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ABSTRACT

Background

Hypertension is a major global public health problem because of its high prevalence as
it significantly increases the risk of heart attack, stroke, kidney failure and blindness.
Epidemiological shift in prevalence of non-communicable diseases have been
observed in Nepal and it is also evident that hypertension and related complications
are major contributors to death and disability in Nepal.

Objective

To estimate the prevalence and explore the associated factors of hypertension in
study population.

Method

A community based cross-sectional study was conducted in rural population of
Nepal with multistage sampling design. A total of 422 participants aged 18 to 65
years of age participated in the study. The information was obtained using pretested
questionnaire which included demographic information of individuals and other risk
factors like alcohol and tobacco use, physical activity. Anthropometric measurements
and blood pressure was recorded and hypertension was defined as per JNC VII
criteria.

Result

The overall prevalence of hypertension was 27.7% (male: 32.7%, female: 19.8%).
Mean systolic and diastolic BP were 123.79 + 12.46 mmHg and 81.56 + 8.32 mmHg,
respectively. Age (eldest age group, AOR=4.92: Cl: 1.24-19.46), participants with
lower level of education (higher education, AOR=0.173: ClI: 0.05-0.53), ethnicity
(Janajatis, AOR=2.85: Cl: 1.44-5.65) and smoking (current smokers, AOR=10.30: CI:
4.39-24.16) are found to be significantly associated with hypertension.

Conclusion

This study showed the prevalence of hypertension is high in study population.
Increasing age, low level of education, ethnicity and smoking were independent risk
factors for hypertension.
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INTRODUCTION

Hypertension (HTN) is a major global public health problem
because of its high prevalence.’? The World Health
Organization (WHO) attributes HTN to be a serious medical
condition and it is one of the leading causes of premature
death worldwide.®> Of the total estimated people who
have hypertension, fewer than one in five have it under
control. If HTN is left untreated and uncontrolled it leads
to complications of cardiovascular system, and affects the
vital organs e.g., heart, kidneys, brain.**

Hypertension and related complications are major
contributors to death and disability in South Asian
countries like India, Bangladesh, Nepal, Bhutan and Sri
Lanka.5” According to recent WHO estimates 1.13 billion
people worldwide have hypertension, most (two third)
of them live in low- and middle income countries (LMIC).
Epidemiological shift in prevalence of Non-communicable
diseases (NCDs) have been observed in Nepal and it is
observed that burden of NCDs is rising in the country.®
Rapid urbanization, change in dietary patterns, behavioral
factors and major improvements in prevention of maternal
and child health to raise life expectancy are all factors
contributing to shift disease patterns in Nepal.>°

Several studies have shown that prevalence of hypertension
is increasing in Nepal.?** Prevalence and risk factors may
vary according to different populations and comparatively
fewer studies are conducted among rural population,
moreover there was no study conducted in this population
to assess prevalence of hypertension and risk factors.
Thus our study intended to estimate the prevalence of
hypertension and find its risk factors in the rural area of
Nepal. Knowledge on prevalence of hypertension and its
risk factors would help in designing the effective preventive
measures in the rural population.

METHODS

This was a community based cross sectional study
conducted in rural population of Kavrepalanchok district.*®
The participants were adults 18 to 65 years of age and
holding permanent resident status at the time of study.
Individuals who were unable to give response due to
serious physical or mental illness and pregnant women
were excluded from the study. The sample size was
calculated by taking prevalence of hypertension as 41.5%
8and permissible error (d) as 5% with 95% confidence
interval. The final sample size after considering the non-
response rate of 15% was found to be 429. Data was
obtained from 422 respondents and 7 were considered to
be non respondents (1.63% non response rate).

Bethanchok is one of the seven rural municipalities
of Kavrepalanchok district in province 3. The area is
mountainous and sees the freezing temperature during
winters. It has six wards and total population of 16,777

with an area of 101 km?. Majority of the population of the
study are farmers by occupation.®®

We used the multi stage sampling for selection of the
participants. At first, out of the six wards in Bethanchok,
we selected three wards by lottery. The number of sample
households from each ward was selected by Proportional
to Size of the wards. Then, in ward level, we selected
households using systematic random sampling with
sampling interval of 5. Out of five households, the first
house was chosen by lottery. Finally, at the household level,
we selected one eligible participant from each household.
If there were more than one eligible participant, lottery
was done to select one participant.

WHO-NCDStepwiseapproachtosurveillancequestionnaires
was followed for collecting demographic information,
behavioral and anthropometric measurements i.e. STEPS
approach 1 and 2.%

STEP 1 consisted of information on socio-demographic
variables and behavioral risk factors which were collected
by interview using android based STEPS questionnaire
prepared by using Open Data Kit (ODK) toolkit. The
translated Nepali version of questionnaires was used from
Steps Survey Instrument V 3.2 Nepali Unicode.

