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ABSTRACT
Objectives Although previous studies have suggested
alarming rise in the prevalence of hypertension in Nepal,
there is dearth of information on its awareness,
treatment and control. In this cross-sectional study, we
assessed awareness, treatment and control of
hypertension among 298 hypertensive adults from the
suburban town of Dhulikhel, Nepal.
Methods This cross-sectional study is based on Dhulikhel
Heart Study, which included 1073 adults, aged ≥18 years,
recruited from randomly selected households.
Comprehensive health interviews and blood pressure
measurements were completed during home interviews.
Hypertensives (systolic blood pressure ≥140 mm Hg or
diastolic blood pressure ≥90 mm Hg or receiving
antihypertensive medication) were further evaluated for
awareness, treatment and control of hypertension.
Multivariate regression model quantified the association of
the sociodemographic characteristics and the
cardiovascular disease (CVD) risk factors with hypertension
awareness. Differences between sociodemographic
characteristics and CVD risk factors with treatment and
control of hypertension were tested using χ2 tests.
Results A total of 43.6% of all hypertensives (n=298)
were aware of their hypertension status. In multivariate
analyses, hypertension awareness was associated with
increasing age (p<0.001). More than three-fourth (76.1%)
of those who were aware of their hypertension status
(n=130) were currently on treatment. There were
significant differences in treatment status by sex,
occupation, age, income quartiles and body mass index.
Only 35.3% of those on treatment (n=99) had blood
pressure control.
Conclusions The levels of awareness, treatment and
control of hypertension in this sample of Nepalese adults
were low.

BACKGROUND
Hypertension was the leading risk factor for global
disease burden in 2010, accounting for 7.0% of global
disability-adjusted life years (DALYs);1 and ranks
among the most important risk factors for cardiovas-
cular disease (CVD), contributing to 45% of global
CVD morbidity and mortality. Globally, approxi-
mately two-thirds of stroke, one-half of ischemic heart
disease (IHD) and approximately three-quarters of
hypertensive disease were attributable to non-optimal
blood pressure in the year 2000 and approximately
two-thirds of the burden of disease occurred in the
developing world.2

Unfortunately, hypertension remains a hidden con-
dition for many affected people and is poorly

managed among the known patients. In a multi-
country study, only 47% of the hypertensive patients
were aware of the diagnosis. Of those who were
aware, 86% were under treatment but only 33% of
those receiving treatment were controlled.3 Awareness,
treatment and control of hypertension were higher in
high-income countries compared with the low-income
countries. Even within a country, the awareness, treat-
ment and control were lower in the rural communities
compared with the urban, especially in the low-
income countries.3 4 A national representative survey
from Nepal reported that almost 90% of the diag-
nosed hypertension were not treated.5

It is also important to understand the factors asso-
ciated with hypertension awareness, treatment and
control to develop evidence-based strategies. Among
the aware hypertensives, treatment was more
common among less educated, who lived in urban
areas, have low socioeconomic status and had a
family history.6–8 A study from the USA reported
that the awareness of hypertension differed greatly
by neighbourhoods and ethnicity.9 Despite the
report of high prevalence and poor management of
hypertension, there is dearth of information on the
correlates of hypertension awareness, treatment and
control in Nepal. This gap in knowledge is an
impediment to develop targeted strategies for the
prevention and management of hypertension.
The present study used the baseline data of the

Dhulikhel Heart Study (DHS),10 a population-
based longitudinal study focusing on CVD risk
factors in a suburban town in central Nepal. The
objective of the study is to determine the level of
awareness, treatment and control of hypertension
and their associated factors in a suburban popula-
tion of urban Nepal.

METHODS AND MATERIALS
Study design and participants
The DHS was launched in November 2013 to gain
an in-depth understanding of the epidemiology of
CVD and associated risk factors among all adult resi-
dents (18 years and older), in the town of Dhulikhel
in central Nepal. The first wave of the DHS baseline
survey was conducted between November 2013 and
February 2015 and recruited 1073 participants from
a third of randomly selected households. The parti-
cipants included the residents (living in Dhulikhel
for at least past 6 months) who were 18 years or
older at the time of data collection from the sampled
households. We excluded pregnant women, indivi-
duals in institutionalised settings (living in hostels,
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motels) and those who were unable to communicate due to phys-
ical or mental problems.

