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A CROSS-SECTIONAL GROWTH STUDY
OF TRANSVERSE AND ANTEROPOSTERIOR DIMENSIONS
IN BENGALI BOYS OF CALCUTTA, INDIA

P.Dasgupta
Anthropometry and Human Genetics Unit, Indian Statistical Institute, Calcutta, India

Abstract: This is the first report on cross-sectional growth of six nonlinear dimensions, namely, biacromial
diameter (N = 775), bi-iliocristal diameter (N = 755), transverse chest (N = 757), anteroposterior chest (N =
762), bicondylar femur (N = 773), and wrist breadth (N = 775) in the Bengali boys of Calcutta from 7.0 to 16.0
years. In four transverse traits, the age interval of peak annual increment (12.0 — 13.0 years), together with
ages of increased standard deviation (12.0 — 14.0 years), give some indirect evidence for the onset of
adolescent growth spurt from 12.0 years. Calcutta boys are similar to the Indian boys (ICMR 1972) in hip
width, but larger than the semi-urban Bengali boys (Das 1985) in both shoulder and hip width. The results
presented could be utilized as a reference data for the contemporary Bengali urban boys.
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Introduction

In the nation-wide growth survey of the Indian children, carried out by the Indian
Council of Medical Research (ICMR 1972), the Bengali children were not included.
Therefore, in 1982—83, a cross-sectional growth study of 25 anthropometric measures
was undertaken following Weiner and Lourie (1969) on 825 Bengali boys in Calcutta
from the Indian Statistical Institute. We partly presented before, growth data of thirteen
anthropometric variables so obtained, on the Bengali boys between 7.0 to 16.0 years
(Pakrasi, Dasgupta and Dasgupta 1987, Pakrasi, Dasgupta, Dasgupta and Majumder
1988, Dasgupta and Das, unpublished).

The present communication deals with cross-sectional growth of six more
anthropometric variables, namely biacromial diameter, bi-iliocristal diameter, transverse
chest, anteroposterior chest, bicondylar femur and wrist breadth in the same sample of
Bengali boys.

Subjects and Methods /

The anthropometric data were collected from one school situated at the northem part
of the city of Calcutta. The socio-economic and demographic characteristics of the
sample boys and their families, method of age grouping of data, the reason for occurring
unequal sample size in different measurements, etc. have been mentioned in details in
Pakrasi, Dasgupta and Dasgupta (1987) and Pakrasi, Dasgupta, Dasgupta and Majumder
(1988).

All the six anthropometric measurements (in cm) were taken by the author following
the techniques suggested in Weiner and Lourie (1969). Biacromial and bi-iliocristal
diameter, transverse and anteroposterior chest were measured by the anthropometer,
while bicondylar femur and wrist breadth were measured by the sliding caliper on the
left side of the subjects with wearing light pants only.
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Technical error of the anthropometric measurements ( —2§) as computed on
double observations, were 0.10 for biacromial diameter, 0.04 for bi-iliocristal diameter,
0.10 for anteroposterior chest, 0.17 for transverse chest, 0.03 for bicondylar femur, and
0.02 for wrist breadth.

Age specific means, standard deviations were calculated for all the six anthropometric
characters. The whole year increments have been calculated by substracting the mean of
the preceding age from that of the succeeding years which gave us the presented mean
annual gain.

Processing of data tabulation and statistical analysis were performed by a Russian
third generation computer (EC 1033) by using the BMDP package programme (Dixon
and Brown 1978).

The results were compared, where possible, with the mixed-longitudinal data of the
Bengali boys (Das 1985) analysed cross-sectionally at the Brussels Computer Centre
(CDC CYBER 858). In addition, the present findings have also been compared with the
boys from other parts of the country, wherever possible.

Results and Discussion

Age specific sample size, mean,
standard deviation and mean annual
increments of the six anthropometric
characters from 7.0 to 16.0 years are
presented in Table 1.

The results show that the mean
values of all other traits increase with
age, except anteroposterior chest,
where from 7.0 to 8.0 years only the
value  decreases slightly.  As
.  biologically expected, the yearly
increments, as a whole, are greater for
biacromial diameter than bi-iliocristal
diameter. It is also observed that the
curve of bi-iliocristal diameter (Fig. 1)
tends to become flat from 15.0-16.0
years while between the same ages
biacromial diameter still tends to
increase. The greater annual in-
crements as well as duration of growth
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Fig. 1: Mean biacromial and bi-iliocristal
diameters of the Calcutta boys (present study)
compared with the means of indian (ICMR 1972) and
semi-urban Bengali boyls (Das 1985)
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in biacromial than bi-iliocristal dia-
meter among the boys, are established
masculine characteristics, used for
explaining the phenomena of sexual
dimorphism (Tanner 1962, 1978).



