An Anthropometric Study Of The Children And Young Adults (5-18 Years Old ) Of
Hypertensive And Normotensive Parents Belonging To Middle Income Areas Of Lahore
Pakistan.
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A total number of 200 children and young adults (5-18 years) of the hypertensive and normotensive parents
belonging to middle class socioeconomic status were included in this study. 100 children of the normotensive
parents formed the control group (Group-I ) and the experimental group was constituted by the hundred children
of hypertensive parents.(Group-1I). The height, weight, pulse rate and blood pressure of these subjects was
recorded on two separate occasions to obtain the mean values. The systolic and diastolic blood pressure in children
of the hypertensive parents was found to be on the higher side and these children were relatively obese. This study
showed a relationship between blood pressure, age and different indices of body mass. Height independent of
weight showed no significant association with blood pressure but a highly significant assocation (P<0.0001) was seen
with blood pressure when height and weight algorithm wt (kg)/Ht (m*) was taken. Analysis of the subjects in
different age groups suggests that age may affect blood pressure levels in children independent of height and

weight. Pulse rate showed no significant difference (P<0.85) within the two groups.
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Most cross sectional studies in children have shown a
strong positive relation between blood pressure, height.
weight and various indices of body mass."™" The
rclationship between obesity and hypericnsion has long
been recognized. ™ According to a report’ although there
was a higher prevalence of hypertension in the obecse
patients. obesity was not necessarily the chief determinant
factor in these patients who were hypertensive. In another
report. it was found that the prevalence of obesily was
significantly higher in the hypertensive children than in
the control group.®

The initial bodv weight was positively related to the
rate of change of systolic and diastolic pressure in older
bovs and girls.” According to the same study. a difference
of 10 kg in bodv weight, adjusted for differences in initial
blood pressure. height and age was associated with a
mean difference in change of systolic and diastolic
pressures of about 0.5-0.7 mm Hg/vears in bovs and girls
aged 5-19 years. Initial body weight was only significantly
positively related to change in svstolic pressure. when all
age categorics were combined. For diastolic pressure. no
such association was found. These relations were obscrved
after adjusting for differences in initial pressure. age and
body weight. The present study was undertaken to study
these relationships comparativelv in the children of
hypertensive and normotensive parents.

Patient And Methods

From the middle class income arcas of Lahore namely
Model Town. Model Town Extension. Gulberg and
Samanabad and identified from the different private
clinics of these arcas 200 children of 55 sclected familics
were included as subjects for study. Each family on an
average had 7 members and an average monthly income
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of Rs. 10.000/= only. The subjects were sclected and
grouped as under.

1) 100 children and young adults 5 to 18 vears of age. with
onc or both parents hypertensive formed the test or
experimental group. All children of hypertensive families
irrespective of sex but falling in the specified age group
were selected.

ii) Samc number of age maiched subjects with both
parents normotensive formed the control group.

ii1) Each of the above two groups was further structured
into five age subgroups. That is 5 to 7 vears. 8 to 10 vears.
11 1o 13 vears 14 to 16 vears and 17 to 18 vears. This was
done for a ready comparison of diffcrent parameters with
advancing age.

1v) Subjects with a history or an incidence of renal.
cardiovascular. endocrine or any other chronic discase or
anomaly were not included in the study. Those
psvchologically handicapped or recently operated were
excluded. Rest were included.

These subjects and (heir parents were examined at the
clinics of their vicinity and at their residences. Written
parental consent was obtained for each participating
subject. A detailed preliminary record of the hyperiensive
parents was obtained from their physicians. Only those
subjects were included in the study whose parcnts had no
cstablished secondary cause of hypertension. The
normotensive parents were declared so after blood
pressure estimations on two separate occasions, with two
readings cach to ensure that the blood pressure was within
the normal range. A detailed history of the subjccts was
taken according to a pretested proforma'’ and an
appropriate physical examination was carried out. Blood
samples werc taken for laboratory investigations and in
each case an x-ray chest with E.C.G was done. Height,



weight. puse rate and blood pressure of the subjects was
measured. Quetelet’s Index ( relative body weight or index
of obesity ) usually estimated by weight kg/height (m’).?
modified by Davenport''was assessed as follows:
Quetelet’s Index (Q.I) = 100 x weight/height®. Two
readings of the pulse with the mean pulse rate was
assessed. Blood pressure was taken in the left arm of the
subject . in a sitting position with the arm supported at
the chest level. In each case the largest cuff was used
which encircled the arm comfortably.” The mercury
sphyvgmomanometer ( ERKA., Germany ) pretested for
uniform performance was emploved. Two blood pressure
readings were taken at one sitting and two repeated after
onc month. a mean of total four readings was noted. To
adjust for age and sex the blood pressure readings were
expressed in standard deviation units.