This study analysed the data of 298 hypertensive patients
identified during the first wave of DHS baseline survey. This
study was approved by the Dhulikhel Hospital Institutional
Review Board and was provided exemption by the University of
Washington Human Subjects Division.

Hypertension assessment
Blood pressure was measured three times in a sitting posture on
the right arm over loose clothes using a standard digital blood
pressure machine (Microlife, Switzerland). The mean of the
three measurements was used for the analysis. Hypertension
was defined as a systolic blood pressure (SBP) of ≥140 mm Hg
or a diastolic blood pressure (DBP) of ≥90 mm Hg or those
who were receiving antihypertensive medication.11

Hypertension awareness
The participants were considered to be aware of their hyperten-
sion status if they reported that a doctor or other health worker
had told them that they had hypertension or high blood pressure.

Hypertension treatment
Any participant who self-reported taking medicines for lowering
blood pressure was considered as ‘treated’.

Control of blood pressure: Participants who were on antihyper-
tensive treatment and had SBP <140 mmHg and DBP
<90 mmHg were categorised as having blood pressure controlled.

Assessment of other variables
The study staff administered a structured questionnaire using an
electronic tablet. The questionnaire included information on socio-
demographic characteristics (age, sex, marital status, occupation,
ethnicity, education, income) and lifestyle (smoking, alcohol, phys-
ical activity, fruits and vegetable consumption). Body weight and
height were measured using standard procedures. Body mass index
(BMI) of the participants was calculated as weight in kilogram per
square of height in metre and categorised as (1) obesity (≥30.0 kg/
m2), (2) overweight (25.0–25.9 kg/m2), (3) normal (18.5–24.9 kg/
m2) or (4) underweight (<18.5 kg/m2).12 Smoking and alcohol
consumption was ascertained using the questions based on the
WHO STEPS survey questionnaire.13 Physical activitywas assessed
using the Global Physical Activity Questionnaire.14 The activity
level of 600 metabolic equivalent minutes per week was cate-
gorised as having adequate physical activity as per the WHO rec-
ommendation.15 Fruits and vegetable consumption was collected
using a validated food frequency questionnaire.16 WHO recom-
mendation of at least five servings of fruits and vegetables per day
was considered adequate.17 In addition we also determined the
adherence to antihypertensive medications using Morisky’s
Medication Adherence Scale-8.18–20

Statistical methods
Sample characteristics were described for hypertensive and non-
hypertensives using means and SDs for continuous variables and
percentages for categorical variables. We quantified the inde-
pendent associations of hypertension awareness with sociode-
mographic characteristics (sex, age, marital status, occupation,
ethnicity, education, income) and CVD risk factors (BMI,
smoking, physical activity, fruits and vegetable consumption,
alcohol) using multivariate logistic regression with generalised
estimating equation. The association of hypertension awareness
with sociodemographic variables were adjusted with the remain-
ing sociodemographic variables.

The bivariate association of hypertension treatment and
control with sociodemographic and CVD risk factors were
examined using χ2 test and independent t-test. The multivariate
model was not conducted due to small sample size.

RESULTS
Characteristics of the DHS participants
Table 1 shows the sociodemographic characteristics of the DHS
participants by gender. Majority of the participants were
women (58.4%) and belonged to Newar ethnic group. There
were significant gender differences in terms of marital status,
income and education.

Table 2 shows the sociodemographic characteristics and CVD
risk factors of the hypertensive participants of DHS by gender.
The mean age was 50.6 years (SD: 15 years). Hypertension was
more prevalent among men. There were also significant differences
in occupation, educational status and income between male and
female hypertensives, which might in fact reflect the inherent dif-
ferences on these parameters in the whole community (irrespective
of their hypertension status) (table 1). The risk factors like
smoking and high alcohol consumption were more common
among hypertensive men, whereas overweight, obesity and low
consumption of fruits were more common among women.

