




TABLE

Illness Experience of Fat-Pad

XI

and Control Children

TAI3I.E

Gross Psychological

XII

Evaluation

Fat-pad Control
Boys Girls Boys Girls

(N=13)(N=26) (N=24)(N=26)

Fat-pad group Control group
Girls Boys Girls Boys

(N = 26)(N = 13) (N = 26)(N = 24)

% %

50.0
42.4

3.8
3.8

53.9
34.6

3.8
I.’

30.8
30.8
23.1
15.3

61.5
23.1

7.7
7.7

65.4

23. 1

11.5

61.6
26.9

11.5

83.3
4.2
4.2
8.3

83.3

4.2

12.5

10 21 20 18 Play activities:

8 15 16 17 Active

4 10 5 8 Moderately active

6 2 11 7 Inactive

1 3 0 0 Nodata
3 2 5 3 Personality:

Friendly
3 12 10 1 1 Less friendly

4 4 3 3 Unfriendly
2 4 5 4 Nodata

Noxious habits:
Presence

5 9 11 6 Absence
No data

0 .0 0 1
0 1 1 0 (e) the weight gain of the mother during
3 0 2 1 pregnancy and the birth weight of the infant.

As a group, the 39 fat-pad children tended

3 7 2 6 to be above the mean in stature and weight.
. It is interesting to note that while 16 (41 per

1 1 0 0 cent) of the group were below the age norm
2 4 3 2 in stature, only 2 (5 per cent) were below the

1 1 1 0 age norm in weight. This indicates that while
0 1 1 1 a good proportion of the fat-pad group is
0 0 3 2 shorter than normal and heavier than normal,
0 0 1 0 the majority is taller and heavier than normal.

2 0 A definite majority (72 per cent) of the0 0 fat-pad group was advanced in the eruption

0 0 4 0 of its permanent dentition. Although little is
known of the relationship between tooth

10 10 13 12 emergence and the tendency toward fat pads,
1 1 1 1 the evidence found here seems to indicate a
0 1 1 0 positive correlation. Talmers22 showed that a

0 0 1 1 positive correlation existed between advanced
0 0 0 1 stature and advanced tooth eruption and her

findings are also confirmed by the present

study. Bronstein23 found that tooth eruption

was accelerated among the 46 obese children

he studied who had no symptoms of Fr#{246}hlich’s

syndrome or any glandular dysfunction.

Since two-thirds of the fat-pad group had

bone age quotients above 100, it can be seen

that a definite majority of the sample was

advanced in skeletal maturation. The findings

here are in accord with those reported by most

authors who have investigated this aspect of

the problem (Bruch,’#{176}’15.24’ and Reynolds19).
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Communicable diseases
Rubeola
Varicella
Pertussis

Parotiditis

Rubella

Scarlatina

Colds
1 to 2 per year

3 to 4 per year
5 to 8 per year

Upper respiratory infe.-
tions other than
colds

Allergies
Hives

Hay fever
Asthma

Gastro-intestinal and
abdominal disturb-
ances

Accidents

Eye injury

Bone fractures

Dislocations and
sprains

Broken teeth
Cuts, with stitches
Shock
Concussion with mo-

tor disturbance
Surgery

Circumcision

Tonsillectomy and/or
adenoidectomy

Myringotomy
Appendectomy

Excision of benign
skin lesion

Double mastoidectomy

children without fat pads with respect to:

(a) the rate at which they approached

puberty;

(b) the incidence of disorganization in the

home, causing overt emotional disturbances

in the child;

(c) the influence of maternal heredity on

body build;

(d) the influence of ethnic origin on tend-

ency toward obesity;

53.9 38.4 46.1 50.0
19.2 7.7 30.8 37.5
26.9 53.9 23.1 12.5
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The question of the relationship between

obesity and overnutrition should be raised

here, for the accelerated development of the

fat-pad children in stature, weight, tooth

emergence, and skeletal ossification could be

explained at least partially in this manner.

Very few studies have been made on the effects

of persistent overnutrition, and a search of

the literature has failed to uncover any such

studies in humans. Most of the work has dealt

with the results of undernutrition, of which

the deprivations imposed by war are a prime

example. Long-continued childhood malnu-

trition has resulted in marked delay in statural

and puberal development, as well as in weight

deficiency for chronological age. It does not

seem unreasonable that prolonged overnutri-

tion would have reverse effects.