RESULTS
Table | Distribution of subjeut into two main groups
Sex Cont. Subs. GR | Cont. Subs. GRIl  Total
Bova 41 (20.5) 53 (26.5) 94 (47.0)
Girrls 59(29.5) 47(23.5) 106 (53.0)
Total 100 (50.0) (50.0) 100 (50.0) (50.0) 200 (100) (100)

Table-l shows the distribution of the subjects in two
main %roups. In total 41 male children were present in the
control group whercas 53 male children belonged to
cxperimental group. The female children were 59 and 47
respectively in the two groups whereasTable-11 shows the
five subgroups of subjects structured according to age
from the two main groups. Table-III shows maximum
number of control
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subjects to be within the 8-10 vears age group whereas
90% of subjects were below the age of 16 vears in this
group. with a mean age of 1041 years ( *2SE ).
Maximum number of experimental subjects were within
the age groups of 14-16 and 17-18 vears. 90% of the
subjects were below the age of 17 vears in this group. with
a mean age of 12.66 years ( £0.86 2SE ).

Table IV

Sex(groups) 5-7 R-10 11-13 14-16 17-1R Total

Made Control 17 I 8 ! | al

Row %o 415 268 195 9 R 24 s

'ol% Ro 2i0 In? 10 pa

Female Control 11 20 10 10 R 59

Row %% 186 310 17 17 110 M8

Col % 25 12 13 25 229

Male Expl. 1 13 R R 13 sa

Row % 208 15 151 151 214S 5

Col % 25 255 267 20 71

Female Expt 5 7 1 18 12 17

Row % 106 149 RS W il b2 ]

ol "w (I} 17 (R " (|

Tofal 44 b | 30 40 as 00
22 255 15 20 175 100

Table-IV shows that the distribution pcrcentage was
greatest in the 8-10 vears group (25.5%). followed by 5-7
vears group. 14-16 years group and 17-18 vears group.
The least number of subjects were of 11-13 ycars. Female
subjects formed a greater percentage of control subjects

lable 11 : :
. whereas males were more in the experimental group.
Age (Ycars) Frequency %oage
57 H 22 3 3 "
0 % o Table v-comparison of the mean values of bodv weight. height, quetlet’s
: ' i ndex. pulse. blood pressure
11-13 30 20
, G = ) K N o
1416 40 s Control Group N=100 Expt Gronp N 100 tahshcal
S i >
17-18 38 17.5 ol
Total 200 100 Vanables Mean Aean P
. r We ' 32832 132:3
Table 111 Body Weight (Kg) 3283:226 1 SO 0001
Teght (em) 131304322 145 79=390 0001
Age Litoups Expenmental Groups{No. of classes) Control  Group  (No.  of /
Quetelet’s Index wi'ht 0.17+0.008 021+0.008 < 000}
tYears) classes)
Pulse (per min) 83 SH2.04 K328« 1 01 -~ RS
5-7 16 28 S . :
Systolic B.P (mm of Hg) 010121 52 122712062 - (001
810 20 3 pue s i :
Diastolic (mm of Hg) 67.20¢1 40 711811 54 < 0001
11-13 12 31 —L -
14-16 26 14 .

. S Table-V shows an overall comparison n=100 vs
17-18 26 9 . o
o 3 i n=100 of the mean values of bodv wecight. height.

; 5
let’ index i and
N e T fesrs e e Quetelet’s dex. pulse and ~ blood  pressure
TABLE Vi-otal comparison of the mean values of different variables in male and female subjedis of both the groups
MALES FEMALES

CONTROL EXPERIMENTAL CONTROL IEXPERIMENTAL

vpl nid tipl n=53 Gpll n-59 Gp 1L n=17
VARIABLES i Mean values pe Mean values Maan valies P
AGE(YRS) 118451 15 0.001 11.25¢1.01 1357¢] lo 0001
WIGHT (Kgs) 17 15£509 0.0001 33034298 17514153 0.001
HERGHT rems 11528462 0.002 136.32£3.71 116 30+ 1 36 0.0001
Ql O 00240 009 0.0001 0.16+0.009 020001 00001
PULSE fper min) 8l 17-129 R3 5442 56 026 BS 1R+2.41 8207+283 025
SYS B P immhg) 101 8222 % 112.2243.71 0.0001 100 441 78 108 063 1S 00001
DIA B P imm hg 23 8522 08 80+2 19 0.001 04.52+1 .62 7442175 00001
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I ADLE Vil-comparison of mean values of weight, height, sys b.p. dia b.p and weight height' in different age groups