Table 1 Characteristics of the Dhulikhel Heart Study participants
(n=1073)

Characteristics Male Female Total p Value

Sex (n, %) 446 (41.6) 627 (58.4) 1073

Age (mean, SD) 40.7 (16.4) 40 (16.3) 40.3 (16.3) 0.463*
Age category (n, %) years 0.919†
<25 107 (23.9) 158 (25.2) 265 (24.7)
25–34 83 (18.6) 121 (19.3) 204 (19.0)
35–44 82 (18.3) 127 (20.2) 209 (19.4)
45–54 87 (19.5) 105 (16.7) 192 (17.8)
55–64 48 (10.7) 62 (9.8) 110 (10.2)
>65 39 (8.7) 54 (8.6) 93 (8.6)

Marital status (n, %)
Unmarried 107 (24.0) 182 (29.0) 289 (26.9)
Currently married 339 (76.0) 445 (71.0) 784 (73)

Occupation (n, %) <0.001†
Unemployed 174 (39.0) 470 (74.9) 644 (51.7)
Employed 272 (60.9) 157 (25.0) 429 (18.2)

Ethnicity (n, %) 0.513†
Brahmin/Chhetri 135 (30.3) 163 (26) 298 (27.7)
Newar 214 (47.9) 313 (49.9) 527 (49.1)
Others 97 (21.7) 151 (24.1) 248 (23)

Monthly income (median,
IQR in US$)‡

116.5 (106.7) 0 (48.5) 33.9 (116.5)

Individual income quartiles
(monthly)‡ (n, %)

<0.001†

Q1 (lowest) 181 (40.5) 445 (70.9) 626 (58.3)
Q2 0 (0) 0 (0) 0 (0)
Q3 78 (17.4) 112 (17.8) 190 (17.7)
Q4 187 (41.9) 70 (11.1) 257 (23.9)

Education (n, %) <0.001†
No formal education 77 (17.3) 263 (41.9) 340 (31.6)
Less than high school 240 (53.8) 238 (37.9) 478 (44.5)
High school or more 129 (28.9) 126 (20.1) 255 (23.7)

*Unpaired t-test.
†χ2 test.
‡Income was considered as self-reported cash income.
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Factors associated with hypertension awareness
Only 44% of the hypertensive participants were aware of their
condition (figure 1 Awareness, treatment and control of hyperten-
sives in a suburban Nepalese population, n=298). In multivariate
model, age was positively associated with being aware of hyperten-
sion status (p<0.001). One year higher age was associated with
5% higher odds of being aware (OR: 1.05 95% CI 1.02 to 1.07).
Men were less likely to be aware compared with women.
However, the association was not statistically significant (table 3).

Hypertension treatment status
A total of 76% of all aware hypertensives were on antihyperten-
sive treatment. Participants on treatment were on an average

7 years older compared with non-treated (p<0.001). Being on
treatment was also positively associated with being female,
unemployed, poor (in lowest wealth quintile) and being obese
(p<0.05) (table 4).

Hypertension control status
Only 35.3% of hypertensives on treatment had blood pressure
control (SBP <140 mm Hg and DBP <90 mm Hg). Having
normal weight and being non-smoker or former smoker was sig-
nificantly associated with blood pressure control (p<0.05).
Higher medicine adherence was associated with blood pressure
control, although the association was not statistically significant
(table 5).

Table 2 Sociodemographic characteristics and CVD risk factors of the hypertensive participants of the Dhulikhel Heart Study (n=298)

Characteristics

All hypertensives (n=298)

Male (167) Female (131) Total (298) p Value

Age, mean (SD) (years) 48.8 (15.5) 52.9 (14.1) 50.6 (15.0) 0.018*
Marital status, n (%) 0.003†
Unmarried 23 (13.7) 36 (27.4) 59 (19.8)
Currently married 144 (86.2) 95 (75.5) 239 (80.2)

Ethnicity, n (%) 0.103†

Brahmin/Chhetri 34 (20.3) 16 (12.2) 50 (16.7)
Newar 114 (68.2) 93 (70.9) 207 (69.4)
Other 19 (11.3) 22 (16.7) 41 (13.7)

