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In the present investigation body mass index, blood pressure and haemoglobin have been studied
among Jat-Sikh children of Patiala district. The sample consists of 251 boys and 306 girls ranging
in age from 10 to 16 years. All the variables have shown a general tendency towards increase with
age. The boys are significantly heavier and taller than girls at most of the age levels from 12 to 16
years. The value of BMI is also slightly more in boys in all age groups except at 11 and 15 years
and significantly more in boys at 14 years of age. Blood pressure has also been found to be more
in boys at all age levels except at 12 and 13 years. The differences reach a level of significance at
16 years in systolic blood pressure and at 11 and 14 years in diastolic blood pressure. The
haemoglobin level has been found to be significantly more in boys in all age groups. After 12
years the level of haemoglobin has increased more markedly in boys.
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Introduction

Body Mass Index (BMI) is a
reliable indicator of health and nutritional
status of human beings (Garrow and
Webster, 1985; Rookus et al., 1987; Must
et al., 1991; Naidu et al., 1991; Cole et
al., 1995; Pishdad, 1996 and Yanai,
1997). Body Mass Index also known as
the “Quetlet’s Index” expresses the
relationship between the two most widely
used parameters to monitor linear and
ponderal growth, viz., height and weight.
BMI does not measure fat directly, but
research has shown that BMI correlates to
direct measures of body fat, such as by
under water weighing and dual energy X-
ray absorptiometry (Mei et al., 2002).

There are preliminary evidences
that hypertensive processes begin in the
childhood (DeSweit et al., 1992), with
numerous studies finding co-relations
between blood pressure levels from early
to late childhood (Lauer and Clark, 1989)

and from childhood to adulthood (Nelson
et al., 1992). These reports suggest the
importance of tracking blood pressure in
children to detect the early stages of
hypertension.

As association between age,
height, weight, body mass index and
blood pressure has been studied by
various investigators (Siervogel et al.,
1982; Kaas, 1985; Dyer and Elliott,
1989; Lauer and Clark, 1989; Sandin et
al., 1990; Stamler, 1991; Roche and
Siervogel, 1991; Chen et al., 1995; Rona
et al., 1996; Kaufman et al., 1997; Luke et
al., 1997; Vijayalakshmi et al., 1997;
Steyn et al., 2000; Venkataramana et al.,
2001; Mufunda et al., 2006 and Mzayek et
al., 2007).

Haemoglobin concentration is an
important diagnostic indicator for the well
being of an individual. In prepubertal
period no major differences have been
reported  between the sexes in
haemoglobin concentration. It is only
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after the onset of menstruation that the
differences emerge (Velberg et al., 1976).
The total amount of haemoglobin in the
body increases more in boys than in girls
at puberty (Sjostrand, 1953).
Menstruation is the principle cause of iron
loss in women (Hallberg et al., 1966;
Simon et al., 1981 and Frassinelli et al.,
1985). Evaluation of the haemoglobin
concentration of women from India,
Canada, Central America, China and the
United States shows that this situation is
wide spread (Cook et al., 1986; Ji et al.,
1987 and Looker et al., 1997). Women
worldwide are at risk of being in a
negative iron balance and by current
criteria if their haemoglobin concentration
is less than 11.5g/ml they are deemed to
be anaemic, whereas in men the cut off
point is 13g/100ml (Hoffbrand and Pettit,
1993).

In the present investigation an
attempt has been made to study body
mass index, blood pressure and
haemoglobin levels in Jat Sikh children
ranging in age from 10 to 16 years.

Material and Method

The present cross-sectional study has
been conducted on 557 Jat Sikh children
(251 boys and 306 girls) ranging in age
from 10 to 16 years. The decimal age of
the subjects has been calculated up to
three decimal places (Weiner and Lourie,
1969). The data have been grouped in
yearly age groups i.e. 9.500-10.499,
10.500-11.499 and so on. The
measurements taken on subjects are
weight, height, blood pressure and
haemoglobin. The equipment used for
taking the various measurements are
weighing machine, anthropometer rod,
sphygmomanometer, stethoscope and
Sahil’s haemometer. The statistical tests

viz., mean, standard deviation, standard
error of mean and test of significance ‘t’
have been applied.

Results:
Weight, Height and Body Mass Index

Table 1:  Mean and standard deviation of weight, stature
and body mass index of Jat Sikh children from 10 to 16
years of age.

Age N Weight Stature BMI
(Kg) (Cm) (Kg/v?)
Mean S.D. Mean SD. Mean S.D.
Boys

10 24 3128 961 14157 941 1537  3.39
11 30 3021 671 14150 9.78 1495  1.88
12 34 3607 580 14535 6.07  17.02 226
13 33 4110 750 15160 1050 17.81  2.61
14 42 4415 459 15558 714 1827 194
15 48 4684 757 161.08 10.84 17.96 192
16 40 5355 871 16495 1031 19.69  2.76
Girls
10 30 2856 459 13753 7.5 1504 183
11 40 2868 580 13800 856  14.97 233
12 39 3283 516 14196 7.90 1633 251
13 52 3700 585 14787 751 1689 219
14 58 3986 524 15269 564 1698  1.89
15 49 4243 444 15254 566 1822  1.60
16 37 4760 478 15400 582 1937 154

Table 1 represents the mean and
standard deviation values of weight,
height and body mass index of boys and
girls ranging in age from 10 to 16 years.
A continuous increase in weight has been
reported in both boys and girls except at
11 years in case of boys. Boys have been
found to possess more weight at all age
levels as compared to girls with
statistically significant differences from
12 to 16 years of age. Height has also
shown a continuous increase in both boys
and girls at almost all age levels. Boys
have been found to be taller than girls at
all age levels with significant differences
at 12 and 14 to 16 year of age.

