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ABSTRACT
Introduction

Children of school age groups in developing countries are
facing the problem of overweight and obesity. Childhood
obesity continues as obesity in adulthood. The chance of
high blood pressure (BP) in overweight and obese childrenis
more than healthy weight children.

However, in Nepal, data on the relationship between
hypertension and obesity, and disease burden in children at
the national level are limited. To overcome these diseases
and to develop effective prevention strategies, knowing the
prevalence of the disease is a priority. Thus, this study aims
to determine the prevalence and the relationship between
overweight/obesity with BP in school going children aged 6-
14 years, living in Ramdhuni municipality of eastern Nepal.

Objective
To find prevalence and the association of BMI with blood

pressure in school going children aged 6 to 14 years in
Ramdhuni municipality of eastern Nepal.

Methodology

This was a school based cross-sectional prospective study
conducted at various schools in Ramdhuni municipality from
February -March 2022. A total of 490 apparently healthy
students of age group 6-14 years of both boys and girls were
enrolled. Measurement of height and weight was done by
standard procedure. The data was entered into Microsoft
offices excel and analyzed using a statistical package for
social sciences (SPSS 20.0).

Result

In this present study, data of 490 students aged between 6
and 14 years were evaluated. Of them, 77.8% (n=381) were
normal weight, 10.6% (n=52) were overweight and 5.9%
(n=29) were obese. The prevalence of hypertension and
prehypertension was 0.8% (n=4) and 0.6% (n=3), respectively.
The body mass index was statistically significant as an
explanatory variable of hypertension for both genders.

Conclusion

This study concludes that overweight and obese children are
at a significantly higher risk for hypertension than are
normal weight children. Blood pressure measurement
should be routine and frequent in children, especially
overweight and obese children.
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INTRODUCTION

Body mass index is positively and independently associated
with morbidity and mortality from hypertension,
cardiovascular disease, type Il diabetes mellitus, and other
chronic diseases.’ There is evidence that hypertension in
adults starts in childhood.”* Children whose blood pressure
and body weight are high for their age are more likely to
develop hypertensionin the future .’

In recent years, the prevalence of hypertension in children
and adolescentsisincreasing. Various studies have reported
that the prevalence of overweight among adolescents
varies from 10% to 30%.’ Differences in the lifestyle, dietary
pattern, and physical activities are the principal contributors
of overweight and obesity, responsible for variation in
prevalence within the country.’

Nearly 50%- 80% of obese children continue as obese in
adulthood.’ The prevalence of hypertension (HTN) varies
from 3.8% to 24.8% in youth with overweight and obesity.’
Children with obesity and HTN may be accompanied by
additional cardio metabolic risk factors such as dyslipidemia
and disordered glucose metabolism®® which may contribute
their effects on BP or may represent comorbid conditions
arising from the same adverse lifestyle behaviors.””" Some
researchers suggested that the presence of multiple risk
factors along with obesity and HTN increases the
cardiovascular (CV) risk to a greater extent than by the
individual risk factoralone.”

Studies conducted with large samples in several countries
have demonstrated that high blood pressureisanimportant
determinant for obesity in children.” " However, in Nepal,
data on the relationship between hypertension and obesity,
and disease burden in children at the national level are
limited. To overcome these diseases and to develop
effective prevention strategies, knowing the prevalence of
the diseaseisapriority.

Thus this study was aimed to determine the prevalence and
the relationship between obesity and hypertension in
school going children aged 6-14 years, living in Ramdhuni
municipality of Eastern Nepal.

METHODOLOGY

This was a school based cross-sectional prospective study
conducted at various schools in Ramdhuni municipality
from February - March 2022. After getting ethical clearance
from the BMCTH IRC (Ref: IRC-PA-162/2078-79), a total of
490 apparently healthy students of age group 6-14 years of
both boys and girls were enrolled. Three primary schools
were selected with a simple randomized method. All
students were from English medium schools. Screening was
done by face to face interview and general examination to
selectthe students.

Those suffering from any systemic disease were excluded
from the study. Data collection days were determined and
data collectors (volunteer's health staff and medical
students) were trained. After taking the consent from the
concerned school Principal, measurement of height and
weight of enrolled students were taken by standard

ISSN: 2542-2758 (Print) 2542-2804 (Online)

procedure. BMI was calculated by dividing weight (kg) by
the square of the body height (m2), which was expressed in
units of kg/m’.

BMI percentile value based on their age and gender was
determined. Those BMI percentiles less than 5th percentile
was considered as underweight, from 5th percentile to less
than the 85th percentile as normal weight, from the 85th to
less than 95th percentile as overweight and equal to or
greater than the 95th percentile was considered as obese.”

BP measurement was done by an auscultatory method.