Information regarding physical measurements of height,
weight, waist circumference, hip circumference and blood
pressure were obtained by STEP 2.

Door to door survey was done and the purpose of the
study was explained and those eligible participants were
recruited in the study that provided the verbal consent.
A face to face interview was conducted using a semi
structured questionnaires required for the study. Height
was measured with a portable standard stature scale,
without footwear, with participant standing on a flat
surface facing the interviewer with their feet together
and heels against the backboard with knees straight. They
were asked to look straight ahead. Height was recorded in
centimeters.

Weight was measured with a portable digital weighing
scale (SAMSO). The instrument was placed on a firm, flat
surface. Weight was measured with minimum cloths and
no footwear, with participant standing on the scale with
one foot on each side of the scale, face forward, place arms
at their side and wait until asked to step off. Weight was
recorded in kilograms.

Body mass index (BMI) calculated using formula weight in
kilograms divided by the square of the height in meters.
Obesity was defined as BMI>25. Non stretchable measuring
tape was used to measure length and circumference.

Blood pressure was measured following standard protocol
with a digital, automated blood pressure monitor which
has the simultaneous display of systololic and diastololic
BP with pulse rate (OMRON HEM - 8712). Three readings
of the systolic and diastolic blood pressure were obtained.
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Participants rested for three minutes between each
reading. The mean of the second and third readings was
calculated. Hypertension was defined as having systolic
blood pressure > 140 mmHg and/or diastolic blood
pressure > 90 mmHg during the study as recommended by
Joint National Committee 7 and the participants who were
taking anti hypertensive medicines were also considered as
hypertensive.’”

Questions related to smoking and alcohol consumption
were asked and measured in terms of current users. We
could not assess the frequency and amount of either of
the variables. Current smoker was defined as those who
were smoking cigarettes and those who quit less than one
month before the interview. Any participant who drank
alcohol within last 30 days of data collection was defined
as current alcohol user. Number of servings of fruit and
vegetable intake in a week was calculated with the help
of pictogram.® Sufficient intake of fruit and vegetable was
considered if the participant consumed at least 400 grams
or at least five servings per day.®

Ethical approval was taken from Institutional Review
Committee of Kathmandu University School of Medical
Sciences. An informed consent was read and explained to
the participants and the verbal consent was obtained.

SPSS version 23 was used for descriptive as well as
inferential statistics. Sample characteristics were described
using mean and standard deviation for continuous variable
and percentage for categorical variable. Chi-square test
was used to test the differences between proportions.
Logistic regression was used to measure the association of
hypertension with sociodemographic, behavioral factors
and BMI in bivariate and multivariate models. A significance
levelof 0.05 was used.

RESULTS

Looking at the proportion of genders, males constituted
more than half (61%) of the participants. Most of the
participants (57.6%) were in the 45 — 65 years age group,
and only 12.5% in the 18 — 29 years age group. Majority of
the participants were ever married (92.4%), more than half
were Brahmins (53.8%) followed by Chhetri and Janajatis.
Of the all participants 16.4% received no formal education,
proportion of the people with primary and lower education
was 38.9% and rest of them received secondary and higher
level of education. Almost three fourth (74.6%) of the study
participants were smokers, 28.4% were alcohol consumers,
41% had normal BMI and 59% were obese. None of the
participants in our study was found to be consuming
recommended fruits and vegetables (> 5 servings/ day).
Mean number of days of fruits and vegetables consumed
per week were 2.59 (+0.6). All the participants in current
have physical activity more than WHO recommended
physical activity (600 — 1200 MET minutes per week).
(Table 1)

Table 1. Sociodemographic and behavioral characteristics of the
participants (n=422)

Variables Number (N) Percentage (%)
Gender

Female 162 38.4

Male 260 61.6
Age Groups (Years)

18-29 53 12.5

30-44 126 29.9

45-65 243 57.6
Marital Status

Unmarried 32 7.6

Ever Married 390 92.4
Education

No formal education 69 16.4

Primary and lower 164 38.9

Secondary 92 21.8

Higher secondary 28 6.6

Bachelor and higher 69 16.3
Ethnicity

Brahmin 227 53.8

Chhetri 90 213

Janajati 94 22.3

Dalit 11 2.6
Smoking

No 315 254

Yes 107 74.6
Alcohol consumption

No 302 71.6

Yes 120 284
Obesity (BMI 2 25)

No 173 41

Yes 249 59

Physical activity total METs min- 5565.1 (+3497.2)

utes per week

Fruits Intake (MeanSD) 2.59 (+0.6)

