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ABSTRACT 
Background

The burden and complication of hypertension is increasing as most of the people 
living with hypertension are unaware of their condition and those who are already 
diagnosed with it do not have their blood pressure under control.

Objective

To assess the prevalence of undiagnosed and uncontrolled hypertension among 
residents of Itahari sub metropolitan city of eastern Nepal, along with its associated 
socio demographic and behavioral risk factors and access to health care services.

Method 

Cross sectional study was conducted in five wards of Itahari, among 1161 
participants, using population proportionate to sample size sampling technique. Face 
to face interview was conducted with participants for data collection applying semi–
structured questionnaire and physical measurement like blood pressure, weight and 
height. 

Result

Prevalence of hypertension was 26.5% includingundiagnosed 11.0% and previously 
diagnosed 15.5%. Among diagnosed, 76.6% had uncontrolled blood pressure and 
56.70% were taking anti-hypertensive medicine, and 7.8% were under Ayurvedic 
medicine. More than 70% participants preferred private health facility for treatment 
and 22.7% had faced financial barrier to seek healthcare. About 64% of participants 
did not visit health services or had visited only once in past six months. Increasing 
age, Body Mass Index (BMI), smoking status and positive family history were found 
to be significantly associated with hypertension at < 0.05 level. 

Conclusion

Prevalence of hypertension is high and awareness regarding available health services 
in local primary health center and its utilization is lacking among participants. 
Regular screening program for hypertension and awareness program to disseminate 
the knowledge of availability of primary health center should be conducted.
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INTRODUCTION
Non-communicable diseases(NCD) have become the major 
health challenge of 21st century causing about 70% of all 
deaths globally. The leading causes of NCD death in 2015 
were cardiovascular disease.1 One of the key risk factor for 
that is hypertension (HTN). Hypertension is a preventable 
illness which, many modifiable factors contribute to high 
prevalence rate. Hypertension is more prevalent in low 
and middle income countries. It is an iceberg disease,  
because of weak health system the number of people 
with hypertension who are undiagnosed, untreated and 
uncontrolled are also higher in low and middle income 
countries compared to high income countries.2

Globally hypertension is responsible for at least 45% of 
deaths due to heart disease and 51% of deaths due to 
stroke. Total prevalence of hypertension worldwide in 
adults aged 25 and above was approximately 40% in 2008, 
the number rose from 600 million in 1980 to 1 billion in 
2008. The burden of hypertension in South East Asia (SEA) 
continue to rise. Around a third of adult population in SEA 
have hypertension with nearly 1.5 million deaths annually. 
According to 2016 NDHS, 17% of women and 23% of 
men age 15 years above have hypertension in Nepal. A 
study comparing prevalence of hypertension in the same 
community in 1981 and 2006 reported a threefold increase 
in prevalence.3

Although hypertension prevention strategies are known, 
a better approach to hypertension control requires 
an understanding of potential barriers and enablers 
to translation at the individual, societal, and health 
system levels.4 This study aims to assess the prevalence 
of undiagnosed and uncontrolled hypertension among 
residents of Itahari sub metropolitan city of eastern Nepal, 
along with its associated socio demographic and behavioral 
risk factors and access to health care services.

METHODS
It was a community based cross sectional study conducted 
over a period of one year among 1161 permanent residents 
of Itahari Sub metropolitan city between age group of 20 
to 59 years. The sample size was calculated based on the 
prevalence of undiagnosed hypertension in eastern Nepal 
as 14.4% (12) considering 95% CI and 85% power. Total 
sample size of 1161 individuals included 10% of additional 
individuals to overcome non-response. Total of 26 wards 
of Itahari were arranged according to highest density 
area to lowest density area, systematic random sampling 
was done to select five wards from the total. Population 
proportionate to sample size technique was used in ward 
to allocate number of respondents from each ward. 
Respondents were enrolled from each household by door 
to door survey until the sample size was met.

