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Abstract Background: High blood pressure in children has been considered as a potential risk factor for hypertension in 

adulthood. The causes for increase in blood pressure are attributed to obesity, change in dietary habits, decreased physical 
activity and increasing stress. Aim: To observe the prevalence of hypertension in peri-pubertal children of rural school. 
Material and Methods: All the children from government school i.e. from class 7th to class 9th (all in age group of 12-
14years) were included in the study. Each child underwent a thorough general and systemic examination including 
anthropometric measurements and measurements of arterial blood pressure. Results: Out of 300, 32(10.67%) children 
had HTN. There was significant association between BMI and socioeconomic status and HTN. There was no significant 
association regarding distribution of HTN according to age and sex. Conclusion: This study suggests a need for larger 
population based studies to accurately estimate the prevalence and risk factors for hypertension among children in rural 
school. 
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INTRODUCTION 
Peri-puberty includes 10-16 years of age. Puberty is 
biologic process in which child becomes an adult. A 
period of transition from childhood to adulthood, during 
which young people undergo rapid changes in body 
structure and physiologic, psychologic and social 
functioning, representing a vulnerable and dependent 
period of human life.1 The child is more prone to acquire 
abnormal behaviour, abnormal eating habits, more intake 
of fast foods, decreased physical exercise along with 
constitutional growth spurts and menarche occurring in 

this period, making them more prone to obesity and 
hypertension.1,2Environmental factors such as family, 
peer group, school, community characteristics also 
contribute to adolescent’s health and risk behaviours must 
also be taken into consideration. Hypertension is an 
important condition in childhood, with estimated 
population prevalence of 2-5% in the developed 
countries. Similar data is lacking from India; small 
surveys in school children suggest a prevalence ranging 
from 2-5%.3 Identifying and modifying risk factors 
reduces the incidence and complications in adolescents. 
Prevalence of hypertension varies across countries and 
states. It is multifactorial disease, influenced by genetic, 
racial, geographic, cultural and dietary patterns. This 
study was conducted to observe the prevalence of 
hypertension in peri-pubertal children of rural school. 
 
MATERIAL AND METHODS 
The present cross-sectional study was carried out in a 
government school belonging to field area of Paediatrics 
Department of Government Medical College in rural area. 
Study population: All the children from government 
school i.e. from class 7th to class 9th (all in age group of 
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12-14years) were included in the study. There were total 
300 children of 7th to 9th standard. 
Inclusion Criteria: All children from standard 7th to 9th, 
who were present at the time of survey included in the 
study. 
Exclusion Criteria: Children studying in 7th to 9th 
standard with age group of <12years and >14 years. 
Methodology: Ethical clearance from our institutional 
ethical committee was obtained. A visit was given to the 
schools, in this visit teachers were explained about aim of 
the study, and necessary approval was obtained from the 
school authorities prior to the commencement of the 
study, in order to obtain their maximum co-operation in 
the study. Prior intimations were given to school 
authorities to minimize absenteeism. Efforts were made 
to include maximum children in to the study by surveying 
a class twice subsequently. Informed consent of parents 
or guardians was taken by school authorities. Data apart 
from personal particulars like name, age, sex, also 
included height, weight and blood pressure. Each child 
underwent a thorough general and systemic examination 
including a careful clinical history. Anthropometric 
measurements were taken by standard protocol and 
procedure given below. Measurements of arterial blood 
pressure were performed in a quiet room after five 
minutes of resting in a sitting position. Right arms were 
kept at the same level of heart during the measurement. 
Cuff bladder was arranged to cover about 75% of the 
upper arm, and the measurements were performed using a 
tool calibrated to cover the upper arm fully. Blood 
pressure recording was taken as recommended by 1987 
Second Task Force on blood pressure control in children.4 
After applying appropriate size cuff, it was inflated to 
about 30 mmHg above the point at which the radial pulse 
disappears. The pressure within the cuff was then released 
at a rate of about 2 to 3 mmHg per second, while the 
auscultation was done over brachial artery. The onset of 
sound was taken as the systolic pressure (Korotkoff Phase 
I) and the absence of all sounds (Korotkoff Phase V) was 
taken as diastolic blood pressure. The measurements were 
performed three times repeatedly at an interval of five 
minutes by the same specialist medical doctors during 9 
am–12 noon. First measurements were excluded, and the 
average of the last two measurements was taken into 
account. Two weeks later, measurements of blood 
pressure were repeated for students who were above the 
95th percentile according to the blood pressure percentile 
curves prepared by the USA Task Force Group.4 Students 
whose repeated systolic or diastolic blood pressures were 
higher than the 95th percentile were considered to be 
hypertensive patients. 
Statistical Analysis: Data was analysed using 
percentage, z test, chi-square test, fisher exact test with 