Occupation, n (%) <0.001†
Employed 110 (65.8) 33 (25.1) 143 (47.9)
Unemployed 57 (34.1) 98 (74.8) 155 (52.0)

Education, n (%) <0.001†
No formal education 28 (16.7) 84 (64.1) 112 (37.5)
Less than high school 104 (62.2) 42 (32.0) 146 (48.9)
High school or more 35 (20.9) 5 (3.8) 40 (13.4)
Education (mean, SD in years) 7.8 (4.8) 2.7 (4.2) 5.7 (5.2) <0.001†

Annual income, (mean, SD in NRs) 20 009.5 (51 523.8) 3066.4 (7698.6) 12 561.4 (39 757.7) <0.001*
Smoking, n (%) <0.001†
Never 75 (44.9) 86 (65.5) 161 (54.0)
Former 33 (19.7) 24 (18.3) 57 (19.1)
Current 59 (35.3) 21 (16.0) 80 (26.8)
Pack years, mean (SD) 11.3 (21.3) 6.3 (14.8) 9.1 (18.8) 0.022*

Alcohol, n (%) <0.001†
Never drinkers 76 (45.5) 99 (75.5) 175 (58.7)
Low (<1 glass/week) 22 (13.1) 15 (11.4) 37 (12.4)
Moderate (1–3 glass/week) 13 (7.7) 4 (3.0) 17 (5.7)
High (≥3 glass/week) 56 (33.5) 13 (9.9) 69 (23.1)
Drinks per week, mean (SD) 14.5 (33.8) 2.2 (9.0) 12.2 (3.0) <0.001*

Physical activity, n (%) 0.854†
<600 MET min/week 77 (46.1) 59 (45.0) 136 (45.6)
≥600 MET min/week 90 (53.8) 72 (54.9) 162 (54.3)

MET min/week, mean (SD) 3505.6 (5484.4) 2141.5 (3124.3) 2906 (4641.6) 0.011*
BMI categories, n (%) 0.001†
Underweight (<18.5 kg/m2) 6 (3.5) 5 (3.8) 11 (3.6)
Normal (18.5–24.9 kg/m2) 79 (47.3) 36 (27.4) 115 (38.5)
Overweight (25.0–29.9 kg/m2) 63 (37.7) 56 (42.7) 119 (39.9)
Obese (≥30.0 kg/m2) 19 (11.3) 34 (25.9) 53 (17.7)

BMI kg/m2, mean (SD) 24.9 (3.9) 27.1 (4.5) 25.9 (4.3) <0.001*

Fruits and vegetables consumption 0.007†
<5 servings of fruits and/or vegetables/day 77 (46.1) 81 (61.8) 158 (53.0)
≥5 servings of fruits and/or vegetables/day 90 (53.8) 50 (38.1) 140 (46.9)

*Unpaired t-test.
†χ2 test.
BMI, body mass index; MET min, metabolic equivalent minutes; NR, Nepalese rupee.

Karmacharya BM, et al. Heart Asia 2017;9:1–8. doi:10.1136/heartasia-2016-010766 3

Original research
 on A

pril 3, 2024 by guest. P
rotected by copyright.

http://heartasia.bm
j.com

/
H

eart A
sia: first published as 10.1136/heartasia-2016-010766 on 4 January 2017. D

ow
nloaded from

 

http://heartasia.bmj.com/


Summary of hypertension awareness, treatment and control
Table 6 summarises the awareness, treatment and control of
hypertension in this study (against all hypertensives) by key
sociodemographic characteristics. Only a third of all hyperten-
sives were under treatment and a mere 11.7% had their blood
pressure properly controlled.

DISCUSSION
This is one of the first studies to provide an in-depth insight
into awareness, treatment and control of hypertension among
suburban Nepalese adult population.

Awareness of hypertension
We found that less than half (44%) of the participants were
aware of their hypertension status. This is consistent with other
studies from Nepal and other low/middle-income countries.3 4 21

Our study compares well with a multicentre study from
neighbouring countries India and Bangladesh in which, among

777 elderly hypertensives from urban and rural sites, 44.7%
were found to be aware. The awareness level in our study is also
remarkably higher compared with other studies from Nepal and
India.22 23 It is difficult to infer these differences to specific
reasons. However, it is likely that the presence of a major
community-based hospital (Dhulikhel Hospital) in the vicinity
with a large number of employees from local community might
have influenced it. Future studies should investigate these differ-
ences in similar population and should aim to learn from some
of the best practices that account for increased level of
awareness.

