the thied nine week
period was as follows: basal calories for 223 pounds, 1,760, basal
calonies plus 50 per cent, 2,640, caloric intake, 620; calone deficit,
2,020, predicted average weight loss, 4 pounds per week, or 36
pounds  the third nine week period. At the end of this penod
she weighed 224 pounds, an actnal loss of 295 pounds

Caleulation of the predicted weight lass for the foucth nine
week period was as follows: basal calortes for 190 pounds, 1,620;
basal calorses plus 50 per cent, 2,430; caloric intake, 620; calonc
deficit, 1,810, predicted average weight loss, 3.6 pounds per week,
or 32 pounds i the fourth nine weck period At the end of this
pertod she weighed 195.5 pounds, an actual Joss of 28.5 pounds
Eighteen weeks fater she weighed 161 pounds, a totad Joss of 162
pounds 1n fifty-four weeks.

TABLE XVIi
Fruirs CLASSIFIED BY CARBOHYDRATE CONTENT

1. Fresh or juice packed

$ per cent 10 per cent l 15 per cent l 20 per cent
Rhubarb Blackberries Apples
Cantaloupe Apricots
Cranbetries Blueberries
Gooseberries Chernes
Grapefratt Carrants
Haneydew melon | Hucklebernes
mons Pears
Limes Raspberries
Oranges
Peaches
Pme:g;:lb
Strawberries
Watermelon

2. Water packed

Apricots Applesavce Kadota figs
Blickberries | Cherrtes, black

Chermen,red o for satad

Cherties, white ears.

Loganbernes mcapple

Peaches oms

Raspberries Vhaoe grapes

arawbernes







Chapter VI

OTHER THERAPY
PSYCHOTHERAPY

HE MOTIVES which take the obese to the doctor are many

and the success of the treatment in the individual case
depends 1n some measure on that motve.**® Almost univer-
sally, patients 1 chanty clinics have done pootly™ unless
they have shown some unusual desire to lose weight, If the
patient comes only at the urging of someone else, 1t 15 un-
likely that his determunation will be sufficient to carry him
through an adequate program of reduction It is the doctor’s
task to supply this determmation by whatever means he can
find Even more difficult s the problem of convincing the
obese patient who visits his doctor for some other complaint
of the necessity for reduction of weight, Better prospects
face those patients who come voluntarily  * '
impressed, by some dramatic incident & 1 !
of cardtac decompensation or the onset
fact that obesity may canse harm

Under the term “psychotherapy”
pression which the personality and
make on the patient. Under this
all of those nebulous psychologic -
doctor-patient relationship. The p
net inspires confidence and a *
most likely to be successful.

Ross *2% has shown quite we!
completely convinced of the
will, by Ius manner, transmit ! .
If there is a lasge psychologic
remarkable improvement foll.

(€]
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increases the hazard in proportion.”2#¢ Figure 1 illustrates
this point, one can point to these mortality figures and ac-
cusately say to the patient, “You are digging your own grave
with your teeth.”

The patient should be told that his heart is working
overttime to pump blood through the masses of fat, that
his knees, hips and back are likely to become injured and
panful because of long-continued obesity. The physician
frequently will be able to tell the patient that “your heart
is fine but the strain imposed on the heart by all this fat is
just like the strain placed on an automobile motor by driv-
ing about with the brakes on. Although it may be a good
motor, it's bound to wear out sooner if the brakes are kept
on all the time.”

For the person who still seems complacent, it may be
necessary to compate them and their urge to eat with the
alcoholic and his compulsion to drink, They can be told
truthfully that the circumstances leading to gluttony and to
alcoholism are much the same and that the results are about
equally harmful.

‘The patient should be reassured that the reduction pro-
gram will not harm him and that 2 familial tendency to ot
a long term duration of obesity is no bar to therapy. He
should be told to disregard relatives and well-meaning
friends who unconsciously associate loss of weight with ill
health and tell hum dady that “this diet makes you look
tersible.”

Superficial psychotherapy in the form of encouragement
and reassurance may be sufficient in the majority of cases,

but not infrequently greater benefit may result from more
ive investigati d

investig: an t. Discussion of the
patient’s conflicts and problems and simple expl of
their origin, after the patient has spent several szouts un-
burdening himself of them, can be given by the interested
internist. It is only seldom that the internist will be forced
to turn to the psychiatrist for help. Sometimes conflicts and
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neuroses will be gesolved by loss of weight so that systematic
psychotherapy is not required. Schopbach and Matthews$*
in one series of cases, found that the patients were unable to
semain comfortable on their diets without psychiatric help.

