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Abstract: The study aims at evaluating the growth performance o f primary school children o f Patiala 
(Punjab, India) belonging to lower and lower-middle socio-economic groups, with special emphasis on the effects 
o f social class and urbanization. Cross-sectional data on 1380 children (656 boys and 724 girls) ranging in age 
from 6 to 12 years were collected during 1974. Dimensions measured were height, weight, circumference o f  chest 
and upper arm, triceps, subscapular and suprailiac skinfolds. Standard techniques (Weiner and Lourie 1969) 
were followed for taking these measurements. The boys are significantly taller and heavier than the girls, where
as the girls possess significantly more amounts o f subcutaneous tissue, from 6 to 12 years. The Punjabi children 
are taller than the combined Indian sample. On average, the children o f the present study are smaller in size 
and lighter in body weight than British children and fa ll between the 3rd and 25th centiles o f the British stan
dards. Children belonging to lower and lower-middle socio-economic classes are significantly lighter in body 
weight and smaller in height than their coevals o f higher groups. The urban boys are taller and heavier than 
their rural peers, however, the differences are not as marked and clear as those o f  socio-economic groups.
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Introduction

There is a great socio-economic diversity in India which probably affects the growth per
formance of children belonging to different groups. Comprehensive studies on the growth 
of children with respect to social class and urbanization are few in this part of the country 
(Sharma and Kaul 1970, Sidhu and Phull 1974, Garg 1978, Hauspie, Das, Preece and 
Tanner 1980). The present study is aimed at evaluating the growth performance of prima
ry school children belonging to lower and lower-middle socio-economic groups of Patiala 
city with special emphasis on the effects of social class and urbanization.

People generally follow a vegetarian diet and usually consume cereals, pulses and veg
etables. The consumption of milk, milk products, fruits and meat products if fairly low, 
Keeping in mind the economic stresses; under which these groups live, it is reasonable to 
assume that their nutrient intakes may be inadequate. The parents of these children are 
mainly daily wage earners, unskilled workers (lower socio-economic class), skilled workers, 
civil servants, petty shopkeepers, small trades (lower-middle socio-economic class), and so on.

Material and Methods

The present cross-sectional study was conducted on 1380 children (656 boys and 724 
girls), aged 6-12 years, from Patiala city in the Punjab State of India, during 1974. The delay 
in reporting this data has unfortunately been due to the lack of computation facilities. Eight 
out of a total of about two dozen Government schools, distributed in different colonies of 
Patiala city, were chosen for data collection so that each area should be duly represented.
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Table 1: Body weight, height, chest circumference and upper arm circumference in Punjabi boys and girls, aged 6-12 years

Age group
(yr) Boys

N
Girls

Height
Boys Girls

Body Weight 
Boys Girls

Chest Circ.
Boys Girls

Upper arm circ. 
Boys Girls

6 ± 60 52 112.30 102.50 17.25 16.21 54.80 50.90 14.61 14.52
(7.22) (8.14) (3.12) (2.17) ( 2 .2 1 ) (2.39) (0.95) (0.98)

7± 87 133 118.50 110.10 19.57 17.51 56.20 52.20 15.92 14.86
(6.19) (5.98) (2.82) (2.04) (1.87) (2.25) (1.27) (0.93)

8 ± 109 123 124.10 115.90 21.62 19.15 57.90 53.50 16.34 15.25
(7.26) (6.97) (3.27) (3.05) (192) (2.76) (1.09) (1.15)

9± 123 163 129.70 121.00 24.08 21.05 59.10 54.90 16.52 15.68
(6.37) (6.97) (3.13) (2.65) (2.83) (2.76) (0.92) (1.16)

10± 126 167 132.60 125.80 35.66 23.02 61.80 56.00 17.32 16.16
(5.85) (6 .2 0 ) (2.95) (3.31) (1.76) (2.95) (0.96) (1.17)

11 ± 84 45 136.20 128.70 27.71 24.51 63.40 57.20 17.70 16.27
(6.41) (6.62) (3.89) (4.82) (2.09) (3.52) ( 1.21 ) (1.43)

12± 67 41 140.90 133.30 29.29 26.90 65.60 59.10 18.08 16.90
(6 .6 8 ) (6.90) (3.75) (4.58) (2.37) (3.69) (1.17) (1.55)



All apparently healthy, normal and; unrelated children of these selected schools were 
measured for weight, stature, upper arm and chest circumferences, subscapular, suprailiac 
and triceps skinfolds. The techniques as recommended by the IBP/HA Growth Sub-com
mittee (Weiner and Lourie 1969) were followed for taking these measurements.

Dates of birth of the children were noted from the school registers, maintaining fairly 
accurate records, and decimal ages on examination were calculated to three places. Age 
grouping was done in the following manner: group 6 ± included all children between 5.500 
and 6.499 years, group 7 ± included children between 6.500 and 7.499 years, and so on. 
The distribution of children in each age-group is given in Table 1.

Results

The mean and SD of various body measurements in Punjabi boys and girls, aged 6-12 
years have been presented in Tables 1, 2. The boys are significantly taller and heavier and 
possess larger chest and upper arm girths than the girls who, on the other hand, have more 
amounts of subcutaneous tissue.