Prevalence of Hypertension, its classification and mean
blood pressure levels

The overall prevalence of hypertension in our study was
found to be 27.7% and prevalence was high in males
(32.7%) compared to 19.8% in females. (Table 2) According
to JNC 7 classification for hypertension, majority (58.3%) of
the study participants were classified as pre hypertensive
and out of 27.7% of total hypertensive people, 24.4% were
classified as having stage | hypertension. (Table 3)

Table 4 depicts the mean values of systolic and diastolic BP
according to age and gender. The overall mean systolic BP
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Table 2. Prevalence of Hypertension in the study population
(n=422)

Hypertension Male (260) Female (162) Total N (%)
N (%) N (%)

Yes 85 (32.7) 32(19.8) 117 (27.7)

No 175 (41.5) 130 (30.8) 305 (72.3)

Total 260 (61.6) 162 (38.4) 422 (100)

Table 3. Classification of hypertension according to JNC 7
(n=422)

Hypertension Frequency Percent
Normal 59 14.0
Pre-hypertension 246 58.3
Hypertension Stage | 103 24.4
Hypertension Stage Il 14 3.3
Total 422 100.0

Table 4. Mean systolic and mean diastolic blood pressure of the
study population (n=422)

Mean Systolic Blood Pressure

Age N (%) Male (£SD) Female (xSD)  Total (+SD)

Category

18-29 53 122.32 117.00 119.81
(12.56)  (+7.76) (+12.75) (+10.65)

30-44 126 123.87 116.67 120.95
(29.86)  (+10.86) (+11.17) (+11.50)

45-65 243 128.09 122.56 126.13
(57.58) (£12.59) (+12.50) (+12.81)

Total 422 126.25 119.85 123.79

(18-65) (100) (£11.87) (£12.40) (£12.46)

Mean Diastolic Blood Pressure

Age N (%) Male (£SD) Female (xSD)  Total (+SD)

Category

18-29 53 79.46 (+5.83)  75.00 (+7.22)  77.36 (+6.84)
(12.56)

30-44 126 80.40 (+8.21)  77.84 (+6.95)  79.37 (+7.80)
(29.86)

45-65 243 85.35(+7.83) 80.47 (+8.18) 83.62 (+8.27)
(57.58)

Total 422 83.29 (+8.14) 78.80 (+7.88)  81.56 (+8.32)

(18-65)  (100)

(£SD) of the participants was 123.79 (+12.46) mmHg and
the mean diastolic BP (+SD) was 81.56 (+8.32) mmHg. The
mean systolic and diastolic BP in men was 126.25 (+ 11.87)
mmHg and 83.29 (+ 8.14) mmHg, respectively. In women
mean systolic and diastolic BP was 119.85 (+ 12.40) mmHg
and 78.8 (+ 7.88) mmHg, respectively. Men had higher
mean systolic and diastolic BP compared to women. The
mean systolic and diastolic BP of the participants was higher
with each successive age group for both the genders.

Factors associated with hypertension

Table 5 shows the prevalence of hypertension in study

Table 5. Association of socio-demographic characteristics and
behavioral factors with hypertension

Frequency No Hypertension p-

Hypertension value
Number (%) Number (%) Number (%)
Overall 422 (100) 305 (72.3) 117 (27.7)
Variables
Gender 0.004
Female 162 (38.4) 130 (80.2) 32(19.8)
Male 260 (61.6) 175 (67.3) 85 (32.7)
Age Groups (Years) <0.001
18-29 53 (12.5) 49 (92.4) 4(7.5)
30-44 126 (29.9) 104 (82.5) 22(17.5)
45-65 243 (57.6) 152 (62.6) 91 (37.4)
Marital Status 0.005
Unmarried 32(7.6) 30 (93.8) 2(6.2)
Ever Mar- 390 (92.4) 275 (70.5) 115 (29.5)
ried
Education <0.001
No formal 69 (16.4) 38 (55.1) 31 (44.9)
education
Primary and 164 (38.9) 114 (69.5) 50 (30.5)
lower
Secondary 92 (21.8) 65 (70.7) 27 (29.3)
Higher 28 (6.6) 25 (89.3) 3(10.7)
secondary
Bachelor 69 (16.3) 63 (91.3) 6(8.7)
and higher
Ethnicity <0.001
Brahmin 227 (53.8) 183 (80.6) 44 (19.4)
Chhetri 90 (21.3) 66 (73.3) 24 (26.7)
Janajati 94 (22.3) 49 (52.1) 45 (47.9)
Dalit 11 (2.6) 7 (63.6) 4 (36.4)
Smoking <0.001
No 315 (25.4) 269 (85.4) 46 (14.6)
Yes 107 (74.6) 36 (33.6) 71 (66.4)
Alcohol consumption <0.001
No 302 (71.6) 254 (84.1) 48 (15.9)
Yes 120 (28.4) 51 (42.5) 69 (57.5)
Obesity (BMI 2 25) 0.078
No 173 (59) 133 (66.9) 40 (23.1)
Yes 249 (41) 172 (69.1) 77 (30.9)
Physical Activity 5406.4 5978.8 0.133
Total MET per week (Mean  (+3473.9) (£3538.5)

