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ABSTRACT

Introduction: Hypertension is one of the silent killer diseases affecting multiple organs. Hypertension prevalence is 
increasing in developing countries. So, the present study was conducted to find out the prevalence and associated factors 
of hypertension among adults living in Pokhara metropolitan city. Methods: This was a community-based cross-sectional 
study conducted in Pokhara metropolitan city. Study participants were aged 18 to 70 years, residing permanently in the 
study sites. Wards, households, and respondents were selected randomly. Data was entered in Epi Data and analysed 
using SPSS 16 version. Descriptive statistics and inferential statistics at 5% level of significance were used. Results: Of 
the 293 participants, 60.8% were females, mean (standard deviation) of age was 41.7(14.6) years, 29.3% had no formal 
education, 35.1% were brahmins, and 41.2% were homemakers. Prevalence of hypertension was 35.5%. Age, gender, 
education, marital status, smoking, alcohol consumption, salt adding habit, presence of diabetes status, use of cholesterol 
drugs and body mass index were significantly associated with hypertension. In multivariate analysis, age, gender, alcohol 
consumption, salt adding habit and body mass index were identified as significant factors for hypertension. Conclusions: 
The study concluded that the prevalence of hypertension in Pokhara metropolitan city was alarming. There were greater 
number of pre-hypertension cases which are in turn at great risk of developing hypertension if not intervene timely. 
Therefore, community awareness program on hypertension and its preventive measures is must in preventing the 
dreadful complications. 
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INTRODUCTION

Non-communicable diseases (NCDs) are one of the leading causes of 
mortality and morbidity worldwide mostly affecting in developing 
countries. Among NCDs, cardiovascular diseases (CVDs) account the 
highest death, 17.9 million annually.1 Out of the 16 million deaths 
under the age of 70 due to non-communicable diseases, 82% are in 
low and middle income countries and 37% were caused by CVDs.2

Hypertension is one of the important factors for cardiovascular 
disease. It affects one billion people worldwide, leading to heart 
attacks and strokes. In addition to coronary heart diseases and 
stroke, complications of raised blood pressure include heart failure, 
peripheral vascular disease, renal impairment, retinal haemorrhage 
and visual impairment.3 Over the past decade, the prevalence 
of hypertension remained stable or decreased in economically 
developed countries and increased in economically developing 
countries. The pattern of results suggests that the most reliable 
estimate of the prevalence of hypertension to be approximately 
30%.4

The prevalence of NCDs is increasing in Nepal as well. According to 
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NCD country profile, nearly 60% of total deaths in Nepal 
were estimated to be due to NCDs, and CVD accounted for 
22% of these deaths. Hypertension, one of the major risk 
factors for CVD, was estimated to be present in 24.2% of 
Nepalese adults aged 30 years and above.2 A study done in 
Nepal in rural Kathmandu depicted that prevalence of high 
blood pressure has been increased by three fold in 25 years 
from 6% in 1981 to 18% in 2006.5

The results of the 2016 Nepal Demographic and Health 
Survey  (NDHS) showed that 17% of women and 23% of 
men age 15 and above have hypertension in Nepal and 
about 2% of women and men are taking anti-hypertensive 
medication to control their blood pressure. Likewise, the 
prevalence of hypertension is found to be more in Gandaki 
province in comparison to other province i.e. 23.8%.6

A study conducted in eastern Nepal revealed hypertension 
(35.3%) as a major risk factor for coronary artery disease.7 
Different studies done in Nepal have reported a prevalence 
of hypertension ranging from 18.8% to 41.8%.8 A study 
done in rural community of western Nepal found overall 
prevalence of hypertension 41.5%.9

Different studies have yield different prevalence of 
hypertension in different area. Overall prevalence of 
hypertension was 58.41% with newly diagnosed cases 
of 33(10.4%) and previous cases of 151(47.9%) among 
retired army of Pokhara.10 The age-adjusted prevalence of 
hypertension was 66.2% among the veterans of the Indian 
Gorkha regiments.11 So far to researcher’s knowledge, 
there is no any literature on prevalence of hypertension 
in general population of Pokhara metropolitan city. Hence, 
the researcher aimed to fulfil this gap and find out the 
prevalence and associated factors of hypertension in 
adults living in Pokhara metropolitan city. Furthermore, 
this study helps in identification of the factors associated 
in development of hypertension which helps in control and 
prevention of hypertension. The main objective of the study 
was to find out the prevalence and associated factors of 
hypertension in adults living in Pokhara metropolitan city.