Resting blood pressure measurements was performed
manually using a mercury sphygmomanometer with a cuff
appropriate to their age. Measurements were performed in
the sitting position after at least a 10-minute rest.

According to age and height, systolic or diastolic blood
pressures in the >/=95th percentile was considered as
hypertension, between the >/=90th percentile and the
<95th percentile as prehypertension, and lower than the
90th percentile as normal.”” The data was entered into
Microsoft offices excel and analyzed using statistical
package for social sciences (SPSS 22.0).

RESULT

In this present study, data of 490 students aged between 6
and 14 years were evaluated. Of the students, 54.48%
(n=267) were male. The mean age of the girls and boys were
10.25+1.92 and 10.30%2.11, respectively. The students'
mean BMI value was 17.06+£2.82, mean systolic blood
pressure value was 102.07+10.01 mmHg and mean diastolic
blood pressure value was 63.08+9.25 mmHg (Table 1). Of
them, 77.8% (n=381) were normal weight, 10.6% (n=52)
were overweight and 5.9% (n=29) were obese (Table 2) .The
prevalence of hypertension and prehypertension was 0.8%
(n=4)and 0.6% (n=3), respectively (Table 3).

The distribution of BMI and blood pressure values of the
participants for age and gender is shown in (Table 4). An
increase was determined in the BMI and diastolic blood
pressure mean values with age in both genders (p<0.001).
For the 6-year-old boy students, the BMI and diastolic blood
pressure mean values were 15.5+2.08 kg/m2 and 57.86 *
6.99 mmHg respectively. These values increased to 18.69+
2.63 kg/m2 and 63.70%£9.37 mmHg for the 14-year-old boy
students. The values were 14.82+0.92 kg/m2 and 55+5.48
mmHg for the 6-year-old girl students, and 19.38+2.72
kg/m2 and 63.08+4.80 mmHg for the 14-year-old girl
students. The comparison of girls and boys BMI (16.82+2.71
vs. 17.26+2.90), systolic (101.73+£10.45 vs. 102.36+11.11)
and diastolic blood pressure (62.4249.08 vs. 63.63+9.37)
mean values revealed no significant difference (P>0.05).

The results of regression analysis indicating the factors
affecting the blood pressure values of the boys and girls are
shown in (Table 5). In the girls, BMI and age accounted for
10% and 4.1% of the variance for the systolic blood pressure
and diastolic blood pressure respectively. These rates were
10.1% and 11.2% for the boys. BMI was identified as the
variable directly affecting both the systolic blood pressure
and the diastolic blood pressure for the two genders
(p<0.001)
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Table 1. Mean distribution of age, height, weight, BMI,
SBP and DBP according to gender

Total (n=490)

. Female (n=223)| Male (n=267)
ariables

Age in years 10.25| 1.92 | 10.30 | 2.11 | 0.808 | 10.28 | 2.02 6.00 14.00

Height (Meter) | 1.330| 0.117 | 1.331 | 0.136| 0.949 | 1.331 |0.127| 0.970 1.690

Weight (Kg) 30.35| 8.72 | 31.32 | 10.02| 0.255|30.88 | 9.46 | 13.70 70.00
BMI 16.82| 2.71 | 17.26 | 2.90 | 0.081 | 17.06 | 2.82 | 10.01 29.62
SBP 101.73| 10.45 (102.36( 11.11| 0.519 |102.07{10.81| 60.00 140.00
DBP 62.42 | 9.08 | 63.63 | 9.37 | 0.149|63.08 | 9.25 | 40.00 80.00

Table 2: BMI distribution

Interpretation of BMI No of students

Underweight

Normal weight 381 77.8
Overweight 52 10.6
Obese 29 5.9
Total 490 100

Table 3: Blood pressure distribution

| Status | No of students

Normal 483 98.6
Prehypertension 3 0.6
Hypertension 4 0.8
Total 490 100.0

Table 4: Body mass index (BMI) and systolic and diastolic
blood pressure according to age and gender.

e | sep [ oBp |
nlmmmmmm

6 14 15.50 2.08 94.29 11.58 57.86 6.99

7 17 16.62 1.83 100.59 10.88 61.76 10.74
8 23 16.03 1.48 96.52 9.82 59.57 8.78
9 33 16.21 2.54 102.73 10.69 61.82 9.83
10 54 17.12 2.79 103.52 10.67 63.15 8.20
11 50 17.34 2.78 107.00 8.86 68.60 9.26
12 31 18.13 3.07 100.00 13.42 65.16 9.96
13 27 19.13 3.92 103.33 11.44 63.70 7.42
14 18 18.69 2.63 103.33 9.70 63.33 9.70
Total | 267 17.26 2.90 102.36 11.11 63.63 9.37

