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TABLE 1
Age, Height, and Weight of 13- to 15-Year-Old Boys Living in Northeast United States

(Standard: Stuart-Meredith 50th Percentile)??

Age group Number Age Height Weight Standard ht. Standard wt.
(years) (years) (inches) (Ib) (inches) (1b)
13 29
Mean 13.6 65 124 .2 61.0 93.0
S. D. 0.3 3.1 20.2
Range 13.1-13.9 59.75-70.25 88-156
14 29
Mean 14.4 66 124.8 64.1 107.6
S. D. 0.3 3.1 2.1
Range 14-14.9 49.25-71 85-169
15 7
Mean 15.4 67.5 135.1 66.1 120.1
S. D. 0.2 1.5 26.7
Range 15-15.8 63.25-71.5 96-188
Total group 65
Mean 14.2 65.7 134.7
S. D. 0.6 3.1 21.6

S. D. = Standard deviation.

Stuart-Meredith 50th percentile figures for their
age (Table I). The 13-year-olds were in the
90th percentile; the 14- and 15-year-olds were
closer to the 75th percentile. A comparison of
the measurements obtained in this group with
others previously obtained for adolescents of
the same age is of interest. Studies conducted
between 1928 and 1953 on 13- to 15-year-old
boys in the Northeast region of the United
States are summarized in a reference handbook
of the United States Department of Agriculture
prepared by Hathaway.!? The 13-year-old
mean height in the group studied here is 4.3
inches taller and the mean weight 26.3 pounds
heavier than the mean of 13 previous studies of
13 to 711 boys. The 14-year-old mean height
is 3.1 inches taller and the mean weight 16.2
pounds heavier than the mean of 13 previous
studies reporting data on 7 to 711 boys. The
15-year-old mean height is 2.1 inches taller and
the mean weight 15.1 pounds greater than the
mean of 12 previous studies reporting measure-
ments on 6 to 707 cases.

(2) Maturation: Greulich ratings were de-
termined as an index of sexual maturation.'?
The ratings are as follows:

1. Immature, pre-puberal boy
2. (a) Noticeable growth of genitalia
(b) Beginning of growth of pubic hair

3. (a) Further growth of genitalia and
pubic hair
(b) Beginning axillary and facial hair
(upper)
4. (a) Further growth of genitalia and
pubic hair (more adult type)
(b) Axillary and facial hair more general-
ized and heavier
5. Adult male

(3) Skinfold Measurements: Skinfold thick-
ness measurements were made with a constant
pressure caliper having a contact surface of
40 mm? designed at the Laboratory of Physio-
logical Hygiene, Minneapolis. The skinfold
measurements were made at the following sites:

(A) Arm, at a mid-posterior point half way
between the acromion (acromial process of the
scapula) and the tip of the elbow. The fore-
arm was held in 90° flexion and the fold was
held parallel to the long axis of the arm.

(B) Scapula, below the tip of the scapula.
The skinfold was lifted to form a 45° angle from
the tip of the scapula to the spine.

(C) Abdomen, at the mid-axillary line mid-
way between the ribs and the iliac crest. The
skinfold was lifted parallel to the mid-axillary
line.

