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Abstract

Background: Hypertension is a major risk factor for cardiovascular diseases in all regions of
the world. There is an increasing prevalence of hypertension and cardiovascular diseases in
developing countries and this is no different in Nepal. Studies from many developed nations
have suggested an association between lower socioeconomic status and higher prevalence of
hypertension; however, in many developing countries, an association between high
socioeconomic status and hypertension has been observed. The increase of hypertension has
also been observed in rural areas in Nepal.

Study design: This is a Cross-sectional Study conducted in a primary health facility in rural
Nepal.

Purpose: The purpose of this study is to estimate the prevalence of hypertension in a rural
village in Nepal, and to determine the association between socioeconomic indicators (income,
education and occupation), with hypertension. This has not yet been studied in this area of
Nepal and this study will contribute information of prevalence of hypertension and
socioeconomic factors in a rural health setting.

Method: This study was conducted among 260 participants at Kirneter health Center located in
Dolakha district of Nepal. The study was conducted between October and December 2016.
Information on sociodemographic, lifestyle, dietary, and other clinical history of each of the
participants was collected using a standardized questionnaire. We measured systolic and
diastolic blood pressure 2 times and then calculating each patients’ mean blood pressure as a
measure for defining hypertension. Multiple logistic regression models was used to assess
association of socioeconomic factors with hypertension.

Results: Prevalence of hypertension was 19.2% in this study. Participants who attained higher
education, had higher income and those employed had higher odds of hypertension compared
to those with lower education, low income or farmers. However, the result is not statistically
significant.

Conclusion: We observed no clear evidence of positive association between higher
socioeconomic status and hypertension among patients from Kirnetar health center. Future
studies with larger sample size are needed to replicate our findings.

Keywords: Hypertension, income, education, occupation, sociodemographic factors, Nepal,
South Asia, Low and middle income countries.
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1. Introduction
Hypertension

Blood pressure is measured in millimeters of mercury (mm Hg), and recorded as systolic blood
pressure (SBP), the maximum blood pressure during one heartbeat, and diastolic blood pressure
(DBP), the minimum blood pressure between 2 heart beats (1). A person is considered to have
hypertension when their blood pressure is raised indefinitely from > 140 mmHg SBP, and/or

from > 90 mmHg DBP (2).
Global Burden of Hypertension

In 2015, the global prevalence of people diagnosed with hypertension was estimated to be 900
million among those who are 25 years or older (3). Furthermore, in 2010, hypertension was
considered the leading risk factor of the global disease burden, accounting for 7% of global
disability adjusted life years (4, 5). Moreover, the World Health Organization has reported that
a suboptimal blood pressure is responsible for 62% of cerebrovascular diseases, and 49% of
ischemic heart diseases. It has been therefore stated that suboptimal blood pressure is the
number one attributable risk factor for death worldwide (6). In 2013, there were 17.3 million
people dying of cardiovascular diseases (CVDs) globally (7), and it is predicted that during the
first 25 years of the 21st century, the burden of hypertension is expected to increase by 60%
(8). This increasing trend of hypertension prevalence has also been seen in Nepal, where from
the year 1980 to 2006 there has been an increase in prevalence of hypertension from 6% to 18%
in one specific area (9). Furthermore, the national estimates in Nepal in 2013 found that the

prevalence could be as high as 26% (10).

Since hypertension does not have any symptoms before disease onset, it is difficult to find
recent estimates of the global cost of hypertension (1). In 2001 alone, the global cost of non-
optimal blood pressure was US$370 billion, which equates to 10% of the global health care
expenditure (11). In low and middle income countries (LMIC), the cost of CVDs was US$3.76
trillion (1). In Central Asia and Eastern Europe, the economic expenditure on blood pressure
related health care was as much as 25% of the total health care expenditures (11, 12). In
developing countries, if citizens had access to health care and paid for their own necessary
medicines to treat chronic diseases (such as hypertension), 2-4 % of the population would be

driven below the poverty line, which is less than 1.25 US dollars a day (13).
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Consequences of Raised Blood Pressure

Hypertension usually occurs when the blood vessels have a persistently raised pressure. If the
blood pressure is high, it will be more challenging for the heart to pump the blood around the
body. This can lead to aneurysms and weak spots in the blood vessels. Furthermore, it can lead
to blood clots, which can cause blood vessels to burst. If this happens in the brain, for example,

it is likely to cause a stroke (14).

A normal blood pressure for humans is defined as 120 mmHg SBP, and 80 mmHg DBP. Pre-
hypertensive is defined as high normal blood pressure in the range of 120-139 mmHg for SBP,
and 80-89 mmHg for DBP (2). An SBP of 135mmHg, and/or a DBP of 85mmHg is also
considered to be a risk factor for hypertension and other diseases (2). If hypertension remains
untreated it will increase the danger of severe morbidity and mortality since it is the major risk
factor for CVDs (1), and since hypertension usually has no symptoms, it is considered a ‘silent
killer’ ().

Socioeconomic Status

The relationship between the socioeconomic status (SES), and both mortality and health is well
known (15). It is claimed that individuals with a lower SES are more prone to bad lifestyle
factors, such as smoking, bad diet, and increased alcohol intake (16). Studies have shown that
a higher SES is associated with a lower blood pressure in many developed countries (17, 18);
however, in many low and middle income countries (LMIC), several studies have reported a
high SES associated with high blood pressure (19-22). Despite this, the association might differ
between geographical locations, and there has also been increasing prevalence of hypertension

among people with lower SES in developing countries (15, 16, 20, 22).
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2. Literature Review

2.1. Epidemiology of Hypertension; Global Overview

The prevalence of hypertension has increased in many developing countries in last decades (2).
Today, hypertension is most prevalent in low-income countries in South Asia and Sub-Saharan
Africa (23). In high mortality countries, including Nepal, high blood pressure is the third largest
cause of mortality, after malnutrition and unsafe sex (24). In South Africa, the risk of death
from high blood pressure has increased by 25% in less than a decade (25). In regions such as
China, which has a lower-mortality rate, high blood pressure is the highest contributor to total
mortality (24).

Studies have reported that hypertension has been decreasing globally from the year 1980 to the
year 2008 in some parts of the world (25). This decrease has been highest in high income
countries (23). A study from the US suggested that hypertension and CVD have been
decreasing steadily in the country since 1988 due to interventions such as increased
hypertension control and awareness among people in the society (26). Furthermore, in high
income countries, people suffering from hypertension were usually more than 60 years of age,
whereas in LMIC, a greater burden of people with hypertension were seen to be in the middle
age group (40-59 years) (27).

For South Asians, the prevalence of hypertension is claimed to be approximately 12% among
the young population, which includes 14.3% male youth, and 7% female youth (27). Moreover,
a study in India has claimed that 20.6% of Indian men and almost 20.9% women have
hypertension (28). Another study claimed that the prevalence of hypertension in individuals in
India below 40 years of age, was almost 13% (29). A review from the World Health
Organization (WHO) suggest that the prevalence of hypertension in India has increased from
5% in the year 1960 to above 30% in 2008 (30). The prevalence of hypertension is highest in
urban areas where the increase has been 30-fold in the last 55 years, compared to the rural areas
where the increase has been 10-fold in last 36 years (21, 27). In Vietnam, the prevalence of
hypertension in adults aged between 25-34 was around 11% for men and around 4% for women
(32).
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2.2. Modifiable Risk Factors
Excessive alcohol consumption, tobacco, high salt intake, smoking, sedentary lifestyle, and
increasing BMI are potential risk factors for hypertension (32, 33). With the increasing
urbanization and globalization in LMICs, the risk for hypertension is increasing (34). In Asia,
there are several studies that have reported hypertension prevalence in context of these risk

factors (35, 36).

2.2.1. Alcohol Consumption
Alcohol is harmful for health and it is directly associated with higher blood pressure regardless
of geographical location (24). Moreover, alcohol consumption has been reported to be
increasing in developing countries (37). Earlier it was more common to drink homebrew beers
and drinking at special occasion; however, more people in developing countries now have
access to industrial alcoholic beverages, which leads to higher proportion of binge drinking and

leaving some people with little money left (37).

In Nepal, alcohol consumption is associated with low SES and a higher prevalence of

hypertension (38, 39). A study conducted in an eastern town in Nepal suggested alcohol
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dependence was associated with low educational attainment. They suggested that 35.8% of
those who were illiterate had an alcohol dependence, while 16.8% of the highest educated
participants had an alcohol dependence (40). They also found that males had twice as high

alcohol dependence as females (40).

2.2.2.Tobacco Products

In South Asia, there is increasing access to tobacco products among the poorer segments of the
society, and an increasing hypertension prevalence (34). In a meta-analysis of tobacco use in
this region they found 55.6% of males and 15.7% of females are using tobacco products.
Furthermore, tobacco use was linked to higher education and better wealth (41). A study
conducted in Nepal found association between age and smoking, where for every 10 years
increase in age the prevalence of smoking increased nearly two-fold and more males than
females were smokers (42). Moreover, a health survey from Nepal suggest that 51% of the
population in Nepal use tobacco products. This is an increase from 30.3% in 2006 (42). In this
study, smoking was significant associated with the poorest segment of the participants (OR
2.92) and those with lowest education (OR7.58) compared to those with highest income and
education (42).

2.2.3.Salt Consumption
Excessive salt intake is associated directly with increased blood pressure (6). The main source
for salt intake is salt added while cooking, and also processed food (5). The increasing
availability of such salt sources in LMICs can have a bad effect on health (5). In South Asia,
where the general salt consumption is high, it is thought to be a major cause of increased blood
pressure (36). The WHO recommendations for salt intake is set to less than 5 g per day, and

less than 2 g per day of salt to reduce blood pressure (5).