Thete may be fears which the patient hesitates to express
He may have some fear that he will become the victun of
tuberculosis or some othee wasting disease if he should be-
come thin#*® The pleasure of eatng may have been 2 sub-
stitute for other pleasures of hife which were demed the pa-
tient by ciroumstances oc perhaps by hus waability to expen-
ence pleasuse, Maay peaple, through eatly traming, have
become inhibited to such an extent that thess acceptable
pleasures are few, and eating 1s one of those whuch remamns
respectable. Sull other peaple have a geeat deal of nervous
tension and find that duriag penods of stress there s a com-
pulsion to eat Such compulsive eating® s phiied
the person who says “but I get sa nervous I yust have to eat
something to quiet my neeves” Some people smoke, some
drink, while others eat and get fat,

Even mote imp thas the plih of the
inittal loss of werght s the mawtenance of the weight at 2
nommal Jevel. Unless some progress has been made in the
solution of the patient’s psychologic difficulties and unless
some insight has been gamned, it 15 unldkely that the notmal
weight, when reached, will be maintained in the pesson who
became fat because of a neurosis? The establishment of
new habits of eating, however, which is often accomplished
by the reduction program, is sometimes all that 15 required
for maintenance of normal weight.

DRUGS

Thyroid

This has been used since 1894 in the treatment of
obesity. 1% 1t obtained eacly favor because obestty was, st
that time, thought to stem frequently from hypothyroidism;
therefore, it was felt that thyrod would act as a specific
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remedy. However, as time proved that hypothyroidism was
only occasionally associated with obesity, thyroid began to be
used for tts calortgenic action rather than as specific replace-
ment therapy. Bram*® has administered thyroid in amounts
suffictent to cause basal metaboltc rates of - 15 and - 20
with a pulse of 90 in a variety of conditions, including
obestty. Winkler 47 expressed the belief that ordinaty doses
of thyroid admil ed to the individual with a normal
thyroid are inactvated. Selye®® pointed out that 2 gland 15
put at rest by the admunistration of the hormone specific for
that gland, and Cramer® and Farquharson and Squires'?®
advised that increasing doses of thyroid are required to
mantamn the basal metabolic rate. Soskin and Levine®*
stated that the adminstration of thyroid ihtbus the for-
mation of thyrotropic hormone by the pitastary.

Although 1t has been adequately demonstrated that basal
metabolic rates which are computed on the basts of surface
area are essentially normal in obesity, studies related to the
effect of low calorie diets on the basal metabolic rate i the
obese are few. It is felt by some that the basal metabolic
rate drops to less than normal during the process of re-
ductton 25 58, 88, 234, 261, 368 nq that thyroid should be given
in order to mamntam metabolism at a normal rate®® ¥
155, 233 QOthers have calculated that the energy output of
the obese person 15 dang: 1y high, when comput d on
the basis of ideal weight,!10-125 127 and have failed to find
more than occastonal falls in the basal metabolic rate as the
result of resteiction of diet.Ist 257 268 275 Wylder ©** has
stated that an adequate dietary supply of protein preveats
this fall in basal metabolic rate

The heart, lungs, muscles and liver of the obese are
under increased steain because of the obesity. As was men-
tioned in the section on physiology, since the obese person
has a dangerously high rate of metabolism although W_ht.ﬂ
computed on the basis of susface area it seems no?nal, ltl;
easy to see how thyroid might easily cause undesirable an
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siderable losses of nitroget when obese patients were given
thyroid and diets containing 24 gm. of P in2? Studies
by Boothby and co-workcrs“

tive mitroger balance follows
Others*® ** simply found that thyroid i ineffective it
ing ceduction of wei thyrol

in a few patients with persislcnﬂy o

and obesitys ut only 28 2% adjuvant t0 duet.
Bram has reyoned five cases £ exuphth'.\\mxc goiter fol
Jowing therapy with thyro 20 and €x

has b descib yroid W

alone. It 15 question!
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therapy with thyroid, so that proper diet, the mamstay of
reduction therapy, may be adhered to with greater case.

Ocher endocrine preparations

Other endoctine preparations have been used to cause re-
duction of weght,}*" ¥ and some authors have expressed
the belief that there are cases in which reduction by diet
alone is impossible and that endoctine therapy 1s essential

Extracts of the anterior lobe of the prtuitary gland bave
been tried; 36 €%, 241, 208 yt jg sipnificant that the same extracts
have been recommended for both the cachexia and the
obesity that ate supposed to follow pituitary disease 8% ™

Estrogens have been used 14 151 but there 1s no adequate
proof that 2 deficiency of them causes obesity In addrtion,
estrogens tend to cause retention of water and, hence, a tem-
porary gain in weight. Therefore, thetr use cannot be advised
for the treatment of obesity sself.