The one contradiction of the application to

the fat-pad children of the hypothesis proposed

above is that the fat-pad and control children

do not differ significantly from one another in
terms of sexual maturation. On the basis of

the overnutrition hypothesis, it could be an-

ticipated that puberty would take a more rapid

course in the fat-pad group, but such is not the

case, since the two groups approached puberty

at the same rate.

The present study offers no evidence to

substantiate theories that attempt to explain

obesity on the basis of hypothyroidism and/or

hypopituitarism. It has been firmly estab-

lished that hypofunctioning of either of these

glands results in delayed puberal development

and growth retardation. The fat-pad children

studied needed no endocrine therapy to pro-

mote growth because they showed general ac-

celeration rather than retardation of the

processes of growth and maturation.

It is believed that the explanation of the
significant differences in diastolic blood pres-

sure of the fat-pad girls and boys, and the

fat-pad boys and #{232}ontrol boys is two-fold in

nature: (a) the onset of adolescence causes

an increase in blood pressure in both males and
females; (b) excessive deposits of subcutane-

ous fat interfere with the mechanics of obtain-

ing an accurate blood pressure reading. Both

of these factors are felt to be operative in the

investigation. The personal equation can be

ruled out as a factor in the reporting of blood

pressure data, since all of the measurements
were made by the author.

Stuart25 has reviewed the changes in blood

l)ressul�e which occur in males and females
during the adolescent period. In this study,

the fat-pad boys presented more extremes in

obesity than did the fat-pad girls. There were

5 (38.5 per cent) of the fat-pad boys with
standard scores for weight above 3.00, whereas

only 4 (15.4 per cent) of the fat-pad girls had

such high scores.

The findings partially refute the belief that

most obesity is due to endocrine dysfunction

of the hypothyroidism type. Some well-known

characteristics of hypothyroidism are delay

in dentition and in mental and locomotor de-

velopment, but the fat-pad children were not

different from the control children as a whole

in ages of teething, walking, and talking. In

the age of teething, the fat-pad boys were be-

hind the control boys. The data on these as-

pects show that “normal” development was

the rule, not the exception, among the children

in both groups. This can be further verified

by comparison of the author’s figures with

those of Gesell,2#{176} and Watson and Lowrey.27

The slight differences between the develop-

mental ages given by these authors and those

found in the present study are probably due

to inaccurate observation, misinterpretation,

and poor memory on the part of the mother.

An unexpected finding is that the fat-pad

boys, although retarded in age of teething, are

significantly advanced in skeletal maturation.

It is generally believed that bone ossification
and eruption of dentition go hand-in-hand, as

is evidenced by comparing the fat-pad and

control girls ; if the hypothyroidism theory is

correct, the fat-pad girls should be retarded

in age of teething, which they are not. An

explanation of the discrepancy within the

group of fat-pad boys is lacking at the present

time.

The dietary study was limited to two food

constituents-proteins and calories, for the

following reasons: (a) calories are indicative

of the energy intake per day; (b) proteins are

the most important single nutrient in the diet,

they have the highest specific dynamic action

 by guest on June 6, 2011
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org/


THE JOURNAL OF CLINICAL NUTRITION

,i

464 [Vol. 1, No. 6

of all the food items, they are needed for

building and maintaining body tissues. Know-

ing the caloric yield of the daily protein con-

sumption, it is relatively easy to calculate the

proportion of the diet composed of fats and

carbohydrates-the energy-yielding and adi-

pose tissue-building nutrients. Fats and car-
bohydrates furnished from 80 to 93 per cent

of the total calories per day for the children

in the fat-pad group, while 75 to 93 per cent

of the total daily calories of the control group
were furnished by fats and carbohydrates.