Data collection was done using a pre-tested semi-

structured questionnaire to elicit information from each 
study participant for: demographic characteristic, lifestyle 
related factors, history of hypertension, medication 
and life style modification, history of diabetes and 
medication, availability of health services, affordability of 
health services and utilization of health services. Aneroid 
Sphygmomanometer and stethoscope were used for 
blood pressure measurement. Participants were asked 
to sit quietly for at least 5 minutes in a chair with feet on 
the floor, back supported and arm supported heart level. 
Caffeine, exercise and smoking were avoided for at least 
30 minutes prior to measurement. Two measurements 
were taken 5 minutes apart. Average of the two readings 
was taken. Hypertension was diagnosed according 
to”The seventh report of the joint national committeeon 
prevention, detection, evaluation, and treatment of 
high blood pressure” (JNC 7) criteria or being previously 
diagnosed as having hypertension determined by sighting 
documentation such as treatment record book or by the 
history of the participants taking medicines for high blood 
pressure. Bathroom scale weighing machine for weight 
measurement and un-stretchable measuring tape for 
height measurement were used.

Ethical clearance received from the Institutional Review 
Committee (IRC) of BP. Koirala Institute of Health 
Sciences (BPKIHS), Dharan, Nepal. Informed consent was 
obtained from all the subjects before taking informations. 
Confidentiality was maintained during and after study 
and the information were not disclosed to anyone. The 
data were cleaned, coded and entered in Microsoft Excel 
and transferred into SPSS 11.5 version for statistical 
analysis. Descriptive and Inferential Statistics were applied. 
Significance was set at 0.05 level.

RESULTS
Mean age was 41.06±12.33 years. Majority of them (63%) 
were female, married (88.3%), following Hindu religion 
(88.8%) and from Bhramin/chhetri Ethnicity (46.6%)
(Table1).

Total prevalence of hypertension in our study population 
was 26.5% including undiagnosed 11.0% and previously 
diagnosed 15.50% respectively. Among previously 
diagnosed, 76.6% had uncontrolled hypertension and only 
23.3% had achieved controlled blood pressure (Fig. 1).

Among previously diagnosed hypertensive 56.70% were 
currently taking anti-hypertensive medicine, 7.8% were 
under Ayurvedic medicine. Rest all were were not taking 
any medication and were just trying to control their blood 
pressure with life style modification. Among those under 
medication 36.2% had achieved controlled blood pressure 
(Fig. 2).

The prevalence of HTN has increased with increasing age in 
this study with maximum percentage of HTN (42.0%) seen 
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Table 1. Socio demographic profile of respondents

Characteristic Categories No. of Participants Percentage

Age in years 20-30 314 27

31- 40 264 22.70

41-50 231 19.90

51-59 352 30.30

Gender Female 732 63

Male 429 37

Religion Hindu 1031 88.8

Kirat 94 8.10

Others 36 3.10

Ethnicity Bhramin/ 
chettri

539 46.40

Janjati 465 40.10

Dalit 105 9.00

Others 52 4.50

Marital status Unmarried 62 5.30

Married 1025 88.30

Widow/ sepa-
rated 

74 6.40

Education Illiterate 258 22.20

Informal 174 15.00

Formal 729 62.80

Occupation Agriculture 74 6.4

Unskilled 
worker

93 8

Skilled worker 102 8.8

Professional 73 6.3

Business 151 13

Student 44 3.8

Unemployed 84 7.2

Home maker 512 44.1

Migrant worker 17 1.5

Others 11 0.9

Poverty index Below poverty 
line < 1.9 US 
Dollar/ day

516 44.4

Above poverty 
line ≥ 1.9 US 
Dollar/day

645 55.6

Family member ≤ 5 858 73.9

> 5 303 26.1

Mean family members± SD (IQR) 4.7 ± 1.9 (2)

in age group of 51 to 59 years. HTN was more among male 
(p < 0.01) and among those who were either widow/divorce 
or separated (p=0.004). HTN was seen more in participants 
belonging to religion muslim/Buddhist/Christian (44.4%). 
The association of BMI, tobacco use, alcohol consumption, 
physical activity, positive family history, diabetes with  
hypertension was found to be statistically significant (p < 
0.001) (Table 3). In multivariate analysis model Age, BMI, 
alcohol use, family history were identified as significant 
factors associated with hypertension (Table 4).

Figure 1. Flow chart showing hypertensive status

Figure 2. Medication and controlled B.P. among hypertensive

Figure 3. Preferred health facility for seeking care (n=308), 
multiple response
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Access to health care among hypertensive

Almost all (99.0%) hypertensive participants were aware 
about availability of private clinics and hospitals but only 
58.0% were aware about the existence of PHC in Itahari. 
Maximum participants preferred to go to private clinic 
(72.7%) followed by health service outside Itahari (42.5%) 
and only about 8% preferred to go to Itahari PHC for 
treatment (Figure 3).