2.2.4.Fruits and vegetables
A study from Nepal assessed the association between hypertension and fruit/vegetable
consumption found that the people who had high fruit and vegetable consumption had a 45%
lower risk of developing hypertension compared to people who eat little or no fruits and/or
vegetables (43). Fruits and vegetables are components of the diet that are associated with better
health, and their consumption prevents major diseases such as cardiovascular diseases (6).
Consumption of fruits and vegetables varies between different geographical locations due to

different cultures, economies and agricultural traditions (6). Nevertheless, low intake of fruits
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and vegetables is estimated to cause about 31% of ischemic heart disease, and 11% of strokes,
globally (6).

2.3.Non-Modifiable Risk Factors

2.3.1.Age
It is well known that hypertension increases with age for both genders (28) (44), therefore, it is
estimated that the lifetime risk for people developing hypertension between the ages of 55 and
65 years will increase to 90% (45). In 1950, people who were above 65 years of age accounted
for around 5% of the global population, which increased to 8% by 2010. It is expected to further
increase to approximately 15% by the year 2040, where LMICs will experience the highest

increase in age (46).

2.3.1.Gender
The WHO reported that the global prevalence of hypertension is 40.8% in men and 36% in
women (30). Furthermore, they reported that the prevalence in South East Asia is 37.6% for
men and 35.4% for women (30). Nepal is an exception in this study, where the prevalence of
hypertension was found slightly higher among women than men (38.4% for men and 38.7% for
women (30). Furthermore, a study from Vietnam found significantly higher hypertension
prevalence among males than females. They also found that the awareness of hypertension
differed between males and females where females were more aware of their hypertension
status (20). Moreover, observations from a meta-analysis suggest that the estimate of the
prevalence of hypertension will increase, especially among women, by 2025, and in countries

such as India, hypertension will be higher in women than in men (28).

2.4.Relation between Socioeconomic Status and Hypertension: Global Overview
Socioeconomic status is defined as a person’s position in the society on the basis of their
prestige, lifestyle, values, and attitudes (47). Important determinants of SES are income,
education, and occupation, or a composite of these (19, 20, 48). Education and type of
occupation is found to be strongly correlated since many types of jobs need certain skills,

whereas education and income is less correlated (48).

In developed countries, higher SES is associated with better health and lower blood pressure
(16). These findings are supported by a study in USA where they reported significant
association between lowest income (OR 1.17) compared to highest income and lowest
educational attainment (OR 1.23) compared to participants with highest education level (49).

In the same study they suggested an association between black, non-Hispanic and hypertension

6
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(OR 1.58), compared Hispanic participants (49). Conversely, in LMICs, people who have raised
blood pressure and hypertension are more likely to have a higher SES (19, 50). This trend is
inconsistent and can also differ between genders. For example, a study from South Africa found
a decrease of SBP of 0.15mmHg in females, when doubling the monthly income. This was
found opposite in males, where an increase in DBP of 0.12 mmHg per year when doubling the
income (51). Similar result was suggest in education level; Females with higher education
experienced lower blood pressure, whereas males, blood pressure increased among those with
higher education (51)

2.4.1.Education
The educational attainment has been steadily increasing worldwide in last decades (52). From
1950 to 2010, the proportion of those without no formal schooling has decreased from almost
50% to 14.8%, respectively. In South Asia, those who have completed primary school has
increased from 5.4% to 18.8% (52).

Lack of education is found to increase the risk for cardiovascular diseases and hypertension
(18, 19, 48). This trend is linked to people with higher education having better knowledge about
health, facing lower psychological stressors, and are more concerned about healthy behavior
(15). Moreover, research in East Asia suggested a higher prevalence of hypertension among
the less educated group of individuals (53). These findings are further supported by a study in
rural China, where prevalence and awareness of hypertension were linked to individuals with
little or no education (54). Despite this, a study from India found a higher prevalence of
hypertension among the higher educated participants, compared to the low education group
(55); however, the participants with low education were more frequent smokers, which is also
a risk factor for hypertension (55). Similar results have been obtained from a South Indian rural
population, where they found that the odds for hypertension among males increases 1.79 times
for those who attained higher education compared to those who did not attended school (56).
Among the female participants, an inverse association between the education status and
hypertension was found (56). Another study from Vietnam found an inverse relationship, where
a higher hypertension prevalence was found among the less educated group. The males with
less than secondary school had a prevalence around 40%, whereas the prevalence was

approximately 17% among high educated (20).
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2.4.2.Income
High income is linked to better health and lower blood pressure in many high income countries
(17). A study from USA found that for each $50.000 increase in income, there was a decrease
in SBP of about 0.61mmHg (18). Similar findings were found in a study conducted in Saudi
Arabia, where they suggested a link between income and hypertension (57). The study
documented that the group defined as the lower income group had higher blood pressure than
the group defined as the high income group. Therefore, it was concluded that the lower income
group was more likely to develop diseases, such as cardiovascular disease (57). This trend was
also found among poor people living in a slum area in Brazil, where the prevalence of
hypertension was suggested to be quite high in the low income group (38.5% in females and
18.4% in males) (58). Another study from Brazil found the prevalence of hypertension in the
lowest income group to be almost 30% compared to the highest income group, where they
estimated around 17% had hypertension (59). Despite this, a meta-analysis from middle income
countries found a positive link between income and blood pressure that revealed the prevalence
of hypertension to be 38% in the second highest income group (fourth quantile), compared to
the lowest income group, where they found the prevalence to be at 33% (60). Similar results
were found from a WHO national survey from India in 2007, where they found significant
association between income and hypertension. Among males, they found the OR to be 1.95 and
among females the OR was 1.40 compared to the poorest (61). Moreover, in this study they
suggested a trend of increased odds for hypertension among participants residing in urban area

(OR 1.70), compared to rural participants.

2.4.3.Occupation
Type of work and working conditions are important due to personal development, social
relations, financial security, and social status. Workplaces where individuals experience stress

are associated with 50% increased risk of coronary heart disease (62).

A study from India found prevalence of hypertension to be 30% among males working as
private employee had almost 30%, compared to manual labor, where the prevalence was 17%
(56). In the study, they found among females, highest prevalence of those reporting
homemakers at and the lowest prevalence was found among those doing manual labor work,
17.3% and 14.3%, respectively (56). Similar results were observed in several studies from
India, where farmers and manual laborers have a lower prevalence of hypertension compared
to those working in government/non-government jobs, or those self-employed (63, 64).

Furthermore, a study from Vietnam found an association between occupation and hypertension,

8
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where male farmers were found to have the lowest hypertensive prevalence of 13.1%, compared

to those having government jobs with a prevalence of 21.2% (20).

2.5.Relation between Socioeconomic Status and Hypertension: Overview in Nepal

2.5.1. Profile of Nepal
Nepal is a country with approximately 29 million inhabitants, and is placed in South Asia with
India and China as neighbours. Around 80% of the inhabitants in Nepal live in rural areas (65),
Nepal is considered a low income country with around 25% of the inhabitants living below the
poverty line (less than US$1.25 per day) (66). As with many other low income countries, direct
payment (also called out-of-pocket expenditure), is the major source of health funding, where
the second biggest source is the government spending, followed by donors and organizations
(67). According to the government of Nepal the nominal per capita income in 2011 was around
42000 Nepalese Rupees (US$400), whereas the richest 10% earn 40% of the total income (68).

Enrollment rate in primary school in 2011 was 78% and seondary school 28% (68). Moreover,
males have higher literacy rate than females, 72% and 45% respectively. Proportion of currently
employed (including farmers with income) has increased from 67 percent in 1995/96 to 78
percent in 2010/11 and Around two-third of female population and half of the male population

has farming as their occupation. (68)

Nepal is divided into three different belts; Northern range — the Mountains, Mid-range - the
Hills and Southern range — the Terai (flat land). Access to facilities, such as health centers and
schools, depends where people live. Around 43% of the rural population live within 30 minutes
walking distance to a health clinic or private hospital (68). Those living in hilly areas or
mountains have a lack of car roads and can walk for several hours and up to days to reach a

health clinic or other services (68).

2.5.2. Ethnicity/caste system in Nepal
Ethnicity in Nepal has been an important determinant of which socioeconomic position
individuals belong to. The caste system is divided into three main groups, where one of the
highest caste groups includes the caste Brahmin. Historically, Brahmins have been receiving
special treatment, such as tax relief and exemptions from labor work to undertake government
projects instead. Low caste groups, have experienced more difficulties in receiving higher
positions in the workplace (69). A study in Nepal has found a link between low caste ethnicity
groups including Tamangs had higher prevalence of hypertension than higher caste Brahmins

and Chhetris (70). Moreover, this study showed there low caste were heavier smokers and

9
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consumed more alcohol compared to the high caste (70). A study published in 2017 found links
between ethnic groups and the awareness of hypertension in Dulikhel, Nepal (71). The ethnic
groups that had a higher income, and a higher education were more aware of their blood

pressure (71).

2.5.3. Hypertension and its association with income, education and occupation in Nepal
Over the last decades there has been a huge increase in hypertension in Nepal (9). A study
comparing prevalence of hypertension from Bhadrabas in Kathmandu found an increase in
hypertension (defined as a blood pressure of 160/95mmHg), from 6% in the year 1980 to 18%
in the year 2006 (9). From the WHO Step Survey conducted in the year 2013, the prevalence
of hypertension was found to be almost 26% for both genders, including those on medication,
among the 4200 participants. Furthermore, approximately 88% of hypertensive individuals did
not use any anti-hypertensive medication (10). Similar results were found from a study
conducted in a semi-urban area of Nepal, where 29% of the population had hypertension (72),
and the percentage was 11.1% for people below 30 years of age (72). Approximately 70% of
the participants with hypertension were unaware of their condition, and only 18% were taking
medicine (72).

A study from the central development region in Nepal found the prevalence of hypertension to
be 22.4% (73). Moreover, they found increased odds for hypertension among literate
participants and lower odds among those who cannot not read or write (73). Furthermore,
lifestyle factors such as smoking, alcohol consumption, and sedentary lifestyle were also
strongly associated with hypertension (73). A study on cardiovascular disease from a remote
rural community in Sindhuli district of Nepal found the prevalence of hypertension to be at
12.3% (74). Moreover, those with no formal education the prevalence was 14.9%, 8.3% among
those with completed primary education, and the prevalence slightly increased to 9.1% among

those with secondary or higher education (74).

