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ABSTRACT

In Nepal the prevalence of hypertension is in increasing trend with an increased number of deaths
from heart disease and stroke. The morbidity and mortality from hypertension, cardiovascular disease
and other chronic diseases has been associated with high Body mass index (BMI). The current study
aimed to study the association between BMI, blood pressure and age of the adults in Makalbari area. A
community based cross-sectional study was conducted among 643 respondents. The information was
obtained using self constructed structured questionnaire which included demographic information
of individuals. Height, weight and blood pressure were recorded and hypertension was defined as
per Joint National Committee (JNC) VII guidelines. Maximum value of mean BMI was found among
40-49 years age group. BMI was found to be lowest among younger age group. Both the mean systolic
and diastolic BP were found to be lowest among the youngest age groups. Mean Systolic BP increased
steadily with age and the highest value was found among the oldest age group. Mean Diastolic BP
increased with age till 40-49 years and declined thereafter. There was significant (P <0.01) positive
correlation of BMI with systolic and diastolic BP. It showed that BP increased with increase in BMI.
Correlation coefficient showed that relationship of BMI with systolic BP (0.231) was stronger than
diastolic BP (0.167). Thus the present study provides valuable information regarding the association
of BMI with systolic and diastolic blood pressure. It also showed the correlation of blood pressure
with increasing age independently.
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INTRODUCTION

In 2017, around three-quarters of the total global
mortalities were because of non-communicable
diseases (NCDs) and cardiovascular disease (CVD)
was the leading cause of NCD-related mortalities
and morbidities.! Uncontrolled hypertension
is an important risk factor for cardiovascular
disease.? Forty five percent of death because of
heart disease and 51% of death from stroke is
due to hypertension. The risk factors like ageing,
unhealthy diets, regular alcohol consumption, lack
of physical activity, weight gain and continuous
day to day stress are the cause for the increasing
prevalence of hypertension.®

Prevalence of hypertension is in increasing trend
in the South Asian region including Nepal.* Body
mass index (BMI) is positively and independently
associated with morbidity and mortality
from different diseases like hypertension,
cardiovascular disease, type II diabetes mellitus,
and other chronic non communicable diseases.
Obesity along with its associated co-morbidities
havebecome an epidemic in most of the developed
as well as developing countries, leading to more
than four million deaths annually.5

The relationship between BMI and blood pressure
(BP)hasbheenthetopicofepidemiologicalresearch.
There is also the positive association of BMI
and BP among Asian populations.® The relation
between measure of body mass and BP have been
extensively documented, usually with BMI (kg/
m?).” There is a direct linear association of BMI
and the risk of hypertension. Among males, there
is increase in chances of having hypertension per
unit increase in BMI as compared with females.
The age at onset of hypertension is related to a
lifetime risk of cardiovascular disease.?

Around 22% of people of 18 years and over are
affected by hypertension. It has been responsible
for estimated 9.4 million deaths per year.® Most of
the people from low and middle income countries
are disproportionately affected with hypertension
and CVD because of the poor health systems.!°

A three times increase in prevalence of
hypertension was found in Bhadrabas area of
Kathmandu from 1981 to 2006, confirming the
trend of dramatic rise in CVD risk factors in
Nepal. This increased prevalence of hypertension
is a major challenge to the present health care
system of Nepal.!* The different types of public
health measures such as changes in policy and
population wide interventions supplemented

with individual risk based treatment has changed
the hypertension scenario in developed countries.
These measures have led to marked decrease in
mortality from stroke and coronary heart disease
in these countries in the last 50 years.'2 Hence this
study was conducted to assess the relation of BP,
BMI and age.