help of OPEN EPI version 2.3 and EPI INFO 7.0 
statistical software. 
 
RESULTS 
In the present study, Majority of children were from the 
age group of 14 years and 13 years i.e.118 (39.33%) and 
106 (35.33%), followed by 76 (25.33%) in 12 years of 
age group. Boys (83%) outnumbered the girls (17%). 
 

Table 1: Distribution of hypertension according to age 
Age Systolic HTN (%) Diastolic HTN (%) Total (%) 

12(76) 2(2.63%) 2(2.63%) 4(5.3) 
13(106) 5(4.72%) 11(10.38%) 16(15.1) 
14(118) 6(5.1%) 6(5.1%) 12(10.2) 

Total(300) 13(4.33%) 19(6.33%) 32(10.67) 
x2=4.54, df=2 and p value = 0.1033 (Not significant) 
 

Out of 300, 32(10.67%) children had HTN. Prevalence of 
diastolic HTN 19(6.33%) is more in comparison with 
systolic HTN 13(4.33%).An incidence of HTN increases 
with the age. There was no significant association of 
HTN according to age. 
 

Table 2: Distribution of hypertension according to sex 
Sex Systolic HTN (%) Diastolic HTN (%) Total (%) 

Boys(249) 10(4.01%) 15(6.02%) 25(10) 
Girls (51) 3(5.88%) 4(7.84%) 7(13.72) 

Total (300) 13(4.33%) 19(6.33%) 32(10.67) 
x2=0.63, df=1 and p value = 0.2 (Not significant) 
 
There was no significant association regarding 
distribution of HTN according to sex. 
 

Table 3: Association between socioeconomic status and 
hypertension 

SES (Total ) 
Systolic HTN Diastolic HTN 

Total (%) Present 
(%) 

Absent 
(%) 

Present 
(%) 

Absent 
(%) 

Class I (13) 3(23.08) 10(76.92) 4(30.77) 9(6.9) 7(53.8) 
Class II(33) 4(12.12) 29(87.87) 2(6.06) 31(93.93) 6(18.18) 
Class III(54) 3(5.55) 51(94.44) 2(3.7) 52(96.3) 5(9.26) 
ClassIV(152) 2(1.31) 150(98.68) 9(5.9) 143(94.1) 11(7.24) 
Class V(48) 1(2.08) 47(97.92) 2(4.17) 46(95.83) 3(6.25) 
Total(300) 13(4.33) 295(98.33) 19(6.33) 286(95.33) 32(10.67) 

 X2=19.96,df=4,pvalue 
=0.0005 (significant) 

x2=14.14, df=4, p 
value = 

0.006(significant) 
 

 
There was significant association between SES and HTN 
with prevalence of hypertension is predominant in Class I 
7(53.8%). 
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Table 4: Association between BMI and hypertension 

BMI 
Systolic HTN Diastolic HTN Total 

HTN 
(%) Present (%) Absen

t (%) 
Present 

(%) 
Absent 

(%) 
Underweigh

t(185) 1(0.54) 184(99
.46) 5(2.7) 180(97.

3) 6(3.2) 

Normal(85) 4(4.7) 81(95.
3) 

10(11.7
6) 

75(88.2
3) 

14(16.
5) 

Overweight(
21) 5(23.8) 16(76.

2) 2(9.5) 19(90.5
) 

7(33.3
3) 

Obesity(9) 3(33.33) 6(66.6
7) 2(22.22) 7(77.78

) 
5(55.6

) 

Total(300) 13(4.33) 287(9
8.33) 19(6.33) 286(95.