Measurements of both sides of the body were
averaged for each of the three described sites.
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TABLE 1I
Weight, Skinfold Thickness, and Greulich Rating of Obese Adolescent Boys and Paired Non-Obese Controls
. Matura- Matura-
Skinfold thickness tion Skinfold thickness tion
(mm (Greu- (mm) (Greu-
Non- lich —_——— e lich
obese \V(elibg)ht Scapula Arm Abdomen | rating) Obese W(elitj)z)hl Scapula Arm Abdomen rating)
1 138 12.0 13.0 8.5 4 1 132 19.5 16.75 21.25 4
2 132 7.5 11.0 8.0 4 2 124 18.0 22.5 10.0 2
3 95 8.5 8.75 6. 3 3 120 11.5 18.5 18.0 2.5
4 102 6.0 10.5 6.5 2.5 4 120 13.75 16.0 14.0 2.5
5 104 6.0 5.5 4.5 3.5 5 156 14.5 18.0 14.0 4
6 127 11.0 ‘l 15.0 8.0 3.5 6 136 23.0 21.0 32.0 2
7 96 5.75 i 8.75 6.75 3.0 7 135 18.0 24.5 21.5 3.5
8 142 7.25 | 8.25 10.0 4 8 188 25.0 22.0 36.5 4.5
9 138 7.0 8.0 4.5 4 9 169 19.0 19.0 19.5 4
10 108 7.0 13.5 13.75 3 10 134 14.25 15.0 14.0 3
11 88 6.75 10.5 5.5 2.5 11 104 15.0 13.75 13.0 1.5
12 126 6.0 5.5 4.75 4 12 143 15.0 14.5 22.5 3.5
13 127 8.75 8.5 6.5 4 13 150 15.0 17.0 13.25 4.5
14 137 9.0 13.0 10.0 4.5 14 128 15.25 15.25 15.25 3

Mean weight: 118.6 £+ 189 Ib.*
Mean height: 65.6 £+ 3.5 in.
Mean age: 14.1 £+ 1.0 yr.

* Mean =+ standard deviation.

(4) Sample: 1t is not uncommon to define
obesity on the basis of relative weight, espe-
cially when only heights and weights are avail-
able, as is the case for surveys made from school
records involving large populations.’® Keys!!
and others!® 16 have shown that the classifica-
tion of individuals into obese and non-obese on
the basis of proportion of body weight to a
“standard” or “‘ideal’’ weight for sex, age, and
height is far less reliable than methods based
on body composition. This is particularly
true in adolescence, when wide variations in
linear growth and body composition are so
common. Inasmuch as a large fraction of body
fat is deposited as subcutaneous adipose tissue,
the thickness of skinfolds is a more direct meas-
ure, as well as a quantitative index, of leanness
and fatness.!®

Consequently, the boys were classified as
obese and non-obese according to the com-
bined skinfold thickness measurements of the
arm, scapula and abdomen. An arbitrary
figure of 40 mm and over was used as the lower
limit defining obesity. Fourteen boys, or
21.6 per cent, had skinfold thicknesses ranging
from 42 to 84 mm and were termed ‘‘obese.”
Fifty-one boys had measurements ranging from

Mean weight: 138.5 £+ 21.7 Ib.*
Mean height: 65.5 + 2.8 in.
Mean age: 14.2 & 1.2 yr.

* Mean =+ standard deviation.

14 to 35 mm and were categorized as ‘‘non-
obese.” In this paper obesity and non-obesity
are defined according to this arbitrary standard.
In some instances, these classifications probably
would not coincide with those obtained by the
current clinical technic of observation, i.e.,
some of the obese boys did not appear to be
“‘obese.”’

The fourteen obese boys were paired with
control non-obese boys of the same age, height,
and maturation. The weights, skinfold thick-
ness measurements and Greulich ratings for
these two groups are given in Table II.

(5) Dietary Records: The average daily
food intake for the school year was estimated for
all the boys at the beginning of the camp season
from nutritional histories obtained by the re-
search interview method of Burke.”'®* From
a second dietary interview with the ‘“‘obese”
and control ‘‘non-obese’”’ groups in the final
week of the camp season the average daily food
intake during eight weeks of camp life was es-
timated. This latter information was sup-
plemented with food records of actual intakes
for several boys. These served as checks for
the camp interviews. The daily food records
are not reported as they were similar to the av-
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TABLE III
Classification of Occupations According to Energy

Expenditure for a 60 to 70 kg Man

Very active

Light Moderate
Under 150 150-250 Over 250
cal/hr cal/hr cal/hr
No muscular activity | Walking ac- Hiking with
Sleeping tivities pack
“Relaxing” Slowly (2 Heavy do-
Listening to radio mph) mestic
Watching tele- Moderately chores
vision fast (3 Mowing
Light sedentary ac- mph) lawn
tivities Canoeing Shoveling
Eating SNOW
Fishing Baseball
Playiag piano, Bicycling
horn, woodwind Bowling
School classes Dancing
School homework Football
Spectator sports Golf
Light domestic Gymnastics
chores Hockey
Dishwashing Horseback
Making bed . riding,
Standing activities trot
Riflery Rowing
Washing, dressing Swimming
Standing at ease Table tennis
Tennis
Track
Wrestling

erage intakes estimated by the dietary inter-
view.