AGEGROUP(yTs) 5.7 B-10 3 11-13 I4-1o0 17-18

GROUP I 1] I " I ] I I | H
VARIABLES MEAN MEAN MEAN MEAN MEAN AMEAN MEAN MEAN MEAN MEAN
WEIGHT (Kes) 22 35¢ .41 2493+304 27,64+ 1 49 A3 RO+ TS AR 16£2RS * 1S OR:S6R 1728+ 126 S588:110 S011£2.71 0306+ IRR
HEIGHT (cms) 1141421 41 115252278 130 S8+2 56 129R0+5 28 1183842 9] 150 00+ 3 46 154 0D£3 .69 = 157732 62 151 00130 = 1630013 58
W HT (kg M 15022081 lo 07+0 8BS 1255089 * 15.20+1.26 o2+ 054 ™ 1326+1.22 1293+ 03 11234095 1156+0.61 1482089
Q1 01620 009 018 001 0 15:0.000 = .18+ 0.01 0lse 001 = 0 [9: 001 018+002 = 021+ 196 02+ 0007 " 023+ 001
SYS B Ptmm Hg) 95001 30. " D0 280 99 164 248 100102 87 1038812 18 11025633 10R. 141357 111074183 107331223~ 120.65¢4 52
DIA B.P timm Hg) 6l A8: 1 57 53914 1.19 0570+ 2.01 65.85:2 70 69941 2.5 72084318 TATB+2BI 74654207 T1.77:313 77.00:2 30

whereas tables VI and VII present the same comparison
sexwise and in the different age subgroups indicating that
the average body weight was 32.83 +2.26 kg ( £ 2 SE ) in
the control subjects and 47.32 £ 3.50 kg (£ 2 SE ) in the
experimental subjects.

On an average the children of the hyperiensive
parents ( Gp-Il ) were heavier by 14.49 kg than the
children of the normotensive parents (Gp-1). This
difference in body weight between the subjects of the two
groups was statistically significant ( p < 0.0001 ). The
male children in group-II were heavier on an avcrage
from the group-1 children by 14.62 kg ( £ 2 SE ) and the
difference was highly significant ( p < 0.0001 ).

The female children of group-I1 were heavier than the
female children of group-I by 14.48 kg (+ 2 SE ). This too
was statistically significant ( p < 0.001 ). The weight
increased with age and the maximum weight subjects
were in the 17 - 18 vears group. The weight difference
between the males and females was significant in the 14 -
16 and 17 - 18 vears groups ( p < 0.05 ). The weight
ranged from 15 to 70 kg in the control subjects whereas
20 to 79 kg in the experimental subjects. 90% of the
subjects were below 49.30 kg whereas 10% were above 50
kg in the control group. Likewise 90% of the subjects
were below 69.60 kg and 10 % were above 70 kg in the
experimental group.

The Quetelet’s Index ( Q.1 ) was found to be on the
higher side in the children of the hvperiensive parents as
compared to the children of the normotensive parents. The
difference was significant statistically { p < 0.0001 ).
Therefore the children of the hvpertensive parents were
relativelv. more obese than the children of the
normotensive parents. The Q.1. was significant in all (he
age groups except in the 5-7 vears old children. Q.[. was
significant statistically when compared scxwise. only in
the age groups of 14-16 and 17-18 vears. The males in
thesc age groups were found to be heavier than the
females.

To control for obesity we determined the ponderosity
index’ given as weight/height’ As compared to Q1 the
wt/ht'  relationship showed no significance when
compared sexwise in all the age groups. However. this
index of ponderosity was significant when compared in
the 8-10 and 11-13 vears old subjects (p<0.05). The mean
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height of the subjects in group-1 was 134.30 £ 3.32 Cms (
+2 SE)as compared to the mean height of the subjects in
group-lI which was 14579+ 396 cms (£2 SE). The
children of the hvpertensive parents were on an average
taller than the children of normotensive parents by 11.49
cms. This difference was found statistically significant.
(p<0.0001). The height ranged from 98-165 cms In the
control subjects whereas this range was [10-180 cms in
the experimental subjects. 90% of the subjects were less
than 155 cms in height in the control group wheras the
same percentile of the experimental subjects were less
than 170 cms.

