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The Litersture is crowded with articles on
obesity. Few of these aut hors have made actual
studies on the sub ject. Textbooks are deficient
or entirely lacking chapters dealling with fat
children. It was because of thlis condition that
the author of this thesis chose the sub Ject of
"Obesity in Childhood."

Credit is due Dr. John L. Gedgoud for his

agsistance and very helpful advice.
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The undernourished child has so usurped the atten=
tlon and worries of the modern mother that hls counterpart,
the overwelght child, usually is igmored unless, perchance,
he is held up as an object of envy to that perennial ped-
iatric problem, the child who won't eat. The average phy-
sician glves little thought to obesity. If he gives any
advice at all to the parents of a fat chlild, it usually con-
sists of certain admonitions in a very professional manner, .
and, perhaps, a llst of foods or even a dlet list. However,
obesity 1s of extreme importance to the internist amd of
tremendous interest to the laity.

HISTORY: |

The term "obesity™ is derived from the Latin word,
obesus, meaning that has eaten itself fat, stout, plump--
which derivation suggests that for those who first intro-
duced 1t in the seventeenth century the word designated a
condition actually dependent on eating too much.

William Wadd (48) a surgeon in London in 1816, was
of the same opinlion as to the cause of obesity or corpulence
as he called it. He was very much concerned with this di-
gsease and edited a small book on the condition. The
following paragraphs are a few excerpts from his book, some
of which can still be applied to our present day, and
others which are only of interest.

“"If the increase of wealth and thé refinement of
modern times, have tended to banlish plague and pestilence

from our cities, they have probably introduced the whole
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train of nervous disorders, anq increased the frequency of
corpulence."

Wadd (48) goes on to help clarify the ideas as to
location and etiology.

"Phe quantity anmd quality of fat varies according
to the age, and the parts in which it is deposited. It 1is
firmer and higher coloured in old persons, than in young
ones. It i1s also more condensed and s0lid in parts liable
t0o compreasion, than in the omentum, or about the heart,
stomach and intestines. 1In children the fat is distributed
over the surface of the body, tlut as we grow older, it di-
minishes on the surface in proportion as it becomes deeper
seated."

"Boerhoane and Vanswieten were of opinion that fat
18 deposited from the blood by its slower circulation in
the extreme vessels., Malpighi and other anatomlists have
thought that there was a glandular apparatus superadded to
the cellular membrasne, to assist in the forﬁation of fat.
But this, though conslstent with the generallsystem of the
economy, has never been discovered."

"When the accumulation of fat becomes excessive, it
18 not only burthensome, but becomes a dl sease, disposes
to other di seases, and to sudden death,"

One of the most interesting parts of Wadd's book is
the section on treatment in which he refers to various men's
types of therapy.

"Various medicines that have, at different times,
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been recommended as specifics:

(a)

(b)

(c)

(d)

(e)

(f)

Coelius Aurelianus--mode of cure into two parts:
l- Taking food thst has little nutrition in 1t.
2- Observing certain rules of exercise.

Borelll advises chewing tobacco.

Few things hove been more generally administered

in the cure of corpulence, tlan acids of various

kinds. The emaciating properties of acid liquors,
particularly vinegar are very well known.,

Dr. Flemyhg strongly recommended soap becsuse of

its diuretic properties. He perscribed every

night at bed time, one quarter ounce of common
home-made castlile soap, dissolved in a quarter

rint of soft water.

Author of “Zoonomia™--eating of much salt, or
salted meat, 1s more efficaclous than soap, as

it increases perspliration, and produces thirst,
by which, if the patient can bear it, the absorp-
tion of his fat will be greatly increased, as

in fever.

Dr. Fotherglll--"A strict vegetable diet reduces
exuberant fat mre certsinly than any other means

I know."

"These I believe, are the principal articles that

have been resorted to in the treatment of this di sease;

and the person who depends solely on the benefit to be

derived from the use of any of them, will find himself
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grievously disappointed.

"How can a maglc box of pills,
"Syrup, or vegetable juice,
"Eradicate at once those 1lls,
"which years of luxury produce?™

Not only is the medical literature a source of
material on obesity but the classics. No paper on obesity
would be complete without mentioning Dicken's (14) char-
acter "the fat boy." His descriptions are typical of that
type often known as endogenous,

----- and on the box sat a fat and red-faced boy,

in a state of somnolence, whom no specul ative observer could
have regarded for an instant without setting down as the
official dispenser of the contents of the before mentioned
hamper, when the proper time for their consumption should
arrive.

"e--the fat boy waddled to the same perch and fell
fast asieep instantly. ~--the leaden eyes, which twinkled
behind his mountainous cheeks, leered horribly upon the
food as he unpacked it from the basket. =--The train of
nods which the fat boy gave by way of assent, communicated
a blanc-mange like motion of his fat cheeks."

In the field of art, a good example of infantile
obesity is shown in the famous painting “The Virgin, The
Christ Child and John," by Lorenzi di Crede (1453-about 1535),
the Tuscan painter, fellow student of Leonardl da Vinei

under Andreas Verocchio, The increased number of folds in
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the skin due to the fat underneath are particularly well
done. (37)
IMPORTANCE OR SIGNIFICANCE OF OBESITY:

Obesity is relatively common in childhood and early
adolesence~--1t has been and always will be, but there is
considerable uncertainty as to 1ts significance.

Should obesity in children be ignored? 1Is the re-
duction in weight of the obese chlld worth all the effort?

It 1s not a proven fact whether all the degenerative
changes that accompany adiposity in the adult occur in
childhood-~-but it has been shown that obese children are
poorer surgical risks, that they are more prone to develop
pneumonla and pulmonary complications, and that diabetes
is a potentiallity to be conslidered. Faulty posture, usually
a lumbar lordoslis, and various orthopedic abnormalities of
the feet are aggravated or initiated by obesity. And one
of the most importante-fat children are the victims of
continuous teasing, which in some 1is apt to initiate a feel-
ing of inferiority resul ting in serious behavior problems.
Surely, reduction in weight by the proper treatment, for
the child's mental well being, would more than justify its
consideration.

In a pedlatric practice many children are encountered
whose chief ecomplaint is that of being considerably over-
welght. Often this condition of the child is accepted by
the parents as a sign of good health and digestion, and in-
deed the child may appear so robust and cheerful that any
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criticism of his weight is resented.

On the other hand, some children are brought to
their physician because obesity is the cause of a definite
handicsp, mental or physical. They may be taunted by thelr
companions until they become acutely sensitive of thelr
appearance, or they are unable to participate in ganmes,
and so become less active and still heavier. The over-
welght girl may realize that she 1s not as attrsctive as
her more slender comvanions. These effects may in time
lead to definite personslity changes or behavior problems
which may be detrimental to the whole future of the individ-
ual. PFortunately, such an eventuallty 1ls not the rule, for
many obese children will assume a more normal configuration
as adolescence advances, and many are cheerful in spite
of thelr weight.

Obesity, therefore, is a disease entlty and necessi-
tates further consideration. What constitutes obesity?
Which child can be called obese, and which one cannot?
DIAGNOSIS OF OBESITY:

Bruch (5) defines obesity as a nutritional state in
which the storage of fat exceeds the amount that is common-
ly considered an expression of adequate alimentation.
Talbot (44) defines 1t in a slightly di fferent way, as an
accumulation in  the body of an amount of subcutaneous fat
which is excessive In relation to the amount of muscle.
Baged upon this suposition, Talbot states that persons of
normal welght who show such a di sproportion should be con-

sldered obese, also that the person wio 1s overweight but
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has superior develonment of the muscular system should not
be consldered obese. It was on this basls that he carried
out his studies on the creatinine coefficient studies as

a measurement of obesity which will be discussed later.

It is difficult to determine what actually consti-
tutes obesity in a child. So much emphasls is placed on
the various helght-weight tables tha t individual differences
in body build and in constitutional make-up, often are over
looked. It 1s stated generally that a child is obese when
the excess surpssses 20 per cent. While this holds for the
ma jority, one must keep in mind the occe sional young “husky™
of splendild build and musculzr develovment, who may exceed
that 1imit over the average, and yet not be obese. Just as
there is no genersal rule that will sharply distinguish under-
nutrition and normal nutrition, so there is the same lack
of definite standards which separate overnutrition or
obesity from normal nutrition,

For all practical purposes, perhaps the keen observ;
er can gauge obesity more accurately by clinical inspection,
taking into consideration the dl stribution of fat and gen-
eral physique, than by the use of height-weight-age tables.

The 0ld helght-weilght-age tables are very inadequate
because they are based on averages and fall to recognize
individual differences. Pryor (32) recently revised her
width-welght tables which would appear to be'a much more
accurate measurement of nutrition. This new wldth-length

index 1s the figure for the biiliac diameter divided by
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that for the standing height and multiplied by 1,000, It
is a numerical expression of the relative width or body
build of a subject. Careful checking has shown the width=-
length index to be consistent and to have high validity as
a measure of body build. A child found to be 8% broader
than the average for his age-sex group at the age of 10 years
was found to have remained approximately 8% broader than
average when he had attained the age of 14 years. This type
of a standard table would surely be more accurate than the
0ld height-welght-age tables,

An accurate quantitative measurement of obesity can
be determined by the creatinine coefficient. Talbot (44)
as previously mentioned, has done a great amount of work
along this line, and it is his camclusions, to which are re=
ferred in this paper concerning the creatinine coefflcient.
The excretlion of creatinine is a product of muscular catab-
olism. The amount excreted is surprisingly uniform from
day to day, provided the collection of urine is accurate.
Differences between persons are dependent largely in vari-
ations in the muscle mass. The proportion of the muscle
in the body may be derived from the ratio. of the amount
of creatinine excreted in the urine to the body weight.
This ratio, milligrams of creatinine / 24 hours was named

Kg. of body weight
the creatinine coefficient by Shaffer(40)., Under most

circumstances a low creatinine coefficlent is an index of
obesity. Age is known to be related to the output of
crestinine. In infants and children the coefficlent is
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lower than it is in adults. According to Hunter (22), 1t
is around 2.7 at birth. It rises to from 5.5 to 8,0 within
the first few months; in the third year it is from 11 to 13;
in the ninth, between 13 and 19, Although there is a rise
in the coefficient from birth to puberty, the periods of
gresatest rise are found during the firet four years and
during the adolescent period, froﬁ the twelfth to the six-
teenth year., The periods of rgpid growth in the musculature
are found during the same age periods.

