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Epidemiological profile of hypertension and
various risk factors in adolescents
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Abstract Background: Primary hypertension has been now shown to be most common among adolescents, and usually presents as
stage | hypertension along with a positive family history. Secondary hypertension has various systemic causes.
Objectives: To see epidemiological profile of hypertension and various risk factors in early adolescent school children.
Material and Methods: This cross-sectional study was planned to assess the prevalence of overweight, obesity in school
children in early and mid adolescence in different schools in a city in Maharashtra, India was carried out during August
2015 to July 2017. Five districts were selected randomly in Maharashtra. After applying formula 1646 adolescents
sample was arrived but since it is an epidemiological study, it was decided to include maximum number of adolescents
from the 5 selected schools in 7th, 8th and 9th standard. At the end of data collection, the final sample size was 2496.
Descriptive statistics were expressed in Mean+SD, frequencies and percentages, correlation was studied using Pearson’s
product moment correlation for data with normal distribution. Results: Among the students, 37.9% were of 13 years,
57.8% were males while 42.2% were females. significant association was found between systolic BP and sex, vegetable
intake, salt intake frequency, oil intake, physical activity, parental hypertension and BMI. While diastolic hypertension
was found significance with salt intake, oil consumption, physical activity, parental hypertension and BMI. Conclusions:
Adolescent hypertension also may also show ice berg phenomenon like adult hypertension so we should be very careful
with unhealthy lifestyle of our adolescent population so as to avoid development of hypertension in adult life.
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important to study the pattern of variation of hypertension
in the local community. According to the report of
National High Blood Pressure Education Program
(NHBPEP),’all children above 3 years of age, seen in
medical care should have their blood pressure measured
routinely.” Number of factors like family history of
hypertension#and obesity in childhood>” have been
established risk factors for essential hypertension in
adulthood. Early detection of hypertension and
modification of risk factors helps in prevention. Though
the prevalence of hypertension is known to be lower in
adolescents, evidence shows that hypertension develops
in initial 2 decades of life.?

Quick Response Code:
Website:

www.medpulse.in

Accessed Date:
01 June 2019

INTRODUCTION

Like obesity, hypertension is also a potential risk factor
for occurrence of cardiovascular diseases in adulthood.
Hence, detection of hypertension in children and
adolescents may is an initial step in prevention of
cardiovascular diseases in adulthood. For this, it is

Trends in blood pressure over the period from childhood
to adolescence are important predictors in the trends of
hypertension in adulthood.® This was noted by Luepker et
al® who noted that children/ adolescents with higher
blood pressure than their peers maintain this relative
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position of higher blood pressure in adulthood. Evidence
has shown the susceptibility of asymptomatic adolescents
with mild elevated blood pressure to target organ
damage.’® In India, considerable work has been done by
number of researchers to study the normal blood pressure
variation in different age groups.2®'*1% However, such
data in reference to blood pressure in adolescents in
certain regions of Maharashtra in recent times is not
available. Hence, this study was planned to report the
prevalence of hypertension among school children in
early adolescence. The present study was planned with an
aim to observe the epidemiology of hypertension in the
early adolescence in a district place in Maharashtra, India,
to study the various associated factors.

MATERIAL AND METHODS

The present cross-sectional study was planned to assess
the prevalence of hypertension in school children in early
and mid adolescence in different schools in a city in
Maharashtra, India was carried out during August 2015 to
July 2017. Written approval from ethical committee, at
the institute level was obtained. Five districts were
selected randomly in Maharashtra. Since, it is an
epidemiological study, it was decided to include
maximum number of adolescents from the 5 selected
schools in 7th, 8th and 9th standard. At the end of data
collection, the final sample size was 2496. Students of
either sex in the 7th, 8th and 9th standards in school, aged
>11 years but < 15 years and those students who gave
informed assent, and whose parents or teachers gave

RESULTS

informed consent were included and all those with any
systemic diseases were excluded from the study.
Teachers, students and their parents were informed about
the study, in a language which could be easily understood
by them. Informed consent from the teachers and parents,
and from students. Height, weight, BMI and blood
pressure was calculated using predefined and standard
procedures. As per WHO percentile charts for age, sex
and blood pressure, students were grouped as,'®Procedure
was fully explained to students before measurement of
blood pressure. They were allowed to sit quietly for 5
minutes. Blood pressure was recorded by auscultation
method using a standard mercury sphygmomanometer, in
a sitting position, on right arm with level of cubital fossa
at that of the heart. Cuff size was selected appropriately
such that, bladder width was 40% of arm circumference
at midway point between the olecranon and acromion
processes. The bladder covered at least 80-100% of
circumference of arm. Normal blood pressure: SBP and
DBP < 90t percentile Prehypertension: SBP or DBP 90-
95™ percentile, Stage 1 hypertension: SBP and/or DBP
95-99™ percentile plus 5 mmHg Stage 2 hypertension:
SBP and/or DBP > 99™ percentile plus 5 mmHg The data
was analyzed using SPSS wversion 21 software.
Descriptive statistics were expressed in Mean+SD,
frequencies and percentages, correlation was studied
using Pearson’s product moment correlation for data with
normal distribution. The level of significance in the study
was 0.05 (p<0.05).
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Figure 1: Distribution as per age