(6) Activity Records: Occupations engaged
in by the obese and non-obese boys were sepa-
rated into three general groups graded according
to the approximate rate of average energy ex-
penditure if performed by a 60 to 70 kg man.!?
These were: light, utilizing 150 cal/hour or less;
moderate, utilizing 150 to 250 cal/hour; and
very active, utilizing over 250 cal/hour. Table
III gives examples of the type of exercise in
each of the three categories. No actual de-
termination of individual energy expenditure
was conducted. This method was used to
arrive at a semiquantitative activity index
rather than at an estimate of the individual
energy expenditure in calories.

Twenty-four-hour activity schedules typify-
ing school day and weekend activities were ob-
tained by recall for the obese and non-obese
control groups at the beginning of the camp

season and are reported as estimated hours per
day for the three levels of exercise. The camp
activity schedules were obtained by two pro-
cedures: (a) At the end of the camp season
the duration and degree of participation in two
daily supervised free-choice camp activity
periods were obtained from camp records sub-
mitted routinely every week for six weeks by
each boy’s counselor. Generally, one coun-
selor supervised seven or eight campers. The
time spent for activities corresponding to the
three levels of exercise was expressed as a per-
centage of the total number of recorded periods
during the six weeks. (b) The boyswere inter-
viewed for information on additional non-re-
corded activities engaged in, whether super-
vised or not. At this time, an attempt was
made to ascertain their attitudes toward all
camp activities. The hours per day spent in
very active exercise alone at camp was esti-
mated by combining the information recorded
by the counselor and that obtained by the in-
terviewer.

RESULTS

(1) Daily Caloric Intake

(A) School Year: The average daily intake
of the 65 boys during the school year was
3380 &= 854 cals, comprising 144 & 30 g of pro-
tein and 185 & 40 g of fat. Table IV lists the
dietary information for the 14 non-obese con-
trol boys and the 14 obese boys. The 14 con-
trols had a mean daily food intake of 3476 +

TABLE 1V
Average Daily Food Intakes During the School Year
of Obese Adolescent Boys and Paired Non-Obese
Controls Obtained by Research Dietary Interview

Num-
ber Calories Protein Fat
(8) (8)
Non-obese
group 14
Mean 3,476 129 174
S. D. 625.8 24.4 32.0
Range 2,680-4,815 | 101-182 | 134-236
Obese group | 14
Mean 3,011 111 146
S. D. 580.0 18.0 30.6
Range 2,275-3,865 | 92-139 95-189
S. D. = standard deviation.
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626 cal, 129 £ 24 g of protein and 174 4= 32 g
of fat. Thus, of the total calories of the con-
trols, 15 per cent were protein and 45 per cent
were fat. The 14 obese boys consumed an
average of 3,011 == 580 cal daily; 111 + 18 ¢
of protein and 146 = 31 g of fat. Thus for the
obese boys, too, 15 per cent of the calories were
contributed by protein and 44 per cent by fat.
The mean daily average food consumption of
the non-obese group was 465 calories greater
than that of the obese group, a statistically
significant difference (p <.02 by the paired
“t” test).

(B) Summer Camp: The 14 controls had a
mean daily food intake in the summer camp of
4628 + 811 cal, 179 = 37 g of protein and 223
=+ 47 g of fat. Protein supplied 15 per cent of
the total calories, and fat 43 per cent. A mean
daily caloric intake of 3430 =+ 617 cal contain-
ing 134 & 28 g of protein and 166 & 37 g of fat
was obtained from the camp dietary histories
for 13 obese boys (one boy left the camp at mid-
season). Protein supplied 16 per cent of the
average total calories; fat supplied 44 per cent.
There was a significant (p <.01) mean differ-
ence of 1,227 cal less for the 13 obese boys than
for their non-obese controls. The information
obtained from the camp dietary histories is
summarized in Table V.