Another study from rural Nepal estimated the prevalence of hypertension among a group of
rural Nepalese women The total prevalence was found to be 3.3% of the women enrolled in the
study (38). In this study, women who were unemployed had 4.3% prevalence of hypertension
compared to those reported as employed (3.1%) (38). In this study, low SES (which was
measured as household quality, household assets and farming/food storage) was associated with
hypertension. For example, participants with low farming and food had 1.40 odds for

developing hypertension compared to the highest group in the same category (38).

10
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A cross-sectional study conducted in the Dharan municipality in Eastern Nepal in which one
thousand males aged 35 years and above were included (2004-2005), found the prevalence of
hypertension to be 22.7% (75). They found those with administrative work had double the
prevalence of hypertension compared to those doing labor work, 34.9% and 16.8% respectively
(75). Furthermore, in this study they measured SES with hypertension. They found those
considered middle SES had highest prevalence of hypertension (26.4%, compared to those with
low SES had 19.6% and high SES 18.3%) (75).

11
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3. Rationale of This Study

3.1.Rationale of the Study
This research contributes exclusive data from Kirnetar, a remote area in Nepal. The association
between Hypertension and socioeconomic factors has not yet been studied in this region, and
therefore no data is yet available. This study will help to get an understanding of the prevalence
of hypertension in a rural health setting in Nepal, and provide important insight between SES
and hypertension. By understanding the magnitude of hypertension, future interventions can be

undertaken before potential diseases occur.

3.2.0bjectives and Research Questions
3.2.1.Aim
The overall aim of this study is to assess the relationship between demographic factors, socio-
economic factors, and the prevalence of hypertension among patients visiting Kirnetar health

center located in remote area of Dolakha district in Nepal.

3.2.2.Objectives

1. To estimate the prevalence of hypertension among adult patients visiting a primary-
level health facility in rural Nepal.

2. To examine the association of hypertension with the socioeconomic factors (education,
income and occupation) among adult patients visiting a primary-level health facility in
rural Nepal.
3.2.3.Research hypothesis

We hypothesize that individuals with high SES are more likely to be hypertensive

3.2.4. Specific research hypothesis

1. We hypothesize that those who had attained high education are more likely to be
hypertensive than those who had no formal education.

2. We hypothesize that those who had high level of income are more likely to be
hypertensive than those with low income.

3. We hypothesize that those who are employed or have jobs are more likely to be
hypertensive than those unemployed.
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4. Methods

This is a hospital based, cross-sectional study to estimate the prevalence of hypertension and
socioeconomic factors among adult patients visiting a primary-level health facility in the rural
village of Kirnetar in Nepal. This study was launched in October, and ended the last week in
November 2016.

4.1.Study Region
Kirnertar in Dolakha district is in the Hill area, 100km east from Kathmandu, the capital city,
and has a population between 1000 — 2000 people. The health center is one of the 21 rural health
centers of Dhulikhel Hospital. The center was opened in 2012, delivering various primary-level
health services to rural people of this area in the Dolakha district. There is a total of 8 health
staff working at this center. Around 600-800 people are visiting the health clinic each month
and a normal health check costs an average of 200-300 Nepalese Rupees (US$ 1.90-2.90 USD).
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Figure 2.2. Study Location Map. This map shows Nepal and surrounding countries (A), with a magnification

showing the Dolakha district, and the relative location of Kirnetar (B). Figure adapted from Google Maps

4.2.Study Population and Recruitment
The total sample size comprised of 260 participants. We recruited patients who were 18 years
or older, who visited the center for clinical examination or purchasing medicine at the Kirnetar
Health Center. The data was collected from 27. October, 17 to 01.December, 17. The total days

of data collection was 26 days.
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4.3.Data Collection
The research leader and local research assistants conducted face-to-face interviews with the
eligible consenting participants in a private room at Kirnetar Health Center. All eligible
participants were given oral information about the study objectives and were enrolled after
giving informed consent. A standardized questionnaire was used to collect data on
sociodemographic characteristics, lifestyle factors, diet, and medical history. The questionnaire
was adopted from the standardized and validated Non-Communicable Disease Risk Factors:
STEPS survey Nepal 2013 (10). Clinical instruments included a blood pressure monitor (GT -
702 Fully Automatic Arm Style Digital Blood Pressure Monitor), to measure blood pressure
two times at least 15 minutes apart, before and after interview. The mean value of the first and
second measurement was used for the analysis. The total time of the interviews, including

clinical measurements varied from 15 minutes to 30 minutes.

4.3.1.Sample size calculation
Sample size was estimated using raosoft power calculaton. Out of the calculation with 5%
critical limit (95% confidence interval) the approximate sample size of the study was around
260 participants. With this sample size, the margin of error would lay around 200 (6.48%) and

300 (5.10%). (Estimated from http://www.raosoft.com/samplesize.html)

Measures

The questionnaire included information on sociodemographic characteristics such as age,
gender, marital status, ethnicity, education, income, land ownership, and occupation.
Additionally, we collected anthropometric data such as height and weight, and lifestyle factors

including alcohol intake, diet, physical activity, and smoking.

4.3.2.0utcome Variable
Research leader measured the blood pressure two times in a sitting posture over loose clothing
using the GT-702 blood pressure machine. We ensured the participants had been sitting in a
resting position for at least 15 minutes before the second measurement. Hypertension was
defined as a systolic blood pressure of 140 mmHg, or higher and/or diastolic blood pressure of
90 mmHg or higher, or under hypertensive medication within the last two weeks of the

interview

4.3.3.Socioeconomic Status

Participant’s SES was defined by the following factors:
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Income: We asked the combined income of all household members (in Nepali Rupees) in the
past year. We divided the total reported income with the number of people in the household to
estimate the household annual income per capita. We divided it further into tertiles as low

income, middle income, and high income.

Education: The participants reported both (i) years in school, and (ii) the highest level of
education completed. For our analysis, we used the level of education completed. Education
was categorized into ‘no formal schooling’ for those who has not attended school, ‘less than
high school level’ for those having at least one year of formal schooling, including those who
have started, but not completed high school and ‘completed high school and above™ for those

who have completed high school or have higher education.

Work status: The work status was categorized as farming for those doing agriculture.
Government jobs, non-government jobs, or self-employment was categorized as employed. For
those who reported that they were retired, students, unpaid, unable to work, unemployed, or

homemaker were categorized unemployed.

4.3.4. Lifestyle Factors
Tobacco intake: Information on smoking and smokeless tobacco use was collected to identify
those who were never, current, and former smokers. To identify those who were current users,
the quantity of either smoking or smokeless tobacco products used in the past 30 days was
asked. For those using tobacco products in the past, meaning before the last 30 days were asked
which age they stopped using tobacco products. Those who said they never have used tobacco
products were considered never smokers or smokeless users. For the analysis, smoking tobacco

and smokeless tobacco was categorized into tobacco intake.

Alcohol consumption: Pictorial cards showing different kinds of glasses and bowls most
commonly used in Nepal were used to help the participants recall the amount of alcohol
consumed. The amount, as identified by the respondent, was then used to calculate the number
of standard drinks of alcohol consumed (one standard drink contains 10 grams of ethanol). The
amount in milliliters, as identified by the respondent, was then used to calculate the number of
standard drinks of alcohol consumed. Low drinkers were those having less than one standard
drink per week. Moderate drinkers were identified by those having one to three drinks per week

and heavy drinkers were those having five standard drinks or more, per week.
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Physical activity: The participants were asked for how many minutes/hours a week they are
either moderately active, or heavily active trough work, travel to and from places and leisure.
The total minutes/hours of each participants were calculated. By using the Global Physical.
Activity Questionnaire, the activity level of at least 600 metabolic equivalent minutes (MET)
per week was categorized as having adequate physical activity as per the WHO

recommendations (76).

Salt intake: Salt intake: The questions regarding participants perception of their salt
consumption was asked. Questions included in the analysis were asked as “How often do you
eat processed food high in salt”, and “How much salt or salty sauce do you think you consume”

were included. For the analysis, it was categorized into little, just the right amount, or too much.

Fruit and vegetable consumption: This was measured using servings of fruits less than 2, 2-4,
or more than 4 servings of fruits and vegetables per day. The WHO recommendation is more
than 5 servings fruit/vegetable per day (77); however, almost all the participants reported eating
less than 5 servings per day, therefore we divided the consumption into smaller groups as

defined and categorized above.

4.3.5. Pre-testing questionnaire
The questionnaire was tested by the research leader, the research assistants, and a locally trained
employee from Dulihel Hospital to make sure the questions were asked in suitable way and
followed the ethical procedures. Six random patients from the main hospital in Dulikhel

approved to participante. The data and identifiers were not kept.

4.3.6. Hypertension awareness and treatment
Self reported questions were asked to identfy the participants blood pressure hitory. Questions
were asked as “Have you ever had your blood pressure measured by a doctor or other health
worker?”” and “have you ever been told by a doctor or health worker of raised blood pressure”.

Fo those who answered positive to the last questions were considered aware.

4.3.7. Anthropometric measure
Body mass index (BMI): The body mass index of the participants measured using “BOSCH
Electronic scale PPW4201” was calculated as weight in kilograms divided by height in meters
squared. The participants were then categorized as either underweight (< 18.5 kg/m?), normal
(18.5 — 24.9 kg/m?), overweight (25.0 — 25.9 kg/m?), or obese (> 30.0 kg/m?) (5).
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4.4, Statististical analysis
Normal distribution of the quantitative variables was assessed using histogram and Q-Q plots.
Descriptive statistics of sociodemographic, lifestyle, and dietary factors was summarized. The
means and standard deviations were calculated for continuous variables, while numbers and
percentages were calculated for categorical variables. To assess whether sociodemographic,
socioeconomic factors, lifestyle and dietary factors differ between normotensive and
hypertensive groups, chi-square tests was performed, and t-test was used for continuous

variables.