Generally speaking, the protein intake per
day was more than adequate in both groups of
children. Three-quarters of the children in

each group exceeded National Research Coun-

cil recommendations in this respect. The
average caloric intake of the fat-pad children
was quite close to the recommendations, yet

the range of variation was wide, and the vast
majority (almost three-fourths of the sample)
had a caloric intake below these recommenda-
tions. Only 48 per cent of the control group

had a caloric intake below National Research

Council recommendations. It cannot be said,
on the basis of the analysis of dietary intake,
that these children have fat pads solely be-
cause they overeat. Rather, these findings are

in direct opposition to those who feel that
obesity is the result of overeating. The For-

syth fat-pad group as a whole did not overeat.
The majority of the children in the two

groups are long-term participants in the

Forsyth Child Growth Program, and on nu-
merous occasions have recorded their weekly
food intake for clinical appraisal. It was seen
from the dietary records that these patients
and their families had not changed their die-

tary patterns for only one week or for the pur-
pose of misleading the clinic personnel. Had
this been done, consistency would not have
been evident in the records of each child from
year to year. The reliability of the dietary
information is enhanced by these facts.

The familial status of the fat-pad children
in relation to their siblings and the average

size of the families of the two groups revealed

some figures which were contradictory to those

reported b�. Bruch17 and Bronstein.21 The

children with fat pads came from smaller

families than did children who had no fat pads.

Of the fat-pad children, 46 per #{233}entwere in
the position of “baby” of the family for a

period of at least 7 years, (i.e., Classes -IV,
only child ; V, youngest ; VI, separated by

great age difference) . In the control group,

36 per cent of the children were considered
“baby” of the family for at least the first 7

years of life. Bruch’T reported that 70 per cent

of the obese children she studied were the

“only,” or the youngest children in their

families, and that the average family size was

less than two siblings in each family.

Despite the fact that obesity is one of the

most common anomalies found in the general

population today, it lacks a precise medical
definition. Many studies have been made of

obesity in children and in adults, but we still

have no clear understanding of the causes or

effects of obesity or overweight in any age

group. In the present investigation, the medi-

cal evaluation of the fat-pad group was
hampered by our inadequate knowledge of
what to look for. About all we know is that the

physiological requirements of growth and de-
velopment are far different from those for

mere increase in weight of an adult.
It is the exception rather than the rule to

see a child in a clinic who remains in the same
percentile for height and weight over a period
of several years. If longitudinal studies of
sufficient magnitude, rather than cross-sec-
tional studies, were the basis for height-weight

charts, it could be more accurately determined,

perhaps, whether or not a child is “normal”
for his age. Reynolds’9 and Simmons28 have
reported generally high weight-for-age cor-

relations among the children included in their

longitudinal studies.
For the reasons discussed above, no ex..

planation of the medical findings or evaluation

of the percentile ratings ofweight is presented�
in this report. The data are included with the
hope that they may be used for comparative
purposes in future investigations, when the
phenomena of obesity and growth and develop-

ment of children are better understood.

In tabulating the illness experience of the

89 children, a rating to indicate the severity of

each illness could not be given, as the data
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were not sufficiently accurate. In most in-

stances, the mother related the illness to a

member of the clinical staff, l)ut the child was

not seen at the time of tile illness. Clinical

examinations were made primarily for routine

observational purposes and thus the case

lacked laboratory reports and hospital treat-
ment.

The beliefs that fat or obese children are

infection- and accident-prone and the products

of over-solicitous and protective parents are

frequently cited. The extent to which this

might be true can be partially determined by

an appraisal of Table XI, where the 39 fat-pad
children are contrasted with the 50 control

children. It is apparent that the two groups

of children were not distinctly different in their
illness experience. There was no pattern of

illness which seemed to be common to either

group.
The psychological evaluations of the two

groups is admittedly very superficial. How-

ever, the percentages are of interest for com-

parson with those reported by Bruch.�#{176}
Obese children are frequently characterized

as physically inactive because they are clumsy,

slow, and unable to defend themselves ; socially

immature because they are timid ; retiring,

over-sensitive, and frustrated because they

cannot adequately deal with their environ-
ment. This did not seem to be true of the
female fat-pad children studied, since they

appeared to be as active and as friendly as
the control group of children, and they cx-

hibited no greater incidence of noxious habits
than the latter. The fat-pad boys seemed to

be somewhat less active, less friendly, and
have fewer noxious habits than the control
children. As was stated earlier, the more cx-

treme cases of obesity were found in the boys,

so it may be true that this group contained
more children for whom oral satisfaction

served as a means of compensating for emo-
tional difficulties. By eating excessively, these
boys may have exaggerated their size and at

the same time found an emotional outlet,

thereby reducing their play activities, their
contact with other children, and the oppor-
tunity to develop psychological disturbances
manifested as noxious habits. But this cx-

planation, which is so frequently given for the

behavior of obese children, is contradicted by

the intensive investigation of their dietary

habits. It was apparent from the study that

the fat-pad children as a group did not overeat.

