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Abstract:
In the summer of 899 School Children (473 boys and 426 girls)
aged 6-11 years in Aligarh district, Northern part of India were measured
of blood pressure, height and weight. Systolic, diastolic and mean arterial
blood pressure have a strong positive correlation
with age, height and
weight (P<O.OOl). There is no significant difference in SBP, DBP and MBP
among the boys and girls of corresponding age. Inspite of sample fluctuation
weight has shown a strong correlation with blood pressure (P<O.OOl) among
both sexes in any of the age groups.
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INTRODUCTION
It is well established that hypertension
is a major public health burden. Large
number of correlative studies on the various
etiological factors like, age, sex, weight,
build, socio-economic status, psychological
factors have so far been inconclusive (1).
There is evidence to suggest that genetic
factors
predispose
thew
siblings
of
hypertensive
persons
to higher
blood
pressure levels at younger ages (2). Today,
most researchers
appear to accept the
multifactorial environmental background for
blood pressure
and entertain
mostly
polygenic or mixed models (3-5).
In Indian population, few hospital based
studies have been carr-ied out to investigate
the rural-urban
differentials
in blood
pressure
levels
(6, 7) and also in
school children (8), However, hardly any
*Corresponding

Author

North India

children

systematic
studies
are available
with
reference to the blood pressure in children
in India. The present results bring out (i) a
systematic indication of linear effects of age,
height and weight for all variables of blood
pressure, (ii) the trend of systolic, diastolic
and mean arterial blood pressure in children
in the town of Aligarh district in North
India.
METHODS
The study was conducted in Aligarh city
of Uttar Pradesh, a North Indian State, The
demographic characteristics
of the district
are fairly typical of that prevailing in other
parts of the state. The school going boys
and girls were purposively chosen from the
different mohallas (colonies). A total of 899
children between ages 6 to 11 years. The
age was determined to nearest birth date
from the school registration book.
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The
m e a s u r e m en t s
were
taken
during the school hours in the leisure
periods and sometimes,
also, at home
through subsequent visits. Apprehensive,
uncooperative, crying or obviously excited
children were excluded. All the subjects
came from a typical low income families.
They lived together with them in the same
or adj acent households and by profession
are lock makers. Health is the last priority
on their expenditure budget. Thus, the gene
pool and at least the food and work
environment of the compared groups were
more effectively controlled.
Limitations

of the study

The blood pressures
have also been
influenced by the environmental variation
like familial, food habit and nature of work
which
influence
the
phenotypic
manifestation rather than genotypes. It is
therefore,
necessary,
to minimise
the
extraneous
influences
on genes
and
environmental
factors.
In
present
population, the familial· aggregation due to
extreme low socio-economic
status
and
consanguineous marriage makes clusters of
family from the same genetic back ground
which leads to demic subdivision within the
population. This makes it difficult to obtain
adequate samples. However, the present
study populations are uniformly distributed
and largely homogeneous with food habits,
socio-economic status
and genetic back
ground.
Blood pressure,

height and weight measurements

The measured phenotypes are systolic
blood pressure
(SBP), diastolic
blood
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pressure (DBP) and mean arterial blood
pressure (MBP), the latter defined as the
average pressure level during the cardiac
cycle. MBP is simply estimated
(9) as
DBP + (SBP-DBP)/3 ..
Blood pressure measured with a mercury
sphygmomanometer
and a stethoscope by
following the recommendations of American
Heart Association (10). The subjects were
in a supine position. The mean of two
consecutive measurements which were less
than 5 mm Hg apart was used. SBP was
determined
at the point at which the
Korotkoffs sound became audible, whereas
DBP was measured
at the complete
disappearance
of the Korotkoffs
sounds
(Phase
V of the
American
Heart
Association).
A cross-test
study conducted
in 85
subjects
showed
that
the intraclass
reliability
coefficients are 0.91 and 0.90
for SBP and DBP respectively, the procedure
was quite reliable.
Subjects
suffering
from any major tension
were omitted
(major tension was a personal assessment
of the respondent of immediate psychological
stress
and pertained
to the fortnight/
preceedings
the date of examination,
deatl;,
marriage
of immediate
family
members).
Height
was measured
the vertical
distance from vertex to floor to the nearest
0.5 cm with a triangular block down on the
head and a wooden rular fixed against the
wall.
The body weight of the subject was taken
with weighing
machine
(Libra, India).
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Weight was measured to the nearest O.Skg.
The subjects were allowed to have minimum
clothes on all loose outfits were removed.

