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Sohar, E., Scapa, E., and Ravid, M. (1973). Archives of Disease in Childhood,
48, 389. Constancy of relative body weight in children. The height and
weight records of 404 schoolchildren at age 6 to 7 and at age 13 to 14 were analysed.
Relative weight (i.e. % of ideal weight for height) of a child tended to change
little over this period of 7 to 8 years of rapid growth. The correlation coefficient of
relative weight for the group at the two ages was 0-81. In only 6% of the children
did relative weight change more than 20% in either direction.

This stability of relative body weight, despite the variations in environmental
factors during school years, emphasizes the dominant role of genetic factors in the
monitoring of body weight.

Although the importance of genetic factors in the
maintenance of body weight is generally accepted,
the magnitude of environmental influences is under
debate (Mayer, 1965; Bruch and Touraine, 1940;
Mendelson, 1966; Mayer, 1966). Childhood is
marked by great and rapid environmental changes:
height, absolute weight, hormonal balance, eating
habits, physical and social activity, etc., all change
greatly during the school years. Observations
on changes of relative weight in childhood should
therefore provide some insight into the importance
of environmental factors on the maintenance
of body weight. This paper reports a study
comparing the height and weight of schoolchildren
at age 6 to 7 with that at age 13 to 14, and deter-
mining the degree of correlation between the
children's relative weight at these two ages.

Subjects and methods
The school health records of pupils who attended,

in 1970, the 8th grade in 12 randomly selected elemen-
tary schools in the Tel-Aviv area comprised the material
of this study. Recording of height and weight was
performed by school nurses on children in their under-
wear and without shoes.

All children were included if the height and weight
records could be obtained for both ages 6 to 7 and 13
to 14. There were 404 children, 216 boys and 188 girls.
The mean 'ideal' weight for each height was calculated

from the centile tables of Stuart and Meredith (1969);
relative weight is the percentage of this 'ideal' weight.
The records of the children were analysed to determine
the degree of correlation between the relative weight
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of each child in the two age groups. The correlation
coefficient was computed and linear regression equations
calculated for the whole sample, then separately for
boys and girls, and for obese and nonobese children.
For the calculation of correlation coefficients only, we
have chosen arbitrarily 120% of 'ideal' weight as the
limit between obese and nonobese.

Results
The mean relative weight of the group was

103%±12 SD (boys 102±13, girls 104±12) at
age 6 to 7, and 108%±16 SD (boys 109±15,
girls 107 ±17) at age 13 to 14. The distribution
of the children according to relative weight at
age 6 to 7 and at 13 to 14 is summarized in Table I

TABLE I
Relative weight of 404 children at

13 to 14
ages 6 to 7 and

Age 6 to 7 Age 13 to 14
% of ideal weight

No. % No. %

70-90 50 12-5 48 12-0
91-110 255 63-0 218 54-5
111-130 82 20-5 99 24-0
131-150 17 4 0 39 9 5

Total 404 100*0 404 100*0

and Fig. 1. The percentage of children in each
weight class changed little, with a tendency
towards increase in relative weight with age. The
numbers of slim children (70 to 90% of ideal
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FIG. 1.-Distribution of the 404 children according to
weight groups.

weight) remained virtually unchanged. In the
groups of 91 to 110 and 111 to 130% of ideal
weight, changes were small. Only the number of
obese children (130 to 150% of ideal weight)
increased from 17 at age 6 to 7, to 39 at age 13 to 14,
that is from 4°' to 9-5% of the total number of
children.
The shift in relative weight that occurred bet-

ween age 6 to 7 and 13 to 14 is summarized in
Table II. 30 (60%) of the 50 children whose
relative weight at age 6 to 7 was below 90% main-
tained the same relative weight at age 13 to 14.
The other 20 children (40%) showed an increase
in relative weight, though it still remained below
100% in 8. An important increase in relative
weight was thus observed in 12 children only.
About 80% of all other children (relative weight
90 to 130% at age 6 to 7) maintained their original
relative weight also at age 13 to 14. Of the 20°%
where there was a significant change in relative
weight, this increased in 41 children and decreased
in 25.
However, the shift from one relative weight

TAB

group to the next often represented only a small
change. Thus, among the 25 children whose
relative weight had been 91 to 110% at age 6 to 7
and increased to 111 to 130% at age 13 to 14,
only 12 showed an increase of more than 1000.
None of the obese children (relative weight higher
than 130%) showed a significant change in their
relative weight.