MATERIALS AND METHODS

This is a community based cross sectional study
using Simple Random Sampling Technique. It
was conducted among the people of Makalbari
of Kathmandu district, Nepal. Makalbari is a part
of 4, 6 and 8 wards of Gokarneswor Municipality.
Total population of4, 6 and 8 ward of Gokarneswor
Municipality is 54092 of which male is 27111
and female is 26981. The study period was of
six months from April 2019 to September 2019.
Ethical approval was taken from Institutional
Review Committee (IRC) of NMCTH. The study
participants were aged 18 years and above holding
permanent resident status in the study areas at
the time of study. Individuals <18 years, people
who were abroad and pregnant ladies in that area
were excluded from the study. Study participants
in this study were explained about the purpose
of the visit and consent was obtained. During the
interview with the participants the information
regarding socioeconomic characteristics, medical
and family history, anthropometric measurement
and clinical examinations were obtained. After
measuring the height by measuring tape and
weight by bathroom weighing scale, BMI was
calculated as Weight(kg)/Height(m?). BMI is
based on weight and height of the individual
and measured by weight in kg and height in m?.
Higher the BMI above 25, greater is the risk of
morbidity according to grades.®

The blood pressure was measured by
auscultatory method using standard aneroid
sphygmomanometer. The method of blood
pressure measurement and criteria for diagnosis
of hypertension was done according to JNC VII
guidelines SBP >140 mmHg and/or DBP > 90 mmHg
and/ or use of anti-hypertensive medicines.!*

Sample size was calculated using formula z?pq/d?,
where (p) was taken as 20.5%* and d was taken as
16% of p. By using the formula, the total sample
size was 643.

Statistical analysis of the collected data was
carried out using SPSS version 16. Frequency
distribution of BMI, systolic and diastolic BP were
calculated. Correlation analyses were performed
to see the association between BMI, age, SBP and
DBP.
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RESULTS

The total participants were 643 in Makalbari
area, in which 333 (51.8%) were female and 310
(48.2%) were male. The level of education among
the participants were found as primary level
5.2%, lower secondary level 7.0%, secondary level
21.0%, higher secondary level 21.0%, bachelor’s
level 20.5% and master’slevel 7.3% and remaining
18.0% were illiterate.

Table 1: Distribution of participants

according to occupation

Occupation N %
Unemployed 55 8.6%
Home maker 213 33.1%
Student 71 11%
Business 123 19.1%
Govt job 42 6.5%
Others 139 21.7%

As shown in table 1, out of 643 participants 213
(33.1%) were home makers, 139 (21.7%) were
mechanics, drivers, painters and farmers and 123
(19.1%) were businessmen.

Table 2: Distribution of subjects in different

categories of BMI (As per WHO BMI

Classification)
BMI Classification N (%)
Underweight 24 3.7
Normal 336 52.3
Preobese 230 35.8
Obesel 45 7.0
Obese 2 6 0.9
Obese 3 2 0.3
Total 643 100.0

As depicted in table 2, maximum number of
subjects were in normal BMI category 336 (52.3%)
followed by those in preobese category 230
(35.8%). Lowest number of subjects were found
in obese 3 category 2 (0.3%)

As shown in table 3, in different categories of
diastolic and systolic blood pressure maximum
number were having normal blood pressure.
Following normal BP, as assessed in DBP 98
(15.2%) were in stage 1 hypertension and in SBP
156 (24.3%) were in prehypertension.

As shown in table 4, ANOVA test was conducted
for the mean test. BMI was (25.9 + 4.58) kg/m?

Table 3: Distribution of subjects in different

categories of Blood Pressure

DBP N %
Normal
(<80 mm of Hg) 458 71.2
S Prehypertension
'§ (80-89 mm of Hg) 55 8.6
£ Stagel
2 (90-99 mm of Hg) 98 15.2
>
o Stage2 2 -
(100 mm of Hg) .
Total 643 100.0
SBP N %
Normal
(<120 mm of Hg) 407 63.3
o
=} .
= Prehypertension
£ (120139 mmofHgy ¢ 243
s}
S
o Stagel
E (140-159 mm of Hg) 68 10.6
Stage 2
(2160 mm of Hg) 12 1.9
Total 643 100.0

(p<0.05) was significantly higher among 40-49
yr age group. BMI was found to be lowest among
18-29 yr age group (23.1 + 3.43) kg/m?. Both the
mean systolic and diastolic BP were found to be
lowest among the youngest age groups. Mean
systolic BP increased steadily with age and the
highest was found among the oldest age group.
Mean diastolic BP increased with age till 40-49
years and declined thereafter.

Table 5: Correlation between BMI, blood
pressure and age.

