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ABSTRACT

A study was conducted on two thousand five
hundred and sixty school children to evaluate
the prevalence of hypertension in apparently
healthy school children of a prosperous, indus-
trialized city of Punjab. The children belonged
to 5-15 years age group of both sexes. The
weight (kg) was taken by a standardized
weighing machine while height was measured
using a calibrated bar. For diagnosing obesity,
the body mass index (DM1) was calculated by the
formula:

Weight (g)

Height (cm®)
A value of >2.26 was considered as obesity.
Blood pressure (BP) measurements were
taken by a mercury sphygmomanometer as per
the recommendations of American Heart Associ-
ation. Hypertension was diagnosed if blood
pressure was more than 95th percentile for the
age. Family history of hypertension was en-
quired from the parents of children. The BP of
the hypertensive children was reassessed after

six and nine months.

The prevalence of hypertension was 2.8% at
the first screening but decreased to 1.3% and
1.1% by 6 and 9 months, respectively. This fall
was statistically significant (p<0.01). There was
no significant difference in the prevalence of hy-
pertension between the two sexes. At the final
screening, only children of 11 years or above
were hypertensive. A statistically significant
correlation with positive family history of hyper-
tension was noted; 85.7% of hypertensive chil-
dren had positive family history. The prevalence

Hypertension is the most common, most
potent universal contributor to cardiovascu-
lar mortality. Elevated blood pressure,
labile or fixed, systolic or diastolic, at any
age, in either sex is a contributor to all
forms of cardiovascular diseases(l). Studies
on hypertension in childhood have the
important advantage that they may help in
the control and possibly prevention of high
blood pressure before its harmful sequelae
can occur.

The prevalence of hypertension in chil-
dren is reported to range from a high of
16.2% to a low of less than 1%(2-5). This
diversity in prevalence of hypertension is
due to the varying age groups taken for the
study and different criteria adopted for
defining hypertension, basic differences
between racial sub-groups related to
geographic, dietary and cultural factors.

The present study was conducted to
evaluate the prevalence of hypertension in
apparently'healthy school children in a

of hypertension was much higher in obese as
compared to non-obese children (13.7% vs
0.4%). The correlation between obesity and
hypertension was statistically significant
(p<0.01). It is concluded that obesity in child-
hood has a significant association with hyper-
tension. Both together may be risk factors for
later coronary disease. Modification of such a
risk factor in childhood can have enormous

potential pay-off.
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prosperous, industrialized city of Punjab.
Material and Methods

Two thousand five hundred and sixty
school children of both sexes in the age
group of 5-15 years formed the study mate-
rial. The age was recorded in completed
years. The weight (kg) was taken by a
standardized weighing machine while
height was measured using a calibrated bar.
For diagnosing obesity, the body mass index
(BMI) was calculated by the following
formula:

Weight (g)
Height (cm?)

A value of >2.26 was considered as
obesity(6). Family history of hypertension
was enquired from the parents of children.

Blood pressure (BP) measurements were
taken using a mercury sphygmomanometer
as per the recommendations of American
Heart Association(7). The measurements
were taken in a quiet room in the sitting
posture with the arm resting on the table.
Efforts were made to eliminate the factors
which may affect the blood pressure, e.g.,
anxiety, crying, exercise, etc. The average
of three consecutive readings was taken as
the blood pressure of the child. Hyperten-
sion was diagnosed if the blood pressure
was more than the 95th percentile for the
age. The blood pressure of the hypertensive
children was reassessed after six and nine
months.

Results

At the first screening, 2.8% of the chil-
dren had elevated blood pressure. Six
months later it was reduced to 1.3% and af-
ter nine months only 1.1% were hyperten-
sives (Table I). The fall in the prevalence
rates from first screening to 6 months was
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statistically significant (p <0.05).

There was no significant differnce in the
prevalence of hypertension between the two
sexes. On the initial screening, the age
groups for hypertension ranged from 6-15
years but later on only children of 11 years
or above were hypertensive. The prevalence
rates were higher for the age group of 13-15
years (Table II). The range of systolic BP
was 132-140 mm Hg and diastolic 82-90
mm of Hg. As seen in Table HI, out of 28
hypertensive children, 85.7% had positive
family history of hypertension. This correla-
tion was statistically significant (p <0.01).

Obesity was correlated with hyperten-
sion. Table TV shows that prevalence of
hypertension was much higher in obese
children as compared to non-obese, (13.7%
vs 0.4%) and a highly significant correlation
was noted (p <0.01). This difference was
statistically significant.