+SD)

participants according to sociodemographic and behavioral
characteristics. Gender, age, marital status, education level,
ethnicity, smoking, alcohol consumption were significantly
associated with hypertension status of the participants (p
<0.05).
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A total of 27.7% of our study participants were identified
as hypertensive, prevalence significantly higher in males
(males: 32.7% and females: 19.8%: p=0.004). Prevalence
of hypertension shows growing trend with the increase
in age with highest prevalence (37.4%) in the eldest age
group (p < 0.001). Being ever married (p=0.005), having
low level of education (p < 0.001) was found to have
significant association with hypertension. Hypertension
prevalence was high among the Janajatis (47.9%) and Dalits
(36.4%) compared to Brahminms and Chhetris (p < 0.001).
Hypertension was more prevalent in the participants who
were smokers (smokers: 66.4%, non smokers: 14.6%; p
< 0.001), who consumed alcohol (alcohol users: 57.5%,
no alcohol: 15.9%; p < 0.001). Higher prevalence of
hypertension was found among obese participants (30.9%)
compared to non obese (23.1%) but the association was
not significant (p=0.078).

Univariate analysis showed that gender, age, marital status,
education level, ethnicity, smokingand alcohol consumption
were significantly associated with hypertension in study
participants but multivariate logistic regression analysis
revealed that age, education level, ethnicity, smoking are
significant predictors of hypertension whereas gender,
marital status and alcohol use are not significantly
associated with hypertension (Table 6).

This study reveals that participants of elder age group (45 —
65 years) are 4.92 times (95% Cl: 1.247 — 19.468) more likely
to be hypertensive compared to the participants of younger
age group (18 — 29 years). The odds of hypertension among
Janajatis were 2.85 (95% Cl: 1.44 — 5.65) higher compared
to Brahmins. Our study found that participants with the
highest level of education had inverse relationship with
hypertension (AOR=0.17: 95% Cl: 0.05 — 0.53). Association
between smoking and hypertension is significantly high in
our study because the participants who smoke are 10.30
times (95% Cl: 4.39 — 24.16) more likely to be hypertensive
than those who do not smoke (Table 6).

DISCUSSION

In this study of 422 adults aged 18 to 65 years, the
prevalence of hypertension was 27.7%. Prevalence was
higher among male participants, older age group, ever
married, participants with no formal education, smokers
and alcohol consumers and participants with higher BMI.
Our study sought to estimate the prevalence and associated
factors of hypertension among rural population of Nepal as
hypertension is recognized as one of the major public health
problem globally as well as in the developing countries.®
It is now evident that it has a potential contribution for
heart attacks, strokes and kidney failure.'® Systemic review
and meta-analysis of hypertension in Nepal found the
prevalence of hypertension ranging from 15.1 to 38.9%.%°

Table 6. Risk factors for hypertension: Multivariate Logistic

regression

Variables = COR 95% Cl pvalue AOR 95%Cl pvalue

Gender

Female Ref. Ref.

Male 1.973  1.239- 0.004 0.866  0.467 - 0.648
3.143 1.607

Age group (Years)

18-29 Ref. Ref.

30-44 2.591 0.847- 0.095 1.218 0.289- 0.788
7.928 5.131

45-65 7.334 2.562—- <0.001 4.926 1.247 0.023
20.995 -19.468

Marital Status

Unmarried Ref. Ref.

Ever mar- 6.273 1.475- 0.013 2.225 0.359- 0.391

ried 26.683 13.803

Education

No formal  Ref. Ref.

education

Primary 0.521 0.293 - <0.026 0.527 0.257- 0.079

and lower 0.926 1.077

Secondary 0.475 0.247- <0.026 0.624 0.272—- 0.266
0.914 1.431

Higher 0.143  0.039- <0.003 0.943 0.210- 0.939

secondary 0.516 4.246

Bachelor 0.113 0.043- <0.001 0.173 0.056 - 0.002

and higher 0.295 0.532

Ethnicity

Brahmin Ref. Ref.