In Talbot's (44) studies a group of 37 children were
chogsen from the wards and the outpatient department of the
Children's hospital in Boston. An estimte was made of the
proportion of subcutaneous fat to underlying muscle by
inspection and palpation of the abdominal wall and extrem-
ities, with the muscles partislly contracted. They were
grouped accordingly, and creatinine of 24 hour urine speci-
mens was determined by Folin's method.

The average creatinline coefficients of obese, normal,
and lean children were found to be 14.0, 20.4, and 30.7
respectively. The weight of the muscles, as calculated‘from
the output of creatinine;of these group s, constitutes,
respecitively, 25, 37, and 55% of the body weight. A small
group of children with marked emacia tion had an average
creatinine coefficient of 9.0, and thelr muscles were cale
culated to yield 16% of the body weight.

The inconvenlence associated with the determination

of the creatinine coefficlient precludes its general use as
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an index of obesity. However, the creatinine coefficient,
combined with clinical appreisal, is an accurate index of
obesity.

In conclusion, 18 1t not true, that the diagnosis
of obesity 1s not difficult if the physician has two good
eyes and two good hands; but it is the etiological factor
or factors which have produced the obesity, which are more
important, and proper treatment.

ATTEMPTS AT CLASSIFICATION OF OBESITY:

The majority of authors of papers dealing with obesity
in children begin their discussion with a classiflcation
of obesity. The most common classification, being that
of exogenous (nonglandular) or endogenous (glandular); and
than in perhaps the next paragraph, they conclude that in
the majority of cases these types are not clearly defined.

Lindsay (28) belisves all cases of obesity are
the result of a peculiar metabolism, which in the last analy-
81s is probably governed by glandular actlon.

Schultz (38) goes into a much more detailed class-
ification., He divides obesity into four main types--(a) true
hypothyroid obesity, (b) hypothalamic obesity, (c) compara-
tively rare forms of frontal lobe obesity, and (d) the simple
exogenous, environmental obesity. According to his charac-
teristic findings for each type (of which he has many), it
would be very difficult to label each child who presents
obese characteristics, as to whether he belongs to group a,b,

¢, or d, and if possible to do so, the treatment for any
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obese child regardleés of type is all the same. The
reader is asked to refer to the discussion of treatment
which is discussed in this thesis, where this concept 1s
further clarified.

Concepts of this kind which classify obesity as
exogenous or endogenous, and et cetera, presuppose that
the energy requirements and oxidation processes of an obese
child are different from those of a norml person. In
“"exogenous™ obesity the food intake or energy expenditure
or both are supposed to be markedly different from those
of a normal person; whereas in "endogenous" obesity the
actual economy of the metabolic process 1s supposedly dis-
turbed. The apparent simpllicity of this clagsification made
it popular for a whole generstion, and it continues to be
used in spite of increasing and well founded evidence against
1ts correctness.

Is a clagsification necessary? Is it not more im-
portant to determine the cause of a child's obesity, and
treat the cause rather than to try and put a label on
every case presented? The end results prove to be much
better,

ETIOLOGY OF OBESITY: (CHARACTERISTIC FINDINGS)

Proceeding with the discussion from this point, what
then are causes or percipitsting factors of obeslty in
childhood?

Age--The age of onset of obesity varles. 1In Ellis

and Tallerman's study (15) of 50 obese children it was found:



13 developed obeﬁity in infancy

T " 5-7 years of age
16 " " 7-10 years of age
117 " "  10-12 years of age

3 " " 12-14 years of age

In eleven instances in.the last two grow s, the obesity
was found to coincide ﬁith, or immedl ately precede (within
six months, ) the appearance of the first evidences of pub-
erty.

Sex--In Ellis and Tallermn's study (15) the sexes
were distributed equally. The same is true of other
investigators; in some the females predomimmte., In Bruch's
( 5) observations of 142 obese children ranging from 2-13
years of age, T5 were females and 67 males.

Race--Race has been considered a factor because it
was thought that the diet used in the average Jewlsh house-
hold of hospitzl class might be found to be especlally in-
ducive of obesity. Ellis (15) found 48% Jewish, 52% none
Jewish; Bruch (5) found 404 to be Jewish. Various nation-
alitles were represented.,

Family History~-Heredity 1s often considered a very

definite factor. Ellis (15) found that there was ons or
more members of the immedlate family affected in 30 out of
50 cases} the mother in 13 cases,

Nixon (31) in his studies at the Childrens Hospital
in Los Angeles found T75% of the obese childr en had a de=-
finite family history of obesity.

As to the patient's position in the family Bruch (5)
found in 142 obese children--35% were only children, 35%
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were the youngest in the family, 22.5% were the oldest
child, frequently in a two child family in which the sec-
ond child was more than five years younger, 80 that the
patient had been in the position of an only child during
a period of 1life when many important attitudes are formed.

Intelligence~-0Obese children are normal or above

the average in intelligence. This 1s true with few ex-
centions, as adiposity occurring in the Laurence-Moon-Biedl
syndrome which is discussed l=ater.

Infection--The role of infection in the causation
of obesity is apt to be assumed on insufficlient evidence,
especlally when the coincident factors such as good food,
rest, and prolonged convalescence are taken into account.
Obesity of sudden onset, sometimes accompanied by other
symptoms such as polyuria and polydlpslia, has however, been
recorded following specific fevers, chorea, and etc., suffic-
iently often to suggest the possibllity of a definite caus-
ual relationship in some instsnces. It has not been proven
however, and 1s merely mentioned as a possibility.

Growth Quoting Hilde Bruch (4), “Obese children
~dlffer only quantitatively in thelr physical mskeup from
the nume rous prosgslible vatterns due to individual variztions
in growth. The rhythm of thelr growth is disturbed; it
is not abnormal in a aalitative way."

She studied.and observed mre than 200 obese children
(3)s In all of them obesity developed before puberty.

The weight ranged from 25 to 150% over normal standards.
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Obesity was the outstanding physical finding, and no
patient exhibited signs of an intracranial lesion. Follow-
ing are her results and findings:

1. The heights of obese children fall more or less
above the normal height, indicating an acceleration in
statural growth. Not only height tut many other body
measurements are unusually large in obese children.

2. Children with the m st advanced growth during
preadolescence have a shorter growth period.

3¢ Two thirds of the cases indl cated an advanced
skeletal development, sometime s by several years--as shown
by roentgenograms of the hands and wrists.

4, Puberty and menarche appesar early in obese girls,

5. Nothing in this study Justifies the assumption
that obesity in chiddhood 1s in any way assoclated with

hypogenitalism or delayed puberty.

6. Tall, rapidly growing children tend to have
early puberty and stop growing at a younger age. The
growth pattern of obese children represents an exaggeration
of this normal trend.

Metabollc Speed-- The basal metabolic rate, that is,

the measure of the level of emergy expendi ture necessary

to maintain basal metabolic processes, is the resultant of
multidinous, and increasing biochemical reactions; on these
blochemical reactions depend the integrity of the body and
the normal function of its cells. This so-called metabolic

"speed 1s innately controlled by the vegetative mervous system.
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Any constitutional aberration in bssal metabolic behavior
obviously provokes a dis turbance in fundamental body
phenomena.

There are three well known method s which serve in
the estimation of metabolic speed: namely, the assessment
of skeletal development, the determination of the basal
metabolic rate and the measurement of the total cholesterol
of the serum.

Assegsment of carpal development:--8keletal develop-
ment and inferentially, general bodily maturs tion may be
measured roentgenologlcally. For such an examination, the
carpal centers are the most accessible; assessment of their
development by persons of unequal experience has given con-
gistent results. "Assesement of the hand shows the smallest
gstandard deviation, and is therefore, the skeletal area
which gives the most gererally satisfactory results.” (47)

The clinicisn in abplying the measure of skeletal
development to determine the bodily msturation has preferred
to assess‘carpal development. For all patients with delay
in skeletal development a low metabolic rate was found.

As a conseguence, cliniclans and roentgenologists have
sylloglistically assumed that delay in maturation, a retarded
bone age, is a measure of the hypothyroid state and of the
metabolic rate. Shelton (39) stated: “Bone age 1s a
reliable index of metabolic speed in childhood.™ 8keletal
development and metabollic speed there fore, are assumed to

be parallel and commensurate. The loglc and validity of
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such a conclusion is questiored.

Determinations of basal metabolic rate:--The clinical
messure of the metabolic rate is imperfect. Since a true
basgal st=ate c¢an never be accurstely attained, the consumntion
of oxyzen can be determined onlv under avoroximtely stan-
dard conditions of rest and fasting. From such data, the
basgal metabonlic rate is best calaulated in terms of calories
ner sduare meter of body surface,

Various adventitious factors and the momentary men
tal and vhysicsl state of the subject may disturb the con-
dlitions under which such a test ies given and may render the
result inaccurste, Thus standard conditions are difficult
to ascertain. This is esnecially true when working with
children, however Talbot maintslns basal metaboliec rates can
be determined for children over two years of age.