There was no significant difference between pulse
rates within the two groups (p<0.85) and within the males
and the females of the two groups. The pulse rate was also
found to be insignificant when observed within the
different age groups :

Four readings of blood pressure were taken two at
each sitting with a gap of onc month apart and the
average value was recorded.

The 95th and 90th percentile for systolic and diastolic
blood pressure were determined from this data base. The
mean systolic blood pressure in the subjects of (he two
groups showed a difference of 9.26 mm Hg and this was
highly significant (p< 0.0001)

The difference of diastolic blood pressure was also
highly significant (p<0.0001). Thercfore on an average
the systolic and diastolic blood pressure in the children of
the hypertensive parents were on the higher side. The
95th percentile systolic bloodpressure was 132 mm Hg in
the gp-il subjects whereas it was 114 mm Hg in the gp-I
subjects. The 90th percentile values computed in the
above (wo groups were respectively 130 and 109 mm Hg,
The 95th and 90th percentile for diastolic blood pressure
were 82 and 79 mm Hg in the Gp-I1 and 77 mm Hg in the
control subjects.

7 out of 100 experimental subjects showed values for
svstolic B.P. consistently above the 95th percentile (132
mm Hg) and 6 out of 100 had diastolic B.P. above the
95th percentile (82 mm Hg). Fourteen subjects of the same
group showed systolic pressure values consistently above
the 90th percentile (130 mm Hg) whercas twenty subjects
showed values for diastolic pressure persistently above
the 90th percentile (79mm Hg).

The systolic pressurc shows a grealer incrcase in boys



than girls with progression of age. The diastolic pressure
shows no significant difference in the bovs and girls with
the increasing years in the different age subgroups.

Discussion
Because of the fact that the measures of body size and
maturation depend on age. it is difficult to determine the
role of each of these factors and the extent to which these
factors are responsible for causing hypertension. This
study has attempted to show that there.is a relationship
between the childhood blood pressure, age and various
indices of body mass. Similar results have been shown by
many other studies.' """

There is a slow and gradual risc in blood pressure in
the begining vears but with the onset of puberty there is a
tendency for sudden increase in blood pressure. Age and
height do not show any corrclation with diastolic blood
pressurc in the girls of the experimental group. Boys in
the expenimental group show a strong association between
the index of obesity and blood pressure. The children of
hypertensive parents were generally found to be obese for

their age and hcight as compared (o those of the,

normotensive parents. In the experimental group an
association was found between the index of obesity and
svstolic and diastolic blood pressures whercas it was
associated with diastolic pressure only in the females. We
further studied this association by controlling for obesity
taking the WU/HU' in the different age subgroups but no
significant finding was obtained. This mecant that hcight
independent of weight was not positively associated with
blood pressure in disagrccmcnl with® but in agreement
with another studv.” This further indicated that
weight/hcight™ (Queltelet index) increased proportional to
height and so did the blood pressurc. Both increased
height and weight. in the experimental subjects as
compared to the normotensive subjects may be the cause
of the raised blood pressure in these subjects. This finding
was supported by the evidence of raised blood pressure in
2% subjccts of Group-1. These subjects were also found 1o
be obcse and tall as compared to their peers in the same
age group. These findings were comparable to those of
another rescarcher.”” The other supporting evidence to
this effect 1s the great number of studies in which the
dictary weight reduction(without low salt diet) in patients
and volupteers was accompanied by a decrease in blood
pressure. " Om subgroup analysis and plotting of curves
for systolic and diastolic blood pressures a more sudden
increasc in systolic blood pressurc was observed'™ in males
from pubertal age to agel8.

The oppositc was the case with the diastolic pressure.
This showed a greater prevalence of raised blood pressure
in the age group 17-18 with a -noticcable change in the
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slope of the progression. This finding was consistent with
other studies in that the prevalence of hypertension
increased significantly according to increase in age.'™'” A
logitudinal study of a more representative sample of male
adolescent population can give further uscful information.
This study maintains that raised blood pressure in
children is not uncommon and the frequency of this is
even greater in the children of hyperiensive parents. Age
is related to blood pressure but the causative effect of the
same on blood pressure could not be tracked. Obesity is
related to blood pressure but height independent of weight
plays a minor role in the determination of blood pressure.
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