Chhetri 1.512 0.854—- 0.156 1.085 0.536—- 0.820
2.678 2.199

Janajati 3.820 2.267- <0.001 2.859 1.444— 0.003
6.435 5.659

Dalit 2377 0.666— 0.182 1.132  0.232- 0.878
8.478 5.512

Smoking

No Ref. Ref.

Yes 11.750 7.036- <0.001 10.304 4.393- <0.001
19.025 24.167

Alcohol consumption

No Ref. Ref.

Yes 7.159  4.450- <0.001 1.081 0.448- 0.862
11.519 2.612

Obesity (BMI 2 25)

No Ref. Ref.

Yes 1.489 0.955- 0.079 1.599 0.910- 0.102
2.321 2.807

Studies conducted by Karmacharya et al. and Koju et al. in
suburban population found prevalence to be 27.8% and
28.9% respectively.??2 Which is consistent with our findings
and nationwide study on urban and rural population by
Aryal et al. found prevalence to be 25.7%.% Which is lesser
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than our findings whereas many studies from other part
of Nepal reported prevalence of hypertension more than
30% which is higher than our findings.?*142426 These studies
however differed in terms of sample size, participant’s age,
residence and ethnicity. Mean prevalence of hypertension
in our study is consistent with the mean prevalence of
hypertension found in the different systemic reviews and
meta-analysis studies of Nepal (27.3%).2° Member countries
of South Asian Association for Regional Cooperation(27%)
and Arabian countries (29.5%).278

The prevalence of pre hypertension in our study is 58.3%
which is very high compared to findings from other studies
done in different parts of Nepal.?2?>?°% The prevalence
rate of prehypertension was found to be ranging from
lowest of 22.1% to highest of 48%.%° Participants in the
pre hypertension category are the individuals at high risk
of developing hypertension and should be advised to
practice lifestyle modification in order to reduce their risk
of developing hypertension in the future.”

Although prevalence rates in males was higher than
females, but the difference was not significant and our
result can be matched with other studies.’***3 but there
are findings which revealed that male gender is significantly
associated with hypertension.130.39.40

Our study confirms that the prevalence of hypertension
increased with age and is significant risk factor for
hypertension and is consistent with findings from other
studies from different part of the world.51230:37.39-44

Our study revealed that participants who had education
level of bachelor or higher have significantly lesser odds
of hypertension compared to people with no formal
education. Our finding is consistent with other studies
which proved that low level of education is significantly
associated with hypertension.»*4> In contrast to our
finding there are studies which show that prevalence of
hypertension is higher among participants who had higher
level of education.®4®

Current study found ethnicity to be significantly associated
with hypertension and revealed that Janajati participants
had the higher odds of hypertension compared to Brahmins.
In the past, studies have shown the association of ethnicity
with hypertension and mostly it was found high in Janajati
population as they are more exposed to risk factors of
hypertension like alcohol and smoking.*? This reason alone
is not sufficient to explain association between ethnicity
and HTN and it needs to be explored in the future.

Unlike many studies whose findings suggested that smoking
is not a significant contributor to hypertension.3#3%4243 This
study showed that the association between smoking and
hypertension is significant,11:26:37.40,44,47,48

The present study could not determine alcohol consumption
as a significant risk factor for hypertension and our results
are in line with other findings.?”#*%34% However there are
studies that found alcohol as significant contributor to
hypertension,!1122638404447.50 The different amount and
concentration of the alcohol consumed might have lead to
the different findings in the above mentioned studies. In
present study we were unable to measure the frequency
and concentration of alcohol that might have some effect
on the final outcome.

Our study have showed that there is no significant
association between BMI and hypertension which is
similar to other findings.>**° But there are several studies
which suggested that high BMlI is a significant predictor of
hypertension_12,36,37,40,41,44

The study is cross-sectional and with this design we cannot
establish causal relationship between the risk factors
and development of hypertension. Bias cannot be ruled
out because our findings are based on self reporting of
several variables. Although we adjusted for the multiple
confounding factors but we were unable to measure
the variables like psychological stress and biochemical
parameters, which may act as confounding factors in
establishing the association between risk factors and
outcome. Despite the efforts to eliminate the chances of
white-coat hypertension, possibility of the same could not
be excluded in some of the participants.

CONCLUSION

Based on the findings from the current study we
can conclude that prevalence of hypertension and
prehypertension is high in the study area. It also revealed
that increasing age, low level of education, ethnicity and
smoking are significant risk factors for hypertension. We
found that 58.3% of the participants were classified as
prehypertensive, which adds to the overall future risk of
developing hypertension. Measures for early detection of
hypertension are required and health education regarding
increase in fruits and vegetables intake and reduction in
smoking are recommended.

ACKNOWLEDGMENTS

The authors are grateful to and thank the authority of study
area and all the participants for their continuous support to
complete this study.