Measurement, of total chnlesterol:--"In most, if not
all persone in he=lth, the s2mount of cholesterol in the
serum anvears to be maint 2ined at a constitutional level
which 1s characteristic for each individual, and from which
large deviations do not ordinsrily occur." (23) The con-
stancy of such a level is not grossly altered by the intake
of food or by sessonal influences. The usually accepted
average level of total colesterol of the serum in children,
between the neonatal period and nuberty, ranges between
100 and 164 mg. per hundred aibic centimeters of blood. (30)
Many invegstigators have demonstrated a qualitative, or in-
verse, relation between the level of the totzal cholesterol

and the basal me tabolic rate. (24) When, however, the basal
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metabolic rate is altered by non constitutional factors,
such as drugs, the level of total cholesterol remains un-
changed. (46)

With the three availsble methods of studying met-
abolic sneed, and.in view of questiomble values of each
Tobias and Stockford (46) sousht to determine the most
efficient procedure. 216 sub jects were selected at random,
for whom two or more of these measures had been made were
used. Basal metabolic rate tests were conducted unmder
identical conditions (overnight festfing, omission of a1l
matinal food and flulds and 2 rest of one hour preceeding
the test, temperature and humidity cmstant.) Body surface
gtandards of Du Bols were used. The total cholesterol wsas
measured during the same fasting state by the modified Bloor
method. The subjects age range was representive of that
encountered in the average pedlatric practlce. Nelther age
nor sex significantly influenced the data obtained. Accorde
ing to these men, when basal metabolic rate, the degree of
carpal development and the level of total cholesterol are
obtained for children with hypometaboli sm, neither age nor
sex needs to be considered. Following are thel r results
and concluslons: (46)

Carpal development:--For tle p=tients with delay in
carpal development the averaze basal metabolic rate was
- 17.8 %4 amd the averase level of total cholesterol was
199.9 mg per hundred cublc centimeters of blood. The gen=
erally accepted corollary, that all patients with slow meta-

bolic speed have a delay in bone development, 1s not valid.
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Retarded bone age does not indicate a low basal metabolic
rate. This fact is shown statlistically by the coefficlent
of correlation, - 0.23 1'0.016, between the bésal metabolic
rate the per centage of delay Iin carpal development. The
extent or percentage of delay in carpal development, there-
fore, is not commensurate with the lowness of the basal
me tabolic rate or with the hichness of the total level of
cholesterol. When, therefore, carpal development is the
sole measure used to.determine me tabolic speed, a low meta-
bolkc rate and a2 high level of total cholesterol will not
be recognized in 64% of the patients. Only 36% of those
patients with a significantly low basal metabolic rate and
a significantly high level of total chole sterol showed a
retardation in bone 2ge.

Level of total cholesterol:--The level of total
cholesterol is constant; it 1s relatively unaffected by the
food intake or by seasonal or cdlimatic variances; the pro-
cedure for determining it 1is simple and ecmomical. These
men (46) found that the level of total cholesterol is the
most valid of all measures of slow metabolic speed. When
the level of total chole sterol is known the apvnroximate
basal metabolic rste can be inferred. The reverse however
is not true.

In summarizing the measure of bone age determines
an approximste maturational level; as such, an indigenous
low level of maintenance me tabolic activity is present.

The measures of the total cholesterol aml the basal metabolic
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rate serve to determine metabolic speed. The bone age, on
the one hand, and the measures of total cholesterol amd
basal metabolic rate, on the other, funriamentally, there-
fore, subserve different functl ons, even though they may Dbe
remotely related.

With the preceding di scussion of ﬁays of measuring
the mstabolic speed, it then becomes lmportant to know the
basal metabolic rate and serum cholesterol of obese children.

Determinations of basal metabollsm are widely used
in the clinical study of obese patlents, apparently in the
expectation of arriving at some umderstanding of the under-
lying disturbance. Since hypofunction of the thyroid is
associated with a depression of the basal metabolism, the
conclusion is frequently drawn that a low basal metabolilc
rate in an obese person is indicatlive of hypothyroidism.

In dealing with growing chlldren, who are constantly
changing subjects, the interpretation of metabolic tests
is even more difficult. The extensive work of Talbot and
his associates (45) has shown that surface area standards,
which give accurate Information for the adult, are not
satisfactory for children; they have based one set of stan-
dards on welght. On the whole, the problem of heat pro-
duction in normal growing children ha s been adequately
handled. No satisfactory method ha s been found, however, of
interpreting ‘the findings for children of abnormal bodily
dimensions, such as obese chlildren.

de Bruin (13) reported his observations on 13 boys
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and 22 girls, 22 to 13 years o0ld and 20 to 57% overwelght.
He proposed the use of a new standard for obese children
and suggested ™the standard for weight for the actual height
incressed by one third of the excess welght over the stane
dard weight."™ This correction was arrived at empirically;
it is offered as an expression of the metabolic activity,
of the excess fat tissue, which, though less active than
normal tissue, nevertheless cannot be considered completely ine
active. No attempt was made to interpret the findings in
terms of pathologic deviation or dysfunction of the endo-
crine glands.

What then is the clinical usefulness of estimations
of basal metabolic rates of obese children? Does any cone
nection exist between obesity and hypofunction of the
thyroid gland? 1Is the serum cholesterol of value in differ-
entiating between obesity due to hypothyroidism and obesity
in which there is no evidence of thyroid disease? Hilde
Bruch (2) attempted to anéwer these questions in one of
her studies on obesity, and following are her conclusions:

47 boys and 49 girls, 2 to 14 years of age, and 20
to 108 % overwelght were studied. The boys were on the
average 43.9 % overweight and the g rls 46.2 %. The degree
of obesity 1s expressed as the percentage difference be=
tween the observed welght and the expected welght for height
and age according to the Baldwin-Wood tables.

BMR of 72 obese boys and girls: (2)

Rates calculated in ¥ Talbot Talbot DuBois
Height standard Welight stand. Surface area
standard
above ¢ 30---c-ccceace 9 (12.5) = emcceeemcmecco cmcmcceeea
+‘10 tO *30"’ -------- 36 (50.) 6 (8.4; 1 él.z"g
O to ¢ 10-----cccceu-a 22 (30.6) 20 (28. 6 (8.3

0 to = 10---ccommmmeea 4 (5.5) 29 (40.2) 23 (32)



=10 £0 =30=ccc-meaencna- 1 (1.4) 16 (22) 40 (55.6)
PeloW = B30eccmcccccmcme - 1 (1.4) 2 (2.7)

(The figures in parentheses indim te the percentagze of the
total number of csses and add up to 100 in each column.)

The averages for these three calculstions are:
for boys, =12.9 % on the basis of swface area, =5.8 % on
the basis of body weight anmd 4+ 15.9 % on the basls of standing
height,; and for «irls, =11.8 %, =3.94 % and 4 15.3 %, respec-
tively..

Determinations of serum cholesterol were done (2)
for 43 boys and 46 girls. The level of serum cholesterol
scattered widely, varying from 108 mg. to 301.3 mg. per
hundred cubic centimeters, The mean value showed little
difference between the sexes; 1t was 205.3 for boys and 195
for girls. The mean for the whole grouw of 89 children was
200.3 mg., per hurdred cubic cent imeters, with a standard
devistion of £ 37,9, No rel-tion could be established be-
tween the degree of obesity and the level of serum cholese
terol. Further attempts to correlate the cholesterol level
with other elinical findings, such as di stribution of fat
tissue, height development, bone'age, sexual maturation,
race and duration of obesity were equally unsuccessfu. No
relation could be detected between the cholesterol level
and elther of the basal metabolic rstes. This finding
makes 1t unlikely that hypéthyroidism is of importance, if
active at all, in the nathogenesi s of obesity.

Summary and conclusions: (2)

1- The total basal metabolism of obese children is
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higher than that of normal children of comparable héight
and age.

2= Calcul-tion of the basal metabolic rate according
to different standards furnishes widely diverging results,
none of which can be considered the correct one.

3= The mean vslue for the total serum cholesterol
is 200.3 mg. per hundred cubic centimeters of serum, with
a standard deviation of % 37.9. The ratio of combined to
free cholesterol is 2.60 ¥ 0,24,

4~ No relation between the serum cholesterol concen-
tration and the basal metabolic raste was revealed in this
study.

5- Thyroid medication and its interruption fails to
influence the serum cholesterol concentration and the rate
of loss of weleht.

Quoting Dr. Bruch (2), "The fig ures observed and the
correlstions calculated lead to the conclusion that deter-
minations of the basal metabolism as ordinarily carried out
and as conventionally reported 2re an untrustworthy guide
when the clinlician is seeking to estimate the part played
by the thyroid in the pathogenesi s of obesity. The basal
metabolism of obegse children should remain the object of
clinical research until the many unknown components which
enter into its computation are better recognized and under-
stood. That no clinically useful informstion can be obe
tained from it, must be drawn with regard to the value of

single determinations of serum cholesterol."
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ETIOLOGY:

The etliology of obesity in children 1is largely
theoretical with few exceptlons. An attempt has been made
to discusgs this phase of the sub¥ect under two main divisions--
obesity as a nutritional problem; and obesity as an endo-
crine problem. A third minor type 1s merely mentioned, and
that 1is obesity assocliated with mental deficlency.

