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Abstract

This community based cross-sectional descriptive study aimed to evaluate the knowledge,
attitude and practices concerning hypertension and dietary habits among individuals using
anti-hypertensive medication in Dharan Sub-Metropolitan, City. 4 out of 20 wards were
selected by using simple random sampling technique. The study included 141 clinically
diagnosed hypertensive patients aged 20-80 years, who had been on anti-hypertensive
medication for over 6 months. Data was collected using anthropometric measurements and
a semi-structured questionnaire. Chi square tests, Fisher’s exact test and Pearson’s

correlation tests were used to assess the association between the variables.

The study revealed that 78.7%, 93.6% and 22.0% of the patient had a good knowledge,
attitude and practice score respectively. A majority 68.8% had family history of
hypertension and 67.4% of them had hypertension for over 2 years. About 95.7% of the
respondent knew that regular medication is important to prevent high blood pressure and
93.6% understood that regular exercise contributes to a healthy life. The medication
adherence score was found to be 86.5%. However, 17.0% never performed any sorts of
exercise. 85.8% and 56.7% of the respondents never smoke and consumed alcoholic
beverages. 50.3% reported the presence of one or more co-morbidity of which diabetes
mellitus 30.5% was found to be the most comorbid condition. Despite of having good
knowledge and attitude of participant towards healthy lifestyle habits, the practice

regarding lifestyle modification among hypertensive patients is low.
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Part1

Introduction

1.1 General introduction

Hypertension is a medical condition characterized by chronically elevated blood pressure,
where the force of blood against artery walls is consistently too high. This can ultimately
result in health complications, notably heart disease. Medically, it's defined as a sustained
systolic blood pressure of 140 mmHg or greater, or a diastolic blood pressure of 90 mmHg
or greater (Benjamin ef al., 2017). High blood pressure, or hypertension is a widespread
chronic illness affecting a significant portion of adults globally. As a major public health
concern, it elevates arterial blood pressure and significantly increases the risk of serious

health problems like strokes, heart attacks, vascular diseases and kidney failure (Ngwogu

etal.,2021).

The prevalence of hypertension has been increasing in low and middle-income (LMICs)
countries gradually. According to World Health Organization (WHO), the prevalence of
hypertension among adults was higher in LMICs than in high-income countries (HICs)
respectively 31.5% (1.04 billion) and 28.5% (349 million) people (Mills et al., 2020).
Although 25% of Nepalese adults have hypertension, a significant gap exists in diagnosis
and management. Less than a third (28%) are aware of their condition, only 11% of those
diagnosed are treated and successful blood pressure control is seen in just 4% (Dhimal et

al., 2020).

A comprehensive strategy encompassing consistent medication use, regular blood
pressure monitoring by the individual and healthy lifestyle changes is crucial for managing
hypertension and lowering the risk of heart-related complications (Carey et al., 2021).
Self-care for optimal health includes: medication adherence, a low-salt, low-fat diet, no
smoking, limited alcohol, stress and weight management, regular exercise, blood pressure

monitoring and routine medical checkups (Aung et al., 2012).

Research analyzing knowledge, attitude and practice (KAP) seeks to understand not
only general health behaviors but also the personal understanding each individual

possesses about a disease. These individual perspectives often contain misconceptions and



a lack of understanding can create a significant barrier to behavior modification
(Ralapanawa et al., 2020a). These factors are often the source of misconception. The
barrier to change may be lack of knowledge (Ralapanawa et al., 2020b). While the study
appears simple, the results have a large community impact. Because disease prevention is
difficult with insufficient knowledge, it is extremely important to measure the level of

public knowledge about hypertension (Erkoc ef al., 2012; Olaoluwa and Amosu, 2021).

Recent review provided evidence of a huge gap in the cascade of hypertension care in
Nepal (Dhungana et al., 2022). The study done in the community setting of Nepal reported
that 37.5% (Bhattarai et al., 2021) of hypertensive patients had a high level of adherence
whereas in a hospital setting, only 23.9% (Khadka et al., 2021) of hypertensive patients
had a high level of adherence. The recent meta-analysis of Nepal reported that half of the
hypertensive population of Nepal is non-adherent to their anti-hypertensive medications,
posing a higher risk of cardiovascular events (Pokharel ef al., 2023). Therefore, it is crucial
to identify the factors associated with adherence to antihypertensive medication to improve

the control of blood pressure among patients with hypertension in Nepal (Pokharel et al.,

2023).