Higher level of awareness in older adult Nepalese also concur
with other studies.6 24 It is likely that the older age groups

Figure 1 Bar graph showing the
awareness, treatment and control of
hypertensives in a suburban Nepalese
population (n=298).

Table 3 Multivariate logistic regression analyses (using
generalised estimating equation) of sociodemographic factors with
hypertension awareness (n=298)

Characteristics
Aware Multivariate model*

n (%) OR 95% CI p Value

Sex
Female 65 (49.6) 1
Male 65 (38.9) 0.57 (0.31 to 1.06) 0.079

Age (per year increase) 1.05 (1.02 to 1.07) <0.001
Marital status
Unmarried 28 (47.4)
Currently married 102 (42.6) 0.76 (0.56 to 1.74) 0.432

Occupation
Unemployed 73 (47.1) 1

Employed 57 (39.8) 0.99 (0.56 to 1.74) 0.984
Ethnicity
Brahmin/Chhetri 20 (40.0) 1
Newars 101 (48.7) 1.14 (0.58 to 2.26) 0.686
Others 9 (21.9) 0.41 (0.15 to 1.11) 0.082

Education (per educational year
increase)

1.04 (0.97 to 1.11) 0.223

Income quartiles
Q1 74 (49.0) 1

Q2 0 (0)
Q3 17 (34.0) 0.81 (0.32 to 2.05) 0.666
Q4 39 (41.4) 1.26 (0.51 to 3.14) 0.607

*Adjusted for the rest of the sociodemographic characteristics.

Table 4 Sociodemographic characteristics of the Dhulikhel Heart
Study participants by hypertension treatment status (n=130)

All aware hypertensives (n=130)

Total Untreated Treated p Value

Total 130 31 (23.8) 99 (76.1)

Sex, n (%) 0.007*
Male 65 (50.0) 22 (33.8) 43 (66.1)
Female 65 (50.0) 9 (13.8) 56 (86.1)

Age (mean, SD) 55.7 (13.7) 50.4 (15.9) 57.3 (12.6) <0.001†
Marital status 0.401*
Unmarried 28 (21.5) 5 (17.8) 23 (82.1)
Currently married 102 (78.4) 26 (25.4) 76 (74.5)

Occupation, n (%) <0.001*
Unemployed 73 (56.1) 9 (12.3) 64 (87.6)
Employed 57 (43.8) 22 (38.6) 35 (61.4)

Ethnicity, n (%) 0.121*
Brahmin/Chhetri 20 (15.3) 8 (40.0) 12 (60.0)
Newar 101 (77.6) 20 (19.8) 81 (80.2)
Others 9 (6.9) 3 (33.3) 6 (66.6)

Annual per capita income
quartiles, n (%)

0.018*

Q1 (lowest) 74 (56.9) 11 (14.8) 63 (85.1)
Q2 0
Q3 17 (13.0) 7 (41.1) 10 (58.8)
Q4 39 (30.0) 13 (33.3) 26 (66.6)

Education, n (%) 0.106*
No formal education 59 (45.3) 10 (16.9) 49 (83.0)
Less than high school 54 (41.5) 14 (25.9) 40 (74.0)
High school or more 17 (13.0) 7 (41.1) 10 (58.8)

*χ2 test.
†Unpaired t-test.
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might have come in contact with health systems more often,
leading to greater probability of being aware of their hyperten-
sion status. Although not statistically significant, more women
than men were aware of their status in our study, which corre-
sponds to most other studies.24 25 In a systematic review of

hypertension awareness, treatment and control in Africa, most
studies reported better awareness among women.25 Women
have more contact with the health system due to maternal and
child health-related issues, which is likely the reason for their
better awareness about their health in general.26 27

Table 5 Sociodemographic characteristics, CVD risk factors and adherence to antihypertensive medications of the Dhulikhel Heart Study
participants by hypertension control status (n=99)