Table 2: Triceps, subscapular and suprailiac skinfolds in Punjabi boys and girls, aged 6-12 years

A g e  group T riceps Su b scap u lar S u p ra ilia c

(yr) B oys G irls B oys G irls B oys G irls

6 ± 7.15 8.12 5.08 5.17 3.85 4.02
(1.82) (2.69) ( 1.2 1 ) (1.16) (0 .8 8 ) (1.07)

7± 7.02 8.03 4.83 5.14 3.79 4.17
(2.23) (1.95) (0.92) ( 1.12) (0.97) (1.07)

8± 6.98 7.95 4.95 5.27 3.94 4.59
(2.19) (1.95) (0.76) (1.26) (1.28) (1.69)

9± 6.67 7.77 5.13 5.35 4.66 4.82
( 1.6 8 ) (2.47) (0.83) (1.34) (1.18) (1.96)

10± 6.80 8 .2 0 5.22 5.55 4.07 5.07
(1.73) (1.77) (0.97) (1.50) (1.31) (1.59)

11± 6.91 8.13 5.09 5.69 4.58 5.36
(1.91) (2.04) (0.83) (1.93) (1.06) (2.08)

12± 7.09 8.34 5.36 6.05 4.71 5.48
(1.85) (2.05) (1.27) (1.55) (1.57) (2.38)

The children of the present study have been compared with the combined Indian sam
ple (ICMR 1972) for height and weight and Bengali middle class children (Hauspie et al. 
1980) for height. The Patiala boys are taller than the combined Indian sample as well as
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the middle class Bengali boys. The Patiala boys may be genetically larger than the Bengali 
boys because the environmental factors affecting the Bengali boys are more favourable than 
those affecting the Patiala boys. The combined Indian sample is a pool of many ethnic and 
socio-economic groups. However, the heights of the girls from all these groups are practi
cally similar. The body weight of Patiala children is greater compared to their combined 
Indian counterparts.

Comparisons of Punjabi children with the British standards were also made with the 
objective of evaluating the growth status of children in the present study with a population 
from a developed country. For height and weight, standards of Tanner, Whitehouse and 
Takaishi (1966) and for triceps skinfold, standards ofTanner and Whitehouse (1975) were 
chosen for comparisons. The height of the average Punjabi boys is between the 10th and 
25th centiles and that of the average Punjabi girls is around the 3rd centile of the respec
tive British standards. The weight and triceps standards in British children are based on the 
log transformations, whereas in the present study these variables were not log normalized. 
Had the log transformation of weight and skinfolds been attempted in the present study, 
the mean values would have come down slightly and the position of Punjabi children vis-a- 
vis British standards, which is now between the 10th and 25th centiles, would rightly have 
been towards the 10th centile or thereabouts.

Discussion

Children belonging to Group II (lower socio-economic) of the present study are signifi
cantly lighter in body weight and smaller in stature than their coevals belonging to Group 
I (higher socio-economic) throughout the period of study. Similar findings have been 
reported on many population groups in India (Sharma and Kaul 1970, Bánik et al. 1972, 
ICMR 1972, Garg 1978). The socio-economic differences in height and weight, especially 
in girls, became magnified around 11-12 years, because around these ages the higher social 
class girls may be experiencing their adolescent spurts in height whereas their lower social 
class coevals may quite behind them in adolescent development. Tanner (1978) has simi
larly observed that the upper socio-economic groups are larger and have a more rapid 
tempo of growth. The socio-economic differences leading to better growth performance of 
higher social status children are almost universal and have been found in developing and 
developed countries (King, Faucauld, Faugere and Severinghaus 1963, Eveleth and Tanner 
1976). Only one study on contemporary Swedish children has so far not shown any differ
ences in growth performance of children belonging to different socio-economic classes 
(Lindgren 1976).

There are all shades of socio-economic groups in India, from highly underprivileged 
slum-dwellers to the elite industrialists. The two groups studied to not illustrate the 
extremes, therefore the magnitude of the differences between the socio-economic levels is 
just moderate. The people belonging to the higher socio-economic group can afford better 
living accommodation, good nutrition and have greater access to health care delivery ser
vices than their less privileged counterparts. Marriages within the lower social group usu
ally take place between people living near to each other, due to financial constraints 
restricting mobility, whereas the “upper” group people are able to choose their spouses 
from more distant places as they travel more, thus leading to greater genetic variability. It 
may be speculated from above that hybridization may in part contribute to the socio-eco
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nomic differences in the growth performance of children, however, this needs data to sup
port it. The differences in the growth of the two categories of children recorded here would 
mainly, and not entirely, emanate from the differences in the socio-economic levels of the 
two groups. It seems probable, as Eveleth and Tanner (1976) have generalized, that all such 
differences might not be of social class origin since the classes are to some extent endoga- 
mous and movement from one class to another in some cultures is linked with size and abil
ity.

The children of the urban areas of lower and lower-middle classes have undoubtedly 
greater access to these facilities than their rural counterparts, but these are well below the 
level enjoyed by the upper classes. There seems to be some qualitative difference in the 
urban and rural environments in this area. The socio-economic levels of the urban and rural 
samples are nearly similar, both groups belong to the lower and lower-middle class of soci
ety. Thus the differences in the urban rural comparisons reflected here, and which are not 
as marked and clear as those of socio-economic comparisons would largely be due to the 
effect of urbanization.
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