RESULTS
A trend of increase
of mean values
of SBP, DBP and MBP with age have
been observed (Table 1) in both sexes.
Although
there were not significantly
different
within age group. The height
and weight of boys were significantly more
(P<O.OOl) than that of the girls in the every
corresponding age groups. The details are
depicted in Table II.

All measurements were taken by a team
consisting
doctor, well trained
human
geneticist and nurse.
Student's
t-test
was used in the
comparison of data and the significance level
was accepted as P<O.OS.
TABLE I:

Age

Systolic

(years)

Boys

blood pressure"
Girls

99.86±1.12
101.44±1.01
102.00±0.95
103.06±1.01
104.00±1.22
106.00±1.31

6
7
8
9
10
11

Systolic, diastolic and mean arterial blood pressure
North Indian children (mean ± standard error).

100.18±1.54
101.72±1.30
100.27 ±1.35
104.78± 1.38
105.01±1.32
105.89±1.36

Diastolic

blood pressure"
Girls

Boys
59.49
58.64
61.57
62.57
64.85
65.29

± 0.91
± 0.94
±0.87
±0.97
± 1.20
± 1.40

64.57±
62.60±
63.44±
64.08±
66.00±
66.86±

1.29
1.30
1.18
1.37
1.32
1.38

among

Mean arterial

blood pressure"

Boys

Girls

72.88±0.96
72.87±0.95
75.06±0.90
75.77±0.97
77.88±1.20
78.51±1.34

76.23±1.37
75.57±1.29
75.82±1.24
77.74±1.35
79.89±1.30
79.69±1.36

*Not significant
TABLE II:
Variable

Height and weight of children,

by age in North India (mean ± Standard
Boys

error).
Girls

Age 6 years
Height (em)
Weight (kg)

116.99± 1.23
16.11±0.63

101.19±1.40*
12.33±0.65*

Age 7 years
Height (em)
Weight (kg)

120.18± 1.50
18.11±0.81

102.45± 1.08*
13.11±0.54*

Age 8 years
Height (em)
Weight (kg)

120.79±1.43
19.23±0.79

112.90±0.91 *
14.82±0.51 *

Age 9 years
Height (em)
Weight (kg)

123.35 ± 1.45
21.98±0.76

115.62±0.74*
17.17±0.53*

Age 10 years
Height (em)
Weight (kg)

126.65±1.49
23.64±0.79

117.63±0.98*
19.33±0.58*

Age 11 years
Height (em)
Weight (kg)

128.59±1.48
25.55±0.80

120.30±1.14*
20.50±0.43*

*P<O.OOl
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The systolic blood pressure
showed
a positive correlation with diastolic and
mean arterial blood pressure at P<O.OOl
level of significance in both sexes (Table III).
In both boys and girls, SBP, DBP and MBP
revealed
a highly significant
positive
correlation
with height,
weight
and
TABLE III:

age (Tables III, IV, V). However, SBP,
DBP and MBP had the strongest correlation
with weight in both sexes. The correlation
coefficient
of all these
independent
variables was significant at 0.01 percent
(P<O.OOl) probability level in both boys and
girls.

The correlation coefficient of systolic blood pressure
to other variables among children in North India.

in relation

Girls

Boys (n = 473)

Variables

426)

(n. =

r

P value

r

P value

DBP

0.90

<0.001

0.87

<0.001

MBP

0.94

<0.001

0.89

<0.001

Height

0.17

<0.001

0.34

<0.001

Weight

0.35

<0.001

0.50

<0.001

Age

0.28

<0.001

0.31

<0.001

TABLE IV:

The correlation coefficient of diastolic blood pressure
to other variables among children in North India.
Boys (n = 473)

Variables

in relation

Girls

(n = 426)

r

P value

r

P value

Height

0.52

<0.001

0.22

<0.001

Weight

0.62

<0.001

0.40

<0.001

Age

0.48

<0.001

0.20

<0.001

TABLE V:

The correlation coefficient
relation to other variables

of mean arterial blood pressure
among children in North India.

in

Girls (n. = 426)

Boys (n = 473)

Variables
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r

P value

r

P value

Height

0.22

<0.001

0.29

<0.001

Weight

0.48

<0.001

0.57

<0.001

Age

0.38

<0.001

0.26

<0.001
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pressure
and move. together,
it was
felt desirable to correct the measurement
for the effect of blood pressure through
a simple
linear
regression
analysis
are presented in Tables VII to IX. It is
however, seen that height, weight and
age for both sexes exhibit a consistent
significant effect on SBP, MBP and boys
for DBP. In DBP among girls only weight
shows significant effect at least at 0.05 level
of probability.