METHODS

Study design and population: This was a community based 
descriptive cross sectional study conducted in adults living 
in Pokhara metropolitan city, Nepal. The study population 
consisted of adults aged between 18 years to 70 years. The 
study was conducted among the permanent residents of the 
area who are 18 years or more of age.

Sampling Methods: Cluster sampling technique was 
adopted for selecting the subject. At first, ward was taken 
as cluster, 30 clusters were included. Sampling interval was 

obtained by dividing the total household by the number of 
cluster made i.e, 30.12 From the sampling interval obtained 
random number was obtained by using decision analyst 
STAT software. The first random number generated was 
111. After obtaining the first random number subsequent 
cluster was selected at every 3521 interval. After selecting 30 
clusters, sample number from each cluster was determined 
by dividing total sample size by total number of cluster. 
From each of the 30 clusters, 10 household were surveyed. 
In each cluster researcher stood at the junction or chowk 
and rotate the pen. The house which the pointer points was 
the first house selected. Consequently, the houses opposite 
to the door of the selected house were surveyed till sample 
size reaches. In case, if there is more than one adult in a 
house then lottery method was used to select the sample 
from that house. Pregnant women, acutely ill and those not 
able to respond were excluded from the study.

Sample size: Sample size was 293 based on the sample size 
estimation formula (n = Z2pq/ L2). For estimation of sample 
size, prevalence of hypertension taken was 25.7%13 with 
5% allowable error. 

Data collection techniques: Data were collected by face to 
face interview, anthropometric measurements, and blood 
pressure measurement was done. Four nursing students 
who had completed their B.Sc Nursing and were waiting 
for the job opportunity were recruited and trained for data 
collection tools for this study. Data was collected from 5th 
May to 15th June, 2020.

Interview: Nepali version of WHO STEP approach 
used by Nepal Health Research Council (NHRC) in STEP 
Survey 201313 was used. It consisted of three parts. Part I 
included socio demographic characteristics namely age, 
sex, education, occupation, ethnicity, marital status. Part 
II included behavioral characteristics specifying smoking 
habit, tobacco use, alcohol consumption, dietary pattern and 
physical activity and Part III included biological factors like 
height and weight measurement for Body Mass Index (BMI) 
calculation, diabetes and cholesterol history. Pretesting 
of the Nepali version tool was done for its feasibility and 
appropriateness among the 10% of the sample in the 
different cluster, which is not included in the study.

Anthropometric measurement: Height and weight were 
measured using tape measure and weighing machines 
respectively from which BMI was calculated. 

Blood pressure measurement: Trained data 
enumerators measured blood pressure by using aneroid 
sphygmomanometer. Enumerators were recently passed 
out B.Sc Nursing Students. Before taking the measurements, 
respondents were requested to sit quietly and rest for 15 
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minutes with leg uncrossed. Three readings of the systolic 
and diastolic blood pressure were taken three minutes 
between each reading and the mean of second and third 
reading was used for analysis.

Data analysis procedure: Collected data were checked, 
organized, coded and entered in Epidata V.3.1 and was 
exported to Statistical package for the social sciences  
version 16.0 for analysis. The data were analysed by using 
descriptive statistics such as frequencies, percentage, 
mean and standard deviation. For inferential analysis, 
chi square test was used to assess the association 
between hypertension and different socio-demographic 
characteristics and biological and behavioural risk factors. 
In addition, binary logistic regression was used to identify 
different factors and odds ratio was also calculated to 
measure the odds of having hypertension in relation to 
various independent factors at 5% level of significance.

Ethical consideration: Data was collected after obtaining 
ethical approval from NHRC (Reference number 3043 and 
ERB number 262/2019) and Health Division of Pokhara 
metropolitan City. Written informed consent was kept in 
the first page of the interview schedule. The objective of the 
study, confidentiality and autonomy were declared before 
starting the survey.

RESULTS

Socio-demographic characteristics

Total number of study participants were 293 in which 
24.2% of the respondents was in the age group <30 years. 
The mean age of the adults was 41.7 ± 14.6. Of total, 60.8% 
were females 63.1% were from upper caste group followed 
by relatively advantaged janajatis 20.5%. Regarding 
marital status, 74.0% of them were married. Thirty percent 
respondents had completed high school, 31.1% were 
home-maker and 61.4% reported their household income 
was sufficient (Table 1)

Table1: Socio-demographic characteristics of respondents 
(N=293)

Characteristics Number Percentage
Age group in years

<30
30-39
40-49
50-59
≥60

Mean age ± SD in years

71
65
67
50
40

41.7 ±  14.6 

24.2
22.2
22.9
17.1
13.7

Sex
Male 
Female 

115
178

39.2
60.8

Ethnicity
Upper caste group
Relatively advantaged janajatis
Disadvantaged Janajatis
Dalit 
Disadvantaged terai caste group