Obesity as a nutritional problem:

It has been pointed out and argued by many that in
obese patients the energy expended is less than the caloric
intake, such laziness and gluttony resul ting in a positive
energy balance. This however does not explain why the obese
child actually consumes more food than is required to main-
tain his normal weight, or why his energy output 1s-usually
decreased.

Gordon (19) ststed that in his experience overeating
per se is an infrequent cause of obesity in children. Hess
and Kunstadter (21) expressed themselves in a similar way,
saying that obesity due to hyperalimentation is the ex-
ception rather than the rule. In both papers, however,
dietary restriction ﬁas mentioned in the first place as
necessary for effectlive treatment.

Ellis and Tallerman (15) placed more emphasis on
overeating. Obesity in the majority of their 50 cases was
described as primarily exogenous in type, the patients
showing a tendency to overeat, perticularly with regard to

carbohydrates.
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Bruch (5) investigated this problem more thoroughly
and following are her observations and conclusions. She
observed 142 obese Children, 2-13 years of age. The degree
of obesity was recorded in percentsge of weight excess as
compared with the Baldwin-Wood tables. The children were
grouped according to the severity of the obesity--moderately
obese (20f39% overweight ), severely obese (40-69% overweight),
and extremely obese (70-110% overweight). An attempt was
made to study the usual food intske of these children. The
tendency to minimize the amount of food intake was encountered
frequently, both in the children tlemselves anml thelr par-
ents.

A consideration of the weight curve of obese patlients
is lmportant for a correct appraisal of the role of the
food intake. The evaluation of this factor i1s complicated
in children, since one is dealing with growing persons in
whom a certaln gain in dl ze is normal. In Bruch's study (5)
a gain of weight was arblitarily judged to be abnormal when
1t was more than 10 pounds a year in younger children. Most
obese adults, after reaching a certaln weight which ' is
characteristic for them, keep thelr welght as constant as
normal persons. Since thelr basasl energy requirements are
snmewhs t higher than nommal, thelr food intake wdll be high,
though not consplicuously.so. During the period, however,
then the condition developns and the body accumulates pro-
gressive amounts of fat, the energy inflow must be defin-
itely abovg normal. 1In é&hildhood, this developmental phase

of the condition is the nile.
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The food intake 1s decidely greater than normal
during periods of excessive weight lncrease. It is not
necesgsarily different from that of normal children at times
when the weight is stationary or is increasing at a normal
rate, although tne patlient continues to be overweight. (5)

The compnosition of the diet showed in a great number
of cases (5) an astonishing uniformity. Nesrly all children
overeat on starchy food. Bread, cake, 1lce cream, candy and
soups ranged first in all diet lists. On the whole, milk
did not count among the favorite foods. 1In a great number
of cases the dislike for milk was given as one resson for
the addition of cake and oéther sweets to the diet. Not one
child in the whole grow had learned to eat a mixed, well
balanced diet. Vegetables and salads led in the series of
foods which were dl sliked. Fruits, with the exception of
bananas and orange juice, came next. The attitude ﬁoward
meat varied: Some children liked large amounts; others were
extremely fussy. None of the children were allerglc to eggs,
but few had received them regularly iIn their diet. Most
children soon comnlained about the monotomy of an egg for
breakfast every dav, and refused to take 1it.

. Feeding habits--In Bruch's study (5) it was felt in
the beginning that the main resson for the preponderance
of starchy food was economic, since carbohydrates are the
cheapest provider of energy. In a number of cases this
ovinion found support in the fact tlmt the onset of obesity

had colncided with a charge in the economic status of the
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foamily. The resistance shown against any change in the
diet, however, was not on an economic basis. 1In cases in
which the financlal status was poor the family was advised
not only about a well balanced diet but about economlical
ways of shopping, so that the new diet could be provided
at even lower cost than the previous one with its large
amount of cskes ard sweets. In such cases 1t appeared obe
vious that the one-sided composition of the diet had developed
not from financial considerations alone but rather from the
inability or unwillingness of the patient (or his parents)
to give up previously acquired hablts and to add new exper-
iences. The pronounced likes and dislikes for certaln foods
which are observed so reguiarly in these children may be
described as representing an early, infantlle phase of taste
development,; economic congiderations were only a contrib-
uting factor.

The same lack of training and adjustment to social
requirements 1is reflected in the tendency to eat between
meals. Not one of these children ate at mealtimes only; in
a few 1lnstances there was no adherence to regular mealtimes.
These children were used to receiving or taking foéd when-
ever they wanted it. In manj cases the caloric value of
the food esaten between meals exceeded that of food taken
at mesltimes.

In conclusion, the food intake and increase in welight
are correlated. This statement of fact does not, however,

clarify the underlying cause of the condition. The discovery
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of & high food intake merely represents another sspect of
the same clinical problem; it is only ore of the mechanical
factors by which the body accumulates the large deposits

of adipose tissue. For an understanding of'the increased
desire for food or the tendency of the body to grow beyohd
normal dlmensions, a discission of the mechanism by which
the body regulates its food intske and welght 1s hecessary.

Hunger and appetite--The bodily sensations which
lead to the intake of food are hunger and appetite. Though
often confused, they are essentlally different--in physio-
logic basis, in localization and in psychlic elements. Cannon
(10) and Carlson (11) studied extensively the physiologic
basls of the sensation of hunger.

Hunger 1s felt as a dull ache or gnawing paln re-
ferred to the lower sternsl reglon ami the epigastrium. It
is caused by periodic contractions of the empty stomach,
which do not begin until after the stomach has been empty
for some time. Appetite is related to previous sensations
of taste and smell of food; it has important psychic elements
in its composition. Hunger is a primitive elemental sensa-
tion which imperiously demands rellief; appetite implies
wil shing, longing or yesrning for something especlally de-
sirable., The person influenced by an appetite 1ls temp ted;
he seeks satlsfaction and wishes to renew previous pleasures.
Hunger may be abolished by the first few moﬁthfuls of a
meal, while the appetite still calls. Thirst is similar

to hunger as a powerful, persistent stimulus, which demands
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relief. The appetite for drink closely resembles, the
apvetlte for food with all its vsychic implicstion.

Hunger contractions of the stomch occur when the
sugar content of the circulating blood falls about 25%.
Appetite is stimulated by the memory , smell or sight of
agreeable food. At present no evidence is awvailable indi-
cating that any specific bodily change underlies the sen-
satlion of appetite. The initial secretion of @stric jJulce
1s stimulated by appetite. Although the two sensations thus
may exist separately, they nevertheless have the same func-
tion of leading to the intake of food, and they usually
appear together., The cooperation of hunger and appetilte
is probably the reason for their belng so frequently cone
fused.

Cooperat ing with hunger and thirst is the sensation
of having had enough. It protects the organism against
being overstocked with food amd water. The feeling of satlety
1s 1ittle understood; it inwlves the element of contrast
between the uncomfortable tension of hunger and the sensa-
tion of fullness, togetler with the lingering meﬁories of
the taste and smell of food. The sensation of satiety
does not function adequately in obese subjects.

Growth and food intake--It is a truism to say that
the intaske of food 1s determined by the needs of the indlvid-
ual. These needs may have a physlologic or a psychologlc
origin. Under pathologic camditions, such as disbetes
mellitus or exophthalmic golter, the metabolic disturbance
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results in an increased urge for food. The rapidly growing
young organism requires more energy per unit of body welght
than the fully grown. If the rate of growth and develop=-
ment exceeds the average, the need for food rises correspon-
dingly. Abundant ingestion of food results iIn accumulation
of fat deposits only when the intake 1is 1in excess of the
metabolic and structural needs of the body.

The rate of growth of obese chlldren exceeds that
of normal children. The food intake, however, is far in
excess of the demands of the organism for growth, and the
gsurplus 1is stored as fat deposits.

Cortlcal Innervation and Morbid Hunger--Disturbances
in the cortical innervation may cause morbid hunger, or
bulimia. The older literature recorded several cases of
hungsr of this type. Mill (29) reported in 1887 the case
of a 16 year o0ld bov with a tumor of the second frontal
gyrus and wrote: ™He was ravenously hungry durine his
illness and bolted his fbod at all tims.™ More recently
Frazier (17) mentioned this symntom in a serles of cases
of tumor involving the frontal lobe.

In other cases that have been reported, morbid
hunger developed after injury to the head. Fulton and his
co-workers (18) recorded the increase of the hunger sen-
sation in monkeys in which experimental lesions of the
brain had been produced. Lesions of the prefrontal area
were associated with ravenous hunger, which sometimes in-

volved ingestion of two or three times the normal amount
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of food. Despite this circumstance the animsls lost
welght.

It is probable that the ravenous huneer of some
idiots and other persons mentally defective is due to irri-
tation or destruction of the intestinal representation in-
the cortex or of tracts originsting there.

The problem of increased desire for food in men-
t211ly normal obese children is different, however., Al-
though many children have ravenous appetites which are
uncontrollsable under the conditions of their homes, de-
creased ingestion of food is not assoclated with symptoms
comparable to the irresistable urgency of morbid hunger.
The discomfort of the dbese patlent on a reducing regimen
is rarely due to a true hunger senéation; it 1s the dis-
gatisfaction of a2 ve rson accustomed to having hls desires
and wishes fulfilled who suddenly meets denial. Within a
few days, most obese matlients adjust to the lower intske.
Apparently theAdisturtence in svnetite in the obese can
be influenced from without, and the organism can satlsfy
its metabolic needs by drawing on 1ts stores of fat.