Systolic, diastolic and mean arterial
blood pressures
were compared
using
the student 't' test in three age group: (A)
6-7 years (B) 8-9 years (C) 10-11 years
(Table VI). All types of blood pressure in
boys and girls of group C were higher than
groups A and B. Whereas, in boys, SBP, DBP,
and MBP were more significantly increase
with increasing age.
Since each of the variables
studied
known to be correlated
with blood

IS

TABLE VI:
Age group
(years)

Blood pressure

Systolic

by age group among North Indian childrenCmean ± Standard

blood pressure

Boys
A.6-7
B.8-9
C.10-11

Diastolic

100.98± 1.13
102.43± 1.20
105.42±1.16

Girls

Boys

59.06±0.81
62.17±0.96
65.08±1.00

63.55±1.11
63.74±1.18
66.41± 1.20

72.87±0.89
75.44±0.91
78.21±0.98

P values for different
A vs B
A vs C
B vs C

NS
<0.001
<0.01

Mean arterial

Boys

Girls

100.66±0.92
102.57±1.00
105.04±1.02

blood pressure

NS
<0.01
NS

<0.05
<0.001
<0.05

error).
blood pressure
Girls
75.87±1.12
76.74±1.15
79.79±1.36

age group
NS
NS
NS

NS
<0.05
NS

<0.05
<0.001
<0.05

NS = Not significant.
TABLE VII:
Variables

regressions

Males
Females
Males
Females
Males
Females

Weight
Age
indicate

significance

TABLE VIII:
Variables

variables

on systolic blood pressure.
Intercept

P-values

1.993*±0.169
2.514*±0.943
1.556*±0.303
1.199*±0.260
0.863*±0.072
0.658*±0.160

-81.960
-147.180
-139.065
-107.240
-80.153
-59.302

<.001
<.05
<.005
<.01
<.001
<.01

levels when testing

Estimated
Sex

for different
Slope

Sex

Height

Asteriks

Estimated

regressions

the observed slope against

for different variables

zero.

on diastolic blood pressure.

Slope

Intercept

P-values

Height

Males
Females

1.473*±0.300
3.401 *±1.859

-31.310
-107.98

<.005

Weight

Males
Females

1.205* ±0.263
1.695*±0.616

-54.018
-93.270

<.005
<.05

Age

Males
Females

0.657*±0.103
0.879*±0.389

-32.301
-48.271

<.005

Asteriks

indicate

significance

levels when testing

the observed slope against

zero.
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TABLE IX:
Variables

Estimated

regressions

Sex

for different

variables

on mean arterial

blood pressure.

Slope

Intercept

P-values

Height

Males
Females

1.729* ±0.253
3.372*±1.206

-7.764
-149.644

<.001
<.05

Weight

Males
Females

1.387*±0.269
1.620*±0.295

-83.977
-109.33

<0.005
<.005

Age

Males
Females

0.763*±0.081
0.859*±0.221

-49.085
-58.103

<.001
<.025

- Asteriks

indicate

significance

levels when testing

DISCUSSION
The consistent increase of blood pressure
(all types) in the North Indian children
of age range 6-11 years of each sex
have been shown with increase
of age
at every stage. This positive significant
correlation
with the increase
in age,
considered here, apparently
agrees with
the findings reported
by other studies
in children (11-16). The average annual
increase in mean SBP in the given age
range (6-11 years) was 1-2 mm Hg in
both sexes, which is almost similar to
the report of World Health Organization
(17). For DBP and MBP, a increasing trend
with age have been found but less marked
than that of SBP.
Inspite
of sampling fluctuations,
in
regard to the effect of height and weight on
blood pressure in North Indian children
have shown a strong positive correlation.
However, it have been found the strongest
correlate' of both SBP and DBP was weight
(P<O.OOl) in both sexes. The correlations of
blood pressure with height and weight were
not as strong in other studies (18-19) as
in our studies.
Further,
the regression

the observed slope against
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zero.

analysis also showed a clear significant
effects of height,
weight
and age on
SBP, DBP and MBP respectively
in
both sexes although male component are
more pronounced on this effects. Besides
arterial pressure is not a stable character,
being labile physiometric
trait in man
for which sufficient
care, caution
and
regularity of timings during the collection
of the data, such as has been taken in
the present
study,
is necessary.
In
several
cases,
multiple
investigators
with multiple manometers and stethoscopes,
nutritional background and other cultural
factors
were
likely
to have
added
considerably
error in the data. In the
present
study, height,
weight and age
individually
have
a strong
positive
correlation with systolic, diastolic and mean
arterial blood pressure.
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