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Abstract
Introduction: In recent years, one of the global health burden is increased blood pressure, hypertension.

It is a condition of sustained increase in blood pressure. Prehypertension is a condition of slight increase
in normal blood pressure. So, it is a warning sign that develop hypertension in future. If it is diagnosed on
time, hypertension can be prevented by modifying lifestyle.

Aim and Objectives: To determine the prevalence of prehypertension and hypertension in adult patients
in Kathmandu Medical College, Duwakot, Bhaktapur, Nepal.

Materials and Methods: This is a cross sectional study done in 350 patients at Kathmandu Medical
College and Teaching Hospital, Duwakot, Bhaktapur from march 2017 to July 2017. Blood pressure was
measured two times by standard mercury sphygmomanometer and mean was calculated for accuracy.
Weight was measured by standard weight scale in kilogram (kg) and height was measured by non-
stretzchable measuring tape in meter. BMI was calculated by using formula weight in kg divided by height
in m*.

Results: Prevalence of prehypertension and stagel hypertension were found maximum 32.66% and
12(3.43%) respectively even in young (18-27 years) age with normal BMI. Stage 2 hypertension was
maximum 4(1.14%) with increased age. Stage 2 hypertension was not seen in 18-27 years age group.
P=<0.005 was considered highly significant. There was statistically highly significant association of
hypertension with increase age and BMI (P=<0.000).

Conclusion: Prehypertension was common in young age with normal BMI but stage 1 and stage 2
hypertension increased with increase age and BMI.

Keywords: BMI (Body Mass Index), Hypertension, Prehypertension.

Introduction is the third leading cause of death in the world.
Todays, one of the burning problem of the world Hypertension is a condition of sustained increased
is hypertension along with its complications. This in blood pressure. Excess weight gain and obesity
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are the leading cause of hypertension (65-75%).
According to JNC 8, normal blood pressure is
systolic 90-119 mm of Hg and diastolic 60-79
mm of Hg. Hypertension is a condition where
systolic pressure is >120 mm of Hg and diastolic
is >80 mm of Hg.

Prehypertension (high normal), systolic blood
pressure is 120-139 mm of Hg and diastolic is 80-
89 mm of Hg. In stage 1 hypertension, systolic
blood pressure is 140-159 mm of Hg and diastolic
is 90-99 mm of Hg. In stage 2 hypertension,
systolic blood pressure is 160-179 mm of Hg and
diastolic is 100-109 mm of Hg. In stage 3
hypertension (hypertensive emergency), systolic
pressure is >180 mm of Hg and diastolic is >110
mm of Hg. Isolated systolic hypertension >140
mm of Hg and diastolic <90. 3

Most of the time the prehypertension condition is
asymptomatic. But, it is a warning stage of
hypertension. Early diagnosis has very important
value to prevent hypertension by modifying
lifestyle. The extremely elevated blood pressure
shows features of headache, fatigue or dizziness
and visual changes.’

Many factors are responsible to cause
hypertension like smoking, obesity, sedentary
lifestyle, old age, stress, genetic factor, family
history, systemic diseases and consumption of salty
and fatty foods.”

Materials and Methods

This is a cross sectional study done in Kathmandu
Medical College and Teaching Hospital,
Duwakot, Bhaktapur from march 2017 to July
2017. Approval for research was taken from
Institutional research committee (IRC).

All the OPD and ward patients were taken from
Kathmandu Medical College and Teaching
Hospital, Duwakot by random sampling. Verbal
and written consent of the participants were taken.
All the cases were screened which include through
history and examination as per porforma. Name,
age, sex, address and contact no. were recorded.
Patient above 18 years were included where

patient with chronic disease, malignancy and
pregnant were excluded.

The blood pressure was measured by mercury
sphygmomanometer for two times and mean was
calculated for accuracy. The subject already
diagnosed to have hypertension and under
antihypertensive medication was also considered
being hypertensive. Patients’ height in meter was
measure by non-stretchable measuring tape and
weight in kilogram (kg) were measured by weight
scale to calculate BMI. The formula weight in kg
was divided by height in meter square was used to
calculate the BMI of patients and unit is kg/m?.
According to WHO (World Health Organization),
“Asian Criteria” for BMI cut off point are less
than 18.5 is underweight,18.5-22.9 is normal, 23-
24.9 is overweight, 25-29.9 is pre-obese, > 30
obese, 30-40 type 1 obese, 40.1-50 type 2 obese
and more than 50 is type 3 or super obese.
Collected data were compiled and analyzed by
using Statistical Package of Social Science (SPSS)
software version 16. Chi-square test was used to
find group association. P-value of < 0.005 was
considered to be highly significant.

Results
Total number of patients were 350. The mean age

of patients’ was 29.49 and standard deviation was
+14.78.

Gender Distribution

350
300
250

200

150 54.85%

100 45.15%
50

0

100%

Male Female Total
M Series1 192 158 350

Figure 1. Gender distribution in total number of
patients.