Fig. 2 shows that an increase in relative weight
occured in 63 children and a decrease in relative
weight in 25 children. An excessive increase in
relative weight of 20% or more occurred in 22
children only (5%) and a decrease of more than
20% in one child only. At age 13 to 14, 138
children showed a relative weight of over 110%/o
(of ideal weight): 91 of them had had the same

relative weight at age 6 to 7, the relative weight of
an additional 25 had been over 100% (Table II).
Thus, in only 22 (16%) did the relative weight
increase from below 100% at age 6 to 7 to over

110% at age 13 to 14. Of the 218 normal relative
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FIG. 2.-Relative weight changes according to weight
groups at ages 6 to 7.

ILE II
Distribution of relative weight at age 6 to 7 and shifts at age 13 to 14

390

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.48.5.389 on 1 M

ay 1973. D
ow

nloaded from
 

http://adc.bmj.com/


Constancy of relative body weight in children
weight children of 13 to 14 years, 201 (93%) had
been of normal relative weight at age 6 to 7; the
relative weight of only 10 children had been 90%
or less (of ideal weight); and the relative weight of
the 7 remaining children had been 110 to 120%.
Among the 48 children of 13 to 14 years whose
relative weight was 90% or less, there was only
one in whom it had been over 120°% at age 6 to 7.
The correlation coefficient of relative weight for

the two age groups was 0-81 for the whole series,
0 80 for boys and 0 83 for girls. The regres-
sion lines are shown in Fig. 3. The standard
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FIG. 3.-Linear regression lines for relative weight at
both age groups. y' is prediction of relative weight at age
13 to 14 (y) from relative weight at age 6 to 7 (x). x' is
prediction (retrospective) of relative weight at age 6 to 7

from relative weight at age 13 to 14.

error of estimate is ±10 for prediction of y from x

(relative weight at age 13 to 14 from relative
weight at age 6 to 7) and ±8 for prediction of x

from y. When obese and nonobese children were

considered separately, the correlation coefficients
were 0 84 and 0*78, respectively. The different
r values fell well within each other's confidence
limits. All r values were highly significant (P
<0 *001).

Discussion
The most significant finding of this study is the

high degree of correlation for relative weight of
each child between age 6 to 7 and age 13 to 14.
This positive correlation holds equally well for
boys and girls, obese and nonobese children.
Most children who had been obese at age 6 to 7

remained obese at the age of 13 to 14; children who
showed an abnormally high relative weight at age
13 to 14 had been, in most instances, overweight
already when 6 to 7 years old. Over a period of
7 to 8 years of rapid growth, a change of relative
weight greater than 20% in either direction
occurred in less than 6% of the children.

Other studies on obese children have drawn
attention to the persistence of weight excess from
early infancy to childhood (Eid, 1970; Asher, 1966)
and from adolescence into early adult life (Mullins,
1958; Abraham and Nordsieck, 1960).
This long-term stability of relative weight has

now been shown to exist not only in obese but in
all children.

It may be concluded that the relative weight of
both obese and nonobese subjects seems to be
determined in early infancy and tends to remain
constant during childhood, adolescence, and usually
during adult life. This inherent stability of rela-
tive weight emphasizes the importance of genetic
factors in determining body weight, as is born out
in family studies (Mayer, 1965; Ellis and Tallerman,
1934), and in observations on identical twins
(Newman, Freeman, and Holzinger, 1937; Shields,
1962). It is further corroborated by the poor
long-term results of therapeutic attempts in obesity
(Stunkard and McLaren-Hume, 1959; Glennon,
1966) and by the ultimate return to their original
weight of most of those obese patients who suc-
ceeded in losing weight (Sohar and Sneh, 1973;
Lloyd, Wolff, and Whelen, 1961; Alley et al., 1968).

In healthy children the term 'relative body weight'
really indicates what percentage of body weight is
made up of fat tissue. This implies that what
remains constant throughout life is the amount
(or percentage) of fat tissue in the body. It may
well be that this is the genetically transmitted
primary factor monitoring body weight.
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