Testosterone causes an snctease 1n the amount of muscu-
lar tissue and a change 1n the pattern of distribution of fat
in the male with hypogonadistm, but such cases of hypo-
gonadism are not frequent, It 1s unlikely that any benefit
will follow the use of testosterone 1n obesity, although such
use has been sugpesetd 3%

‘Werner¢® has used obstetetc pitvitrin in conjunction
with thycoid. A possible basis for this view might be found
in expentments which were thought to demonstrate the occur-
tence of both obesity and duabetes insiprdus after injury o
the posterior lobe 9% 204 of the pitustary gland, but no ade-
quate proof of the cffectiveness of pituitnin has been ad-
ranced,

Ovaran extracts®® and chotiontc gonadotropin'® 3%
2 have been used but without convincing results.

Amphetamince

Various sympathomimetic amines have been used both as
metabolic stimulants and as appetite depressors. The most
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extensively used among these drugs is amphetamine sulfate
(benzedsme sulfate) 170 217 296 299 QOpe of the eahest
studies on the use of benzedrine in obesity was performed
by Lesses and Myerson 2 in 1938, They expressed the belief
that the normal appetite mechanism will adjust the intake of
energy to meet the requirements of expenditure of energy
and, thereby, will cause maintenance of constant weight
They pomnted out that social and economtc environments
make food available with little exertion to many and that a
symptom complex which they have named "anhedonia” is
frequently seen 2" In this condition there 15 2 diminution in
the pleasure ordinanly desived from life's activities. When
enjoyment from other activittes is impaired, then the person
turns to eating only to find that more and mote food is re-
quired to give satisfaction. They expressed the belief that
most of the food eaten by the person with anhedonia is
charactenstically consumed during the second half of the
day Such patients, Lesses and Myerson considered, can be
best treated with benzedrine, which is thought to have 2
dicect depressing action on appetite and to cause mcreased
actwvity They did not restrict use of this drug to the varety
of obesity seen 1n anhedonia, and they obtained good results
1n all persons receiving it. Placebos farled to help control
patients They found no tolerance toward this drug de-
veloped as far as the appetite was concerned. Others have
observed such 2 tolerance, however,# 87

Earlier, Myerson, Loman and Dameshek 278 studm}l ben-
zedrine and cautioned against the use of this drug in the
presence of hypertension, particularly if it is to be used in
conjunction with atcopine, since the synergistic action of the
two drugs makes pressor response maximal. Results of
laboratory studtes suggest, however, that 2 tolerance to .tbe
pressor effects of many symp;tzl:?mimetxc drugs, including

enzedrine, 15 tapidly acquired.

b nRosenz};al ang SoylvomZn 824 expressed the belief that they
obtained loss of weight from use of benzedrine without re-
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first few days after administration of the drug had been
started. Anorexia was proved, by experiments on dogs on
which vagotomy and planchnolumk ) tomy had
been performed, to be central in origin and to be indepen-
dent of any effects of amphetamine on gastric motility ot
secretion.  Appetite returned to narmal quickly after ad-
mifustration of the drug had been stopped. Sufficiently large
doses of amphetamine prevented dogs from eating for as
long as twenty-one days, The average dose employed mn hu-
man subjects by these experiments was 5 mg. of dextrorota-
tory amphetamine or 10 mg. of the facemic form three times
daily, )

Maclagen,®® in well-controlled anumal expetiments,
could demonstrate no effect of ephedrine or benzedrine on
appetite, although pitressin and atropine in lacge doses had
some duminishing effect,

Cutting®® found little help from use of amphetamine,
propadrine or belladonna in programs of werght reduction
Bruch™ found that the results of benzedrine therapy were
equivocal and stated that pethaps some of the apparent bene-
fit may result from the increased enthustasm of the patient
for the entire progtam if he is receiving 2 drug w:hidl he
thinks is specific She noted that often an obese patient will
ask for the renewal of some prescription given for some
incidental season because he feels that it has helped hxm‘ to
follow his diet  Kalb19% 199 hag found that adminfstration
of netther amphetamine nor thyroid increases kh? rate of
loss of weight that is obtained by use of 2
duet alone.