Among the students, 37.9% were of 13 years, 34.6% were of 12 years, 27.1%were of 14 years, while 0.4% were of 11
years. Among the students, 57.8% were males while42.2% were females. On comparing the presence of systolic
hypertension with sex of students using Chi square test, a statistical significant association was found between the
presence of systolic hypertension and sex of students [¥2 (1) =12.3, p=0.001].

Table 1: Association with vegetable intake

Count Frequency of vegetable intake Total
Daily >1/week < 1week
No N 1428 663 234 2325
Systolic Hypertension % 94 925 90 93.1
yes N 91 54 26 171
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% 6 75 10 6.9
No N 166 682 246 2394
. . . % 96.5 95.1 94.6 95.9
Diastolic Hypertension Voo N 53 35 14 102
% 3.5 49 54 4.1

On comparing the presence of systolic hypertension with vegetable intake in students using Chi square test, a statistical
significant association was found between the presence of systolic hypertension and vegetable in take in students [x2 (2)
= 6.322, p=0.042]. On comparing the presence of diastolic hypertension with vegetable intake in students using Chi
square test, no association was found between the presence of diastolic hypertension and vegetable intake in students [x2
(2)= 3.657, p=0.161].

Table 2: Association with intake of junk food

Frequency of intake of junk food
Count Occasionally Total

Daily > 1/week Occasionally 1/week Never
No N 354 595 822 554 2325
S . . % 91.2 93.1 93.6 93.7 93.1
ystolic Hyper tension N 34 a4 56 37 171
L Y 6.9 64 63 69
NoO N 370 615 844 565 2394
Diastolic hypertension % 95.4 96.2 96.1 95.6 95.9
Yes N 18 24 34 26 102

On comparing the presence of systolic hypertension with intake of junk food in students using Chi square test, no
association was found between the presence of systolic hypertension and intake of junk food in students [y2 (3) =2.854,
p=0.415]. On comparing the presence of diastolic hypertension with intake of junk food in students using Chi square test,
no association was found between the presence of diastolic hypertension and intake of junk food in students [¥2 (3) =
0.731, p=0.866].

Table 3: Association with salt intake
Frequency of salt intake

Count Low Medium High Total

No N 156 1917 252 2325

% 96.3 94.3 934 93.1

Systolic Hypertension Yes N 6 115 50 171
% 3.7 5.7 16.6 6.9

No N 158 1963 273 2394

% 97.5 96.6 904 95.9

Diastolic hypertension Yes N 4 69 29 102
% 25 3.4 9.6 4.1

On comparing the presence of systolic hypertension with salt intake in students using Chi square test, a statistical
significant association was found between the presence of systolic hypertension and salt intake in students [x2 (2) =
51.611, p<0.001]. On comparing the presence of diastolic hypertension with salt intake in students using Chi square test,
a statistical significant association was found between the presence of diastolic hypertension and salt intake in students
[x2 (2) =27, p<0.001].

Table 4: Association with oilintake
Frequency of oil intake

Count Low Medium High fotal
No N 91 2001 243 2325
% 97.6 94.2 84.1 93.1
Systolic Hypertension Yes N 2 123 46 171
% 24 5.8 15.9 6.9
No N 82 2052 260 2394
% 98.8 96.6 90 95.9
Diastolic hypertension Yes N 1 72 29 102
% 1.2 34 10 4.1

On comparing the presence of systolic hypertension with oil intake in students using Chi square test, a statistical
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significant association was found between the presence of systolic hypertension and oil intake in students [}2 (2) =
43.527, p<0.001]. On comparing the presence of diastolic hypertension with oil intake in students using Chi square test,
a statistical significant association was found between the presence of diastolic hypertension and oil intake in students
[x2 2)=30.475, p<0.001].