A multivariable logistic regression model was used to calculate odds ratio and the
corresponding 95% confidence interval to assess association between hypertension and socio-
economic factors. Three models with different sets of covariates were used. Model 1 was
unadjusted. In Model 2, sociodemographic factors (age, sex, marital status, and ethnicity) and
socioeconomic factors were adjusted. Finally, in Model 3, all variables from model 2 plus the
lifestyle factors including alcohol consumption, tobacco status, physical activity, fruit and
vegetable consumption, and salty sauce consumption were additionally adjusted. A two-tailed

p-value of less than or equal to 0.05 was statistically significant.
Statistical analysis was performed using SPSS version 24 (IBM, Ehningen, Germany).

4.5.Ethical approval
The project was approved by the Norwegian Ethical Committee and Dulikhel Hospital

Institutional Review Committee, Nepal.

Informed consent: Patients of the Kirnetar health center took part in the study voluntarily.
Research assistants explained the study’s goals, purpose, and aims, as well as how the data will
be used and kept anonymous, in the Nepalese language. We ensured both literate and illiterate
patients understood the goal of the study, and their role in the consent form before signing the
consent. For those who were illiterate we used fingerprints, along with a signature of a witness
who was either family member or one of the health staff. All participants received a copy of the

consent form.

The identifiers (name, address, and telephone number), were collected on a separate page with
a unique identification code. The data was entered with a code and only de-identified data was
taken back to Norway for analysis. The identifiers stayed in Nepal in a safe locker in Dhulikhel

hospital, where only an authorized hospital personnel have access to the files.
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5. Results

5.1.Descriptive Statistics
A total of 260 participants were recruited at the Kirnetar Health center in Dolakha district of

Nepal. All quantitative variables (except income) were normally distributed.

Table 1 presents the demographic characters, socioeconomic variables, and lifestyle
characteristics by gender. There were 51.5% males and 48.5% females in this study, with a
mean age of 43 and 48, respectively. Majority of the participants were between 18 to 49 years
old. Additionally, majority of the participants were married and belonged to the

Brahmin/Chhetri castes In comparison to female population, more males were hypertensive.

Higher proportion of males reported higher income, were highly educated, and reported
employed as work category compared to females. Moreover, farming is the most frequent
occupation among females. Furthermore, more males consume tobacco and alcoholic beverage.
Additionally more males have had their blood pressure measured, whereas slightly more

females are considered overweight or obese.

Table 1A. Distribution of Sociodemographic Characteristics of Study Participants

Male Female Total
(n=134) (n=126) (n=260)
n (%) n (%) n (%)
Hypertensive 32 (23.9) 18 (14.3) 50 (19.2)
Demographic factors
Age groups in years
18-34 34 (25.4) 43 (34.1) 77 (29.6)
35-49 44 (32.8) 44 (34.9) 88 (33.8)
50-65 23 (18.1) 32 (23.9) 55 (21.2)
66 and over 16 (12.7) 24 (17.9) 40 (15.4)
Age in years, Mean (SD) 43 (15.9) 48 (16.7) 45 (16.4)
Marital status
Unmarried 15 (11.2) 23 (18.3) 38 (14.6)
Married 119 (88.8) 103 (81.7) 222 (85.4)
Ethnicity, n (%)
Brahmin/Cethhri 92 (68.7) 81 (64.3) 173 (66.5)
Dalits 17 (12.7) 18 (14.3) 35 (13.5)
Others 25 (18.7) 27 (21.4) 52 (20)
Socioeconomic status
Education, n (%)
No formal education 36 (26.9) 77 (61.1) 113 (43.5)
Less than high school 71 (53) 35 (27.8) 106 (40.8)
High school or more 27 (20.1) 14 (11.2) 41 (15.8)

Income grade
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Low income
Middle income
High

Annual Income median (IQR)

In NPRs
In USD
Occupation

Unemployed
Employed
Farming

34 (25.4)
48 (35.8)
52 (38.8)

24500 (45500)

236 (438)

37 (29.4)
61 (45.5)
51 (38.1)

Abbreviation : IQR, Inner quartile range
Hypertension: Proportion of hypertensive among male and female with SBP from >140mmHg or/and
DBP from >90mmHg or on hypertensive medicine

For categorical variable, Pearson’s chi-square test was used

For continuous variable, t-test was performed

Table 1B. Distribution of Lifestyle Characteristics of Study Participants

Lifestyle factors
Tobacco intake
Never

Current

Former
Alcohol/weekly
Never

Low (<1glass/week)
Moderate (1-3 glass/week)
High (>3 glass/week)
Physical activity
MET total min/week
MET <600

MET >600

Dietary Factors
Fruits and vegetables
<2 servings/day

2-4 servings/day

>4 servings/day

Salt

Consumption of processed food

Little

Just the right amount
Too much

Salty sauce consumption
Little

Just the right amount

Males
n (%)

29 (21.6)
51 (38.1)

54 (40.3)

82 (61.2)
6 (4.5)
13 (9.7)

33 (24.6)

11 (8.2)
123 (91.8)

22 (16.4)
100 (74.6)
12 (9)

119 (88.8)
14 (10.4)
1(0.7)

28 (20.9)
70 (52.2)

47 (37.3)
45 (35.7)

34 (27)

13095 (30890)
126 (298)

22 (16.4)

12 (9.5)

77 (61.1)

Females
n (%)

79 (62.7)
9(7.1)
38 (30.2)

113 (89.7)
4(32)
1(0.8)
8 (6.3)

17 (11.9)
111 (88.1)

13 (10.3)
104 (82.5)
9(7.1)

96 (76.2)
26 (20.6)
4(32)

24 (19)
63 (50)
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81 (31.2)
93 (35.8)
86 (33.1)

16733 (36074)
161 (348)

59 (22.7)
74 (28.1)
128 (49.2)

Total
n (%)

108 (41.5)
60 (23.1)

92 (35.4)

195 (75)
10 (3.8)
14 (5.4)
41 (15.8)

26 (10)
234 (90)

35 (13.5)
204 (78.5)
21 (8.1)

215 (82.7)
40 (15.4)
5(1.9)

52 (20)
133 (51.2)
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Too much 36 (26.9) 39 (31) 75 (28.8)
Clinical history
Measured blood pressure

Never 21 (15.7) 25 (19.8) 46 (17.7)
Yes 113 (84.3) 101 (80.2) 214 (82.3)
Been told of raised blood

pressure

Never 86 (85.1) 77 (68.1) 163 (76.2)
Yes 15 (14.9) 36 (31.9) 51 (23.8)
Anthropometric measures

BMI

Underweight 14 (10.4) 22 (17.5) 36 (13.8)
Normal weight 89 (66.4) 71 (56.3) 160 (61.5)
Overweight 25 (18.7) 27 (21.4) 52 (20)
Obesity 6 (4.5) 6 (4.8) 12 (4,6)
BMI kg/m? , Mean (SD) 22.7 (3.7) 22.4 (4.1) 22.5(3.9)

Abbreviation : BMI, body mass index; MET, metabolic equivalent
Tobacco intake (smokeless + smoking tobacco)

For categorical variable, Pearson’s chi-square test was used

For continuous variable, t-test was performed

Table 2 presents the socio-demographic and lifestyle characteristics of the normotensive and
hypertensive participants. Among 260 participants, a total of 50 (19.2%) participants were
hypertensive. The mean age of hypertensive participants was 51 years, whereas normotensive

participants were 44 years (p 0.01).

The median annual household per capita income was higher among hypertensive compared to
normotensives. Additionally, a higher proportion of hypertensive belong to the high income
earners (p <0.05). Higher proportion of participants with higher education were also found
among the hypertensive, whereas a higher proportion of the normotensive reported no formal
schooling. Majority of hypertensive were employed whereas the major work category among
normotensive participants was farming. Moreover, about 84% of the hypertensive participants
meet the WHO recommendation (METmin/week of 600 or more) of being physical active.
Lower intake of fruits and vegetables, and higher intake of processed food were also more
common among the hypertensive compared to normotensive. Higher proportions of
hypertensive compared to normotensive are former smokers and moderate drinkers. In addition,
hypertensives were more likely to be overweight and obese than normotensive participants
(p=<0.01). Moreover, 28.6% of the hypertensive have not been told they have raised blood

pressure and was therefor unaware of their condtition.
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Table 2 Distribution of Sociodemographic Factors of Normotensive/Hypertensive

Normotensive Hypertensive P-value
n=210 n =50
n (%) n (%)
Demographics factors
Age group (in years)
18-34 67 (31.9) 10 (20) 0.05
35-49 70 (33.3) 18 (36)
50-65 45 (21.4) 10 (20)
66 and over 28 (13.3) 12 (24)
Age in years, mean (SD) 441 (16.1) 50.8 (16.7) 0.01
Gender
Male 102 (48.6) 32 (64) 0.05
Female 108 (51.4) 18 (36)
Marital status
Unmarried 31 (14.8) 7(14) 0.89
Married 179 (85.2) 43 (86)
Ethnicity, n (%)
Brahmin/Chhetris 141 (67.1) 32 (64) 0.57
Dalits 26 (12.4) 9 (18)
Others 43 (20.5) 9 (18)
Socioeconomic factors
Education, n (%)
No formal education 94 (44.8) 19 (38) 0.28
Less than high school 85 (40.5) 21 (42)
High school or more 31 (14.8) 10 (20)
Income grade
Low income 66 (31.4) 15 (30) 0.03
Middle income 78 (37.1) 15 (30)
High 66 (31.4) 20 (40)
Annual Income NPRs, median 16333 (323) 26286 (91817)
IQR
,(A(r?nu)al income USD, median 160 255 (888)
(IQR)
Occupation
Unemployed 47 (22.4) 12 (24) 0.02
Employed 52 (24.8) 21 (42)
Farming 111 (52.9) 17 (34)