The financial barrier to health care in the past 12 month 
preceding the interview was reported by 22.7% of 
participants in past one year. Maximum hypertensive 70% 
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Table 2. Association of socio demographic characteristic with 
hypertension

Characteristic Category Group p value

Normal Hypertension  

Age in years

20-30 293 (93.3) 21(6.7) < 0.001

31-40 206 (78.0) 58 (22.0)

41-50 150 (64.9) 81 (35.1)

51-59 204 (58.0) 148 (42.0)

Mean age in Years ± SD 38.74±12.42 47.37±9.65 <0.01

Gender 
Female 572 (78.1) 160 (21.9) < 0.01

Male 281 (64.5) 148 (34.5)

Religion 

Hindu 771 (78.4) 260 (25.2) 0.002

Kirat 62(66.0) 32 (34.0)

Others 20 (55.6) 16 (44.4)

Ethnicity 

Dalit 79 (75.2) 26 (24.8) 0.06

Janjati 323 (69.5) 142 (30.5)

Bhramin/ 
chhetri

414 (76.8) 125 (23.2)

Others 37 (71.2) 15 (28.8)

Occupation 

Labour/
farmer

125 (74.9) 42(25.1) < 0.001

Skilled 
worker

82 (68.9) 37 (31.1)

Business/ 
profes-
sional

146 (65.2) 78 (34.8)

Students 42 (95.5) 2 (4.5)

Unem-
ployed 

62 (65.3) 33 (34.7)

Home 
maker 

396 (77.3) 116 (22.7)

Marital status 

Unmarried 50 (80.6) 12 (19.4) 0.004

Married 759 (74.0) 266 (26.0)

Widower/ 
separated 

44 (59.5) 30 (40.5)

Total family 
member 

≤5 636 (74.1) 222 (25.9) 0.3

>5 217 (71.6) 86 (28.4)

Total 853 (73.5) 308 (26.5)

Poverty index 

Below pov-
erty line 

383 (74.2) 133 (25.8) 0.6

Above pov-
erty line 

470 (72.9) 175 (27.1)

Median income/month(IQR) 
(MIN-MAX)

30000 
(24000) 
(5000-
150000)

30000 
(23750) 
(3000-
150000)

0.2

Literacy 

Illiterate 175 (67.8) 83 (32.2) 0.005

informal 122 (70.1) 52 (29.9)

Formal 556 (76.3) 173 (23.7)

Table 3. Association of HTN with studied factors

Characteristic Category Group p value

Normal Hyperten-
sion 

BMI < 18.5 66 (95.7) 3 (4.3) <0.01

18.5- 22.9 289 (86.5) 45 (13.5)

23-24.9 166 (83.8) 32 (16.2)

25-29.9 269 (64.4) 149 (35.6)

>30 63 (44.4) 79 (55.6)

Smoking status Never 
smoker 

637 (77.8) 182 (22.2) <0.001

Current 
smoker

136 (67.3) 66 (32.7)

Past 
smoker 

80 (57.1) 60 (42.9)

Median pack year 
( IQR) (MIN-MAX)

3.7 (8.5)
(0.04-
48.7)

4.2(6.3)
(0.19-27.6)

0.9

Smokeless to-
bacco use

Never 662 (78.0) 187 (22.0) <0.001

Current 175 (61.2) 111 (38.8)

Past 16 (61.5) 10 (38.5)

Alcohol consump-
tion

Never 576 (80.1) 143 (19.9) <0.001

Con-
sumed in 
12 month 

226 (63.1) 132 (36.9)

Past 51 (60.7) 33 (39.3)

Alcohol category Cat I 142 (63.1) 83 (36.9) 0.4

Cat II 16 (59.3) 11 (40.7)

Cat III 45 (58.4) 32 (41.6)

Fruits and veg-
etable intake 

Inad-
equate <5 
servings

817 (73.5) 294 (26.5) 0.8

Adequate 
≥5 serv-
ings

36 (72.0) 14 (28.0)

Salt intake ≤ 5 gm/
day

121 (64.0) 68 (36.0) 0.001

> 5 gm/
day

732 (75.3) 240 (24.7)