Table 1. Age specific sample size (N), means (x), standard deviations (SD) and annual increments (cm) in six anthropometric

characters of the Bengali boys from 7.0 to 16.0 years

(i) Biacromial diameter (ii) Bi-iliocristal diameter (iii) Transverse chest
A X SD Increment n X SD Increment n X SD  Increment
(years)

7.0 59 25.35 1.56 58 17.86 1.10 58 17.04 1.20

80 82 26.15 1.36 o 79 18.26 1.03 oe 79 17.40 0% %
9.0 93 27.27 1.61 0'73 88 18.88 1.05 0'92 91 18.00 1.22 0.68
10.0 69 28.00 1.66 1'1 0 65 19.80 1.72 0'39 68 18.68 1.85 0'50
11.0 92 29.10 1.96 1.08 89 20.19 1.26 0'78 91 19.18 1.46 0.69
12.0 92 30.18 2.08 1'70 91 20.97 2.00 1' 13 92 19.87 1.43 1'04
13.0 94 31.88 2.50 1'47 91 22.10 1.47 0'99 91 2091 1.53 0.58
14.0 90 33.35 2.51 1' 14 91 23.09 1.58 0'73 87 21.49 1.65 0'73
15.0 71 34.49 1.98 l. £ 71 23.82 1.51 0'29 69 22.22 1.53 0' 5
16.0 33 3591 1.98 ’ 32 24.11 1.40 g 31 22.74 1.67 S

All ages 775 755 757
(iv) Anteroposterior chest (v) Bicondylar femur (vi) Wrist breadth
Age x SD Increment n X SD Increment n X SD Increment
(years)

7.0 58 11.99 1.04 59 7.19 0.45 59 3.65 0.30

8.0 82 11.88 0.7 . .43 0.43 A 183 Bog -, A

9.0 93 12.34 1.02 0' 41 92 7.65 0.42 0'1 8 94 3.95 0.26 0.11
10.0 66 12.75 1.04 0' 41 68 7.83 0.45 0'28 68 4.06 0.30 0. 14
11.0 90 13.16 1.15 0’32 95 8.11 0.54 0' 17 95 4.20 0.35 0'12
12.0 93 13.48 1.42 0.38 93 8.28 0.58 0' 35 93 4.32 0.35 0'27
13.0 90 13.86 1.20 0' 50 92 8.63 0.45 0' 17 92 4.59 0.25 0'20
14.0 89 14.16 1.32 1'01 89 8.80 0.45 0' 1 89 4.79 0.36 0.1 5
15.0 70 15.17 1.35 0'02 69 8.91 0.38 0' 13 69 4.94 0.27 0.06
16.0 31 15.19 1.17 ’ 33 9.04 0.45 : 33 5.00 0.31 :

All ages 762 773 775




Moreover, in this cross-sectional sample 4 transverse characters, namely, biacromial
diameter, bi-iliocristal diameter, bicondylar femur and wrist breadth have exhibited the
maximum annual gain consistently between 12.0 to 13.0 years. Similarly, standard
deviation values in these four characters, are also noticed to be relatively higher in and
around 12.0 to 14.0 years. This phenomena has occurred probably due to the presence of
early, average and late maturing type of boys during these ages in this sample (Pakrasi,
Dasgupta, Dasgupta and Majumder 1988). After these age periods, the increments as
well as standard deviations tend to decline gradually in the succeeding ages.

Despite the cross-sectional nature of the data, these two criteria together give some
indication for the occurrence of adolescent spurt in the transverse traits from 12.0
years, as also noticed previously for all the five linear traits (Pakrasi, Dasgupta,
Dasgupta and Majumder 1988, Dasgupta and Das, unpublished).

In transverse chest, although the maximum yearly gain is noticed between 12.0-13.0
years, however, the pattern of standard deviation over the ages, differ in it from the
pattern of the other four transverse characters. On the contrary, in anteroposterior chest,
although, unlike the transverse dimensions, the maximum yearly gain is noticed later
between 14.0-15.0 years, nevertheless, the trends of variability are more or less alike
with four of the five transverse dimensions (Table 1).

Hip width of the Bengali boys of Calcutta are more or less similar to the Indian boys
(ICMR 1972) at the corresponding ages (Fig. 1). But they are with wider shoulder and
hips than the Sarsuna—Barisha boys (Das 1985). In these two dimensions, the Calcutta
boys have also exhibited earlier onset of maximum annual gain with greater peak values
than the Sarsuna—Barisha boys. The difference in size between the two Bengali sample
may be attributed to the socio-economic conditions. The Sarsuna—Barisha boys are
closer to the socioeconomic class IIl of the ICMR (Hauspie, Das, Preece and Tanner
1980 Iwhile the Calcutta boys represent middle to upper middle class urban families.

In both the dimensions of chest, considered here, the Calcutta boys are larger than the
Gaddi Rajput boys (Singh 1980) during the corresponding ages.

Due to paucity of age specific data of the anthropometric characters studied, the
results generated in the paper for the first time, may be utilized as a reference population
data for the urban middle class Bengali boys. Goldstein and Tanner (1980) have recently
emphasized that such studies are better prefered than where there are no available

standards at all.
*
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