(C) Comparison of Intakes During School
Year and at Camp: The mean caloric intake
for the 14 controls at camp was significantly
greater than that estimated from their home

TABLE V
Average Daily Food Intakes During Eight Weeks at a
Summer Camp of Obese Adolescent Boys and Paired
Non-Obese Controls Obtained by Research Dietary

Interview
Num-
ber Calories Protein Fat
[€:4] (g)
Non-obese
group 14
Mean 4,628 179 223
S. D. 810.9 37.4 46.9
Range 3,580—4,965 | 127-278 | 148-317
Obese group | 13
Mean 3,430 134 166
S. D. 617.2 27.8 36.8
Range 2,295-4,605 | 84-175 | 100-228

S. D. = standard deviation.

dietary histories (p <.01) This was of border-
line significance for the group of 13 obese boys
(p>2.05). All of the non-obese control boys
consumed more calories during the camp season
than their daily average intake estimated for
the previous school term. The increase in
caloric intakes at camp ranged from 200 to
2,295 cal with a mean of 1152 4 367 cal. By
contrast, four of the 13 obese boys had intakes
at camp smaller than those characteristic of the
school year. For these, the reduction in food
intake ranged from 40 to 295 cals daily. The
increase in food intake for the 9 other obese
boys ranged from 30 to 1,770 cal daily. The
mean increase for this group was only 472 + 219
cal.

(2) Daily Activity

(A) School Year: Little difference was
found between the means of the control and
obese groups of the estimated number of hours
per day spent in light, moderate, and very ac-
tive exercise as obtained from home activity
schedules (Table VI).

TABLE VI
School Year Activity (Hours per Day)

Very

Light Moderate active
Group mean Under 150 | 150-250 | Over 250
cal/hr cal/hr cal/hr

Non-obese 21.1 1.2 1.7

Obese 20.7 1.4 1.9

(B) Camp: The main percentage of super-
vised activity periods at camp devoted to the
light, moderate, and very active exercise was
about the same for the obese group as for the
paired controls (Table VII).

The estimated average number of hours per
day devoted to active sports at camp out of a

TABLE VII
Supervised Camp Activity Periods (Per Cent)

Very
Light Moderate active
Group mean Under 150 | 150250 | Over 250
cal/hr cal/hr cal/hr
Non-obese 43 9 48
Obese 43 7 50
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possible average maximum of 5.5 hours was
3.2 hours for the obese and 2.9 hours for the
non-obese controls. This represents a 68 per
cent increase in very active exercise for the
obese and a 71 per cent increment for the con-
trols over the customary time spent in active
sports during the school year. Eight obese
boys spent an average of 0.6 hour per day less
in very active exercise at camp than their con-
trols; five obese boys spent an average of 1.4
hours more than their controls.

The head counselor rated the boys according
to the type of activity which each preferred.
A rating of “A’” indicated a preference for
activities that involve running; *“‘B” for activi-
ties that involve some running, and “C,” little
or no running. This rating expressed to some
extent the relative amount of energy the boy
was apt to expend even when he did join an
active sports group. For example, a boy
might have ‘‘gone out” for tennis, but could
have been usually observed to not enter into
the sport vigorously. The ratings were as
shown in Table VIII.

TABLE VIII

Types of Activity Preferred by Obese and Non-Obese
Control Boys

Number
Rating of preferred activity Control Obese
A (running activities) 2 1
B (activities with some 6 2
running)
C (sedentary) 6 10

The observed frequencies in the distributions
of the three ratings were not statistically signif-
icant on the hypothesis that equal proportions
would be found for the obese and the non-obese.
The ratings do, however, show a trend which is
of interest.

(3) Weight Record

The mean weight of the obese group at the
beginning of the camp season was equal to that
at the end of eight weeks. By contrast, there
was a 3.1 per cent average increase in weight in
the control group. Eight obese boys who de-
voted less time daily to very active exercise
than their controls showed no weight change.