The mean value of body mass
index has increased from 15.37 kg/m’ at
10 years to 19.69 kg/m? at 16 years in
boys and from 15.04 to 19.37 kg/m’ in
girls, thus making a total gain of 4.32
kg/m® in boys and 4.33 kg/m? in girls

45



Journal of Exercise Science and Ph

from 10 to 16 years. The maximum gain
in BMI has occurred at the same age
group in both boys and girls i.e. between
11-12 years, 2.07 kg/m? in boys and 1.36
kg/m? in girls. The values for body mass
index has been slightly more in boys in all
age groups except 11 and 15 years and
significantly more in boys at 14 years of
age only.

Blood Pressure

Table 2:  Mean and standard deviation of Systolic and
Diastolic blood pressure and Haemoglobin in Jat Sikh
children ranging in age from 10 to 16 years.

Age N SBP DBP Haemoglobin
(mm/Hg) (mm/Hg) (Gm/dl of
Blood)
Mean S.D. Mean SD. Mean S.D.
Boys

10 24 12062 418 8045 431 1137 148
11 30 11970 358 8000 321 1113 175
12 34 12210 347 7914 324 1205 138
13 33 12178 376 7921 332 1245 176
14 42 12180 450 8023 245 1221 163
15 48 12247 502 8120 381 1355 140
16 40 12287 451 8275 631 1374 154

10 30 11900 266 7886 1.66 1034 1.66
11 40 11907 429 7745 432 1005 182
12 39 12130 339 8000 342 1042 164
13 52 12221 361 8013 3.88 1018 1.77
14 58 12072 238 7886 3.98 1032 1.92
15 49 12187 440 7963 420 1052 150
16 37 12070 441 8049 357 1130 154
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increase from 80.45 mm of Hg to 82.75
mm of Hg in boys and from 78.86 mm of
Hg to 80.49 mm of Hg in girls from 10 to
16 years of age as evident from Table 2.
Diastolic blood pressure has been
observed to be slightly higher in boys
than girls in all age groups except 12 and
13 years. Significant sex differences have
been observed at 11 and 14 years of age.

Haemoglobin

It has been found that boys are
ahead in having more haemoglobin
content than girls at all age levels with
significant differences (Table 2 to 3). In
case of boys the maximum increase in
haemoglobin has taken place from 14 to
15 years i.e. 1.34 g/100 ml of blood, while
in girls increase has taken place from 15
to 16 years i.e. 0.78 gm/100 ml of blood.

Table 3:  Sex Differences (t-test) in various measures of
the body in Jat-Sikh children ranging in age from 10 to 16

Table 2 represents the values for
the mean and standard deviation of
systolic and diastolic blood pressure and
haemoglobin in Jat Sikh children ranging
in age from 10 to 16 years. It has been
found that systolic blood pressure
increases with age in both boys and girls,
with intermittent fluctuations, from a
value of 120.62 mm of Hg to 122.87 mm
of Hg in boys from 10 to 16 years and
from 119 mm of Hg to 121.87 mm of Hg
in girls from 10 to 15 years of age. Sex
differences have been found statistically
significant at 16 years of age only, where
value has been found more in boys.

Diastolic blood pressure has
shown fluctuations with age in both boys
and girls, the values have been found to

years.
AGE WT HT BMI SBP  DBP HB

10 1.27 1.74 0.44 1.65 1.71 2.43*
1 1.00 156  -004 067  2.85*  2.54*
12 2.52* 2.08* 1.25 1.00 -1.11 2.46*
13 267 178 170 -052  -1.17  6.04*
14 4.52* 2.18* 3.36* 1.43 2.14* 5.23

15 350 485 -075 063 1.87 1045
16 3.77* 574 055  215*  1.96 7.04*

* indicates statistically significant at 5% level
- sign indicate more value in girls

Discussion:

In the present study an attempt
has been made to study the age related
changes in terms of morphological and
physiological variables in Jat Sikh boys
and girls ranging in age from 10 to 16
years. Weight and height have shown a
trend of continuous increase in both boys
and girls and boys are significantly
heavier and taller than girls at most of the
age levels from 12 to 16 years. The body
mass index has also shown a trend of
increase from 10 to 16 years in both boys
and girls. A trend of increase in BMI has
also been reported by Steyn et al., 2000;
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Bose et al., 2005 and Kaur, 2006. In the
present investigation boys possess slightly
more BMI than girls except at 11 and 15
years with significant differences at 14
years, whereas Dowda et al, 2001
reported higher values in girls than boys
ranging in age from 6-18 years. Kaur
(2006) has also reported slightly more
values of BMI in girls with non
significant sex differences at all age levels
from 5 to 16 years.

The total increase in BMI is more
or less same i.e. 4.32 kg/m? and 4.33
kg/m? in boys and girls respectively.
Maynard et al. (2001) and Kaur (2006)
have reported more increase of BMI in
girls than boys.

Blood pressure i.e. systolic and
diastolic has been found to increase with
age in both boys and girls with
intermittent  fluctuations. Lauer and
Clark, 1989; Rosner et al., 1993; Sinaiko,
1996; Hashimoto et al., 1997; Kafali et
al., 1997 and Steyn et al., 2000 have also
reported a trend of increase in blood
pressure with age.
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