Abbreviation : IQR, Inner quartile range

For categorical variable, Pearson’s chi-square test was used
For continuous variable, t-test was performed

P<0.05 is statistically significant
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Table 2b Distribution of Lifestyle Factors of Normotensive/Hypertensive

Normotensive Hypertensive P-value
n=210 n =50
n (%) n (%)
Lifestyle variables
Tobacco status
Never 88 (41.9) 20 (40) 0.72
Current 50 (23.8) 10 (20)
Former 72 (34.3) 20 (40)
Alcohol status
Never 158 (75.2) 37 (74) 0.82
Low (<1glass/week) 8 (3.8) 2 (4)
Moderate (1-3 glass/week) 10 (4.8) 4 (8)
High (>3 glass/week) 34 (16.7) 7 (14)
Physical activity
MET total min/week
MET <600 18 (8.6) 8 (16) 0.12
MET >600 192 (91.4) 42 (84)
Fruits and vegetables
<2 servings/day 27 (12.9) 8 (16) 0.45
2-4 servings/day 164 (78.1) 40 (80)
>4 servings/day 19 (9) 2(4)
Salt
Processed food consumption
Little 170 (81) 45 (90) 0.011
Just the right amount 37 (17.6) 3 (6)
too much 3(14) 2(4)
Salty sauce consumption
Too little 32 (15.2) 20 (40) <0.001
Just the right amount 110 (52.4) 23 (46)
Too much 68 (32.4) 7 (14)
Clinical history
Measured blood pressure
Never 38 (18.1) 8 (16) 0.73
Yes 172 (81.9) 42 (84)
Been told of raised blood pressure
Never 151 (87.8) 12 (28.6) <0.001
Yes 21 (12.2) 30 (71.4)
Anthropometric measures
BMI groups
Underweight 32 (15.2) 4(8) <0.001
Normal weight 138 (65.7) 22 (44)
Overweight 33 (15.7) 19 (38)
Obese 7 (3.3) 5 (10)
BMI Kg/m?, mean (SD) 21.9 (3.54) 24.9 (4.37)

Abbreviation : BMI, body mass index; MET, metabolic equivalent
Tobacco intake (smokeless + smoking tobacco)

For categorical variable, Pearson’s chi-square test was used

For continuous variable, t-test was performed

P<0.05 is statistically significant
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5.2.Multivariable regression
Table 3 describes then crude and adjusted association of socio-economic status (income,

educational attainment, and occupation) with hypertension.

In comparison with the lowest category of individual income, individuals within the highest
group were found to be positively associated with hypertension (OR model 1, 1.33, 95% ClI;
0.63-2.83); however, the association was not statistically significant. After adjustment of
education, occupatiom, age, marital status and ethnicity, the odds ratio increased slightly (OR
model 2, 1.45, 95% ClI, 0.49-3.12), but remained statistically non-significant.

Indiviuals with higher educational attainment had also higher odds of having hypertension,
compared with those with no formal education (OR model 1, 1.60, 95% CI, 0.67-3.80); After
adjustments for income, occupation, age, sex, marital status, ethnicity, tobacco intake, alcohol
consumption, diet, physical activity, and salt consumption, the OR increased (OR model 3,
3.31, 95% CI, 0.84-13.06). We observed a linear trend of increased hypertension with each
higher category of education (Pfor linear trena=0.04, after adjusting for model 2.

In comparison with unemployed individuals, those who were employed had higher odds of
being hypertensive (OR model 1, 1.58, 95% CI, and 0.70-3.56); however, the association
was not statistically significant. After further adjusting for income, education, age, sex,
marital status, ethnicity, tobacco intake, alcohol consumption, diet, physical activity and salt
consumption, the odds ratio was slightly stronger Moreover, those working as famers had
lower odds for hypertension when compared to those who are unemployed (OR model 3,
0.95, 95% ClI, 0.34 — 2.70).
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Table 3. Multivariable Logistic Regression Analysis

Income

Low income

Lower middle income
Middle income

High income

P for linear trend
Education

No formal education
Less than high school
High school or more

P for linear trend
Occupation

Unemployed
Employed

Farmers

Abbreviations: OR=0dds Ratio, CI=Confidence Interval

Model 1: Unadjusted

Model 1
OR (95% CI)

1.00 (ref)

0.85 (0.39-1.86)
1.33(0.63-2.83)
0.42

1.00 (ref)
1.22 (0.62-2.43)
1.60 (0.67-3.80)

0.29

1.00 (ref)
1.58 (0.70-3.56)
0.60 (0.27-1.35)

Model 2
OR (95% CI)

1.00 (ref)

0.94 (0.41-2.16)
1.45 (0.60-3.55)
0.42

1.00 (ref)
2.20 (0.86-5.62)
3.75 (1.02-13.75)
0.043

1.00 (ref)
2.65 (0.87-8.09)
0.95 (0.36-2.47)

Model 2: Rest of socioeconomic status + age, Sex, Marital Status and Ethnicity
Model 3: Model 2 + physical activity, tobacco intake, alcohol consumption, vegetable consumption (continuous

variable), salty-sauce consumption
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Model 3
OR (95% CI)

1.00 (ref)

0.92 (0.39-2.17)
1.24 (0.49-3.12)
0.65

1.00 (ref)
2.11 (0.78-5.68)
3.31(0.84-13.06)
0.08

1.00 (ref)
2.84 (0.87-9.32)
0.95 (0.34-2.70)
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6. Discussion
6.1.Main Findings of the Study

This thesis studied the possible association of SES with hypertension in Kirnetar region of
Nepal. The result suggested a higher prevalence of hypertension among those with higher
education, higher income and employed occupation. Despite this, we observed no clear
evidence of positive association between higher SES and hypertension among participants in
our study. Of the study participants, the total number classified as hypertensive is 19.2%, where
males were observed to have a higher rate of hypertension than females. Majority of the
hypertensive participants were employed workers compared to the normotensive participants,

where the majority were farmers.

6.2. Comparison to previous studies

6.2.1. Prevalence of hypertension
The hypertension prevalence in this study was lower than the national survey conducted in
2013, where they found prevalence of hypertension to be 26% (10); however, the lowest and
highest prevalence from other studies that we found from rural Nepal is 3.3% and 22.4%,
respectively (38, 73). This disparity in findings may be due to the difference in the study
population, whereas rural Nepal often has a lower burden of hypertension than the urban areas
(78); however, hypertension is increasing in both rural and urban areas. This is shown in meta-
analysis by Mills (2016) that found decrease in high income countries and increase in LMIC
(27). In Nepal, hypertension prevalence was found to increase three-fold between 1980 to 2006

in one specific area (9).

6.2.2. Education and hypertension
In this study, education was an important SES indicator. Reasons for this are related to all
participants in our study answered which level of education they have completed. Education is
also the SES measure that is most found in similar studies in South Asia, including Nepal, and

further linked to which type of occupation people have.

Majority other cross-sectional studies found from South Asia, find somewhat similar trend in
education level and hypertension to our study (50, 55, 63) . For example, the study by Gupta
(2010), conducted in the city Jaipur in India, found the prevalence of hypertension among the
participants with high education status was almost three times as high compared to those with
low education status (55). This might be the result of increasing educational attainment in South

Asia; however, the awareness, research, intervention, and knowledge are still in many regions
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in their infancy. This is also seen in a global scale, where high income countries experience a
decrease in hypertension prevalence due to focus and awareness of blood pressure, whereas
LMICs experience increase due to the globalization and urbanization, but lack awareness (71,
79).

Conversely to our research, other studies in Nepal have linked low education with hypertension
prevalence (38, 73-75, 78, 80, 81). These findings are interesting because they differ from other
studies in nearby countries, such as India. An example of this can be seen in a cardiovascular
risk factor study conducted in a rural town in Eastern Nepal in 2014, where an inverse
association between education and hypertension prevalence was observed (74). An explanation
for these converse findings might be related to lifestyle differences between high and low
education. For example are tobacco habits and alcohol consumption associated with low
education, which is also suggested by Chandrashekhar et al (2011) who reported an association

between low education and smoking habits (42).

6.2.3. Income and hypertension
Our present study suggests that those with the highest income tertile are more hypertensive than
low income earners. The research by Dutta (2012), which was conducted in health camps in 18
rural villages in India, shows a similar trend. This study enrolled 1186 women above 18 year
of age and found high odds for pre-hypertension among the richest participants (50). Similar
results were found in a large analysis of national survey data in India where significant odds

among the richest males and females compared to the poorest participants were found (61).

At this time, community based researches measuring income and direct association with
hypertension in Nepal has not yet been found. Income or wealth was rather measured such as
household quality, household assets, land ownership or a composition of different SES
measures. Additionally, ethnicity is another social feature linked to hypertension (38, 69). The
study by Dhungana et. al., (2014), conducted in a rural area in Nepal, found that those belonging
to the high caste Brahmin/Chhetri had higher prevalence of hypertension (74). This is
interesting since the study of CVVD awareness found the Brahmin/Chhetri caste seem to have

lower awareness than other ethnicities (71).
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6.2.4. Occupation and hypertension
Occupation and hypertension prevalence seem to show similar trends in LMICs, and this is no
different in Nepal. As mentioned above, a larger proportion among the hypertensive group are
employed (which include government jobs, non-government jobs and self-employed), whereas
for those who are normotensive, the majority are farmers. Similar findings are found in
Vietnam, where the prevalence of hypertension is related to the type of occupation (20) . This
cross sectional study was also conducted in a rural setting in a low income country, where it
was found that 13.1% of farmers had hypertension, whereas those employed by the government
had a hypertension prevalence of 21.2% (20). Furthermore, a study conducted in a suburban
area in Nepal (2016) showed a similar trend, where those doing agriculture as their main form
of income had 17.9% prevalence of hypertension as opposed to those working as business
employees, where the prevalence was 23.5% (39). Another study from a remote community in
Nepal claimed that the participants who had agriculture as their occupation, had a lower
prevalence of hypertension compared to those doing administrative work; however,
contradictory to other findings, the participants who were working as professionals were the

ones with lowest hypertension prevalence.