Discussion

The incidence of hypertension depends
on its definition. The prevalence rates have
been reported to have a wide range. In the
present study, taking the 95th percentile for
the age as the upper limit of normal, the in-
cidence of hypertension was 2.8% at the
first screening. After rescreening, the inci-
dence had decreased to 1.1% at 9 months.
Other studies from India have reported

TABLE I—-Prevalence of Hypertension

Screening Male Female Total (%)
I 38 34 72*  (2.8)
11 20 14 4%  (1.3)
I 15 13 28 (1.1)

*p <0.05 (significant).
Figures in parentheses are percentages.
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TABLE II-Prevalence of Hypertension at Different Ages

Age 1st screening 2nd screening (after 6 mo)  3rd screening (after 9 mo)

(yrs) Number Percentage Number Percentage Number percentage

5 - - - - - -

6 2 0.84 - - - -

7 4 1.99 - - - -

8 4 1.56 - - -

9 4 1.54 - -

10 5 2.13 - -

11 6 2.34 1 0.39 - -

12 14 6.28 4 1.79 2 0.90

13 12 5.29 8 3.52 7 3.08

14 11 5:26 11 5.26 10 4.78

15 10 5.38 10 5.38 9 4.84
72 2.8 34 1.3 28 1.1

TABLE III-Correlation of Positive Family
History with Hypertension

TABLE IV-Prevalence of Hypertension in

Obese and Non-Obese Children

Family history NumberPercentage Obesity Total Hypertension Percentage
of hypertension

Yes 131 18 13.7*
Present 24 85.7*
Not present 4 14.3* No 2429 10 0.41*
Total hypertension 28 100.0 Total 2560 28 1.1

*p <0.01 (significant)

higher prevalence while a lower prevalence
has also been reported(4,5,8,9). A fall in
prevalence on repeated evaluations has
also been noticed by Gupta and Ahmed(4).
Other authors also agree to the fact that
serial determinations of blood pressure are
necessary in order to document persistent
elevations(3,10). The phenomenon of main-
taining the rank for a measurement within

*p <0.01 (significant)

their age-sex group is referred to as track-
ing. The tracking of BP among children and
adolescents has been investigated in differ-
ent surveys with varying results. Leumann
et al. reported that tracking of BP is detect-
able even after 4-5 years and is strongest in
those with highest values(ll). Palti et al.
observed that children maintaining their
percentile rank for weight or BMI showed a
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higher correlation for tracking(12). A num-
ber of reports concluding low degree of
tracking for BP in children have decried the
futility of large scale screening pro-
grammes(13,16). Hofman et al. noted mod-
erate degree of tracking but stated that it is
impossible to detect future hypertensives
early in life(14). The tracking correlates
were found to be zero by Ibsen(16). Burke
et al. have recommended serial measure-
ments to reduce the effect of regression to
mean and increase the predictive value(17).

The hypertensive children in the .present
study were adolescents of 11-15 years age
group. The elevation of BP at adolescence
has been noted by others also although the
exact reasons for the same are not yet clear.
Various postulates put forward include bio-
logical maturation, increase in body mass
and hormonal changes(18).

It is well known that some families are
more frequently hit by elevated blood pres-
sure, cerebral hemorrhage and athero-scle-
rotic heart disease than other familities. A
statistically significant correlation between
hypertension in children and positive family
history was noted in this study. Gupta and
Ahmad have also made similar observa-
tions(4). Hansen et al. have concluded that
familial tendency to elevated BP is detect-
able relatively early in life(19). The reason
for familial aggregation may be genetic or
environmental or both.

As in adults, the relationship between
hypertension and obesity in childhood has
been noted though less extensively evaluat-
ed. We found that the prevalence of hyper-
tension was 34 times in obese children as
compared to non-obese and the correlation
was statistically significant. Gupta and
Ahmad have also reported that prevalence
of sustained hypertension in obese child-
ren was 20 times more as compared to
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controls(4). Andriska et al. found that 41%
of their hypertensive children were
obese(20). Court et al. have concluded that
hypertension has significant correlation
with severe childhood obesity(21). Schach-
ter et al. evaluated the blood pressure dur-
ing first five years of life and found only
modest association between body size and
blood pressure(22). Schall et al. studied
black adolescents and reported that high BP
among females was associated with greater
fatness while in males highest BP correlated
with increased muscle mass and decreased
fatness(23).

Thus it is evident that obesity in chil-
dren is a risk factor for later coronary dis-
eases. In order to prevent or decrease the
target organ damage, it is necessary to
modify the risk factors in childhood. The
potential pay-off of prevention of later car-
diovascular disease is enormous and allows
the provision of more comprehensive care
to a pediatric population.
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