185
60
27
27
1

63.1
20.5
9.2
6.8
0.3

Marital Status
Unmarried
Married
Separated/Divorced
Widow/Widower

Educational Status
No formal schooling Illiterate
Less than Primary 
Primary completed
Secondary completed
High school completed 
College/University
Post graduate and more

55
217

 6
15

35
14
30
45
88
59
22

18.8
74.0
2.1
5.1

11.9
4.8

10.2
15.4
30.0
20.0
7.5

Occupation
Government employee
Non-government employee
Self employed
Student
Home maker 
Retired
Unemployed (able to work)

Household income
Surplus
Sufficient
Insufficient

14
62
64
27
91
14
21

35
180
78                                 

4.8
21.2
21.8
9.2

31.1
4.8
7.1

11.9
61.4
26.6

Biological and behavioural factors of adults

In this study 37.9% respondents were overweight, 14.7% 
respondents were current smokers and 24.6% were 
current drinkers. Almost all respondents had inadequate 
fruits and vegetable consumption as per WHO guidelines 
and 47.1% had habit of adding salt just before eating. 
Majority (87%) had adequate physical activity. Currently, 
23.5% were on anti-hypertensive medications. Similarly, 
12.3% respondents were in oral hypoglycaemic agents and 
6.5% were using cholesterol drugs (Table 2).

Table 2: Biological and behavioural factors of adults 
(N=293)

Characteristics Number Percentage
BMI

Underweight
Normal
Overweight
Obese

 4
110
111
68

 1.4
37.5
37.9
23.2            

Current smoking
Yes
No

Current drinker
Yes
No

Fruits and vegetable consumption
Inadequate
Adequate

Salt adding habit
Yes
No

Physical activity
Inadequate
Adequate

43
250

72
221

291
2

138
155

38
255

14.7
85.3

24.6
75.4

99.3
0.7

47.1
52.9

13.0
87.0

Known cases of Hypertension
Yes
No

69
224

23.5
76.5
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Presence of diabetes
Yes
No

36
257

12.3
87.7

Use of cholesterol drugs
Yes
No

19
274

6.5
93.5

Prevalence of hypertension

The prevalence of hypertension was found to be 35.5 
% where rate of hypertension was found to be more in 
male (51.9%) than female (48.1%). Among them, 23.5% 
were under treatment for hypertension and 45.4 percent 
respondents were in pre hypertension stage (Table 3).

Table 3: Prevalence and stages of hypertension (N=293)

Characteristics Number Percentage
Hypertension

Yes
No

104
189

35.5
64.5

Stages of hypertension
Normal
Pre hypertension
Stage 1
Stage 2

89
133
59
12

30.4
45.4
20.1
4.1

Factors associated with hypertension

Respondents with age more than 40, male, illiterate and 
living with spouses were more likely to have hypertension 
than their counterparts which was found to be statistically 
significant. However, there was no association of 
hypertension with ethnicity, employment status and 
household income (Table 4). Regarding the behavioural 
risk factors, hypertension was seen among respondents 
who were current smokers, current drinkers, those 
who had diabetes and cholesterol and those who were 
overweight/obese. These all were statistically significant. 
However, hypertension was seen more among physically 
inactive than physically active and it was not statistically 
significant (Table 5).

Table 4: Association between presence of hypertension 
status and socio-demographic variables (N=293)

Variables
Hypertension

Yes                    No
Number (%)        Number (%)

χ2 p Value 

Age group
≥40
<40

81(55.5)
23(15.6)

65(44.4)
124(84.4) 

50.761 <0.001*

Sex
Male
Female

54(47.0)
50(28.1)

61(53.0)
128(71.9)

10.861 0.001*

Ethnicity
Privileged
Underprivileged

97(35.7)
7(33.3)

175(64.3)
14(66.7)

0.46 0.830

Education
Illiterate
Literate

22(62.9)
82(31.8)

13(37.1)
176(68.2)

12.998 <0.001*

Employment status
Unemployed 
Employed

55(35.9)
49(35.0)

98(64.1)
91(65.0)

0.029
0.866

Marital status
Living with spouse
Living single

90(41.5)
14(18.4)

127(58.5)
62(81.6)

13.065 0.001*

Household income
Insufficient 

Surplus/sufficient
30(38.5)
74(34.4)

48(61.5)
141(65.6)

0.409 0.523

χ2: Pearson’s chi square test, p value significant at <0.05

Table 5: Association between presence of hypertension 
status and various factors (N=293)