These trends between occupation and hypertension can be explained by the fact that larger
lifestyle differences may be created between the ones who live off their own land (often in
villages in the mountains), who grow their own food, and therefore live healthier lifestyle.
Additionally, it is a lot more likely that the air is a lot fresher in hill and mountain villages
compared to flat land where cars and industries are placed. Most paid jobs, are placed on flat
land near the towns and cities, which might contribute to an increased access to processed food,
sedentary lifestyle, and therefore hypertension prevalence. In the area the data collection for
this thesis, it is most likely those working as “employed”, were placed in the flat lands, whereas
farming was common in hill villages. This might create larger lifestyle differences between the

different occupations.
6.3. Strengths and Limitations of This Study

This is the first study to estimate the prevalence of hypertension and its association with SES
(income, education, occupation) in Kirnetar, Nepal. Secondly, we had high response rate from
all participants on question based on their socio-demographic and lifestyle characteristics.

Thirdly, we had extensive information on wide range of covariates as potential confounders in
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our study. Lastly, we used structured and validated questionnaire to assess information on

demographic, lifestyle and diet from our study participants.

Our study is not without limitations. First, the study had a relatively small sample size, and this
might lead to imprecise estimates, and wide confidence intervals. Because the individuals
recruited were mostly patients who were visiting health clinic, the sample may not represent
the entire population living in that rural area of Nepal. Some of these participants might have
sought clinical attention to receive hypertensive medication, or for hypertension control, both
of which can result in a higher observation of hypertension compared to the general population.

The data from this study is also highly dependent on the participant’s answers. Memory,
truthfulness, and their own perception of their level of undertaking in certain questions (e.g.,
income,salt usage on food, diet, minutes/hours of physical activity), can cause large errors in
the results, reducing their accuracy. Getting information on alcohol consumption is one such
challenge in this community, as many people might find it difficul to talk about their
consumption, and therefore a lower frequency of drinks may be reported.

Although, we additionally collected ethnicity as a proxy for determining their SES, majority of
the participants belonged to the high caste Brahmin/Chhetri caste, therefore not providing a
large enough distribution of ethnicity to use as an adequate determination of SES. Further

determinants of SES could have been used to get a more accurate measure of participants SES.

The nature of a cross-sectional study has its limitations on causal inference between categories
income and occupation and prevalence of hypertension, further cohort studies with follow-up
data are necessary to strengthen the evidence. For example, indiviuals might be hypertensive

before they were employed or started earning high wages. We are not sure which came first.

6.1.Conclusion
This cross-sectional study has provided insight on SES and hypertension among patients
visiting Kirnetar health center in rural Nepal. We observed no clear evidence of a positive
association between SES and hypertension; however, future studies are required in order to
reproduce our findings with a larger sample. Nevertheless, this study has provided results that
may be used for cost-effective interventions, such as raising awareness and implement blood
pressure control of all patients visiting the health clinic. This is cost-effective and can detect
potential hypertension conditions. By detecting hypertension, more people will be able to
undergo lifestyle changes or use medicines to decrease blood pressure before potential

diseases occur, such as hearth diseases and stroke.
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Appendixes

Appendix 1 Consent form
REQUEST FOR PARTICIPATION IN A RESEARCH PROJECT

Please read this form carefully. This is a request for you to participate in a research study
that intends to measure the extent of high blood pressure (hypertension) and its association
with socio-economic factors, such as education, occupation and income, of the adult
population in your district.

You have the right to take your time in making decisions about participating in this research.
If you have any questions about the research or any portion of this form, please ask. If you
decide to participate in this research, you will be asked to sign this form. A copy of the signed
form will be provided to you for your records.

Background and purpose

Hypertension increases the risk for heart disease, stroke, renal failure and mortality. Certain
sections of the society such as elderly and older individuals, obese and poor people might be
at a higher risk. Blood pressure is not routinely assessed or reported in rural health facilities
in Nepal. Little is known about the relation between hypertension and its association with
socio-economic factors such as education, occupation and income in these areas. To study
how we can prevent high blood pressure in rural communities it is important to document this
relation.

In rural areas of Nepal, to our knowledge, no studies have been conducted to give a realistic
insight of the burden of hypertension and diseases associated with it. Furthermore, in rural
settings of other low-income countries majority of people with hypertension are not aware of
their future risk of developing diseases, such as heart diseases, diabetes etc. Therefore, to raise
awareness and develop interventions to prevent future risk of diseases associated with high
blood pressure it is important to assess the prevalence and socio-economic factors associated
with it, mainly education, occupation, and income.

Aim
1. To estimate the prevalence of hypertension among adult patients visiting a primary level
health facility in Nepal.

2. To examine the association of the hypertension with social and economic characteristics
among adult patients visiting a primary level health facility.

What does participation in the study entail for you?

The study population will consists of adults (18 years or older) who come to the Kirnetar
Health Center in Dolakha district from Sahare, Phulasi, Gelu, Farpu, Betali, Chyama, Melung
and Dandakharka. We will ask you questions about your age, gender, ethnicity, smoking
status, occupation, alcohol consumption, physical activity and diet. Thereafter, we will
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measure your blood pressure (using a digital blood pressure monitor), height and weight. The
interview and measurement will last 45 minutes at most.

Potential advantages and disadvantages
Advantages

The present research will help us to better understand the extension of high blood pressure
among the adult population in the rural area of the Dholakhal district in Nepal. It will also
increase our knowledge about the relation between high blood pressure and socio-economic
factors, such as education, income and occupation, in rural areas. In the future, this might help
us in designing interventions and awareness programs, which eventually might reduce the
burden of high blood pressure and diseases associated with it.

Disadvantages

You might feel uncomfortable answering some of the questions in the questionnaire. If so,
please feel free not to respond those questions.

What will happen to the samples and the information about you?

The data registered about you will only be used for the research purpose described above. All
the data will be processed without name. A code number (ID number) will be generated and
linked to your questionnaire with respective answers. The data that will be collected about
you will be transferred to Norway for analysis. The data that is transferred to Norway will be
de-identified and transferred back to Nepal when the analysis has been concluded. We will
not reveal your name or any other information that will identify you in future publications or
any presentations. Only authorized project personnel will have access to this data. For audit
purpose, the project data will be stored for five years after completion of the project.

Privacy
De-identification the data

We will collect the identifiers in separate page (name, address, telephone number) with a
code. We will use the codes in the data collection form. The identifiers page will be kept in a
safe locker. All the data will be entered with a code. The de-identified data will be taken to
Norway for data-analysis, while the identifiers will be kept in a safe locker at Dhulikhel
hospital and only a project manager will have access to these files.

Right to access and right to delete your data and samples

If you agree to participate in the study, you are entitled to have access to the information that
is registered about you. You are further permitted to correct any mistakes in the information
we have registered. If you wish to withdraw consent to participate at any point of time, you
are allowed to claim that the information collected about you must be deleted unless the data
have already been incorporated in the analyses or used in scientific publications. As
mentioned above, your answers will not be linked to your name and your personal data will be
held anonymous by using identification number and the data will only be used by the
researchers for the master thesis as well as co-researchers Archana Shrestha and Biraj
Karmacharya.

Voluntary participation
Participation in this study is voluntary. You are free to withdraw your consent to participate at
any time without stating any reason. The data that has been collected about you will then be
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deleted, except if it has already been included in analysis. If you wish to withdraw from the
study it would not have any consequences on your further treatment. If you wish to participate,
please sign the declaration of consent on the final page, using your signature or alternatively
your thumb impression. In the future, if you wish to withdraw your consent or have questions
concerning the study, you may contact:

Name of Research assistant and contact address
(Yet to be filled).

Criteria for participation
Inclusion

You must be above 18 years

Exclusion:

If you are pregnant

Consent for participation in the study

I am willing to participate in the study.

(Signed by the project participant using signature or thumb impression/date)

Witness signature when the participant signs using his/her thumb impression

(Signed witness x 2 / date)

I confirm that | have given information about the study.

(Signed, role in the study/ date)
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Appendix 2 Front page questionnaire

Questionnaire -
Relation Between Socio Economic status with Obesity and Hypertension in rural Nepal
General information: This questionnaire is validated as per WHO STEPS survey. This questionnaire was also used
for STEPS survey in Nepal in 2013: Risk factors for non-communicable diseases.

Page 1 (Identifiers)
(This will be a separate page than the questionnaire

dqUEH! A & Bl 2

What is your name:

AT & 8. a9, G|
CF o

What is your address: VDC Ward no Tole

a'q'fg'ﬁphone numbera'7 a ?