More recently, studies have differentiated the effects of
the two optical isomers of benzedrine. Prinzmetal 2nd
Alles % 95 found that although the dextrorotatory, Jevorota-
toty and racemic forms had equal pressor effects, the dex-
teorotatory isomer had three to four trmes the stimulating
effects on the central aervous system that the Jevorotatory
form possessed. Other studies have confirmed this greatet
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since by that time the appetite seems permanently depressed.
The Council on Pharmacy and Chemistry of the Amer-
ican Medical Association ®% 3 jn 1943 condemned the use
of benzedrine in the treatment of obesity because “whatever
effectiveness the drug might possess might possibly be due
to undesirable properties.” More recently, however, the
Councrl has accepted the vse of amphetamine, with this state-
ment" “In the light of recently developed evidence the
Council now believes that amphetamine sulfate may be used
m the g t of obesity provided the dosage is held
by the physician within such limits as may be necessary to
produce the desired effect of reduction of appetite in the
1ndvidual, This, of course, does not contemplate the in-
discriminate use of the drug, either by prescription or over
the counter sale.”? The Counal has particulatly ceasured
the use of t Irine in complex mi of laxah've‘s.
atropine and sedatives.% 35539 A system of treatment in
which varicolosed pills composed of such mixtuces are used
has been called, popularly, the “technicolor method” of
weight reduction. 3
Addiction 3%% and psychotic symptoms #* associated with
benzedsine therapy have been reported but seem to be sace.
Suicide 13 caused by the ingestion of benzedrine has been re-
ported
In summary, the final estimation of the usefulness and
dangers of amphetamine and allied drugs is yet to be made.
The bulk of evidence suggests, however, that these dn.lgs do
produce a true anotexiz and that, under ordinaty citcum-
stances and in moderate doses, they apparently cause l{ztlf
adverse effect on the cardiovascular system. The indiscrimi-
nate use of drugs of this group is to be deplored; pasticuladly
undesirable is the use of them in complex mufkurcs of
other deugs A rise in blood pressure, psychologic depen(i
dence on the drug, undue stimulation and sleeplessness, an
nervousness are indications for stopping use of the dm;i
Although statements are frequently made that the bloa
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pressure and the basal metabolic rate ate not affected by
amphetamine, it seems likely that adeguate measurements
smade in the few houts after administration of the drug
will detect appreciable and sometimes daagerous elevations
in both, It must be remembered that cateful mstructions n
diet ate important whethet or not amphetamune 15 used, m
order that the diet which ss limsted in calones will not be
deficient in essential food clements.

Dinitrophenol

This s another drug which presents the advantages of a
convenient pill and which promuses the patient effortless
reduction of weight. Howeves, the frequent occuttence of
skin rashes, neuritis, agranulocytosss and cataracts makes st
4n undesirable drug, sa that now it is never used @ 33521
This drug acts by causing increase i the basal metabolic
rate and, thereby, consumption of the excess tissue When
diet is not restricted, dintropheno} 15 of lirtte benefit 435

Belfadonna

This drug has been used with some apparent success to
duninish the appetite 37,2453 The mechantsm suggested
15 that gastro-intestinal rmotility is d hed. No conclu-
sve studies have been carred out with this drug, however,
and it seems to have no specific effect on the appetite unless
itis wsed in Jarge amounts 346