33) 
32(10.

67) 
x2=44.06, df=3 and p = 0.000001(significant) 
 
There is a significant association between BMI and HTN, 
predominantly found more in obese and overweight 
children. 
 
DISCUSSION 
High blood pressure in children has been considered as a 
potential risk factor for hypertension in adulthood. The 
causes for increase in blood pressure are attributed to 
obesity, change in dietary habits, decreased physical 
activity and increasing stress. In present study, out of 300, 
32 (10.67%) children had HTN. Prevalence of diastolic 
HTN 19(6.33%) is more in comparison with systolic 
HTN 13 (4.33%). Sundar et al5 observed the prevalence 
of HTN in school children of age 13-17 years. Out of 400 
adolescents the prevalence of HTN was found 
21.5%.Ujunwa et al6 observed the prevalence of HTN in 
school children of age 10-19 years. Out of 2694 students, 
the prevalence of HTN was found to be 5.4%.Shah et al7 
studied prevalence of hypertension and association of 
obesity with hypertension in school going children of age 
group 12-18 years in Surat city. The prevalence of 
hypertension in the study group was 20.09%. Mujumdar 
VG et al8 observed the prevalence of HTN in school 
children of age 6-15 years. The prevalence of 
hypertension in the study was found to be 2.42% with 
2.4% in females and 2.3% in males. From the above 
studies the prevalence of the hypertension ranges from 
2.42%-21.5%. This could be attributed to different 
geographical regions, different societies in which studies 
were carried out. The prevalence of hypertension in the 
present study was 10.67%, which lies within the range. In 
our study, prevalence of HTN in girls 7 (13.72%) is more 
compared to boys 25(10%).Ujunwa et al,6 prevalence of 
HTN in male and female were 3.8% and 6.9%. 
Prevalence of HTN was more in female compared to 
boys. Sundar et al,5 prevalence among male was 31.75%, 
and among females 10.05%, which was found to be 
highly significant among males than females. Shah et al7 

in their study found out of 682 children, 279(40.91%) 
were boys and 403(59.09%) were girls. Prevalence of 
hypertension among females was 23.82% and in males it 
was 14.70%. In a study by Mujumdar VG et al,8the 
prevalence of hypertension was found to be 2.42% with 
2.4% in females and 2.3% in males. Present study shows 
no significant difference in distribution of hypertension in 
both sexes of school children. This could be due to the 
demographic characteristics of the population as regards 
to the HTN in that particular area. Present study shows 
significant association between SES and HTN with 
prevalence of hypertension is predominant in Class I 7 
(53.8%), followed by class II 6 (18.18%). This could be 
attributed to higher prevalence of obesity and overweight 
in higher socioeconomic group. Also as found later in our 
present study, HTN occurs more frequently in the obese 5 
(55.6%) followed by overweight children 7 (33.33%). 
Spruill et al9 studied on chronic psychosocial stress and 
hypertension. Hypothesized mechanisms of the 
association between low SES and hypertension include a 
poorer health behaviour profile and greater exposure to 
stress, as well as the availability of fewer resources with 
which to cope with stress. Agarwal R et al10 found that 
there was no relation between socio-economic status and 
levels of blood pressure in their study. Sachadev 
YR11found that the blood pressure was independent of 
socio-economic status in his study. In association with 
BMI, HTN was found more in the obese 5 (55.6%) 
followed by overweight children 7 (33.33%). There was a 
significant association between BMI and HTN, 
predominantly found more in obese and overweight 
children. Sundar et al5observed the prevalence and 
determinants of hypertension among urban school 
children in the age group of 13- 17 years. Of the 46 
overweight, 24 (52.17%) students were hypertensive, 15 
were obese with 9 (56.25%) were hypertensive. Ujunwa 
et al6observed that in according to BMI, the HTN was 
found more in normal children 3.2%, followed by 
overweight 1% and 0.6% for each obese and underweight 
children. In conclusion, prevalence of hypertension was 
found more in children of higher socioeconomic status, in 
obese and overweight children. That suggests a need for 
larger population based studies to accurately estimate the 
prevalence and risk factors for hypertension among 
children in rural school. 
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