Table 5: Association with physical/sports activity

Frequency of physical/sports activity Total
Count Dail Dail Occasion Occasion Never
y>1hr y<lhr ally > 1/week ally < 1/week
N 605 940 129 442 209 2325
Systolic— No— o, %. 95 8 90.6 83.6 93.1
Hyper 6
tension Yes N 28 49 21 46 27 171
% 44 5 14 9.4 11.4 6.9
Diastolic No N 616 956 142 464 216 2394
Hyper % 97.3 96.7 94.7 95.1 915 95.9
tension Yes N 17 33 8 21 20 102
% 2.7 33 5.3 4.9 85 4.1

On comparing the presence of systolic hypertension with physical/sports activity of students using Chi square test, a
statistical significant association was found between the presence of systolic hypertension and physical/sports activity of
students [x2 (4) = 36.294, p<0.001]. On comparing the presence of diastolic hypertension with physical/ sports activity of
students using Chi square test, a statistical significant association was found between the presence of diastolic
hypertension and physical/ sports activity of students [x2 (4) =17.637, p=0.001].

Table 6: Association with parental history of hypertension
Parental history of hypertension

Count No Yes Total

No N 2260 65 2325

% 93.6 79.3 93.1

Systolic Hypertension " N 154 17 171

% 6.4 20.7 6.9
No N 2321 73 2394

% 9.1 89 95.9

Diastolic hypertension Yes N 93 9 102
% 39 11 4.1

On comparing the presence of systolic hypertension with parental history of hypertension in students using Chi square
test, a statistical significant association was found between the presence of systolic hypertension and parental history of
hypertension in students [x2 (1) = 25.599,p=0.001]. On comparing the presence of diastolic hypertension with parental
history of hypertension in students using Chi square test, a statistical significant association was found between the
presence of diastolichy pertension and parental history of hypertension in students [x2 (1) = 10.266, p=0.005].

Table 7: Comparison of waistcircumference
Waist circumference [Mean +SD] in

cm L.
No systolic Systolic hypertension No diastolic hypertension Diastolic hypertension Statistical test P value
hypertension (n=2325) (n=171) (n=2394) (n=102)
71.3+8.64 75.91+10.09 71.4+8.71 76.7+9.79 Unpaired t test <0.001

The mean waist circumference in those with normal blood pressure was 71.3+8.64 cm while that in children with systolic
hypertension was 75.91+10.09 cm. On comparing using unpaired t test, the mean waist circumference was statistically
significantly higher (p<0.001) in children with systolic hypertension compared to those with normal systolic blood
pressure. The mean waist circumference in those with normal blood pressure was 71.4+8.71 cm while that in children
with diastolic hypertension was 76.7+9.79 cm. On comparing using unpaired t test, the mean waist circumference was
statistically significantly higher (p<0.001) in children with diastolic hypertension ~ compared to those with
normal diastolic blood pressure
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DISCUSSION

Adolescent hypertension is associated with increased risk
of persistence in adulthood. In India, there is a lack of
studies which demonstrate the correlation between the
adolescent hypertension and various contributing factors.
Hence, this study was planned with the objectives to
evaluate the factors associated with prevalence of
hypertension in adolescents, and to assess, if any,
correlation between the two. The present study was
conducted in a city in Maharashtra, India in early
adolescents from 6 schools. Prevalence of systolic and
diastolic hypertension was 6.9% and 4.1%, respectively.
There was an association between the presence of
overweight or obesity and presence of systolic as well as
diastolic hypertension in the students. Common factors
associated with presence of systolic hypertension were
consumption of vegetables, salt, oil, physical/sports
activities, duration of daily sleep, mode of delivery,
parental history of hypertension, and waist circumference.
Additional factors associated particularly with presence
of systolic hypertension were gender. While diastolic
hypertension was associated with consumption of salt and
oil, physical and sports activity, mode of delivery and
parental history of hypertension. In the current study, the
prevalence of systolic and diastolic hypertension was
6.9% and 4.1%, respectively. Kilcoyne MM et al’
reported the same prevalence to be 5.4% and 7.8%
respectively. IrgilE et al® systolic and/or diastolic
hypertension in 7.2% adolescents in the age group of 13-
18 years in Turkey. In Houston, McNiece KL et al'°,
reported presence of hypertension in 3.2% adolescents in
the age group of 11-17 years. The prevalence of
hypertension in students attending 6™ grade was 2.2%, of
which 81% had isolated systolichypertension in a study
by Chiolero A et al.?® In Nepal, systolic hypertension was
prevalent in 2.8% and diastolic hypertension was
prevalent in 3.4% in adolescents aged 10-16 years.?! A
high prevalence of hypertension of 21.2% was reported in
adolescents aged 13-17 years in a study by Nkeh-
Chungag et al in South Africa.?? In a systematic review of
studies in Brazilian adolescents, the overall prevalence of
hypertension was calculated to be 8%.2 Among the
Indian studies, Prabhajot et al® reported prevalence of
hypertension as 7.5% in Punjab students in age group of
6-14 years, SavithaM et al®* reported 6.16% in Karnataka
students of 10-16 years, Taksande et al?® reported 3.25%
systolic and 2.49% diastolic hypertension in Wardha-
Maharashtra in 6-17 years age group, BahlD et al®
reported 16.6% in 12-15 years age group in New Delhi,
AmmaD et al® reported 0.6% in 8"-10" standard
adolescents in Kerala, Kumar R et al?® reported 2.2% in
adolescent  girls in  Moradabad-Uttar ~ Pradesh,
YogendraprasadR et al?® reported 4.69% in Bengaluru in