Miscellaneous therapy

lecellancou; therapy, none of which has been widely
used, Is mentioned only for the sake of completeness Sea-
weed, jodine and barum compounds have been tred 152
Digitalis ¢t 4.4 g bulk-producing laxatives #*? have been
proposed as devices ta lessen appetite. Nonspecific protein
thetapy *4 and ultraviolet ircadiation*® have been urged
On the f’ord:r of quackery 15 the use of soaps, bath salts and
mechanical machines for reduction of weight4® Emetics
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and high colonic itrigations are ineffective and unwise 4
The use of candy in small amounts precediag each meal
has been suggested as a means of “killing the appetite,” but
the effectiveness of this peactice is to be questioned, ¢ 130
1t has been suggested that glucose eaten between meals is
“consumed as fuel” and is not deposited as £at,7% but this
opinion 1s also to be doubed.
Diuretics
Use of diuretics may give the Pphysician and the patient
a false sense of achievement by causing the exctetion of 2
few pounds of water, Mason and Helibaum?®® demon-
strated that the ingestion of 3G gm. of sodium bicacbonate
i three days by medical students caused an average gain of
2.28 pounds (1.03 kg.) while ingestion of 18 gm. of am-
monium chloride in a period of similar length cavsed an
average lass of 1.97 pounds (0.89 kg.). Occasionally the
physician may find it necessary to encourage the fnint-bcatged
patient by meaans of diuretics which cause the rapid excretion
of 4 few pounds of water, but this should be considered only
45 2 means of psychiatherapy and not as a specific device for
the correction of obesity. The success of a program for
reduction of weight should not be judged by the day-to-day
loss of weight, since vasiations in the amount of water
ingested may amouxt to three or four pounds (14t 1.8kg)
datly so that such vasiations are of little sigmficance in the
final result of therapy, L.
Diuretics have the fault common to all medications in
that they also divert the patient's attention from the prin-
cipal therapeutic device of deet, so that he is thereby tempted
to eat as his appetite demands and sely on the needle or
pill to cause reduction. 158
Magqy capable wockers have used duretics, however. 1%
119298 Pelner® expressed the belief that there is sig:
mificant retention of water in every obese patient and that
most patients will require diuretics.
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Urea has been suggested as a drretic.!*® If diuretics are
to be used it is suggested that the less harmful ones, such
as ammonium ¢hloride and urea, be employed.

HEAT CABINET TREATMENTS (TURKISH
BATHS) AND SALT RESTRICTION

Treatment in heat cabinets causes the loss of water and
electrolytes as a result of increased perspiration, so that any
loss of weight obtamed by this means 1s temporary and lim-
ited in amount 33

The restriction of salt in the diet 275 2% aids in the loss
of weight in the same manner as does the admunustration of
diuretics and Tuckish baths. Sodium s the “backbone” of
the exteacellular fluid; ™ an excess of sodim encourages
tetention of water, but a scanty supply encourages the excre-
tion of water.

The restriction of water which is sometimes advised 15!
serves no uscful purpose.?®? The starving person usually tends
to consume 2n excess of water, perhaps 10 an attempt to
ssuage his hunger.?1® This 15 raptdly excreted so that, unless
the intake of salt s increased or unless “starvation edema”
oceues, there is no gain in werght “Starvation edema’ 15 not
known to occur in the obese person but 1t 15 often observed
when the weight has diminushed to a value well below nor-
mal as a result of starvation,

Zondek %2 expressed the belief that obesity due to re-
tention of water and salt is a frequent occurrence m the
Middle Fast and that 1t does not tespond to endocrine, diet-
1y ot psychologic therapy He regards restriction of water
20d salt and the use of mercurial duretics as the crucial
therapeutic measutes in these cases. We have observed no
such patients in the United States.

EXERCISE AND MASSAGE

Th.tse offer tno popular but relatis ely incffective methods
of weight reduction.?® Newburgh* estimated that the
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energy consumed in walking 2 mile equals 100 calories and
that ane must watk thirty-six miles (57.9 km )} to Jose one
pound (0.5 kg.) of adipose tissue. Because exercise tends
ta sncsease appetite, it is very questionable shether vigosous
exescise is of ceal aid in a program of reduction, although
hard physical labor may cause consumption of as much as
2,000 calories or mote & day in excess of basal requisements

One should ber that the card ular and res-
pisatory organs in an obese person are already laboring
under the strain of increased metabolism and that vigorous
exercise will impose on them an even greater demand, A
moderate amount of light exercise is to be encouraged dur
ing a petiod of reduction but such exercise should not be
expected to increase significantly the rate at which weight is
fost. Douthwaite 1°* descubed exercises for strengthening
the abdominal muscles and aiding posture which can be
carried out by the patient while he is performing everyday
tasks,

One of the commaon misconceptions concerning the treat-
ment af obestty is that certain exercises or localized massage
will remove £at selectively from specified sites** Muscles
can, of course, be developed selectively, and perhaps by this
means some change in contour can be achieved. It has Pctn
Eaicly well demonstrated that vigorous massage will nclt?xtr
diminish the size of one limb compared to the catzcspon‘dmg
member®® nor mobilize enough fat to increase apprccmbly
the concentration of blood lipoids.®*® Some !Vid:ﬂ(e that
massage will diminish the fat in the “fat organs” of rats
was advanced by Tuerkisher and Wertheimer,"* however

Cold baths have been suggested as 2 means oi.mcms-
ing the output of energy, but the inctease accomplished by
this means is probably smal}.3

SURGICAL REMOVAL OF FAT

Procedures in which large masses of fat are su.rgim!ly
remaved have been used but infrequently, Healiag is often
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