Level of Physical 
activity 

Low <600 
MET

39 (52.7) 35 (47.3) <0.001

Moderate 156 (68.4) 72 (31.6)

High 658 (76.6) 201 (23.4)

Sedentary time ≤ 5hrs 608 (74.6) 207 (25.4) 0.1

>5 hrs 245 (70.8) 101 (29.2)

Family history Present 189 (65.2) 101 (34.8) <0.001

Absent 664 (76.2) 207 (23.8)

Diabetes Present 46 (55.4) 37 (44.6) <0.001

Absent 807 (74.9) 271 (25.1)
were diagnosed in private facility and  30% had  not made 
even a single visit to any  health facility in past 6 months for 
their hypertension (Table 5).

DISCUSSION
Prevalence of HTN in our study was similar to other 
studies conducted in Nepal. Different studies conducted in 
different part of Nepal in past 14 years reported the total 
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prevalence to be between 18 to 41.0%. A pooled analysis 
of population based measurement studies. revealed global 
age standardized prevalence of raised blood pressure to be 
24.1%.4 The magnitude of undiagnosed and uncontrolled 
hypertension was also found to be high in various other 
studies. A study conducted by Koju et al. in a semi urban 
area of Nepal, reported that  69.9% of hypertensive were 
unaware of their hypertension and only 18% of diagnosed 
were taking medication.5

According to the 2017 High Blood Pressure clinical Practice 
guidelines, SBP between 130-139 or DBP between 80–89 
are categorized as stage I HTN.6 So according to that 40.2% 
of our study participants would add up to hypertension 
making total prevalence to be 66.7%. This finding has 
significant implication in terms of number of population, 
resources and cost needed to treat this group.

Table 5. Utilization of health service by individuals with history of hypertension (n=180)

Characteristic Category No. of participants Percentage 

Place of diagnosis 

Government facility 18 10.0

Private facility 135 75.0

Teaching hospital 20 11.10

Pharmacy 7 3.90

Number of times health care visited in past 6 months 

None 54 30.0

1-5 77 42.7

6-10 36 20.0

> 10 13 7.3

Type of health service utilized in past 6 month

None 54 30.0

PHC/HP 9 5.0

Private facility 78 43.3

Medical 
college

24 13.3

Community hospital 15 8.4

Table 4. Binary logistic regression analysis of relationship between respondents characteristic with Hypertension (n=1161)

Characteristic Categories β p-value Adjusted Odds Ratio 95% C.I. for AOR

Lower Upper

Age in years

20-30 REF

31-40 1.101 <0.001 3.008 1.632 5.544

41-50 1.913 <0.001 6.774 3.679 12.473

51-59 2.219 <0.001 9.197 4.899 17.268

BMI

< 18 REF

18-22.9 1.276 0.044 3.581 1.035 12.389

23-24.9 1.654 0.011 5.230 1.469 18.615

25-29.9 2.611 <0.001 13.611 3.987 46.466

> 30 3.428 <.001 30.810 8.691 109.217

Alcohol consumption

Never REF

Consumed in 12 month 0.450 0.026 1.568 1.055 2.332

Past 0.309 0.316 1.362 0.745 2.490

Family history 
Absent REF

Present 0.673 <0.000 1.961 1.373 2.800

In this study, “Rule of halves” somewhat exists as only 
about half of them were aware about their disease and 
among them half were under medication. People were not 
taking any medication despite the need as there is a general 
perception among people that once the medication is 
started it cannot be discontinued and need to be taken for 
life long, thus people are hesitant to start medication. And 
also those who have started medicine do not adhere to it.

Researches in Nepal and other countries have reported that 
men have higher prevalence of hypertension than female.7-9 
Observed gender difference in hypertension is due to 
both biological and behavioral factor (smoking, alcohol, 
physical activity etc).10 Our study also reported significant 
association between male gender and hypertension at p < 
0.05 level.
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 Obesity is a common and preventable predictor of diabetes 
and hypertension. It is generally thought that accumulation 
of visceral and ectopic fat in a number of tissues and 
organs alters the metabolic and hemodynamic pathways, 
leading to the development of hypertension in obese 
people.11 Increase of BMI was significantly associated with 
hypertension in this study. A study of baseline data of 9 
countries collected in 5 years reported that each standard 
deviation higher of BMI was associated with 1.42 and 
1.28 times higher probability of hypertension for men and 
women respectively aged 40 to 69 years.12 Smoking and 
smokeless tobacco major predictor of HTN were also found 
to be significantly associated with hypertension in bivariate 
analysis. Other studies also  have similar findings.8,13,14 