Their controls gained an average of 3.6 per
cent in weight. The obese boys who devoted
more time to very active exercise than their
controls had a reduction in weight of 1.6 per
cent. Their paired controls gained 3.8 per cent
in weight. '

DISCUSSION

The most clearcut finding is that, contrary to
general opinion for boys of this age, the obese
group ate less than the non-obese in all cases.
This is even more pronounced than in obese
high-school girls of the same age, who ate signif-
icantly less than the non-obese but whose in-
takes did overlap to some degree with the lower
part of the control range.!! It was found that
non-obese girls performed three times as much
strenuous activity as did obese girls.

While it is true that in the present study there
was no discernible difference between the
obese and non-obese control groups in the
amount of time recalled as spent in very active
exercise during the school year, Dorris and
Stunkard® observed that 7 out of 15 obese
women grossly overestimated their own phys-
ical activity. It may well be that a similar
situation prevailed as regards obese boys.
At camp, every boy was encouraged to par-
ticipate in a variety of activities, and in
terms of total time spent, obese and non-obese
did so equally as can be seen in part by the
proportion of recorded time devoted to light,
moderate, and very active exercise (Table VII).
Certainly, the degree of enthusiasm for active
sports shown during the time allotted to free-
choice activities tended to be less for the obese
boys than for their controls (Table VIII).
This observation suggests that during the
school year and the summer, the hours indi-
cated as high expenditure activity periods might
correspond to a lower rate of caloric expendi-
ture for the obese than for the non-obese boys,
even if body weight is taken into account.

The suggestion that obesity is associated with
a decreasing amount of activity as weight in-
creases! rather than with caloric intakes greater
than average receives additional support from
the finding that the five obese boys (mean age
14.1 yr) who spent more time in active sports at
camp than their controls had a mean weight of
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136 Ibs at the beginning of the camp season and
consumed an average of 2,919 cal daily in the
school year. In contrast, the eight obese boys
(imean age 14.3 yr) who spent less time in very
active exercise than their paired controls had a
mean weight of 143 lbs, but also consumed
2,984 cal daily for the school year. Likewise,-
the total daily caloric intake at camp was equal
for boys who were more active and less active
than the controls.

It was not surprising to find that some
obese boys were more conscious of their food in-
takes at camp, and this may be reflected in part
by the fact that from home to camp, the daily
intakes of the obese group increased 472 + 219
cal/day in comparison with the increase of
1,152 £ 367 cal found in the control group.
Previous studies on the reliability of the method
of assessment of dietary intake used here when
applied to obese subjects®-2! and the fact that
observed food servings consumed checked as
well for the obese as for the non-obese boys with
reported intakes suggest that intakes presented
here are close to the actual values. In accord-
ance with the calorie allowances stated by the
Committee on Calorie Requirements of the
FAO, the recommended requirement for boys
13 to 15 years of age is 3,100 cal.?? The obese
boys in this study, on the average, were not
consuming amounts of food above the expected
requirement for this age group (Table IV).

CONCLUSION

The results presented indicate that obese
boys, when compared with non-obese controls
of the same age, height, and sexual maturation,
ate significantly less than the non-obese boys
both during the school year and at camp during
the summer. Overeating, if understood in
terms of eating more than average, was nof
typical of the obese boys. Itislikely that they
“over ate’’ only in a relative sense in that their
energy expenditure was depressed below an
energy intake which was moderate for their sex
and age group.

SUMMARY

Comparison was made of the food eaten and
the amount and degree of participation in phys-
ical activity of 14 obese adolescent boys in re-

lation to that of paired control non-obese boys
during a summer camp season and for the pre-
vious school year.

The energy intake of the obese boys was
significantly less than that of the non-obese con-
trols. Little difference was noted in the
amount of time scheduled for light, moderate,
and very active exercise but the degree of par-
ticipation in the active exercises was observed
to be generally less for the obese than for the
non-obese
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