All hypertensives on treatment (n=99)

Total Controlled Uncontrolled p Value

Total, n (%) 99 35 (35.3) 64 (64.4)
Sex, n (%) 0.610*
Male 43 (43.4) 14 (32.5) 29 (67.4)
Female 56 (56.5) 21 (37.5) 35 (62.5)

Age (mean, SD) 57.3 (12.6) 60.4 (13.1) 55.6 (12.1) 0.070†
Marital status, n (%) 0.948*
Unmarried 23 (23.2) 8 (34.7) 15 (65.2)
Currently married 76 (76.7) 27 (35.5) 49 (64.4)

Occupation, n (%) 0.054*
Unemployed 64 (64.6) 37 (57.8) 27 (42.1)
Employed 35 (35.5) 27 (77.1) 8 (22.8)

Ethnicity, n (%) 0.567*
Brahmin/Chhetri 12 (12.1) 5 (41.6) 7 (58.3)
Newar 81 (81.8) 29 (35.8) 52 (64.2)
Others 6 (6.0) 1 (16.6) 5 (83.3)

Individual annual income quartiles, n (%) 0.168*
Q1 (lowest) 40 (52.6) 18 (45.0) 22 (55.0)
Q2 2 (2.6) 1 (50.0) 1 (50.0)
Q3 11 (14.4) 4 (36.3) 7 (63.6)
Q4 23 (30.2) 4 (17.3) 19 (82.6)

Education, n (%) 0.531*
No formal education 49 (49.4) 20 (40.8) 29 (59.1)
Less than high school 40 (40.4) 12 (30.0) 28 (70.0)
High school or more 10 (10.1) 3 (30.0) 7 (70.0)

BMI, n (%) 0.029*
Underweight (<18.5) 0 (0%)
Normal (18.5–24.9) 35 (35.3) 18 (51.4) 17 (48.5)
Overweight (25.0–29.9) 37 (37.3) 8 (21.6) 29 (78.3)

Obese (≥30) 27 (27.2) 9 (33.3) 18 (66.6)
Smoking, n (%) 0.045*
Never smoker 54 (54.5) 24 (44.4) 30 (55.5)
Former smoker 28 (28.2) 9 (32.1) 19 (67.8)
Current smoker 17 (17.1) 2 (11.7) 15 (88.2)

Fruits and vegetable consumption, n (%) 0.420*
<5 servings of fruits and/or vegetables/day 45 (45.4) 14 (31.1) 31 (68.8)
≥5 servings of fruits and/or vegetables/day 54 (54.5) 21 (38.8) 33 (61.1)

Physical activity, n (%) 0.065*
<600 MET min/week 47 (47.4) 21 (44.6) 26 (55.3)
≥600 MET min/week 52 (52.5) 14 (26.9) 38 (73.0)

Alcohol, n (%) 0.177*
None 69 (69.7) 29 (42.0) 40 (57.9)
Low (<1 glass per week) 9 (9.0) 1 (11.1) 8 (88.8)
Moderate (1–3 glass per week) 5 (5.0) 1 (20.0) 4 (80.0)
High (≥3 glasses per week) 16 (16.1) 4 (25.0) 12 (75.0)

Adherence to antihypertensives 0.200
Low 33 (33.3) 9 (27.2) 24 (72.7)
Medium 32 (32.3) 10 (31.2) 22 (68.7)
High 34 (34.3) 16 (47.0) 18 (52.9)

*χ2 test.
†Un-paired t-test.
BMI, body mass index; MET min, metabolic equivalent minutes.
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Our findings also suggest that there might be ethnic differ-
ences in the awareness of hypertension in Nepalese community.
The Brahmins and Newars, which are historically more well-off
and educated ethnic groups, seem to have higher levels of
awareness. However, further studies are required to explore the
ethnic attributes that affect awareness to health conditions and
health behaviours. The lack of a positive association between
education and hypertension awareness in our study is in contrast
to previous studies. Results from high income countries as well
as low and middle income countries have shown that higher-
level education has a direct relationship with hypertension
awareness.28–30 As most of the elderly were uneducated in our
study, it is likely there was residual confounding by age.