The result of  this study was more than that of national 
prevalence of current drinkers 17.4% and harmful drinkers 
2.0% (STEPs Survey 2013) possibly because about 40% 
of study population were of Janajati ethnicity in which 
mostly alcohol intake is culturally acceptable. Alcohol 
was found to be independent predictor of hypertension 
in logistic regression. There was 1.5 fold increase risk of 
hypertension among those who have drunk in past 12 
months as compared to non-drinkers. These results are in 
line with many other studies which have shown positive 
association.15-18 Physical activity was found to be significantly 
associated with hypertension in univariate analysis. Those 
with low level of physical activity had maximum cases of 
HTN as compared to those with moderate and high level 
activity (p < 0.001). This result is in line with other studies 
which have shown similar findings. Dhungana et al. has 
identified physical activity as an independent predictor 
of HTN, those without sufficient physical activity were 
1.6 times increased risk of having HTN other studies have 
shown similar association.17,18 Positive family history has 
been proved to be strongly associated with HTN. Our study 
also show significant relation between family history and 
HTN.19

Prevalence of diabetes mellitus in this study population 
was found to be 7% which was less than country 
prevalence 2016 of 9.1% (WHO, Diabetes country Profile 
2016.) Hypertension is often reported to be one of the 
most common co-morbid conditions in those suffering 
from diabetes. The coexistence of hypertensive and 
diabetes might be because of sharing common rick factors 
like smoking, alcohol, unhealthy diet, physical inactivity. 
In this study, proportion of hypertension was more in DM 
population (44.6%) than non-diabetic (25.1%) which was 
statistically significant (p < 0.001).

Access to health care

In an attempt to ensure equitable access to healthcare 
services, Government has been raising their expenditures 
and around 80.0% of government health spending is 
allocated to public service providers. As such most free 
health care services are provided at health post, primary 

health care centers and district hospitals.21 One of the 
modifiable factors that contributes to high prevalence 
rate of hypertension is inadequate access to health care. 
Worldwide detection, treatment and control of HTN 
are inadequate owing to weakness in health system, 
particularly at primary health care level.22 People of 
developing countries like Nepal are also ignorant about 
disease and unaware for the need to do regular health 
assessment including measurement of blood pressure. 
Our study site Itahari sub metropolitan city has PHC as the 
highest level of available public health facility.

About their choice of health facility for treatment, more 
than 70.0% preferred going to private facility in city which 
includes private clinics/hospitals/ pharmacy followed by 
health facility outside Itahari (42.5%) Only about 8.0% 
mentioned public facility ie. PHC as their preferred health 
facility. This result is in line with study conducted by 
Thapa et al. using data from Nepal Living Standard Survey 
2010/11 which showed among urban residents public 
primary facilities (SHP, HP, PHC, mobile clinics) was the 
preferred health facility for 5.5% of participants whereas 
private clinics and hospitals was the choice for 70.0% of 
participants.23

Participants were asked in past 12 months they couldn’t 
see doctor due to cost or if they had to stop drugs 
or instruction given by doctor for their illness due to 
economic difficulties. This financial barrier to health care 
was reported by 22.7% of participants in past one year. In a 
study conducted by Parikh et al. on diabetic patients of USA 
to access the prevalence and consequences of financial 
barrier, 13.7% reported financial barrier to health care.24 
But in this study financial barrier for any illness acute or 
chronic were asked.24

CONCLUSION
More than one fourth of the adults suffered from 
hypertension. Among the diagnosed ones more than three 
fourth had uncontrolled hypertension. Regular screening 
program for HTN should be conducted in community.

Only half of the people were aware about existence of 
Primary Health Care Center in their city. Visiting private 
facilities was popular among them. About one quarter of 
them faced financial problem for health care. Among those 
who had history of hypertension, 30% had not made even 
a single visit to any health care facility in past six month.

Access to health care could be improved by raising 
awareness on hypertension among the urban population 
and unwanted complications could be prevented for the 
benefit at individual, household and community level.
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