F= 4.585 3.387 3.581

p= <0.001 0.001 0.001

BMI SBP DBP
Girls N Mean SD Mean SD Mean SD
6 6 14.82 0.92 88.33 9.83 55.00 5.48

7 15 15.73 2.51 96.00 10.56 58.67 9.16
8 17 15.48 1.37 99.41 9.66 59.41 8.99
9 36 15.41 1.56 100.56 9.24 60.28 6.96
10 51 16.90 2.93 103.63 11.88 64.31 11.00
11 42 16.88 2.00 103.10 9.24 65.24 9.17
12 28 17.87 3.38 101.79 10.20 62.50 9.28
13 15 18.99 2.62 105.33 8.34 62.67 5.94

14 13 19.38 2.72 104.62 9.67 63.08 4.80
Total | 223 16.82 2.71 101.73 10.45 62.42 9.08
F= 6.825 2.768 2.189
p= <0.001 0.005 0.029
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Table 5. Association of overweight and obesity with
hypertension.

Variables HTN HTN P Value
Present | Absent
3 78

Overweight and obesity
present

Overweight and obesity
absent

15.69 | 0.015
1 408

Table 6: Multiple regression analysis of blood pressure
results.

Age and BMI
Female | Age 0.745 1.949 0.053
BMI 0.957 |3.532 | 0.001
Systolic
Age and BMI 0.101 78.85 17.993 | <0.001
Male Age 0.353 1.089 0.277
BMI 1.151 | 4.878 | <0.001
Age and BMI 0.041 48.474 | 11.652 | <0.001
Female | Age 0.559 1.632 0.104
BMI 0.483 | 2.011 | 0.046
Diastolic
Age and BMI 0.112 42.507 | 11.565 | <0.001
Male Age 0.391 1.44 0.151
BMI 0.99 5.003 <0.001
DISCUSSION

This study was a school-based study and planned to include
the students of different English medium schools in
Ramdhuni municipality of Eastern Nepal. This study
suggested that 52 (10.6% ) students were overweight and
29 (5.9%) were obese which is almost similar in comparison
to the study by Jain et al. in 2016 in India shown their study
12.5 % overweight and 5.6% obese.” This result is lower in
comparison to the study on school children in 2000 by Kapil
et al. in Delhi, India where the overall prevalence of obesity
was 7.4 %.” In this study, overweight and obesity are more
in boys than girls, and similar result was found by Goyal et al.
in2010.”

This study reported that overweight and obese subjects
both in boys and girls experience more BP (both SBP and
DBP) in comparison to healthy weight individuals. The
findings of this study was similar with the data in standard
guideline of updated 4th report for screening and
management of high BP in children and adolescents.’

This study suggested that there was a positive correlation
between BMI with SBP and DBP in both genders. Our report
is agreed with Also et al., they reported a significant
correlation between BMI with SBP and DBP in both sex in
primary school children of Nigeria.” Significant positive
correlation between BMI and BP (both SBP and DBP) has
also been suggested by other studies by Taksande et al. and
Raj et al. ** Analysis the data with implementation of odds
ratio (Table 5), our study suggested that overweight and
obesity were associated with HTN. Berkey et al. in their
study suggested that greater BMI in adolescence is
associated with elevated BP.” Sorof and Daniels confirmed
that obesity has become an increasingly important medical
problem in children and adolescents. They suggested that
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obese children are at a 3-fold higher risk for development of
HTN than nonobese children.*This study reported that the
hypertensive students were in the overweight and obese
category. In obesity, there is abnormal renal tubular
dysfunction in which tubular reabsorption of sodium is
increased which is responsible for the expansion of
extracellular fluid volume, blood volume and hence BP. Also
in obesity, there is activation of the sympathetic nervous
system, renin-angiotensin-aldosterone system. Thus, all
these mechanisms contribute to high BP in overweight and
obese participants.”

The results of the regression analysis showed that high BMI
is an important predictor for the risk of hypertension in
children. In both sexes, both diastolic and systolic blood
pressureincreased as BMlincreased.

The results obtained from this present study are applicable
only to the students surveyed and thus they cannot be
generalized to other school children.

CONCLUSION

This study concludes that overweight and obese children are
at a significantly higher risk for hypertension than are
normal weight children. Blood pressure measurement
should be routine and frequent in children, especially
overweight and obese children. To protect children against
cardiovascular disease risks in adulthood, it is important to
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preventive interventions.

RECOMMENDATION

Such studies could be done in multiple Centers so that
conclusion can be generalized. Number of the study subject
could beincreased toincrease the power of the study.

LIMITATION OF THE STUDY

Our study included only three schools. For the evaluation of
prevalence, a larger group of students is more appropriate.
Socioeconomic status of the parents is lacking here which is
a contributing factor of overweight and obesity. Dietary
habit of the students may be considered for overweight and
obesity. Further study may be done considering all these
aspects for a better output.
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