6-15 years age group, and MakwanaM et al® reported
4.86% in Rajasthan in 5-16 years age group, with higher
prevalence in age group of 10- 16 years contributing to
84% of hypertensive cases. Gender variation in blood
pressure of adolescents was reported by Kilcoyne MM et
al’, with higher systolic and diastolic pressures and
significantly higher prevalence of systolic and diastolic
pressures in males than females. Increased prevalence of
high blood pressure in males than females was reported
by Din-Dzietham R et al*! in children and adolescents in
8-17 years age. In current study in early adolescents,
systolic hypertension was more prevalent in females than
males, while no gender variation was observed with
respect to diastolic hypertension. Reasons for this finding
cannot be ascertained to a particular cause. Thus, studies
show variation regarding this finding and further Indian
studies are required in this aspect to confirm these
findings of the study. In the present study, factors
associated with systolic and diastolic hypertension were
evaluated separately, in contrast to many studies where
both systolic and diastolic hypertension are considered as
one. As observed from the socioeconomic status, the
prevalence of systolic hypertension was much higher in
the upper status compared to the other classes. Among the
lifestyle habits, systolic hypertension was frequent in
those with less vegetable intake, while more salt and oil
intake, and reduced physical/sports activity, is associated
with both systolic and diastolic hypertension. Relation
between salt intake and hypertension is a well-
documented fact in number of clinical trials.*> Another
finding associated with presence of hypertension was
parental history of hypertension, which emphasizes the
fact that children of hypertensive parents may be
hypertensive. This has been earlier demonstrated in a
study by KazimSF et al.3® Those with hypertension had
higher  waist circumference than  normotensive
adolescents. Choy CS et al* noted that waist
circumference is associated with increased risk of
elevated blood pressure in children and also, represents
metabolic risk in them. ChioleroA et al?®, AmmaD et al?’
had similar factors associated with hypertension as with
our study.MakwanaM et al*® noted association of
presence of hypertension with family history of chronic
diseases such as diabetes mellitus or hypertension.
Association between blood pressure and BMI was noted
by Rafraf et al in Iranian adolescent girls.*® Systolic and
diastolic blood pressures were positively correlated with
in Indian studies by BahlID et al?® and Kumar et al.?® In
the present study, a positive correlation was found
between the BMI and systolic blood pressure in the
adolescents. Lone et al demonstrated a significant
correlation between the anthropometric measurements
such as height, weight and BMI with presence of
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hypertension in adolescents.!!'Dietary habits and physical
and sports activities are modifiable risk factors for
hypertension in adolescents, and hence, good dietary
habits should be inculcated amongst the youngsters. By
controlling these risk factors, the occurrence of
hypertension can be prevented or managed. Though
adolescents are young, they are mature enough to
understand the risks of the diseases under consideration.
Educating them properly about these disorders will not
only be helpful to prevent adolescent hypertension, but
will also encourage to live a healthy lifestyle which will
benefit him/ her as an adult. It is also important to educate
the parents regarding these disease in their children.
Many may consider hypertension as a disease of the
elderly and may not be considerate of prevalence of
hypertension in adolescents. It is also important to
communicate to the parents, that presence of hypertension
in them will increase the risk of their adolescent children
becoming obese and hypertensive.

CONCLUSION

The prevalence S1 stage systolic hypertension was 4.3%
and S2 stage systolic hypertension was 2.6%. The
prevalence of S2 stage diastolic hypertension was 3.6%
and S2 stage diastolic hypertension was 0.5%. There was
strong association between the presence of overweight or
obesity and presence of systolic as well as diastolic
hypertension.  Associated factors ~ with increased
prevalence of systolic and diastolic hypertension were
high salt and oil intake, reduced physical and sports
activity, parental history of hypertension and increased
waist circumference. Factors particularly associated with
systolic hypertension, in addition, were female gender,
upper socioeconomic status, less vegetable intake. There
was a medium positive correlation between BMI and
systolic blood pressure and weak positive correlation
between BMI and diastolic blood pressure.
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