Variables
  Hypertension

Yes                      No
Number (%)       Number (%)

χ2 p-value 

Current Smoking
Yes
No

25(58.1)
79(31.6)

18(41.9) 
171(68.4)

11.287 0.001*

Current Drinking
Yes
No

42(58.3)
62(28.1)

30(41.7)
159(71.9)

21.746 <0.001*

Physical Activity
Inadequate
Adequate

17(44.7)
87 (34.1)

21(55.3)
168(65.9)

1.629 0.202

Salt Adding habit
Yes
No

39(28.3)
65(41.9)

99(71.7)
90(59.1)

5.962 0.015*

Presence of Diabetes 
Present
Not present

25(69.4)
79(30.7)

11(30.6)
178(69.3)

20.661 <0.001*

Use of Cholesterol drugs
Yes
No

16(84.2)
88(32.1)

3(15.8)
186(67.9)

21.059 <0.001*

BMI
Overweight/Obese 
Normal

        84(46.9)
        20(17.5)

95(53.1)
94(82.5)

26.263 <0.001*

χ2: Pearson’s chi square test, p value significant at < 0.05

Multivariate analysis

Adjusted associated factors of hypertension: In multivariate 
model, age (β=1.593, p <0.001), sex (β=0.787, p = 0.036), 
alcohol consumption (β=0.963, p=0.018), salt adding 
habit (β=0.974, p=0.002) and BMI (β=1.055, p=0.003) 
were identified as significant factors associated with 
hypertension (Table 6). The chance of being hypertensive 
among more than 40 years age group was 4.9 times 
higher than less than 40. Similarly, being male increased 
the odd’s of developing hypertension by 2.1 times than 
female. Likewise, current alcohol users had 2.6 times risk 
of developing hypertension than non users. The odds of 
being hypertensive is seen more in those who do not have 
salt adding habit by 2.6 times than those who had salt 
adding habit. In the same way, the likelihood of developing 
hypertension was seen more in overweight and obese by 
2.8 times than those who had normal BMI.

Table 6: Multivariate analysis for hypertension (N=293)

Variables Category β p value AOR 95% CI for AOR

Age
<40
≥40 1.59 <0.001

Ref
4.92 2.39-10.10

Sex
Female
Male 0.78 0.03

Ref
2.19 1.05-4.58
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Education
Literate
Illiterate 0.71 0.14

Ref
2.03 0.78-5.31

Marital status
Living single
Living with spouse 0.53 0.21

Ref
1.70 0.73-3.92

Smoking
No
Yes 0.54 0.23

Ref
1.72 0.69-4.25

Alcohol 
consumption

No
Yes 0.96 0.01

Ref
2.62 1.18-5.80

Salt adding habit
Yes
No 0.97 0.00

Ref
2.64 1.42-4.94

BMI
Normal
Overweight 1.05 0.00

Ref
2.87 1.43-5.76

Presence of diabetes
No
Yes 0.05 0.91

Ref
1.05 0.37-3.01

Use of cholesterol drugs
No
Yes 1.30 0.09

Ref
3.678 0.80-16.77

constant -4.05 <0.001 0.01

p-value significant at <0.05, AOR: Adjusted Odds’ ratio, CI: Confidence 
Interval, Ref: Reference 

DISCUSSION

The proportion of hypertension in this study was 35.5% 
and pre hypertension was 45.4% where 23.5% respondents 
are under treatment for high blood pressure. This finding 
was slightly higher than the study done in municipalities 
of Kathmandu (32.5%) and slightly lower than the study 
done in rural community of western Nepal (41.5%).9,14  This 
difference in the finding could be because of different study 
population. This study was conducted in urban setting 
whereas study on Kathmandu municipalities was a peri 
urban setting and the later was in rural setting. Similarly, 
this finding was little higher with a recent finding done as a 
result of systematic review and metanalysis done in Nepal 
which depicted the prevalence of hypertension to be 28.4% 
in urban setting15, 27.9% in a community based study in 
Northwest Ethiopia and 28.3% in urban Varanasi.16,17 In 
contrast to this finding, higher prevalence of hypertension 
58.4%10 and 66.2%11 was found among retired army 
and veterans of Indian Gorkha regiments respectively in 
Pokhara metropolitan city.

