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SUMMARY The merits of three indices based on weight (W) and height (H) were examined in the
age group six to 15 years: W/H, W/H2, W/H3. The analysis was based on a survey of 1673
schoolchildren of both sexes from a rural housing block in Delhi. It showed that the index W/H2 was
invariant with age in the range six to 15 years and that the other two indices were biased with
respect to age. The index W/H2 was found to be of value for the proper assessment of nutritional
status in the schoolchildren of a developing country.

Anthropometric indices independent of age for the
assessment of nutritional status are badly needed,
especially in developing countries where the correct
age of a child is difficult to elicit. A reliable,
practicable, single index would be extremely useful in
these countries. Weight and height are the commonly
used measurements for assessing nutritional status.
Some studies have been reported, in the literature on
adults, of the suitability of the indices derived from
weight (W) and height (H): W/H, W/H2, W/H3. All
these indices were found to be well correlated with
relative adiposity (Billewicz et al., 1962), but only
W/H2 was found to be independent of height. In
another study, it was confirmed that W/H2 was highly
correlated with weight, and it was independent of
height in industrial workers in Birmingham (Khosla
and Lowe, 1967). Also, in a study in India of
preschool children, it was observed that the index
W/H2 was a suitable measure for nutritional
assessment, and that it was independent of age,
height and sex (Visweswara and Singh, 1970).
However, similar attempts to evaluate the usefulness
of this index in groups of school age seem to be
lacking. In this paper an attempt is made to study the
relative merits of the three indices in schoolchildren
aged six to 15 years.

Material and methods

A general health survey was carried out among
schoolchildren in the rural areas of one of the blocks
in Delhi. All the children attending school in seven
villages of the block were examined. Records were
kept on a special pro forma, but only those children
without clinical evidence of disease (82-3%) were
considered.

A total of 1673 children aged six to 15 years were
included in the study, of whom 54% were boys.
Height was recorded in cm without shoes, and weight
in kg with light clothing, using standard equipment
which was tested for accuracy from time to time.

Results

Table 1 gives the basic results for mean height and
mean weight, with standard deviations for both boys
and girls at each year of age from six to 15 years.
Table 2 shows the means and standard deviations of

the bulk index X 2 X (100). Fig. 1 shows a

comparison of trends in mean height and weight with
age in children of both sexes. Figs. 2 and 3 compare
the trends of the indices W/H, W/H2, W/H3, relative
to the values of the corresponding indices at the age
of six years considered as 100%.

Discussion

Boys are taller than girls at each age but the
difference in height tends to diverge with age (Fig. 1).
At each age, the boys are heavier than the girls, and
the difference in weight, like that in height, also
increases with age. The mean height of boys in this
study was greater by about 1-2 cm in every age group
compared with the findings of the Indian Cotincil of
Medical Research (ICMR) on rural standards
(ICMR, 1972). For girls up to the age of eight years,
mean height showed a trend similar to that for boys,
but after the age of eight years, mean height was 1-2
cm less compared with the ICMR standards.
Although they were taller at every age, the boys in
this study weighed less after the age of 11, and the
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Table 1 Mean height and weight ofschoolchildren by age and sex

Age (years) Boys Girls

No.
No. examined Height (cm) Weight (kg) examined Height (cm) Weight (kg)

Mean SD Mean SD Mean SD Mean SD

6 87 110 9 3-5 17-9 2.71 62 109-5 3-26 16-5 1-26
7 90 115-7 3-7 19-1 1-83 64 113-3 4-04 18-4 2-12
8 93 120-2 5-18 20-8 2-63 73 117-6 4-62 20-1 2-09
9 137 124-1 4-91 22-3 2-03 86 121.4 5-06 21-2 2-06
10 80 128-8 6-07 23-9 2-49 83 1250 3-57 23-0 2-10
11 109 134.2 6.42 25-1 3-06 95 128-3 4-17 24-2 2-58
12 86 138.7 6-70 27-1 3-18 66 132-5 4-01 25-5 2.45
13 80 144-3 4-07 29-6 1-62 73 136-3 4-62 27-1 3-01
14 71 150-5 5-05 32-1 3-42 80 141-4 4-50 29-2 2-23
15 70 155-2 6-77 34-7 2-53 88 145-7 4-73 31-3 2-02
Total 903 770

Table 2 Means and standard deviations of bulk index
weight 2 x (100)
height
Age (years) Bulk index

Boys Girls

Mean SD Mean SD

6 0-1448 0 0116 0-1401 0 0114
7 0-1431 0-0120 0-1414 0-0109
8 0-1452 0-0127 0-1419 0-0138
9 0-1443 0-0141 0-1414 0-0116
10 0-1447 0-0114 0-1409 0-0108
11 0-1444 0-0129 0-1405 0-0113
12 0-1450 0-0141 0-1398 0-0132
13 0-1446 0-0131 0-1396 0-0165
14 0-1454 0-0112 0-1413 0-0151
15 0-1456 0-0116 0-1426 0-0146
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girls weighed less at every -age, by comparison with
the ICMR standards. These variations might be due
to the fact that these standards were calculated in
1970 or thereabouts, on the basis of the total rural
population of India. In our study, carried out in 1977,
rural schoolchildren in Delhi only were considered.
More research is needed to explore the reasons for
these differences in weight. The finding that the
children from Delhi rural areas are lighter, height for
height, than the ICMR standards is a matter for
concern, because, on average, the people of the rural
areas around Delhi would be expected to be far
better off economically than those in most of the
other rural areas in India.

Figs. 2 and 3 show that the index W/H increases
with age and the index W/H3 decreases with age in
both boys and girls. Both these indices are seriously
biased with respect to age. But the index W/H2 is
invariant with age in the range six to 15 years for both
boys and girls. The use of the index W/H or W/H3 can
produce misleading conclusions.
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Fig. 1 Trends in mean height and weight with age (6-15
years).
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Fig. 2 Trends of indices with age (boys).
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Fig. 3 Trends of indices with age (girls).

When examining the indices in this study, it can be
inferred that the index W/H2 is independent of age in
the range six to 15 years. This age-independent index
has practical value in developing countries like
India-especially in rural areas- where the exact

age of children may be difficult to ascertain when
studying nutritional status. The index W/H2 is found
to be invariant with height in the adult age range. It
appears that the index is suitable for all ages in both
sexes including children of preschool age in India.

We thank Dr. T. Khosla for helpful comments.

Reprints from Dr. D. Subash Babu, consultant in
public health, Health Office, 6, Harper Lane,
Floriana, Malta.
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