Hypothalamliec Rezulation of Food Intake--The regula-
tioﬁ of food intake by the centml nervous system is not
limited to the cerebral cortex. Another central repre-
gsentation has been discovered in the vegetative nuclel of
the hypothalamue, the tuber cinereum and the walls of the
third ventricle. Experimental lesions in the rggion of

these vegetative centers can be associated with adiposity.
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Keller and Noble {26) noted the great greediness snd hypo=-
thalamic polyphacis of the animals in which adinosity de-
veloned after hypothalsmic or infundibular lesions. In
one doag it was observed an enhenced anvetite for both milk
and for solid food which continued until = ﬁew level for
body welzght was reached by the devosition of fat, after
which the food intske returred to norml. This observation
i1s in =zood agreement with the clinicsl course of obesity,
which in manv cases hag been fourd to be a self-limited dis-
order.

The comparative neslect with which avnpetite and
food Intake have been treated ag factors in the develon-
ment of a2divosity is in di stlnct contrast to the attention
walch thirst arnd fluid intake have recelved as symntomsg of
diabetes ingividus. Obesity and diabetes insivnidus have
many narallel features, and the may occur together as mani-
festations of leginns at the base of the brain. An out=
st2ndinz difference in the mechsnism of these two disorders
ariges from the circumstance that in diabetes insipidus fluld
185 excreted in excessively large amounts through tne klde-
neys and is therefore lost to the body; hence the urge for
more fluld isg 5 conspicuous symptom. In obesity the super-
fluous intake is retzined in the fat denosits amd can be
utilized again for the erergy metabolism if need arises.
The s ymntoms of hunger and appetite in obese persons are
therefore less pronounced, and the whole process is reversie

ble. Fat storace, however, is not an entirely passive process
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determined only by the supply.

Neural Regulation of Fat Storage--Recent experi-
mental studies on neural regulation of fat deposits in
connective tlssue carry convincing evidence that fat stor-
age and mobilization are regulated through neural in-
fluences. These e periments were conducted by resecting
the nerves of the fat bodies of mice and rabbits on one
slde, leaving the other gide intact. Within 3 to 5 weeks
an enormous amount of fat accumulated on the denervated
slde. The fat (nerveless) body continued to store fat even
during periods of starvation, until nearly all other de-
posits were exhausted.

9ince the hypothalamus inltiates nerve impulses
which are discharged through the autonomic nerves, one
may surmise from these observations that the deposition
of fat is regulated from the midbrain. Adiposity follow=
ing lesions in the region of the hypothalamus may be con-
sldered as a sequel to the altered tonus in the innerva-
tion of the adipose tissue. Further study in this direction
may eventually lead to an understanding of the various
localizations of the fat deposits.

It 18 not inconceivable that the increased desire
of some‘obese patients for food is secondary to the change
in the fat metabolism. Specifically, this mechanism may
play a role in all those c¢linlcal conditions in which adi-
posity develops suddenly in the course of a disease involva

1hg the hypothalamus reglon.
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The incidence of pathologzlicsl lesions in the hypo=-
thalamiec region associsated with sdinosity, however, is
certainly small. (e.g. neoplscsms, or post encephalitis and
chorez.) The similarity between obesity of known central
origin and gimple obesity makes it likely that anslagous
mechaniams are involved in the production of the condition,
The polynrhagia may be produced el ther by abnormally intense
stimulation of normal “apnetite centers™ or by stimuli of
normal intensity actineg on hyperirritable "appetite centers.™

Psychologic Aspects--

Emotional Immaturity and Overprotection--Lack of
gocial maturation 1s an outstanding feature in the develop=-
ment of all obese children and manifests itself in many
other ways. Many children are not capable of dressing them-
gelves or of any other self care at an advanced age. For
such children, devrived of normal outlets and satisfylng
contacts, the activity and vnleasure of esating g2in inord-
inate importsnce, and such statements of mothers as “His
heart zoes out for food,"™ or "Eating is all he thinks of
and lives for™ describe the situation. Yet thls strong
attachment to food is not something that has suddenly be-
fallen the child; it can alwaye be traced to experiences
in early life.

The maternal attitude of "overprotection™ is often
times present. One factor which may help to explain this
in some patients 18 to be found in the unusual family position

of obese children.
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Influence of Upsetting Experiences--Not all
children are obese from infancy. Frequently the increased
desire for food became manifest only after some upsetting
experience. Some patients develop an obeslty because of
a fear of some operation as appendectomy or tonsillectomy,
and the whole proceedure 1s often used as a threat by
parents. In a large number of cases the fear of sexuai
maldevelopment has similar effects. It may be a playmate
who gives the enlightening informtion to the child, in
the majority of cases a phyesiclan, a school nurse or some
other person in authority has warned the parents about the
poor prognosls for spontaneous development. Generally
several weeks or months of unhappiness and conflict have
followed +the information. The patients, already ovér-
welght, have feared that something essentisl in thelr phys-
lcal condition is wrong or is being neglected, and they
resort to eating, their usuzl way of seeking comfort. This
ensuing rapid increase in weight 1s sometimes considered
additlonal evidence that the glandulsr system is disturbed.
In other cases eat may be used as a form of sublimating

aggregasive téndencies.

Origin of Mother's Attitude toward Obesity--In Bruch's
study (5) the following are some of the factors which helped
to shape the parents attitude. Many of them were immigrants
who had experienced poverty and cruel hunger during their
own childhood. Giving food in sbundance to their cﬁildren

represented to them something more than appeasement of a
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bodily need. It also meant the safety of a peaceful
country, the fulfilment of longings of their own which had
been denied to them when they were younger. To such mothers
it 18 inconcelvable thst they should train their children

to restrict food intake. The specilal emotional signifi-
cance of food to Jewish mothers my be a factor. However,
regardless of nationality, to all of the mothers food

stood for more than its caloric value; 1t represented health
and security, and more often, love and affeciion.

Prenatal attitude of Mothers-~The need to display
their love so obviously or bid for their children's affection
by bribing them with food arose in some of thege mothers
from feelings of guilt toward a child who had been un-
wanted or from self accusation of having neglected another
child who had died. In more than half of the cases in which
inoguiry was made into the antepartum attitude of the mother
toward the c¢hild, the information was given that the preg-
nancy had not been wanted.

In 2ll cases food represented an importent tie between
mother and child. To many of these mothers the offering
of food represented the only way of expressing their devoe
tion, and the child recelved what he wanted ard what his
need for satisfaction and security endowed with high value.

The most recent psychologic studies on obese children
is that by Bronstein and his associates (52). The purpose
of their study was to determine whether the milieun of these

children was of a characteristic type which predisposed them
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to such a habit. Other nurroses were to determine ob-
Jectively the measculinity or femininity of these obese
children, to study the educstionsl level of the zroun through
the use of achievement tects 2rd to obtain some oblective
measure of the pergonall tv of the caildren. 35 children
(24 malea and 11 femnmles) were studied. The tests used were
the reviged Stanfordi-Biret intell izence scale, form L, the
new Stanford reading and arithmetic achievement tests, the
rinter Maspects of personality® sml the Terman-Miles atti-
tude-interest analysle scale, form B.

From comprehensive physical studlies of these 35
children, no ascertainable endocrinologic evidence was found
as a basls for their obesity.

The mean intelligence of this group was above the
mean of the vwopulation as a whole. There seemed to be a
tendency for the children to fs1ll into two classes, super-
ior and retarded, almost 50% were above aversge and 25% below.

Ag far as ecsn be determined from achievement tests,
these children showed i ttle or no difference from children
of gimilar capacity.

Of the 24 boys, only 2 showed a tendency toward
femininity. Thus so far as could be determined by the
Terman-Miles test, this eroupr showed no greater tendency
toward femininity than might be expected of any comparable
group. This is contrary to the view held by meny.

The "“aspects of personality™ test indicated that the

subjects were no different from other children as far as
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ascendancy--submission was concerned, but that they had a
tendency toward extroversion and instability.

There was a definite tendency for the children to
be sensitive about their obesity.

A large majority of the children were reported to
be interested in sedentary play activities, such as going
to the movies, listening to the rsdio and reading.

There was no known history of obesity in the ma jority
of the parents or siblings of these children.

Finally, Bronstein (52) emphasized that in the ab-
gsence of any physical defects the adiposlty of these child-
ren was probably contributed to by their sedentary habits,
their abnormal appetites, parental attitudes and other ene
vironmental factors.

All the facts relating to food intake presented in
this thésis cannot be consideredAas the cause of obesity;
they ére, however, contributing factors which have been
found with such regularity in the history of obese child-
ren that they deserve to be looked on as more than accie
dental occurences and may be considered as having a specif-
ic significance. That identical or similar constellations
are found in families whose children do not become obese
but show other signs of malad justment does not contradict
this conclusion. Life situations and emotional exper-
iences of this kind provoke increased desire for food only
in certaln type of persons and result in obesity only when

such a person has a special tendency to store fat in larger
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amounts than others and does not increase the energy ex-
penditure correspondingly. It is possible that experiences
in early 1life condition in a genetically predisposed per-
son to such a way of reaction. (5)

Julius Bauer (8) was of somewhat the same opinion,
His conclusions as to the cause of obesity are:

1. The freouent combinstion of overweight and over-
growth in children can not be explained by an excess in
food intake.

2. It is due to an individual constitutional factor:
the combination of abnormal genes both for obesity and
overgrowth., (gigantism)

3. The time of manifestation of these abnormal genes
may vary considerably. In exceptional czses the mani-
festation takes place in fetal life. These cases may be
called macrosomia adiposa congenlta according to Christiansen
(12)s 1In all other varieties with a later manifestation we
have to deal with essentially the same pathologlical condition
as Tar as 1ts nature, etiology and pathogenesis are cone
cerned. The difference is merely that such a macrosomia
adiposa is not congenita. Abnormalities of habits, temper-
ament or metabolism are the result of the abnormal anlage
rather than the cause of obesity. This may or may not be
asgoclated with overgrowth.