Treatment and control of hypertension
The treatment rates in this study (76.1% of all known hyperten-
sives) are comparable with the findings in a multi-country study,
which reported that 77.7% of the aware hypertensive partici-
pants were on treatment in low-income countries.3 The average
proportion of hypertensives on treatment was 75% in another
systematic review that included multiple low-income coun-
tries.31 Our finding also corresponds to a study from rural
Kerala in India in which about 80.5% of known hypertensives
were on treatment.32 However, it is lower than a multi-country
study (India and Bangladesh) in which 88.7% of known

hypertensives were under treatment.9 Our finding is, however,
remarkably higher than similar other study in Nepal in which
only 46.6% of known hypertensives were on antihypertensive
medication.21 These differences might be accounted to a rela-
tively easier and affordable access to treatment for our study
population due to the presence of a community-based hospital
(Dhulikhel Hospital) in the vicinity. However, it should be
noted that despite being so close to an affordable healthcare
system, about a quarter of the known hypertensives in our study
were not on treatment. The allopathic medications are viewed
sceptically, especially when required to be taken for a long time.

The positive association of being on treatment with female
gender is consistent with other studies that show women are
better than men at healthcare utilisation.33 34 The fact that men
are at higher risk of hypertension and are less likely to be aware
and treated compared with women has important public health
implications. Health education and screening programme that
have more emphasis to target men need to be warranted in com-
munities. The association of lower socioeconomic status to being
treated in our study contradicts with earlier studies.3 Whereas we
cannot rule out the possibilities of type 1 error, future studies
should definitely explore in-depth relationships between socio-
economic status and hypertension treatment in this population.

Only about a third (35.3%) of those on antihypertensive
treatment in our study had their blood pressure controlled. This
is consistent with most of the findings from other studies. Only
32% of the treated participants had their blood pressure con-
trolled in a systematic review of studies from both developed
and low/middle-income countries.31 Our finding is also remark-
ably similar to the finding from the five cities study from India
in which only about a third of those on hypertension treatment
had their blood pressure controlled.23 In another study from
suburban population in Nepal, 36% of those on antihyperten-
sive treatment had proper control of blood pressure.21

It is concerning that despite the availability of low-cost drugs
for hypertension management, the treatment and overall control
rates are not satisfactory. Treatment efforts might be hindered
by patients’ low perceived risks of hypertension, low health lit-
eracy, lack of motivation and medication costs in low resource
settings.35 In addition, Nepal does not have a clear national
plan and strategy for hypertension prevention and manage-
ment.36 37 Lack of clear guidelines regarding medication use
and low medication adherence are also barriers to the proper
management of hypertension.35

Significant association of high BMI and smoking status with
uncontrolled blood pressure in our study suggests the urgent
need for a comprehensive and culturally tailored approach to
chronic disease management.38–40

Only about a third of the participants taking medications
were highly adherent in our study. It is concerning because poor
adherence to therapy is estimated to contribute to uncontrolled
blood pressure in more than two-thirds of people living with
hypertension.41 Although not statistically significant, our study
suggests that higher adherence to antihypertensive is associated
with better blood pressure control.

Strengths and limitations
To our knowledge, this is one of the first studies from Nepal to
explore the whole spectrum of awareness, treatment and control
of hypertension. Vaidya et al had done a similar study in 2004–
2005 in a suburban town in Eastern Nepal and had reported
higher level of awareness (58%) and control (34% of all hyper-
tensives), thus affirming that the ‘rule of halves’ still applied for
hypertension in Nepalese setting. However, the study recruited

Table 6 Summary of awareness, treatment and control of
hypertension among Dhulikhel Heart Study participants

Total

All hypertensives (n=298)

Aware Treated Controlled

Total, n (%) 298 130 (43.6) 99 (33.2) 35 (11.7)
Sex, n (%)
Male 167 65 (49.6) 43 (25.7) 14 (8.4)
Female 131 65 (38.9) 56 (42.7) 21 (16.0)