Page 240



KATHMANDU UNIVERSITY MEDICAL JOURNAL

REFERENCES

1.

10.

11.

12.

13.

14.

1S,

16.

17,

Kearney PM, Whelton M, Reynolds K, Whelton PK, He J. Worldwide
prevalence of hypertension: a systematic review. Journal of
Hypertension. January 2004;22(1):11-19. PMID: 15106785

Dorobantu M, Darabont RO, Badila E, Ghiorghe S. Prevalence,
awareness, treatment, and control of hypertension in Romania:
Results of the SEPHAR study. Int J Hypertens. 2010;2010:970694
https://doi.org/10.4061/2010/970694

Hypertension Fact Sheet, World Health Organization. https://www.
who.int/news-room/fact-sheets/detail/hypertension

Kasper DL, Braunwald E, Fauci AS, Hauser SL, Longo DL, Jameson JL.
Harrisons Principles of Internal Medicine, McGraw Hill, New York, NY,
USA, 16%" ed. 2005.

Schmieder RE. End organ damage in hypertension. Dtsch Arztebl Int.
2010 Dec; 107(49):866. https://doi.org/10.3238/arztebl.2010.0866

Hasan M, Sutradhar |, Akter T, Das Gupta R, Joshi H, Haider MR,
et al. Prevalence and determinants of hypertension among adult
population in Nepal: Data from Nepal Demographic and Health Survey
2016. PLoS ONE. 2018;13(5): €0198028. https://doi.org/10.1371/
journal.pone.0198028

Krishnan A, Garg R, Kahandaliyanage A. Hypertension in the South-
East Asia region: an overview. Reg Health Forum. 2013;17:7-14.
[Google Scholar]

Mishra SR, Neupane D, Bhandari PM, Khanal V, Kallestrup P.
Burgeoning burden of non-communicable diseases in Nepal: a scoping
review. Global Health. 2015; 11(1):32. https://doi.org/10.1186/
$12992-015-0119-7

World Bank. Non-Communicable Disease in Nepal-Nepal’s Next
Major Health Challenge In: NCDs Policy Brief-Nepal. Washington DC,
USA: World Bank; 2011

Mishra SR, Neupane D, Bhandari PM, et al. Burgeoning burden of
non-communicable diseases in Nepal: a scoping review. Global Health
2015;11(32). https://doi.org/10.1186/s12992-015-0119-7

Kafle RC, Sharma D, Paudel N, Sapkota S, Alurkar VM. Prevalence
and Associated Risk Factors of Hypertension in a Rural Community
of Western Nepal: A Cross Sectional Study. Journal of Advances in
Internal Medicine. 2018;07(01):11-16. https://doi.org/10.3126/jaim.
v7i1.19577

Khanal MK, Dhungana RR, Bhandari P, Gurung Y, Paudel KN.
Prevalence, associated factors, awareness, treatment, and control of
hypertension: Findings from a cross sectional study conducted as a
part of a community based intervention trial in Surkhet, Mid-western
region of Nepal. PLoS ONE. 2017;12(10): e0185806. https://doi.
org/10.1371/journal. pone. 0185806

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 J. 2012; 64(2):128-31. https://
doi.org/10.1016/S0019-4832(12)60045-5

Sharma SK, Ghimire A, Radhakrishnan J, Thapa L, Shrestha NR,
Paudel N, et al. Prevalence of hypertension, obesity, diabetes, and
metabolic syndrome in Nepal. Int J Hypertens. 2011; 2011. https://
doi.org/10.4061/2011/821971

District  Profile, District Coordination Committee  Office,
Kavrepalanchowk, Nepal. http://ddckavre.gov.np/en/brief-
introduction/

World Health Organization. WHO STEPwise approach to surveillance
(STEPS) Available at: http://www.who.int/chp/steps/en.

Lenfant C, Chobanian AV, Jones DW, Roccella EJ. “Seventh report
of the joint national committee on the prevention, detection,
evaluation, and treatment of high blood pressure (JNC 7): resetting
the hypertension sails”. Hypertension. 2003;41(6):1178-9. https://
doi.org/10.1161/01.HYP.0000075790.33892.AE

18.

19.

20.

21.

200,

203,

24.

28S.

26.

27.

28.

29.

30.

3,

32.