Bauer's (8) ideas and theories are interesting to
say the least, however, a little difficult to prove.scien-

tifically.
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Obesity as an endocrine problem:--Until recently

most of the literature considered hypothyroidism or hypo-
pituitarism as causes of obesgity in children. However,
the findings of intensive srowth and early msturation

are not conslistent with the characteristic findings in
hypothyroidism and hypovituitarism; nor with the results
of treating obesity with these hormones--they are consis-
tent with observstions of the growth-promoting effect of
abundant nutrition.

This fact is best shown by Wilkins and his assoc-
iates (51) in their studies on the characteristic findings
in hyvnothyroidism in childhood.

In adults, many of the familiar physical signs of
hyvothyroidism denend on a lovered rate of metabolism and
alterations in the ciraulation. In childhood, thyroid
deficlency glves rise to additlional changes due to its
influence on growth and development . These changes may be
grouped as physice1l and functional chanees. Considering
physical changes:

I. Skeletal changes--

1. Stunted growth--Hypothyroidism is one of
the most important causes of dwarfism.

2. Skeletal proportions--The ratio of the skele-
tal segments remains that of a younger child, corresponding
to the height age instead of the chronological age.

3. Naso-Orbital configuration--The characteristic

facles so frequently seen in the child with hypothyroidism
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is due largely to the peculiar naso-orbltal configuration.
The bridece of the mose 18 flat and broad, causling the eyes
to avnesr widely svaced. It seems that the hypothvroid
facles 18 caused, at lesst martlv, by the nersistence of
infantile characteristics, just 3s the oronortions between
the upper and lower skeletal segments remsin infantile.

4, Retardation of osseous development--It has
been known for many years that hyvnothyroidism always causes
delsvy in the avresrance of ossification in the certilacenous
centers. However, endochondral ossification 1s at times
definitely delayed in conditions which are not hyvothyroid
in oriein, im such cases thyrolid medicetion has no effect
in the rate of ogseous development.

5. Defective dental development--Development
of the teeth 1s always retarded, and the delay 1ls usually
provortional to that in the endochondral osgsification. In
addition, the teeth which erupt during the period of thyrbid
deficiency are defective in structure and undergo early
csries.

6. Epivhysial dyseenesi s--This is probably the
most specific of all the anatomic changes which are found
in hypothyroldism. It is due to a disorder of the carti=-
lages of the epiphyses and round bores leading to irregu-
larities in thelr subsequent osgification. If thyrold de=
ficlency exists during the period in which ossification
normally occurs, the appearance of the deposltion of calcium

is conslderably delayed. When calcification finally occurs,
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it appears as multiple, small, irresular foci scattered
over a considerable area of the cartilaze. These grow
larger and coalesce to form a single irregul ar centers
According to the stage of the process, the roentgenogram
may show multiple small centers of ossification or a single
center which may spoear el ther stippled, vporous, fluffy or
fragmented.

7. Retardztion and defect in development of
the brain--When thyrold deficiency o ccurs in the early years
of 1life 1t csuses delay in the development of the braln.

If the condition remains untreated permanent dsmage may
result. If hypothyroidism does not occur until the later
years of childhood, there may be no defect in the develop-
ment of the braln, and the I.Q. may be entirely norml, al-
though the patient may be mentally slugglsh and slow in
response.

If hypothyroidism exists, one should find not only
anstomic changes, but also definite physliologlc evidences
of diminished thyroid function.

II. Functional changegs--

1. Mental sluggishness and physical inactivity
are shown to more or less degree, by all patients with hypo-
thyroidism. The torpor and slow mental reactions are dise
tinct from retarded or defective development of the brain,
and show definite response to therapy.

2. Diminution in the cardiac output and circu-
latory rate are cons tantly present. Evidences of a de-

creased circulation are a characteristic pale, grayish
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color of the cheeks and lips and a circulatory mottling of
the skin,

3. Laborstory findings--(a) Basal metabolic rate--
The measurement of the BNYR in young children or mentally
subnormal children 1s unreliable, because of the difficulty
in obtaining cooperation and establ ish basal conditions.
However, when tne Talbot heieht standards are used, chil-
dren with hypothyroidism show definitely low metabolic rates,
while obese children who do not have hypothyroidism have
normal or even elevated rates. The BMR should not be used
exclusaively as a basis of diaegnosis of hypothyroidism.

(b) Serum cholesterol and creatine excretion--
The serum cholesterol in the majority of children with hypo-
thyroidism is between 250 and 600 mg./100 cce Normal children
have 100 to 300 mg./100 ce. A cholesterol value below 300
or 325 mg./100 cc., does not exclude thyroid deficlency, but
a concentration above this is suggestive of this diagnosis,
if other causes of hypercholesteremis, such as dlabetes,
nephrosis or hevatic disease, are not oresent. There is
a tendency for the creatine excretion to be low in the child
with hypothyroidism. There are, however, great differences
in the excretion of creatin in normal children, varying
from 0.5 to 8 mg. per kilogram of body weight daily. It
is therefore 1mpo;sib1e to different iate the untrested
child with hypothyroidism from the normal child on the basis
of the excretion of crestine.,

(c) The serum phosphatdse of children with
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untreated hypothyroidism tends to be abnormally low, and
it is restored to normal by thyroid therapy. (43) The
normal values for serum phosphatase for children 2-10 years
0ld is approximately 4.5 to 12 units. In hypothyroidism
it is less than 4,5 units.

By comparison of these findings and those of obese
children, discussed previously, it will be readily seen
there is no resemblance.

The other type of glandular disturbance in obesity
which is so freauently misdiagnosed 1s that of pltultary

dystrophia adiposogenitalis of Frohlick's type. If correctly

applied the diagnosis involves failure to mature eexually.
Frohlick's syndrome is fairly common. It is characterized
by adiposogenital dystrophy with excessive fatty deposits
aroﬁnd the abdomen, hips, thighs, breasts, upper parts of
the arms ard back of the neck. In the male it produces a
characteristic feminine appearance. The penis and testes
show hyopdevelopment, and the pubic hair is feminine in dls-
tribution. As a rule the fingers are long and tapering.
The patients are usually of normal intelligence, although
they may undergo psychic changes secondary to thelr appear-
ance and sexual development. '

Etiology:--(20) In Frohlick's original case the
condition was déscribed ag being the result of a pitultary
tumor. Now it is conceded that the syndrome can occur
with tumor, hemorrhage, infection or cyst within the sells

turclica, or can result from fracture of the skull,
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hydrocephalus, cyst or tumor located outside the sella
turcica but able to produce pressure on the region sur-
rounding or adjacent (the hypothalamus) to the pituitary
gland. It has also been proved that the syndrome can
appear in the absence of any demonstrable pathologic pro-
cess within or about the sella turcica or in the hypothal-
amus. The present status of medical knowledge indicates
beyond reasonsble doubt that the seat of the lesion causing
the obesity 1s in the hypothalsmus and that the seat of the
lesion causing the hyvogenitallsm is in the hypophysis.

May it be concluded however, that the ordinary obese
child does not exhiblt any of the dramatic symptoms of these
exceptlonal tumor cases, except for the exlistence of adie
posity. (3)

Frohlick's syndrome does exist, but it is not as
common as it is so frequently diz gnosed to be. This is

particularly true of fat boys who present two particular

characteristlcs, one of which 1s real and the other fre-

quently only apparent. The first of these dharacteristics
1s the eunuchoid or female distribution of fatty tissue
over the body surface. The second characteristic of fat
boys, which is usually only appsrent, is the sranll size

of thelr genital orgsns. This, even more than thelr obesity
is the reason whlich brings them to the physician., The
physician, in his turn, frequently makes the stetement of
partial or incomplete descent of the testicles, and, on the

basis of the association of the eunuchoid type of obesity
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with apovarent eenital hypoplasia, he makes a dlaaenosis of
primary hypogonadism (eunuchoidism) or pituitary dystrophia
adinoeongenitalis of Frohlich's tyne. Then, on the basis
of the disgnosis, he advises glandular therapy, or some-
times more radlcal treeoctmnt, such as roentgen ray therapy
or even surgical procedures.

~ Bauer (9) believes that in most of these cases the
diasgnosis is incorrect, and the treatment ill advised for
three reasons: (a) The type of fat deposition which has
been described 1s normal in the prepuberal years for indi-
viduals of both sexes, (b) the hypoplasia of the genital
organs is usually apparent and not reat, and (c) the diag-
nosis of undescended testicles is mde without adequate
examination.

Rony (35) studied 50 cases of obesity in childhood
and adolescence for the possible role of endocrine distur-
bance in the etlology of obesity. The study included his-
tory, clinical examination, measurements pertaining to
growth, sexual and mental development, basal metabolism,
sugar tolerance, and xray plctures of the sella turcica.

Disturbances of the pituitary and sex glarmds, mod-
erately low basal metabolism without hypothyroidlsm, abe
normal sugar tolerance, and mental deflciencles are free
ouent findings in juvenile obesity. Only six of the fifty
cases studled showed no abnormal findings in at least one
of these fields. However, the anomalies found represent

deviations from the normal in both directions inasmuch as
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in some cases hypofunction amd 1in others hyperfunction of
the same gland was found. This along with other observa-
tions strongly suggests that there is a relationship between
endocrine anomslies and obesity, tut it 1s not of etiologi-
cal nature. (35)

Rony (35) states that the etiology of obesity, juve-
nile or adult, “exogenous™ or erdogenoué ls apparently uni-
form; it is a disturbance of the mechanism that regulates
the body fat content, and 1is probsbly hypothalamic in origin.