In total, 192 (54.85%) were male and 158
(45.15%) were female
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Table 1. Distribution of systolic and diastolicblood pressure in different age groups.
Systolic blood pressure

Normal Prehypertension

Age in (90-119/ (120-139/
years 60-79) 80-89)
18-27 107(30.57%) 113(32.28%)
28-37 14(4.0%) 32(9.14 %)
38-47 4(1.14%) 21(6%)
48-57 5(1.42%) 7(3.93%)
58-67 3(0.85%) 4(1.14%)
68-77 4(1.14%) 1(0.28%)
78-87 0(0.0%) 0(0.0%)
87-97 0(0.0%) 0(0.0%)
Total 137(39.14%) 178(50.85%)

Diastolic Blood Pressure

Normal Prehypertension

Age in (90-119/ (120-139/
years 60-79) 80-89)
18-27 96(27.50%) 114(32.66%)
28-37 26(7.44%) 19(5.44%)
38-47 12(3.43%) 13(3.72%)
48-57 5(1.43%) 4(1.14%)
58-67 9(2.57%) 1(0.28%)
68-77 2(0.57%) 1(0.28%)
78-87 0(0.0%) 0(0.0%)
87-97 0(0.0%) 2(0.6%)
Total 150(42.97%) 154(44.12%)

Stage 1 HTN  Stage 2 HTN Chi
(140-159/ (160-179/ square
90-99) 100-109) test
3(0.87%) 0(0.0%) 223(63.7%)
7(2%) 0(0.0%) 53(15.1%)
3(0.85%) 0(0.0%) 28(8.0%)
6(1.71%) 1(0.28%) 19(5.4%)
9(2.57) 0(0.0%) 16(4.6%) 0.00
3(0.85%) 0(0.0%) 8(2.3%)
0(0.0%) 0(0.0%) 0(0.0%)
3(0.85%) 0(0.0%) 3(0.9%)
34(9.71%) 1(0.28%) 350(100%)

Stage 1 HTN  Stage 2 HTN Chi -
(140-159/ (160-179/ square
90-99) 100-109) test
12(3.43%) 0(0.0%) 222(63.6%)
7(2.0%) 1(0.28%) 53(15.2%)
2(0.57%) 1(0.28%) 28(8.0%)
9(2.57%) 1(0.28%) 19(5.4%)
6(1.71%) 0(0.0%) 16(4.6%) 0.00
5(1.43%) 0(0.0%) 8(2.3%)
0(0.0%) 0(0.0%) 0(0.0%)
0(0.0%) 1(0.3%) 3(0.9%)
41(11.74%) 4(1.14%) 350(100%)

In total, maximum 96(27.50%) patients with age
group 18-27 years were healthy. Prehypertension
with increase SBP (Systolic Blood Pressure) was
maximum in young person 113 (32.28%), DBP
(Diastolic Blood Pressure) 114(32.66%) with age
group 18-27 years. Rate of prehypertension
decrease with increase in age but developed stage
1 and stage 2 hypertension. Stage 1 hypertension

300
250
200

150
100
50 '

0

Yes No
Family No Family
History History
= Normal 60 77
Hypertension 146 67
H Total 206 144
= Normal

with maximum SBP was 2.57% in age 58-67
years, where DBP was 2.57% at age 48-57 years.
Stage 2 hypertension with increased SBP was
present with 48-57 years and DBP 4(1.14%) with
increased age. P=<0.005 is considered highly
significant. This study showed highly significant
(P=0.00) association of age and hypertension.

-8 lj '1 'Nj

Habitof  No Habitof  Exercise No
extra salt extra salt habit Exercise
intake intake habit
21 116 64 73
51 162 96 117
72 278 160 190

Hypertension ® Total

Figure 2. Demographic characteristic in relation to blood pressure.
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Patients with family history showed highly
significant (p=0.00) relation with hypertension.
Among 206 patients with family history, 146 had
hypertension. In total 144 patients without family

had habit of extra salt intake had more incidence
of hypertension but it is insignificant (p=0.218).
The patients without exercise habits used to
develop hypertension than with exercise. But it

history, 67 had hypertension. The patients who was associated insignificantly (p = 0.513).

Table 2. Distribution of systolic and diastolic blood pressure of patients according to different BMI
categories