38

Fuentes R, llmaniemi N, Laurikainen E, Tuomilehto J, Nissinen A.
Hypertension in developing economies: a review of population-based
studies carried out from 1980 to 1998. PubMed - NCBI https://www.
ncbi.nlm.nih.gov/m/pubmed/10826553/#fft

High Blood Pressure: In the context of Nepal. Mypublichealthblog.
com http://mypublichealthblog.com/?p=162

Huang Y, Guo P, Karmacharya BM, Seeruttun SR, Xu DR, Hao Y.
Prevalence of hypertension and prehypertension in Nepal: a
systematic review and meta-analysis. Global Health Research and
Policy. 2019;4:11 https://doi.org/10.1186/s41256-019-0102-6

Karmacharya BM, Koju RP, LoGerfo JP, Chan KCG, Mokdad AH, Shrestha
A, et al. Awareness, treatment and control of hypertension in Nepal:
findings from the Dhulikhel heart study. Heart Asia. 2017;9:1-8.
https://doi.org/10.1136/heartasia-2016-010766

Koju R, Manandhar K, Gurung R, Pant P, Bedi T. Prevalence of
hypertension in semi-urban area of Nepal. Nepalese Heart Journal.
2010;7:1277-84. https://doi.org/10.3126/njh.v7i1.8500

Aryal KK, Mehata S, Neupane S, Vaidya A, Dhimal M, Dhakal P, et al.
The burden and determinants of non-communicable diseases risk
factors in Nepal: findings from a nationwide STEPS survey. PLoS One.
2015. https://doi.org/10.1371/journal.pone.0134834.

SharmaSK, DhakalS, Thapal, Ghimire A, Tamrakar R, ChaudharyS, etal.
Community-based screening for chronic kidney disease, hypertension
and diabetes in Dharan. J Nepal Med Assoc. 2013; 52: 205-12. https://
air.unimi.it/retrieve/handle/2434/328261/468130/548-1680-1-PB.
pdf

Maharjan B. Prevalence and awareness of hypertension among adults
and its related risk factors. Journal of Nepal Health Research Council.
2018;15:242—6. Available at: <http://www.jnhrc.com.np/index.php/
jnhrc/article/view/1168>

Dhungana RR, Pandey AR, Bista B, Joshi S, Devkota S. Prevalence
and associated factors of hypertension: a community-based cross-
sectional study in municipalities of Kathmandu, Nepal. Int J Hypertens.
2016:1-10. https://doi.org/10.1155/2016/1656938

Neupane D, Mclachlan CS, Sharma R, Gyawali B, Khanal V, Mishra SR,
et al. Prevalence of Hypertension in Member Countries of South Asian
Association for Regional Cooperation (SAARC): Systematic Review and
Meta-Analysis. Medicine. September 2014;93(13):74. https://doi.
org/10.1097/MD.0000000000000074

Tailakh A, Evangelista LS, Mentes JC, Pike NA, Phillips LR, Morisky DE.
Hypertension prevalence, awareness, and control in Arab countries:
A systematic review. Nurs Health Sci. 2014 March; 16(1): 126-30.
https://doi.org/10.1111/nhs.12060

Sharma D, Bkc M, Rajbhandari S, Raut R, Baidya SG, Kafle PM, et
al. Study of Prevalence, Awareness, and control of Hypertension
in a Suburban Area of Kathmandu, Nepal. Indian heart journal.
2006;58(1):34.

Chataut J, Adhikari RK, Sinha NP. Prevalence and risk factors for
hypertension in adults living in central development region of Nepal.
Kathmandu Univ Med J. 2011;9:13-8.CAShttp://www.kumj.com.np/
issue/33/13-18.pdf

Koju R, Manandhar K, Risal A, Steiner TJ, Holen A, Linde M.
Undertreated hypertension and its implications for public health in
Nepal: Nationwide population-based survey. Kathmandu Univ Med J.
2015;13:3-7. https://doi.org/10.3126/kumj.v13i1.13744

Ministry of Health, Nepal; New ERA; and ICF. Nepal Demographic and
Health Survey 2016: Key Indicators. Kathmandu: Ministry of Health,
Nepal; 2017. https://www.dhsprogram.com/pubs/pdf/fr336/fr336.
pdf

Adhikari K, Gupta N, Koshy AK. Gender differences on risk factors of
non-communicable diseases - a community based cross-sectional
study in Central Nepal. J Nepal Health Res Counc. 2014;12:89-93.
https://www.ncbi.nlm.nih.gov/pubmed/25574999

Page 241



Original Article

VOL. 18 | NO. 3 | ISSUE 71 | JULY-SEPT. 2020

34.

3S.

36.

37

38.

39.

40.

41.

42.