Thus one 1s forced to agree with Wilder, as quoted
bj Nixon (31), ™When, all is said on the score of the endo-
¢crine glands, 1t leaves one with the impression that their
role in the production of obesity has been astonishingly
overestimated.”™ Wilder was of the opinion that “the theory
of abnormal central irritability is more probable than any
of the explanations of obesity based on postulations of
endoerine disturbance or abnormal economy of energy."

Obesity associated with men tal deficilency, (Laurencew

Moon-Biedl syndrome.)

This is not a common syndrome. Reilly and Lisser (33)
were able to collect 77 cases from the literature and since
their article was published about 12 cases have been added.
The classic syndrome consists of adiposogenital dystrophy,
mental retardation, retinsl degereration (frequently pig-
mentary), polydactylism and familial occurrence. Skeletal
defects of various types are freguently noted, as are various

other anomallies, such as atresia anl.
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Etiology--At the present time the etiology of the
syndrome rests on the theory that it is the result of a
genetic mutation in which at least three genetic factors
are involved. Hecker and Warren (20) believe that the men-
tal defect is the factor of primary importance and that
the anatomlc manifestations are merely secondary phenomena.
They conclude that the Laurence-Moon-Biedl syndrome is the
result of primary amentia, which iq turn results from de-

fective germ plasm.

TREATMENT OF OBESITY IN CHILDHOOD:

With increasing age obese children suffer more and
more from their conspicuous and ungainly appearance, and
they are under a severe social and psychologic handicap.
A reduction of the excessive weight 1s indicated.

Treatment by die tary restriction:--Regardless of

the various authnors views as to the cause of obesity, they
all include a restriction of the caloric intake in their
recommended the rapy.

There 18 general agreement that the success of a
reducing regimen depends largely on the cooperation of the
patient. Unwillingness to break a habit and expectation
that some drug will make the accumulation of fat dissppeor
are the most frequently mentlioned reasons why some patients
cooperate and others do not.

Circumstances are different in private practice .and
under conditions of s 4l spensary. The patlient who consults

a private physician with the intention of losling weight will,
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as a rule, cooverate better than a patient who attends a
clinic for some disability, is sent from one department to
another and finally receives instruction for a low caloric
diet because overweight is considered to be the cause of
his complaint.

Obesity is a condition that per se rarely induces
a patient to apply for treatment. 1In young children strik-
ing degrees of obesity escape the attention of the parents,
as long as the child eats large quantities of food, the
parents are not worried about the progressive increase in
weight.

The evaluation of the results of treating children
with obesgity meets with a number of dif ficulties. 8ince
the children are growing in stature and undergo raplid change
in their biologic msturation; a. report of the loss in
welght or its percentage in relatlion to height 1is not en-
tirely representative. The previous ocourse of the weight
development has - to be considered alsoc. For a young child
who has been gaining excessiﬁely during the nrecedling ye=srs,
cons tancy of weleght or normal rate of gain during the
following years presents a satlsfactory result. In older
children whose weight is above that of fully grown normsl
adults, actual loss in weight is desirable. The same holds
true for extremely obese chiidren to whom the excessive
welght is a handicsp in physﬁcal sctivities and social
relations., That a rigld adherence to a low caloric diet
produces a loss in weight 1s s well establi shed fact. The
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afficacy of any treatment of obesity can be appraised only
the nermanence of the result. The re=l vroblem of treatment
lies in the unwillineness or inability of the children to
adhere to the vrescribed diet. It is the task of the phy-
gician to gain the cooperation of the patlents and their
parents. Since food intake is not an accidental isolated
factor but nlays an essential role not only for the physi-
cal needs but even more for the emotional demands of the
vatient, chanege in the dlietary regimen should be accompanled
or preceded by adjustment of other difficulties.

The reduction of the diet should not be so drastic
28 to impose on the child demaml s which are not within his
power to follow.

The cooveration of the family should be gained or
the vnosgibility for it assessed before any dietary advice
is given,

Since most of the obese children have been overpro-
tected and have not learned to ta2ke responsibilities, the
dietary instructions should be given as an inducement for
the patient to nrove that he can do something himself with-
out supervision.

In many cases of serious maladjustment, cooperation
regarding diet cannot be exvected before the urderlying
disturbance hasa been relieved. In no case should one restrict
the diet without offering to help the child find some other
outlet and satisfaction.

Diet:==In general the diet is the all important
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factor in the treatment of obesity in children. It should
be sufficiently low in calories to insure s negative energy
balance, Enough protein should be prescribed to ascure a
nitrogen balance, to protect tﬁa body proteinsg, and to allow
for normal growth and development. The diet should include
an ample supvly of the vitamins as well ag mineral salts,
egpeclally csleium and iron. Foods which allay hunger and
glve the greatest satisfaction are most desirable. It has
been pointed out for instance, that mesat sticks to the
ribs the longest of the protein foods, and that hard boiled
eggs have a higher satiety value than soft boiled eggs and
potatoes are preferable to bread for the same reason.

Some doctors gl ve only general rules for the regu-
lation of the diet, which are usually sufficient, at least
in beginning trestment. Lindsay (28) found the following
to be satisfactory:

Do not est:~-fried food, sausages, pork, salt fish,
cake, candy, Jam, syrup, ice crean, pastry.A

Eat small guantitie s of bread, potato and butter.

Eat largely of:--green vegetables, salads and fresh
fruits, lean meat, cheese and fish. Take 30 ounces_ of
milk daily, but no cream. Buttermilk or skimmed milk is
sometimes preferable. Take only one amall glass (6 ounces)
of water before or during the meal. No table salt should
be added at meals. Additional fat soluble vitamins should
be glven.

Concerning the question of water intske there seems
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t0 be a controversy. Nixon (31) auotes Friese and Jahr as
having proved comeclmsively that fst children show no greater
tendency to retain water than do normal children and that
the restriction of the fluid intake is of no importance in
the treatment of obesit y.

Kerley (25) gave his private patlents a definite diet
to follow. Following is his method of treatment:

Vitamin A,B,and D in generous amounts supplemented
the feeding plan to compensate for the reduced vitamin A
and D in the diet.

CHO P F

Fruits--All cooked and raw fruits 14,4 0.7
except banana, % cup or 4 oz.

Fruit Juices--tomato, orange, or 18.
grapefruit, 1 cup or 8 oz.
Eggs--Bolled, poached or scrambled : TT 6.9
without fat, 1.
Cheese--Any variety, 2 oz. 1. 13.3 18.1
Meats--Poultry, lamb, beef, liver,
or fish, 3-4 oz. 27. 5¢4
Vegetables--Svinach, lettuce, celery 8. 2.

tomatoes, string beans,
cabbage, brussel sprouts,
chard, csuliflower, broccoll,
onion, asparagus, % cup at
each of 2 mesals.
Salads--Any of above vegetables or 8. 2.
fruits, served with lemon
and mineral oil dressing,
4 cup at each of 2 meals.
Deserts--Fruit, gelatin, sherbets, 30. 3.6 0.4
skim milk puddings, 4§ Qp
at one meal.

Breads-~Preferably whole wheat or 21 4.5 1.8
rye, % slice at each mesal;
Ry-krisp.

Beverages--Skim milk, not over 1 25 17.4 1.

pint daily; cocoa made with
skim milk; saccharine to be
used as sugar, 4+ gr. tab-
let egusalling 1 tsp. sugar.
Total calories 1115.8 125.4 7T78.2 33.6
Approximately 1000 to 1200 caloric 125 75 35
dlet.



«52-
Sample menu:
Breakfast--1 cup orange Julce
1l egg
1 glass skim milk
4+ slice whole whesat bread
Dinner or lunch--3-4 o0z, lean meat or fish
i cup cooked spinach
¢ cup oranges and grapefruit
Salad on leaf of lettuce
Mineral oil mayonnailse
%4 slice bread
1 glass skim milk
Lemon sherbet
Lunch or dinner--cottage cheese on lettuce 2 oz.
Asparagus salad 4 cup
cup string beans
slice bread
1 glass skim milk
2 cup frosted raspberries.
 Kerley (25) states that "In the application of the
diet plan, reasonsble latitude is permitted particularly
in the older patients, This will be found necessary in
order to secure continued cooperation over considerable
periods constituting a re-educatlion of the eating habits.
At all agzes one or two apples a &y may be eaten at any
time. Occasionaliy additional portions of meat, fish, or
egzs may be glven for tie sake of variety. A portion of
cooked cereal may be added to the bre skfast of the older
chnildren if desired.™ 1In his study of 103 cases of nutri-
tional obesity weight increase was not only retarded, tut
weight loss was made by each child.

Energy expenditure $=-

As an adjuvant of dieto-therapy, exercise wn doubtedly
is of great importance. Increased activity should be en-

couraged, beglnning with gentle exercises anml increasing
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in proportion to the child's tolerance. Swimming and bi-
cycling are perhaps two of the most sultable forms of ex-
ercise for these children whose weight definltely hampers
their movement. Some of these patlents may be indolent
and lazy, and may regulire a certain amount of urging to keep
at their exercises. They may be 4l scouraged by their lack
of skill and success in games, and by the derision of their
playmates.