Variables  SBP DBP BMI Age
SBP 1 0.617" 0.231" 0.317"
DBP 0.617" 1 0.167" 0.254™
BMI 0.231" 0.167" 1 0.110™
Age 0.317" 0.254" 0.110™ 1

** Correlation is significant at the 0.01 level
(2-tailed).

Correlation between BMI, BP, and age with level
of significance is given in table 5. There was
significant (p <0.01) positive correlation of BMI
with both systolic and diastolic BP. It showed that
BP increased with increase in BMI. Correlation
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Table 4: Mean values of SBP, DBP and BMI in different age group

95% CI of the 95% CI of the
AGE (Years) Min Max Mean Std. Deviation Difference Difference p value
Lower Upper
18.29 SBP 100 170 117.75 8.67 116.51 118.9
(n=191) DBP 60 100 76.28 7.76 75.17 77.39
BMI 15 31.74  23.13 3.43 22.64 23.62
SBP 100 160 121.03 10.6 119.51 122.55
30__39 DBP 60 110 78.85 9.12 77.54 80.15
(n=189)
BMI 18 34.6 24.78 2.93 24.35 25.20
SBP 100 180 126.86 14.37 124.04 129.69
o0z DBP 60 112 8385 9.66 81.95 8575  0.000
BMI 18 40.1 25.94 4.58 25.04 26.84
SBP 100 160 127.58 13.57 124.36 130.79
?1?-3791) DBP 60 110 82.41 10.26 79.98 84.84
BMI 18.3 37 25.8 4.14 24.82 26.78
60 SBP 100 190 128.74 15.89 125.41 132.07
>
(n=90) DBP 60 110 82.3 8.76 80.8 84.47
BMI 16 37 24.25 4.35 23.34 25.16

coefficient showed that low degree relationship
of BMI with SBP (0.231) was stronger than DBP
(0.167)

DISCUSSION

The study conducted by Manandhar et al showed
hypertensive cases were in increased proportion
in age > 65 years (55.49%) than in the age group
< 65 years (36.32%)."5 Other studies also have
shown the rise of BP with increase in age.'*'’ In
this study also the BP seems to be in rising trend
along with the age of the participants.

Isolated systolic hypertension, which means a
linearincreaseinsystolicbutnotdiastolicpressure,
is the most prevalent type of hypertension in
those aged 50 years or over. This isolated systolic
hypertension occurs in cases where there is long
duration rise of both SBP and DBP.*8°In this study
SBP increased steadily with age and the highest
was found among the oldest age group. Whereas
DBP increased with age till 40-49 years and then
it started to decline thereafter.

In the study conducted by Rawal et al in which
they used the Nepal Demographic Health Survey
2016 data, a total of 13,542 adults aged 18 years
and above had their weight and height measured.
In which 17.27% were underweight; 31.16%
overweight/obese were found.? In our study

maximum number of subjects were in normal
BMI category 336 (52.3%) followed by those in
preobese category 230 (35.8%). In the similar
study done in South India, sample 800 participants
of adult population (>19 years old) overweight,
obesity class I, and obesity class II were 14.9, 16.1
and 3.3 % respectively.?!

In the study done by Mungreiphy et al it showed
thatblood pressureincreased withincreasing BMI.
In their study they found positive correlations of
BMI with both systolic and diastolic BP. In this,
correlation coefficient showed relationship of
BMI with diastolic BP (0.378) was stronger than
systolic BP (0.274).6 In the present study also there
are significant (P <0.01) positive correlation of
BMI with both systolic and diastolic BP. It showed
that BP increased with increase in BMI but
Correlation coefficient showed that relationship
of BMI with systolic BP (0.231) was stronger than
diastolic BP (0.167). In the Cohort study done by
Franklinn SS there was a parallel linear rise in
SBP and DBP from age 30-49 years then after age
50-60 years, DBP declined while SBP showed a
linear increase.

In conclusion, the study showed that body mass
index was associated with both systolic and
diastolic blood pressure among the people of
Makalbari. Itshowed maximum number of subject
had normal BMI and followed by preobese. Blood
pressure was also normal in most of the subjects
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and appeared to increase with age. The study
showed that there was positive and significant
correlation among BMI, age, systolic and diastolic
blood pressure.