The discrepancy found in the psychological

evaluations has no adequate explanation at the

present time.

The recent work of Reynolds19 offers a
possible explanation for the presence of fat

pads in children who do not eat excessively, as

he found that extreme skeletal breadth, rather

than a distribution of subcutaneous fat, was

responsible for trochanteric “bulges” in at

least one of the Fels Research Institute sub-

jects.

Further analyses indicate that there are
only three high coefficients of correlation

among the fat-pad boys and girls. These per-

tam to: (a) height and weight in boys; (b)

systolic and diastolic blood pressures in boys;

and (c) systolic blood pressure and protein

intake in girls. The calculations which yielded

figures that were not statistically significant

are equally as important as those which did

yield statistically significant figures, for they

give strong indications of an absence of asso-

ciations, or an absence of any one fundamental

factor.
In reading this report it will be noticed that

such words and phrases as “tend to,” “seem
to,” and, “probable that” have been frequently

used. This is a reflection of two factors: (a)

The findings presented can apply only to the
Forsyth fat-pad group, and no inferences

about the boy-girl population of the United
States as a whole should be drawn. (b) So

little is known about obesity that we cannot

speak with any precision about its causes.

If the present investigation could be con-

tinued into a longitudinal study, it is felt that
this would give more evidence and a possible

explanation of the growth processes of “fat”

children as contrasted with “normal” children.

SUMMARY

Of the 414 children included in the Forsyth

Child Growth Program, 39 children (26 girls
and 13 boys, ranging in age from 5 through 14
years) were selected for special investigation
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on the basis of fat pads or folds in at least two

of three body regions as seen in somatotype

pictures. A control group of 50 children (26
girls and 24 boys, ranging in age from 4

through 14 years) was selected at random for

comparative purposes.

Data were gathered and analyzed for a

number of medical, anthropomorphic, and

psycho-social variables.
Analysis of these data showed that:

Height and weight deviations were markedly

dissimilar, with 95 per cent of the fat-pad
group exceeding the age norms in weight, while

only 59 per cent were comparably above the

norms in stature. Tooth emergence data

showed 72 per cent of the sample as advanced,

and 65 per cent of the sample were advanced

in bone age.

Of the fat-pad children beyond the pre-

puberal age, 56.5 per cent were advanced in

sexual maturation.

Fat-pad boys and girls were significantly

different in measurements of diastolic blood

pressure. Fat-pad boys had significantly

higher diastolic pressures than control boys.

Systolic blood pressures were not found to be

significantly different between fat-pad and

control children or between boys and girls.

No real differences between the fat-pad and

control children could be found in their mental

and locomotor development. Only the fat-pad

and control boys yielded a significant difference

in age of eruption of deciduous dentition, with

the control boys the earliest. The diets of fat-

pad children were not excessive either in

calories or fat-building substances ; the Forsyth

fat-pad group as a whole did not overeat.

Familial background , social environment,

ethnic origin, and a tendency to fatness in the

mother were not found to be contributory fac-

tors. The fat-pad children came from smaller

families than did the control children. A

larger percentage of them than of the control

children had, for a period of at least 7 years,

been in the position of “baby” of the family.

The weight gain of the mother during preg-

nancy, and the birth weight of the child do

not appear to be associated with the develop-

ment of obesity in the offspring.