What is your phone number :
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Appendix 3 Questionnaire
From Non-Communicable disease factors:

STEPS Survey Nepal 2013

Demographic Information:

Questions Response Code
fory (e aeg): L Male___ AL
Sex (Record Male / Female as observed) 0.Female_____
Village name A2
durged! o fifd & @ e T A3
. P
What is your date of birth? Don’t know 99 99 9999
qUIEH! I Hfd WAl2 A4
How old are you? Years
( ) w Tlﬁ o7 Years e
In total, how many years have you spent at school and in full- time study
(excluding pre-school)?
Until +2: 12; Bachelors: 15; Masters: 17
Above masters: 17; If illiterate or never been to school: 0
C o H
aary dIdd™ Ugd HETH & 2 0. No formal sghoolmg_ Ab
hat is the highest level of education you have completed? 1. Less than primary school
What is g y p ! 2. Primary school completed
3. Secondary school completed
4. High school completed
5. College/University completed
6. Post graduate degree
Refused 9
W aa-r%a; RITF @ » 0 Never married A7
. . . 1C tl ied
What is your marital status? 2 S:g;?'gte)é marme
3 Divorced
4 Widowed
5 Cohabitating
Refused 9
FeT 22 Hfe1 A1 qUTSeh! J8T U1 & Rz 1 Non-governmen; mployes. "
Which of the following best describes your main work status over the past 12 2. Self-employed
months? 3. Non-paid
4. Student
5. Homemaker
6. Retired
7. Unemployed (able to work)
8. Unemployed (unable to work)
9. Farming
Refused 99
a‘q’lé W \_)ﬂﬁtﬂ- qﬁ @9 0 Brahman/Chhetri A9
. . L . 1T /Rai/Limb
What is your [insert relevant ethnic group / racial group / cultural subgroup / 2. I\?:;:rg arkimbu
others] background? 3. Dalits
4. Madhesi/Terai
Other (Specify)
Refused 9
[d] Y o
JUTZ! URARHAT Uy THd TR B ST 18782 i Alla
How many people including yourself, live in your household ? Less than 18 years ____ A10b
18 years or older
c [N Y
fOTTde! L TUB!I HHTS XX, AURD| TP TS T Hid er el Alla
\_y|'|=(-[ £ m ? or, Per month Allb
From the last year, can you tell me what the average earnings of the household or, Per year
have been? Refused 99 Allc
(RECORD ONLY ONE, NOT ALL 3)
USR] ST A B b w512 1Yes AL2
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Do you own land? 0. No IF NO, GO TO B1
dqUR®] Wil fpHFIaIe YS! Issicl auD! bid Afg @H AL3
Months
H ?
How many months is it enough for you for using your own land ownership, to
feed yourself and your family?
Tobacco: &IE Hc qlé E”g W m %1% q%[ W @@ % | (Now I am going to ask you some questions about tobacco
use
Questions: Smoking tobacco Response Code
& JURS YHUM g ? OR; TR, [t RATR, gaat 2 B1
Do you currently smoke any tobacco products, suchas cigarettes, cigars, pipes, bidis, é \l(\les— IF NO GO TO B6
hukahs or tamakhus? (USE SHOWCARD) No_______
% qus sfed YU foAg T &9 ° B2
- 1Yes
Do you currently smoke tobacco products daily? 0 No
dURE  YHUH TH GO &1 Bid aud! gigdl o Agelyears) B3
i ing? SO —
How old were you when you first started smoking? Refused 99
o -
AT BWITHT i el W] §78°? Daily Weekly B4
On average, how many of the following products do you smoke
each day/week? 0. Eﬂ C (Manufactured cigarettes)
1. ﬁ?:of (Hand-rolled cigarettes)
(USE SHOWCARD) 2. Pipes full of tobacco
3. Cigars, cheroots,
4. Other
(please specify):
g1 2R AfGATHT qURd Piecd YU SIe TR T WUl fagr? | Ly _COTOBS B
During the past 12 months, have you tried to stop smoking? o
& (“IQIé CURE] qaur- TIT:I §|ﬁ2:||'> B6
In the past, did you ever smoke any tobacco products? lYes
(USE SHOWCARD) 0. No IFNO GO TO B9
& quis fovTamT yuue famg T g e LYes B7
. . 0. No
In the past, did you ever smoke daily?
qUTs YU BIgal Bid qud! gIgAl? Years B8
When you stopped smoking, how old were you? (only ask if partcipant only smoked in
the past)
Questions: Smokeless tobacco Response Code
& TS W, Foll, Sfal U & 792 B
: 1.Yes
Do you currently use any smoke- less tobacco products such as [snuff , chewing 0N IF NO GO TO B12
tobacco, nasal snuff , khaini, surti , gutka]? (USE SHOWCARD) NO____
& qUTRe W, Jell, STet ue T 5757 B10
m 1.Yes
Do you currently use smokeless tobacco products daily? O0.No___
A HigATH Uy Pid fad i 9 a1 ol a1 91a) U @rg Daily  weekly
§ ?
On average, how many times a day/week do you use .... 0. Snuff, by mouth Billa
(IF LESS THAN DAILY, RECORD WEEKLY) (RECORD FOR EACH TYPE, 1. Snuff, by nose B11b
USE SHOWCARD) Don'’t know 7777 2 ﬁ?‘ﬁ (Chewing tobacco)
3.Chewing tobacco Bllc
B1ld
4. Betel ST U
5. Other (please specify): Bille
B11f
GO TOB14
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& qUIs farraHr AR, o, Siet U @rg, gl e B12
In the past, did you ever use smoke- less tobacco products such as snuff , chewing B
tobacco, nasal snuff , khaini, sur, gutka ? 0.No_____IFNOGOTOBI14
B13
& qus fSTaET W=, goil, Sfal UM fag |rg giRee e
In the past, did you ever use smoke- less tobacco products such as snuff , chewing 0' No
tobacco, nasal snuff , khaini, sur, gutka daily? e
R 1 Number of days o
WIIHUD! B? B YA, THITH! Bid G 8-t AP IR RIC T
‘J-l'Cﬁ 2 Don’t know 99
During the past 7 days, on how many days did someone in your home smoke when
you were present?
{7 U THRITHT TR FMieR R - -G DIGMT B qUISH! B15
AT TR TR TIHTS! B? Number of days
B Y, BHITD! B e T AT TR RIT T WAl 2 ,
During the past 7 days, on how many days did someone smoke in closed areas in Don’t know 99
your workplace (in the building, in a work area or a specicfic office) when you were
present?
Alcohol drinking: 3{d H améalé SIS ﬁmaﬁ%qmﬂﬁf?@ |
Now | will ask you some questions about alcohol drinking
Questions Response Code
[aN oSN Y g
& qUIRA Diged IR W HTH! T 2 O, a4, Sie 3ff L Ves C1
I3 TSI B ? (AR Biel ( 0. No IF NO GO TO D1
Have you ever consumed any alcohol such as beer, wine, spirits, fermented cider or
[Jaad, raksi, tungba?] (USE SHOWCARD)
Cc2
& duRd, fade! R AfeaH feavRi @ Wil & 2 fowR, | L Yes
) E& ﬂ{é’ 0 0. No IFNO GO TO D1
Have you consumed any alcohol within the past 12 months?
During the past 12 months, how frequently have to you had (SHOW PICTURE) C3
gt 99 4T Beer faw! @ wAn Days per year___ C3a
How often do you drink beer? Days per month__
Days per week
Qs i sfa st @ 575 2 ol
On the days you drink, how much do you drink?
gt 99 4T Jaad et @G w14 Days per year ___ C3b
How often do you drink jaad? Days per month_
Days per week
! femr Ffd Jdt T 5§70 2 ol
On the days you drink, how much do you drink?
gt 94 i3 wine ®id®t @ WAk Days per year C3c
How often do you drink wine? Days per month__
WP R B ot @ 570 2 Days perweek
On the days you drink, how much do you drink? ml
a1 94 i Nigar Sfaet @Tg wEr Days per year cad
How often do you drink nigaar? g:y: pg; vmvgglih_
el st @ s 2 ye peree—
On the days you drink, how much do you drink? ml
gt g9 fUF Rakshi, Sealpack @it WY HT? Days per year __ C3e
How often do you drink rakshi, rum, vodka, scotch? Days per month__
R ol TREH T 2 Days perweek
On the days you drink, how much do you drink? ml
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gt 99 {43 Tongba Sfde! @ WA Days per year __ caf

How often do you drink rakshi, rum, vodka, scotch? Days per month__
Days per week

WS e fd ST TH TS 2 mi

On the days you drink, how much do you drink?

ot 9 fIE Apple cider ®fdae! @ WAl Days per year C3g

How often do you drink rakshi, rum, vodka, scotch? Days per month__
Days per week

WS e fd TN TH TS 2 ml

On the days you drink, how much do you drink?

frma 30 o R IR ¥ vun § ¢ R, 184, e c4

31f g e " No

Have you consumed any alcohol within the past 30 days?

gfe o HA, 30 a9 i =< ue adiwn c5
Beer &fd LEI | WY 2 Beer ml
Jaad fd W M4l 2 Jad i
. Wine ml
Wine ®fd L 15| Yl 2 Nigaar i
Nigaar @fd QT Ml 2 Raksi/Seal pack___ ml

Raksi / Seal pack  @fd @I {4l ?
IF yes, During the past 30 days, when you drank alcohol, on average how much of
following alcoholic drink did you have during one drinking occasion ?

Diet: Fruit and vegetables

Questions Response Code
Fruit:
o o [o] Dl
Qo cl HIHI gdlHI, onld ﬁ:f ol dUlg el Tl W] §97?
In a typical week, on how many days do you eat fruit? Numbe[ ofdays
(LOOK AT SHOWCARD) 99 Don’t know
WU AT Bid e Sdl hapd Tl §7 2 D2
How many servings of fruit do you eat on one of those days? Numbe[ perday
(LOOK AT SHOWCARD) 99 Don’t know
Vegetables:
T3CT AT G, Hidt fe el qUls RPN W §787? (311, b3
Number of days
aldd I“ﬁ I II P 1) 99 Don’t know
In a typical week, on how many days do you eat vegetables?
(LOOK AT SHOWCARD)
WIUH! &1, Hid Uch RBRI W 5 ? D4
Number per day

(Hint: q%ﬁg‘i?ﬁqu wwmmwm> 99 Don’t know

How many servings of vegetables do you eat on one of those days?