REFERENCES

1.

10.

GBD 2017 Causes of Death Collaborators. Global,
regional, and national age-sex-specific mortality
for 282 causes of death in 195 countries and
territories, 1980-2017: a systematic analysis for the
Global Burden of Disease Study 2017. The Lancet
2018; 392: 1736-88.

Bromfield S, Muntner P. High blood pressure: the
leading global burden of disease risk factor and
the need for worldwide prevention programs. Curr
Hypertens Rep 2013; 15: 134-6.

WHO. A global brief on hypertension: Silent
killer, global public health crisis. World Health
Organization 2013; 9.

Chataut J, Khanal K, Manandhar K. Prevalence and
associated factors of hypertension among adults in
rural Nepal: A community based study. Kathmandu
Univ Med J 2015; 52: 346-50.

F. X. Pi-Sunyer. Medical hazards of obesity. Ann
Internal Med 1993; 119: 655-60.

Mungreiphy NK, Kapoor S, Sinha R. Association
between BMI, blood pressure, and age: study
among Tangkhul Naga Tribal males of Northeast
India. J Anthropol 2011; 2011: 1-6.

Kaufman JS, Asuzu MC, Mufundaet ] et al.
Relationship between blood pressure and body
mass index in lean populations. Hypertension 1997;
30: 1511-6.

Channanath AM, Farran B, Behbehani K et al.
Association between body mass index and onset of
hypertension in men and women with and without
diabetes: a cross-sectional study using national
health data from the State of Kuwait in the Arabian
Peninsula. Brit Med ] Open 2015; 5: 007043.

Dhungana RR, Pandey AR, Bista B, Joshi §,
Devkota S. Prevalence and associated factors of
hypertension: a community-based cross-sectional
study in municipalities of Kathmandu, Nepal.
Int’l | Hypertension 2016; 2016: 1-10. http://dx.doi.
org/10.1155/2016/1656938.

Mendisi S. Hypertension: a silent contributor to
the global cardiovascular epidemic. World Health
Organization. Regional Health Forum 2013; 17.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vaidya A, Pathak RP, Pandey MR. Prevalence of
hypertension in Nepalese community triples in
25 years: a repeat cross-sectional study in rural
Kathmandu. Indian Heart ] 2012; 64: 128-31.

Gupta R. Hypertension as a public health problem
in India. Hypertens J 2015; 1: 1-3.

Suryakantha AH. Epidemiology of non-
communicable diseases. Community Medicine
with recent advances (4™ ed). Jaypee the health
science publisher. 2017; 569.

Chobanian AV, Bakris GL, Black HR et al. The
seventh report of the Joint National Committee on
prevention, detection, evaluation and treatment of
high blood pressure. | Amer Med Assoc 2003; 289:
2560-71.

Manandhar K, Koju R, Sinha NP, Humagain
S. Prevalence and associated risk factors of
hypertension among people aged 50 years and
more in Banepa municipality Nepal. Kathmandu
Univ Med J 2012; 39: 35-8.

Gunnar H, Anderson Jr. Effect of age on
hypertension: analysis of over 4,800 referred
hypertensive patients. Saudi ] Kidney Dis Transplant
1999; 10: 286-97.

Buford TW. Hypertension and Aging. Ageing Res
Rev 2016; 26: 96-111.

Elisabete P. Blood pressure and ageing. Postgrad
Med J 2007; 83: 109-14.

Franklin SS. Ageing and hypertension: the
assessment of blood pressure indices in predicting
coronary heart disease. ] Hypertens Suppl 1999; 17:
29-36.

Rawal LB, Kanda K, Mahumud RA et al. (2018)
Prevalence of underweight, overweight and obesity
and their associated risk factors in Nepalese adults:
Data from a Nationwide Survey, 2016. PLoS ONE
13(11): e0205912.

L Matthew, Humphries S, Patel K, Dewey C. Factors
associated with BMI, underweight, overweight and
obesity among adults in a population of rural south
India: a crosssectional study. BMC Obesity 2016; 3:
12.

NMC) 43