Fifty per cent of the children selected on

the basis of fat pads were considered obese on

the basis of a medical evaluation, a�d 59 per
cent of them consistently increased their per-

centile ratings of weight during tue time they

were observed. An examination of the illness

experience of the two groups indicated no

tendency for the fat-pad children to be more

subject to infections or accidents than the

control children. The fat-pad girls were found

to be as active, as friendly, and exhibit no more

noxious habits than the control children,

whereas the fat-pad boys seemed somewhat

less active, less friendly, and had fewer noxious

habits than the other children.
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RESUMEN

seleccionados en. relaci#{243}n con dep#{243}sitos adi-

posos

Dc 414 niflos, 39 (26 muchachas y 13 mu-

chachos) , cuya edad oscilaba entre 5 y 14

aflos, se seleccionaron para una investigaci#{243}n

especial basada en la � presencia de dep#{243}sitos

adiposos por lo menos en 2 de 3 regiones del

cuerpo, como se yen en los cuadros de tipo

som#{225}tico. Un grupo control de 50 ni#{241}os(26

muchachas y 24 muchachos) , cuya edad osci-

laba entre 4 y 14 a#{241}os,se seleccion#{243} a la aven-

tura con el objeto de comparaci#{243}n.

Los datos se reuniron y analizaron desde

diferentes puntos de vista medicos, antropo-

m#{243}rficos y psico-sociol#{243}gicos.

Los an#{225}lisis de estos datos mostraron:

Las deviaciones dc talla y peso fueron mar-

cadamente desiguales, con un 95 por 100 del

grupo con dep#{243}sitos adiposos excediendo las

tablas normales de peso, mientras que sola-

mente Un 59 por 100 sobrepasaron en un grado
comparable las normas de talla lara su edad.

Los datos referentes a la aparici#{243}n de los

dientes demostraron que un 72 por 100 fueron

precoces, y un 65 por 100 fueron precoces en

edad osea.

Dc los niflos con dep#{243}sitos adiposos que se

encontraban en la edad prepuberal, 56,5 por

100 mostraban una maduraci#{243}n sexual avan-

zada.

Los muchachos y muchachas adiposas mos-

traron diferencias importantes en las cifras

de la tension arterial diast#{243}lica. Estos mu-

chachos presentaban presiones diast#{243}licas ma-

yores que las de los muchachos control. En

cambio, no se encontraron diferencias mayores

en la presi#{243}nsist#{243}lica entre los niflos adiposos

y control, ni entre muchachos y muchachas.

Ninguna diferencia verdadera entre los

niflos adiposos y control se hallaron en cuanto

a su desarollo mental y locomotor. Solamente

los muchachos adiposos y control revelaron

una diferencia importante en la edad de erup-

ci#{243}nde Ia primera dentici#{243}n, siendo los ni#{241}os

control los m#{225}sprecoces. Las dietas de los

ninos adiposos no fueron excesivas ni en

calorIas ni en substancias lip#{243}genas: el grupo,

en su totalidad, no comla demasiado. El am-

biente familiar y social, el origen #{233}tnico,y Ia
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tendencia a la gordura en la madre no se en-

contraron ser factores contribuyentes. Los

ni#{241}osadiposos eran descendientes de familias

m#{225}speque#{241}as que las de los niflos control. Un

porcentaje mayor de aquellos habla side,

durante un perlodo de 7 a#{241}ospor lo menos, el

“ni#{241}omimado” de la familia. El aumento
ponderal de la madre durante el embarazo, y ci
peso del niflo a! nacer, no parecen asociados a!

desarollo de la obesidad en los niflos.

El 50 per 100 de los ni#{241}osseleccionados a

causa de los dep#{243}sitos de grasa fueron conside-

rados obesos en la base de un examen medico,

y el 59 per 100 de ellos aumentaron regular-

mcnte sus porcentajes medios de peso durante

ci pcrIodo de observaci#{243}n. Una investigaci#{243}n

de Ia historia patol#{243}gica de los 2 grupos de-

mostr#{243} que no existia en el grupo adiposo

ninguna predisposici#{243}n mayor para infecciones

o accidcntes que en los nines control. Las

muchachas adiposas eran tan activas y ami-

gables come las muchachas control, y no mos-

traban mas h#{225}bitos nocivos que estas. Los

muchachos adiposos, al contrario, pareclan

algo menos activos y menos amigablcs y tenian

menos h#{225}bitos nocivos que los dcm#{225}snines.
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