(LOOK AT SHOWCARD)
Dietary S
alt (F T qUTSATS T TR U3 5% TIeg ©
Question ;-Now | will ask you questions about dietary salt Response Code
Gl H<l 3f1 EIIGRIERE i A YUY §<5? (Probe how often) 0. ’\|‘3Ver_(0°/0)0 E1
How often do you add salt or a salty sauce such as soya sauce to your food right before ; garely_—(zs g’g/
you eat it or as you are eating it? 5 O‘;t”;ﬁ“mesm§5 0)

4. Always (100%0)

(SELECT ONLY ONE) (USE SHOWCARD
Don’t know 9

[N =
dylgp| YRH[ dIHl Yplsal, RBRIMT 7 BTcd? (Probe how often) 0. Never_(o%)o E2
How often is salt, salty seasoning or a salty sauce added in cooking or preparing foods 1.Rarely (25 A’g
in your household? 2. Sometimes (50%)
3. Often (75%)

4. Always (100%)
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Don’t know 9
TUTS packet I VPRI 8% S DI AIFA3, AR, GIAHIC, T 0. Far oo litle (Zgj/? E3
. Too little )
&l 1 E 0 ? 2. Just the right amount (50%)
How often do you eat processed food high in salt? By processed food high in salt, | mean foods 3. Too much (75%)
that have been altered from their natural state, such as packaged salty snacks, canned salty food 4. Far too much— (100%)
including pickles and preserves, salty food prepared at a fast food restaurant, cheese, bacon and ' —
processed meat [add country specific examples]. [INSERT EXAMPLES] (USE SHOWCARD)
Don’t know 9
Y=al E@f) 0. Far too little (0%) E4
! ; ' 1. Too little (25%)
How much salt or salty sauce do you think you consume? -
wmd y sau you fhinkyou ! 2. Just the right amount (50%)
3. Too much (75%)
4. Far too much (100%)
Don’t know 9
Physical activity:
3 A AUTLATs IR rarpad aR Ay |
Now | will ask you about your physical activity.
Questions | Response | Code
Work activity
[of
quTS & B T 5757  ves F1
Y Y N (N .
qUIST W YT Hh! YgH R T Hfe IRNG IRIA T | 5 ne IF NO GO TO F4
= N
BT %o T a1 Fal THUSD? SRd: HR THH died, T, TR T8
31T |
Does your work involve vigorous-intensity activity that causes large increases in
breathing or heart rate like [carrying or lifting heavy loads, digging or construction
work] for at least 10 minutes continuously? (LOOK AT SHOWCARD)
gfe US Y-, TP UM Did (& Sifd Tl B TRIRD F2
Number of days
R g 2
In a typical week, on how many days do you do vigorous- intensity activities as part of
your work? (LOOK AT SHOWCARD)
i U'F\’%IT{ Hours : F3
IaE”B iE 9? Minutes:
How much time do you spend doing vigorous-intensity activities at work on a typical
day? (CHOOSE HOURS OR MINUTES)
& qUTRA YR AT Jei! YSdH- d¢- ATH URYHAB] B TIAR L Ves F4
g0 fiHe TH{US? S foh gt Wt Sie 1S 1S feA 0. No IF NO GO TO F7
Does your work involve moderate-intensity actvity that causes small increases in
breathing or heart rate. [brisk walking, carrying light loads, manual washing clothes,
mopping of floor, gardening at home] for at least 10 minutes continuously?
(USE SHOWCARD)
tﬁ&f lﬁ’ P g ; uREH Number of days "
?
In a typical week, on how many days do you do moderate-intensity activities as part
of your work?
T fTH1 qUE SHid THY T T URH T BTH TR Hours _ F6
[% 5 :
How much time do you spend doing moderate- intensity activities at work on a typical
day? (CHOOSE HOURS OR MINUTES)
Travel to and from places:
Explination: For example to work, for shopping, to market, to place of worship.
F qUEA HTId-AGd T+ e 37al Gehd adR Qo e a1 | - Yes =
} 0. No IFNO,GOTO
Do you walk or use a bicycle pedal cycle for at least 10 minutes con nuously to get to
and from places?
F8

gfe T §© H4, Uh WMl dUTs did 1o TR BT Qo
e Ugd 91 Used I9aTR_ I6 T 676 ?

Number of days
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In a typical week, on how many days do you walk or bicycle for at least 10 minutes con
nuously to get to and from places?

TS o101 quIsd i JHY fEex SrudT AedhadT IH1 TR f9ars]

- Hours: F9
How much time do you spend walking or bicycling for travel on a typical day? Minutes:
Recreational activity:
Explanation: Sport, fitness and recreational activites(leisrue) like cycling, swimming, volleyvall, badminton, yoga.
3 $Tﬁ§ ? 1. Yes 0
- .
JUTES T TUT Yeb! USH &R dG- WaPpa, S, aul 0 No IF NO GO TO
TARGSH®T HH 20 e a1 93l THUe? Sd: Fead, ISl F13
BIECNERIRERIE
Do you do any vigorous-intensity sports, fitness or recreational (leisure) activities that
cause large increases in breathing or heart rate like [running or football] for at least 10
minutes continuously? (USE SHOWCARD)
C oS o\ N o
gie T &8 Y4, TP W duTsd Hid (G- ofid Il Bio- F11
~ ) 5 3 c Number of days
Qllé”?$ tlﬁ%l'q ﬂla YD, HIHIYT HARSTh] hTH TT{g<5?
In a typical week, on how many days do you do vigorous- intensity sports, fitness or
recreational (leisure) activities?
[GlnN [N o R
T AT quRd Pid T Hid- ARG TRYH TR fdd13] Hours: F12
? Minutes
How much time do you spend doing vigorous-intensity sports, fitness or recreational activities on
a typical day? (CHOOSE HOURS OR MINUTES)
Y Y Y
& dUTs IR A Hh! YgHh da gedhl Wadpa, S, adl  ves F13
HAIRSeBT ebTH TR BT 30 e g 2 SRd: T ST | g o IF NO GO TO G1
I d a3, Hierad, badminton, Tiat ¥ed, A18 fRgA, TR,
31 |
Do you do any moderate-intensity sports, fitness or recreational (leisure) activities that cause a
small increase in breathing or heart rate such as brisk walking, [cycling, swimming, volleyball] for
at least 10 minutes continuously?
(LOOK AT SHOWCARD)
Tli g lﬁ' hid uR Number of days i
N D .
qCHh! YSH Se- Wada, ST qUT FARSH®! BT g7
In a typical week, on how many days do you do moderate- intensity sports, fitness or recreational
(leisure) activities?
J i\ N o~ N
UH fGAAT duRd R AT Jh! Ugdh 96 did IHd Wada, ours e
N\ o N
IYTH TRR [ddI3] §57? Minutes:
How much time do you spend doing moderate-intensity sports, fitness or recreational (leisure)
activities on a typical day? (CHOOSE HOURS OR MINUTES)
History of: Diabetes and hypertension
Questions Response Code
Diabetes:
3§ T AU aTs YR INT (AYHE, Diabetes) T UY §% WIeg |
Now | will ask you questions about diabetes
& qURR I Pigd I I (AYHE) S & o1 I AR 7d o LYes Gl
| ) %:f 0. No IFNOGO TO
RIS HTH! B2 G5
Have you ever had your blood glucose measured by a doctor or other health worker?
IF NEEDED, EXPLAIN DIABETES Refused 9
USRS Higed WA HHA 1IN ([@YHT) T HR Tl Lyes G2
S ) 0. No IFNO GO TO
SHIRCARREI s
Have you ever been told by a doctor or other health worker that you have raised blood
glucose or diabetes? Refused 9
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) g3 g O AT AT (AYHE) B SANfY W HUH! B2 L ves G3
In the past two weeks, have you taken any drugs (medication) for diabetes prescribed by a -No
doctor or other health worker?
I g3 T U A1 T (@YHT) B s o] HTDHT T22 L ves G4
Are you currently taking insulin for diabetes prescribed by a doctor or other health -No
worker?
Hypertension
3fF H JURATs IR TR TN T NG § |
Now I will ask you questions about Hypertension
a-qr-s‘am 3mwmﬂw ) 1. Yes G5
H o 0. No IF NO, END
ave you ever had your blood pressure measured by a doctor or other health worker?
dUIsdTs Hieed WY HHIA W Fed! (high blood pressure) § Lve oo |
Hﬁ? Q-Iﬁﬁ ﬁl’gﬁ? Have you been told by a doctor or other health worker that you ' '
have raised blood pressure?
i Tl 4, o a1 YRR e ob! BT TSI R HGIFTHT HAh! Bl 2 1 Yes o7
Have you been told the last 12 months? 0. No
g fol 4, Joreet SRR IeraH S aid Hiel &7 (1)-\N(eS_IFNO END .
Have you ever used blood pressure medication? NO____ '
) g3 BT I URR & SN W] HUd! &2 e %

During the past two weeks, have you been treated for raised blood pressure with drugs
(medication) prescribed by a doctor or other health worker?

TS &1 TEHTRIT &1 AT S-ISTE | 3d g Ald a1 313 YS! Al g% qusdh! 3418, i,

UIR, HER X fgU e |

Thank you for your participation. Now our friends from Norway will measure your height, weight and blood pressure.
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Measurments Response
Interviewer 1D
Device ID for blood pressure Model: GT-702
Cuff size used Small

Medium

Large
Readingl

Systolic ( mmHg)

Diastolic (mmHg)

Reading? Systolic (mmHg)____

Diastolic (mmHg)

Device IDs for height and weight

Height

Weight
Height

In centimeters (cm)
Weight

In kilograms (kg)

References:
STEPS Survey Nepal 2013. Non Communicable Diseases Risk Factors. Located at:
http://www.searo.who.int/nepal/mediacentre/non_communicable diseases risk factors steps survey nepal 2013..

pdf
WHO STEPS Instrument. Located at: http://www.who.int/chp/steps/instrument/STEPS_Instrument_V3.1.pdf?ua=1
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Appendix 4 Show cards
From Non-Communicable disease factors:
STEPS Survey Nepal 2013

Tobacco Products:

Cigerrates Hookah

Bidi Betel leaf

Chewing

Cigar
g tobacco

Snuff
available
in wet
and dry
form

Pipe
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Alcohol vessel:

Varieties of Glasses Used in Alcohol Consumption

274wl "’U\nl

21 liiml

150 il

120 ml
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Diet:

JACK FRUIT BANANA

MANGO

- 3

GRAPES

PEACH

STRAWBERRIES WATERMELON PINEAPPLE LYCHEES

POMELO PLUM

Serving size: One standard serving = 80 grams
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Typical Physical Activities:

Vigorous activities Moderate activities

Ploughin Housework
ﬁegld = and domestic
chores
Carrying
heavy Kitchen Work
load
Digging
ditch Gardening
Weaving
Cycle
rickshaw
driving
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