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;13:346-50. CASGoogle Scholar

Sharma SK, Zou H, Togtokh A, Ene-lordache B, Carminati S, Remuzzi
A, et al. Burden of CKD, proteinuria, and cardiovascular risk among
Chinese, Mongolian, and Nepalese participants in the international
society of nephrology screening programs. Am J Kidney Dis.
2010;56:915-27. https://doi.org/10.1053/j.ajkd.2010.06.022

Bansal SK, Saxena V, Kandpal SD, Gray WK, Walker RW, Goel D.
Prevalence of hypertension and hypertension risk factors in rural
Indian community: a prospective door to door study. J Cardiovasc Dis
Res. 2012; 3: 117-23 https://doi.org/10.4103/0975-3583.95365

Dhungana RR, Devkota S, Khanal MK, Gurung Y, Giri RK, Parajuli RK,
et al. Prevalence of cardiovascular health risk behaviors in a remote
rural community of Sindhuli district, Nepal. BMC Cardiovasc Disord.
2014;14:92 https://doi.org/10.1186/1471-2261-14-92

Princewel F, Cumber SN, Kimbi JA, Nkfusai CN, Keka El, Viyoff VZ, et
al. Prevalence and risk factors associated with hypertension among
adults in a rural setting: the case of Ombe, Cameroon. The Pan African
Medical Journal. 2019;34:147. https://www.dx.doi.org/10.11604/
pam;j.14/11/2019.34.147.17518

Rao CA, Kamath VG, Shetty A, Kamath A. High Blood Pressure
Prevalence and Significant Correlates: A Quantitative Analysis from
Coastal Karnataka, India. ISRN Prev Med. 2012 Dec 3;2013:574973.
https://doi.org/10.5402/2013/574973

Singh S, Shankar R, Singh GP. Prevalence and Associated Risk
Factors of Hypertension: A Cross-Sectional Study in Urban Varanasi.
International Journal of Hypertension. 2017. Article ID 5491838.
https://doi.org/10.1155/2017/5491838

Van NB, Van PQ, Hoang LV, Van TB, Hoang NN, Nam KD, et al.
Prevalence and Risk Factors of Hypertension in Two Communes
in the Vietnam Northern Mountainous, 2017 Hindawi Bio Med
Research International Volume 2018, Article ID 7814195https://doi.
org/10.1155/2018/7814195

Olack B, Wabwire-Mangen F, Smeeth L, Montgomery JM, Kiwanuka
N, Breiman RF. Risk factors of hypertension among adults aged 35-
64 years living in an urban slum Nairobi, Kenya. BMC Public Health.
2015;15:1251 https://doi.org/10.1186/s12889-015-2610-8

43.

44.

4S.

46.

47.

48.

49.

S0.

Kishore J, Gupta N, Kohli C, Kumar N. “Prevalence of hypertension and
determination of its risk factors in rural Delhi,” International Journal
of Hypertension. 2016. Article ID7962595, 6 pages, 2016. https://doi.
org/10.1155/2016/7962595

Neupane D, Shrestha A, Mishra SR, Bloch J, Christensen B, McLachlan
CS, et al. Awareness, prevalence, treatment, and control of
hypertension in western. Nepal Am J Hypertens. 2017,30:907-13.
https://doi.org/10.1093/ajh/hpx074

Saeed KMI. Prevalence of hypertension and associated factors in
Jalalabad City, Nangarhar Province, Afghanistan. Central Asian Journal
of Global Health. 2015; 4(1). https://doi.org/10.5195/cajgh.2015.134

Chowdhury MAB, Uddin MJ, Haque MR, Ibrahimou B. Hypertension
among adults in Bangladesh: evidence from a national cross-sectional
survey. BMC Cardiovasc Disord. 2016;16:22. https://doi.org/10.1186/
$12872-016-0197-3

Pyakurel P, Yadav DK, Thapa J, Thakur N, Sharma P, Koirala N, et
al. Prevalence and associated risk factor of hypertension among
individuals of age 18-59 years in South-eastern Nepal: A cross-
sectional study. Nepalese Heart Journal. 2019; 16(1): 19-26. https://
doi.org/10.3126/njh.v16i1.23894

Thuy AB, Blizzard L, Schmidt MD, Luc PH, Granger RH, Dwyer T. The
association between smoking and hypertension in a population-
based sample of Vietnamese men. J Hypertens. 2010; 28: 245-50.
DOI:10.1097/HJH.0b013e32833310e0

Ntuli ST, Maimela E, Alberts M, Choma S, Dikotope S. Prevalence
and associated risk factors of hypertension amongst adults in a rural
community of Limpopo Province, South Africa. Afr J Prm Health Care
Fam Med. 2015; 7(1). https://doi.org/10.4102/phcfm.v7i1.847

Nam KD, Van NB, Hoang LV, Duc TP, Thi Ha TT, Tuan VT, et al.
Hypertension in a mountainous province of Vietnam: prevalence
and risk factors. Heliyon. 6(2),e03383. https://doi.org/10.1016/].
heliyon.2020.e03383

Page 242