Sharr (41) states that during the onset of nuberty,
games of endurance should be avolded, as well as sports
which stress the competitive element, for they may expose
the ungainly youngster to ridicule and hence to a reluc-
tance to participate in athletics. Mass drills are good,
and organlized games have advantages, apart from the exercise,
in terms of sacial behavior. Best of all, he believes,
where the expense can be afforded, are individual exercises
under expert supervision.

Medlcinal treatment ;e

Thyrold and pituitary oreparations--The concept that
obesity 1s the result of an endocrine di sturbance has re-
sulted in the idea that gl andular medication 1s necessary
for its trestment. The administration of endocrine pro-
ducts constitutes, for the majority of practlcing physiclans,
the treatment of choice and often the only therapy in obes-
ity of childhood.

Endocrine trestment of obesity refers in most cases
to products of the thyroid and pitultary gl ands, although

preparations of practically all endocrine glands have been
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described as hélpful, wl thout thelr becoming so popular.
Oral administrastion of thyrold <l snd deserves the merit
of priority. It was introduced into therapy in 1894 by
York-Davies in London and Lelchtenstern and Wendelet=d4t
in Cologne (7). These e~rly renorts emphssize the need
for simultaneous dietary restriction and reserve thyroid
medlicatlon for exceptional cases. The renorted successes
stimulated enthusiastic expectstions for an effortless
treatment of obesity. Only slx years later, van Noorden
as guoted by Burch (7), expressed his disappointment over
the fallure of thyroid therapy, saying that "today (in
1900) one would turn one's back on it." Desvite this
critical attitude of von Noorden's, thyrold has remained
the most widely used medication for obesity.

Usage of thyrold is being defended on two grounds,
as speciflic replacement therspy or as a calorigenic drug.
The concept that ocbesity 1s the result of thyroid under-
activity is no longer tenable in view of the convincing
evidence that no metabolic disturbance exists which would
Justify this diasgnosis. The opinlon prevalls, horever,
that obesity in childhood 1is per se an indication of
endocrine disturbance. As late as 1937, Gordon (19) stated
that the underlyling cause of obesity in childhood was malnly
endocrine.

Again, there 1s a great dif ference of opinion as
to the effacacy of the endocrines. Nixon (31) says "The

medicinal treatment seems of 1ittle importance even
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though the use of various endocrine preparations has been
all too common. Every obese child can be made to lose
welght on diet and exercise alone, provided there is the
proper cooperation between the child, hldg parents and the
doctor. Occasionally, the addition of deslccated thyroid
by mouth 1s advantageous as an adjunct to diet and exercise
in the child who, on the usual regime, has estsbli shed a
level and is unable to further reduce his welght without
the catabolic effect of the thyroid. The drug, however,
should not be used indiscriminately in every case of obesity."

Bram (1) ststes that second to diet in importance
is medicatlion, and the most valuable ingredient in the
materia medica is deslcated thyroid. The brand of thyroid
is important--American firms 1is four times the strength
of Buropean firms. It 18 best to adhere to a given brand
of thyroid throughout the course of the vatient's treatment.
Generally speaking it 1s safest to begin with minimsel doses
of 1/40 to 1/20 grsin, graduslly increasing durine a
veriod of a few weeks to one or two greins administered
two or three times a day. He believes that therapeutic
hyperthyroidism may be employed with advantage to expedite
recovery in those vpatiente that are refractory to the small
mode of attention; but this treatmnt can be administered
only with the patient under a proper check-up regime.
In cases presenting clear-cut evidences of anterior pituitary
deficiency, thyroid medlcation may be supplemented by in-

Jections of anterior pituitary substance.
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Lindsay (28) expresses himself by saying "Perhaps
the most widely used remedy for reducing weight 1s thy-
roid extract, irrespective of whether there are signs of
hypothyroidism or not. Thyroid does increase the rate of
cell oxidation and so burns up fat. It also tends to with
draw water from the system. Usually it has very little
effect in ralsing the BMR in cases which are not frankly
myxoedematous. Nevertheless, mall doses under controlled
conditions can be given, certsinly without harm and often
with benefit, especlally at puberty. Pltultary prepara-
tions have thelr advocates, but the accredited results are
not alwaye convincing. Given by mouth, they have 1little
effect, while the trouble and expense of giving them hypo-
dermically 1s only Jjustified under very exceptional cir-
cumstances."

Bauer (9) remarks that as to treatment, it must be
emphasized agaln that the use of pituitary or testicular
preparations is unwarranted unless there is a marked de-
lay in the onset of puberty . In the majority of cases
normal puberal evolutlion of the genlital organs, as well
as of the whole organism, will occur at the proper time, or
slightly later, without the use of any therazpy. Such
glandular preparatlions are also without definite value in
the reduction of the body weight, The use of thyroild pre-
vrarations 1s rarely indi cated.

Bruch (7) presented two interesting cases in a recent
article, to show that obesity may develop in children re-
ceiving the very glamular products wich are commonly
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considered to be of specific value in the treatment of
obesity. The cases are summarized: |

Case ¥ 1l:--6 year old boy in whom obesgity had de-
veloped during long contlinued treatment with gmadotropic
substance for an undescended testicle. The patient had
shown mild manifestations of allergy during infancy. He
reacted to the injections with severe general symotoms such
as irritability, sleepiness, and nausea. The treatment
and his reactions to it, stimulated overprotective measures
ard overfeeding by the mother and provoked anxlety symptoms
in the patient. The immedlate mechanlism of the obesity
in this vatient can be explained on the basis of overfeeding
and inactivity. The concurrence of glandular treatment
and development of obesity is not only a chronologic coine
¢idence, but also a revelation of(a casual interfelation-
ship,

Case # 2:--The case of a 10} year old girl in whom
obeslty developed after the age of 6 years. A marked in-
crease in weight occured after an enlargement of the thy=
roid had been noted and the possibility of endocrine dis-
order had been suspected. Although continued clinical
observation excluded sympntoms of hypothyroidism, the family
was unable to accept later resssurance on this point. The
concent of a ™lazy glamd™ had become deeply ingrained in
the minds of the natient and her vsrents. The obesity had
resulted from marked overfeeding and restriction of phys-

ical activities., These precautions and overprotective
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measures had been nrovoked by the constant and exaggerated
fear that asthmatie attacks, which had cleared lone azo,
might recur,

The reader is privilered to draw his own conclusions
with regard to the endocrire therapy of obesity.

Benzedrine sulfate (amphetamine) in the treatment
of obese children and adolescentsi-~More recently the sesrch
hasa been directed toward a drugz vhich would depress the in-
ordinzte appetite of the obese and would thus insure a
lowering of the csloric intake. Durine the past few years
a number of authors have renorted on the favorable effect
of benzedrine sulfate, which is supnosed to act by de€reas-
ing the avpetlte and increasing physlcal activity. Kunstadter
(27) revorts a study in which benzedrire sulfste was sd-
miniastered to thirty obese children between 2% and 16 years
of saee. These children were selected after they failed to
lose weleht on a prescribed reducing det. Many patients ,
in addition to a reducing diet, had received thyroid ex-
tract. The average weekly welght loss of twenty-six vpatients
who received continuous treatment for over two weeks was
0.831 nounds per week. The grestest welght loss occurred
durine the firet two weeks of treatment., There was little
or no variation in the basal metsmlic rste while under
benzedrine treatment. The effect of benzedrine uvnon pulse
rate and blood vnressure was variable. A slirht f2all in
ayatolic blonod mressure occurred in nine opstients, a slizht

elevation in four, and no significsnt change in four of the
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twentv-five patients on whom determinations were tsken
regularlv, Two natienta developed 2 marked bradycardla.
Forty percent of the patlents exrerienced unoleasant re-
actions at the onset of the treatment. However withdrawal
of the drug was necessary in ohly four instances because of
gevere reactions. The ontimal effective dose of benzedrine
for obese children apparently is between 10 and 30 mg. dally.
Welght loss was primarily due to loss of appetite with sube
sequent decresse of food intake. Improvement in the state
of mind, with increase of will power, was probably a coptri-
butory factor. Withdrawal of the drug or decrease in the
dose usually resulted in a return of avpetite and an ine
crease in weight. Tolerance to the drug developed fre-
quently, requiring gradual increase in the dose. Kunstadter
concludes that although benzedrire sul fate 1s frequently
an effective ad junct in the management of obesity in child-
ren, 1t 1s not a panacea. Soclal and psychologlic ad just-
ments, including improvement of the food habits, should be
attempted during the coirse of treatment so that, follows
ing withdrawal of the drug, excessive food intake with re=
gain of welght loss will not occur.

In view of previous reports of the use of benzedrine
Bruch and Waters (6) comlucted a study to determine the
effect of a uniform dosage of 10 mg. of benzedrine sulfate
on the weight of twenty obese chlld ren and adolescents.
In order to evaluate the influence of suggestion and of
regular clinic attendance, tablets resemhbling benzedrine

sulfate but containing no drug were given in alternate
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periods of four weeks. The loss of welght durling the
periods of placebo was slidhtly lower than during benze-
drine administration. The difference was not of satistical
8ilgznificance. The best loss in welght occurred during the
first few weeks of treatment. This cannot be explained as
drug action, but is an unspecific effect depending on the
patient's enthusiasm for a new therapy. The besﬁ loss of
weight was observed in a comtrol group of children who
showed good cooperation and regular clinic attendance with-
out receiving medication. In evaluating the effect of any
medlcine on the appretlte amd weight of obese patients, the
influence of other factors, such as suggestion and better
cooperation, has to be differentisnted from the true pharm-
acologic effect, Although this study did not show a sig-
nificant influence of 10 mg. benzedrine sulfate upon the
welight loss, the findings encourage further observations

of the effect of lsrger dosage.
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