This study found greater number of adults were in pre-
hypertensive stage which are at greater risk of hypertensive 
in near future if timely intervention is not done. Similar 
results was obtained from previous studies.18,19 This 
study found increasing prevalence of hypertension with 
increasing age. Adults with age more than 40 were likely 
to have hypertension by 4.9 times than age less than 
40. This finding is in line with the findings of previous 
studies.9,10,14,16,17,19-23

Regarding sex, the prevalence of hypertension was found 
to be more in male 51.9% than female 48.1 percent.  This 
study revealed male increased the odd’s of developing 
hypertension by 2.1 times than female. Similar finding was 
reported by other studies.9,14,15,18-23 However, prevalence 
of hypertension in female was seen more than male in 

few other studies.16, 21 Most of the studies done in Nepal 
showed same result i.e. male are more at risk than female, 
the later two contradictory result reported are of Africa16,21 

where females outnumbered the males. The study showed 
no any significant differences in developing hypertension 
regarding ethnicity. However, a study done in Kathmandu 
municipality showed hypertension was affected by ethnicity 
type.14 Most of the studies haven’t consider ethnicity as a 
variable in bivariate analysis.

The current study observed that there was significant 
association between hypertension status and education 
status. The finding was consistent with the finding of other 
studies.9,14,20,21 This might be linked with the fact that illiterate 
people have no knowledge of checking their blood pressure. 
So they might be unaware of their rising blood pressure 
which results in delay in treatment. In addition, knowledge 
level might be significant on preventing hypertension by 
adopting healthy dietary habits and physical activities. 
Regarding employment status, no significant association 
was seen with hypertension. This finding was supported by 
another study in Kathmandu.14The current study revealed 
that hypertension was significantly associated with marital 
status in which living with spouse have more hypertension 
than those living single. This finding was in agreement 
with the finding reported by study done in NDHS, 2016 
data21whereas contradicts with other study.14This might 
be because most of the unmarried people were of young 
age group in which there was less chance of developing 
hypertension.

Household income of the study participants had no 
significant association with hypertension and this finding 
was consistent with the finding of Kathmandu.14 Most 
of the studies haven’t considered this variable.Smoking 
is a well-known risk factor for hypertension. Present 
study revealed current smoking habit had a significant 
association with hypertension. Most of the studies have 
reported similar findings.9,10,14,15,18-21,23-24 However, some 
study failed to demonstrate any significant association 
between hypertension and smoking consumption.25

Present study revealed alcohol consumption was found to 
have significant association to hypertension than alcohol 
non-users. The study found current alcohol users had 2.6 
times risk of developing hypertension than non-users. 
This finding was in agreement with most of the other 
findings.9,11,14-16,19-20,23-24,26-27 Present study finding revealed 
no significant association between physical activity and 
hypertension. This finding was supported by the study.19 

However, several other studies have found that there was 
increased risk of hypertension among those who performed 
less physical activity or had sedentary life style.14,21,22,24
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Regarding BMI, almost all studies concluded that 
hypertension was found to be more among those who 
had high BMI.5,11,14-16,19,20,22,26-28 Consistent with the finding, 
the current study showed the likelihood of developing 
hypertension was seen more in overweight and obese by 
2.8 times than those who had normal BMI. The present 
study revealed that there was significant association of 
hypertension with salt taking habit. Contradictory to 
other study finding, the odds of being hypertensive was 
seen more in those who did not have salt adding habit 
by 2.6 times than those who had salt adding habit.10 
The hypertensive patients might be aware of their 
disease condition and might have perform the lifestyle 
modifications. Diabetes is one of the important risk factor 
of hypertension. The current study depicted prevalence 
of hypertension was found more in those adults who 
were diabetic and was statistically significant. The 
finding was in line with the findings of other studies.14,19,28 

Current study revealed that those who were having 
medicine for cholesterol control had  high prevalence of 
hypertension than those who did not and the finding was 
statistically significant. This finding is supported by two 
other studies.26,28 However, most of the studies haven’t 
considered this variable into account.

Since the study design used is cross-sectional in nature, 
causal relationship between the variables could not be 
established. The study was conducted only in Pokhara 
metropolitan city. So, the findings may not be generalized 
in wider areas. 

CONCLUSIONS

The study concluded that the prevalence of hypertension 
in Pokhara metropolitan city was alarming. There were 
increasing number of pre hypertension cases which 
were in turn at great risk of developing hypertension if 
not intervene timely. Hypertension was associated with 
age, sex, alcohol consumption, salt adding habit and 
BMI. Therefore, community awareness program should 
be conducted on regular basis regarding identification 
of risk factors and methods of prevention. Education 
package should include preventing the important risk 
factors and inculcating healthy health habits. Similarly, 
periodic health screening camps should be conducted 
on regular basis covering both rural and urban area for 
earlier identification and treatment to prevent from 
life-threatening complications and chronic debilitating 
morbidity.
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