Systolic Pressure Chi-square
Body test
Mass Normal Pre- Stage 1 Stage 2
Index 6%)?%1)19/ hypertension hypertension hypertension Total (p=<0.005)
(kg/m?) (120-139/ (140-159/ (160-179/ p=<>.
80-89) 90-99) 100-109)
S{‘g%r)""e'gm( 16(4.6%) 6(1.7%) 0(0%) 0(0.0%) 22(6.3%)
Normal 0 0 0 o 0
(185.229) 80(22.9%) | 66(18.9%) 6(1.7%) 0(0.0%) 152(43.4%)
8‘&?2‘ﬂ$m 13(3.7%) 43(12.3%) 2(0.6%) 0(0.0%) 58(16.6%) 0.00
Pre-obese 0 0 0 o o
(25-29.9) 23(6.6%) 51(14.6%) 17(4.9%) 1(0.3%) 92(26.3%)
(Cig%s)e 5(1.4%) 12(3.4%) 9(2.6%) 0(0.0%) 26(7.4%)
Total 137(39.1%) | 178(50.9%) 34(9.7%) 1(0.3%) 350(100%)
Diastolic Pressure Significance
Bod M Normal Pre- Stage 1 | Stage 2
oay ass hypertension(1 | hypertension(14 | hypertension(1 _
Index é%0719§9/ 20-139/ 0-150/ 60-179/ Total (p=<0.005)
80-89) 90-99) 100-109)
(U<”1dseg‘;"e'9ht 144.0%) | 8(2.3%) 0(0%) 0(0.0%) 22(6.3%)
Normal 0 0 0 o 0
(185.22.9) 80(22.9%) | 66(18.9%) 6(1.7%) 0(0.0%) 152(43.4%)
%ﬂegght 22(6.3%) 35(10%) 1(0.3%) 0(0.0%) 58(16.6%) | 000
gggges)e 28(8.0%) | 39(11.2%) 23(6.6%) 2(0.6%) 92(26.3%)
gg%s)e 7(2.0%) 6(1.7%) 11(3.2%) 2(0.6%) 26(7.4%)
Total 137(39.1%) | 154(44.1%) | 41(11.7%) 4(1.1%) 350(100%)

As assessed by SBP and DBP, maximum It showed increase in BMI was statistically highly

percentage of prehypertension was found in the
person with normal BMI, SBP and DBP were
18.9%. Similarly, pre-obese patients had Stage |
hypertension with SBP 4.9% and DBP 23(6.6%).
Stage 2 hypertension was found in pre-obese and
obese patients but not in underweight, normal and
overweight person.

significant (chi-square P<0.000) with increase in
severity of hypertension. The underweight
patients were less likely to have hypertension.

Discussion
Nowadays, the most important public health
challenge in the world is hypertension. Many
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studies had shown that prevalence of hypertension
is increasing in developing country like in Nepal.
The main purpose and aim of this study is to find
out the prevalence of prehypertension and
hypertension to the adult patients coming to
Kathmandu Medical College and Teaching
Hospital, Duwakot, Bhaktapur, Nepal.

A study done by Vaidya A et.al on “Exploring the
iceberg of hypertension: a community based study
in an eastern Nepal” in 2004 to 2005. This study
showed that prevalence of hypertension was
22.7% in total studied population®. This current
study showed the prevalence of hypertension is
much higher than previous study. About 44.12%
have prehypertension and 11.74% have stage 1
hypertension and 1.14% have stage 2 hypertens-
ion. In total, 57% of patients have hypertension.®
Similar study was done in Bhadrabas in 2006 by
Vaidya A, the study showed prevalence of
hypertension was 33.8% of total sample.”

Another similar study was done by Suman Dua in
2014, the study co-related the relationship
between hypertension and BMI. They found rate
of hypertension was 8.98 times higher with high
BMI person. The underweight patients were less
likely to have hypertension. In current study, the
rate and severity of hypertension is increased with
increase in BMI.2

NK Sainju also observed rate of prehypertension
and hypertension in Kathmandu Medical College
students. This study showed about 23.3% had
prehypertension or hypertension. There was
statistically significant (p=0.008) association
between BMI and hypertension. Life style
variables were not associated with hypertension
(p>0.05). In current study, there is significant
relation with family history but exercise, extra salt
intake habit are associated insignificantly.’

A study was done in Kathmandu in 2005, this
study showed prevalence of hypertension was
19.7%.%

In North Karelia, a study was done to observe
hypertension care in 10 years period from 1972-
1982. The awareness of hypertension increased
from 39% to 71% among male and from 60% to

87% among female. The level of increased blood
pressure was also controlled. So, proper care can
control the level of blood pressure.™

A study was done in sodium-potassium level and
mortality rate. The amount of sodium
consumption was directly associated with
increased in blood pressure and mortality rate. But
current study shows insignificant association of
salt intake and hypertension.*?

A community-based  cross-sectional  study
conducted in the municipalities of Kathmandu
District, Nepal, in 2015 showed prevalence of
hypertension was 32.5%. Gender, age education,
ethnicity, occupation, alcohol consumption,
smoking, exercise habit, diabetes, menopausal and
family history were significantly associated with
hypertension.*®

A cross-sectional study was conducted in April
2012 in Gondar city, North-West Ethiopia to
determine the prevalence and associated factors of
hypertension among adults. About 28.3% had
hypertension and family history, obesity, diabetes
and sedentary life style were directly related with
hypertension.**Similar result (29.1%) was seen in
a study of USA.™®

Research done in 1980 to 2002 showed prevalence
of hypertension 26-4%. This study projected
increasing rate of hypertension. It predicted the
rate of hypertension to increase up to 60% of total
population by 2025.1°

Conclusion

Present study showed that prevalence of
hypertension is maximum in young age with
normal BMI. But the stage 1 and stage 2
hypertension was increased with age and BMI. So,
current  study showed highly significant
association of hypertension with age and BMI.
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