Age category, years
<25 16 2 (12.5) 1 (6.3) 1 (6.3)
25–34 29 5 (17.2) 1 (3.4) 0 (0)
35–44 69 24 (34.7) 17 (24.6) 3 (4.3)
45–54 79 39 (49.3) 30 (38.0) 11 (13.9)
55–64 52 27 (51.9) 23 (44.2) 7 (13.5)
>65 53 33 (62.2) 27 (50.9) 13 (24.5)

Marital status, n (%)
Unmarried 59 28 (47.4) 23 (39.0) 8 (13.6)
Currently married 239 102 (42.6) 76 (31.8) 27 (11.3)

Occupation, n (%)
Unemployed 155 73 (47.1) 64 (41.3) 64 (41.3)
Employed 143 57 (39.8) 35 (24.5) 35 (24.5)

Ethnicity, n (%)
Brahmin/Chhetri 50 20 (40.0) 12 (24.0) 5 (10.0)
Newar 207 101 (48.7) 81 (39.1) 29 (14.0)
Others 41 9 (21.9) 6 (14.6) 1 (2.4)

Individual annual income quartiles, n (%)
Q1 (lowest) 154 74 (49.0) 63 (40.9) 19 (12.3)
Q2 0 0 (0) 0 (0) 0 (0)
Q3 50 17 (34.0) 10 (20.0) 4 (8.0)
Q4 94 39 (41.4) 26 (27.7) 4 (4.3)

Education, n (%)
No formal education 112 59 (52.6) 49 (43.8) 20 (17.9)
Less than high school 146 54 (36.9) 40 (27.0) 12 (8.1)
High school or more 40 17 (42.5) 10 (25.0) 3 (7.5)
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only male participants and the lowest cut-off for age was
35 years. It also did not describe the proportion on treatment.4

The design of our study relates closely with the study by Sharma
et al21 which reported similar awareness (41%) and control rates
(35.7% of all on treatment). However, the study did not describe
the associated factors. Thus, our study provides newer insights
into this topic in Nepalese population and helps address some of
the limitations of earlier studies. The random sampling technique,
standardised measurements and extensive information on possible
confounders are the major strengths of this study in identifying
factors associated with hypertension awareness.

Our study has several limitations. As in any cross-sectional
study, we were not able to determine causal associations.
Although this is one of largest studies on this topic from Nepal,
we acknowledge that the sample size was still small and was not
sufficiently powered to detect associations of low magnitude.
We also did not have adequate sample size to perform multivari-
ate logistic regression for factors associated with hypertension
treatment and control. Hence, the present results may have been
confounded by sociodemographic variables. We will report
results with larger sample size as we continue to expand the
remaining baseline data collection of DHS in subsequent waves.

We measured blood pressure at home, and not in a clinical
setting, which may have prevented anxiety and thus false high
readings. However, the single day blood pressure measurement
might have over-diagnosed and thus increased the proportion of
unaware, untreated and uncontrolled hypertension. Since most
of the population-based studies employ a single day measurement
due to logistic challenges, we believe that this should not be a
major concern unique to our study only. This study is also not
representative of Nepal due to the high ethnic, dietary and geo-
graphical variation in the country. In addition, Dhulikhel is a
small town with a large tertiary-level health service provider
(Dhulikhel Hospital) that employs almost 300 staffs from the
locality. This might have led to better awareness, treatment and
control compared with the general population of similar sociode-
mographic levels in other settings.

CONCLUSION
By providing important insights into the awareness, treatment
and control of hypertension in this suburban Nepalese popula-
tion, this study reaffirms the urgency of hypertension prevention
and management and highlights that increasing awareness of
hypertension may be a major ‘low-hanging fruit’ in terms of
hypertension management in low/middle-income countries.

Key messages

What is already known about this subject?
Several epidemiological studies have reported that the awareness,
treatment and control of hypertension are low in low-income settings.

What does this study add?
Our results suggest that awareness, treatment and control of
hypertension, including the adherence to antihypertensive
medications are low in suburban Nepalese as well. Increasing the
awareness level of hypertension may be the low-hanging fruit in
terms of population-based approach to hypertension management.

How might this impact on clinical practice?
The findings of the study can be used for developing strategies for
addressing the problem of hypertension in low-income settings.
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