Several studies have reported the presence of co-morbidity, alcohol consumption, self-
purchasing of medications (Asgedom et al., 2018; Pokharel et al., 2023), forgetfulness
(Khadka et al., 2021; Pokharel et al., 2023) unavailability of hypertensive medicines at the
nearest health facilities (Shrestha ef al., 2018), large number of medications prescribed,
irregular follow-up (Bhandari ef al., 2015; Roka and Ghimire, 2020) were all linked to
non-adherence to antihypertensive medication and all identified factors were modifiable.
The Seventh Report of the Joint National Committee (JNC 7) emphasized that for
hypertension management to succeed, patients must not only understand their condition but
also actively engage in a lifestyle that supports their health (Mitwalli ef al., 2013). There
are many factors that can affect the management of HTN, the most important barrier is the

lack of knowledge and awareness of HTN and its complications (Erkoc ef al., 2012).



1.2 Statement of the problem

Hypertension is an emerging health problem in developing world with the consumption of
energy dense diet and inactive lifestyle. The problem is further expanded due to ignorance
and lack of knowledge. The KAP scores of hypertensive patients on hypertension were

found to be low (Shrestha et al., 2019).

A 2016 analysis of the Demographic and Health Survey in Nepal highlighted a critical
public health issue: a substantial proportion of hypertensive individuals were unaware of
their condition (62%) and a very limited number (18%) were receiving necessary treatment
(Mehata et al., 2018). Socio-demographic disparities exist within the hypertension care
pathway, particularly affecting younger South Asians, who exhibit significantly reduced
hypertension control compared to other age cohorts (Gupta et al., 2017). Similarly, women,
poor members of society (lowest wealth quintile), individuals with low levels of education
and those living in rural settings were more likely to have untreated and uncontrolled high
blood pressure or be unaware of their hypertension (Gupta et al., 2017). An Indian study
observed that single men participants from rural areas and individuals with lower
household wealth had a poorer status at each step in the cascade of care process (Prenissl et

al., 2019a).

Recent studies conducted in Nepal also have shown inadequate knowledge of
hypertension and its treatment, poor medication adherence, irregular follow-up, lack of
availability of uniform treatment guidelines and the inability of healthcare providers to
deliver lifestyle modification messages as major challenges for high blood pressure

management (Devkota ef al., 2016; Shrestha et al., 2018).

Targeted behavioral interventions, including habit modification and nutrition education,
significantly influence nutritional and health outcomes for people with hypertension
(Meurer et al., 2020). High blood pressure significantly reduces well-being, leading to
increased death and illness and severely diminishes quality of life through disabilities,

strokes and heart disease (Mounica, 2015; Amini et al., 2021).

To improve the health and quality of life for individuals managing chronic illnesses,
the global healthcare community recognizes the critical role of disease knowledge.
Therefore, health professionals have a responsibility to inform patients, particularly those

with hypertension, about the positive effects of their medications and how to take them

3



correctly. This guidance is crucial for enabling patients to effectively control their blood
pressure over time and decrease their risk of hypertension-related complications (Liu et al.,
2020; Wieczorek et al., 2023). A lack of adequate knowledge, awareness and
understanding of hypertension, its symptoms and available treatments can lead to poor
treatment adherence. Furthermore, a good knowledge about disease improves self-
management, which is critical for patients to self manage their situations (Al-Hazmi et al.,

2025).

Due to a lack of extensive research on the knowledge, attitudes and practices (KAP) of
diagnosed hypertensive patients in Nepal, studies in this area are critical for developing
effective control and prevention strategies, particularly in resource-poor nations. As
unhealthy lifestyles contribute to hypertension, understanding patient KAP is essential.
Therefore, this study seeks to assess the KAP regarding hypertension care among
hypertensive individuals living in urban areas. The resulting information can be used to
create through educational programs emphasizing self-care and community support to
manage hypertension and its complications. Moreover, it can inform preventive efforts and

encourage healthier lifestyles in the wider population.

1.3 Objectives of the study

1.3.1 General Objectives

The general objective of the study is to assess the knowledge, attitude and practice
regarding hypertension among adults and older adults hypertensive patients of Dharan

Sub- Metropolitan City.
1.3.2 Specific Objectives

1) To assess the factor associated with KAP score of hypertensive patients.

2) To identify the socio-demographic characteristics of anti-hypertensive medication
users in Dharan Sub-Metropolitan City.

3) To analyze the association between physical activity levels and blood pressure
control among hypertensive patients.

4) To assess the anthropometric characteristics of anti-hypertensive medication users.



1.4 Research Questions

1)
2)
3)
4)

What is the knowledge and attitude of hypertensive patient regarding hypertension?
What are their dietary practices regarding hypertension?

What is the practice status of hypertensive patients about the care of hypertension?
What is the medication adherence status of hypertensive patients in managing their

condition?

1.5 Significance of the study

1)

2)

3)

4)

S)

6)

By providing a clear understanding of hypertension prevalence and trends, this
information is vital for guiding resource allocation and the development of targeted
prevention and control measures.

Understanding the causes and risk factors of hypertension and adopting healthy
practices are crucial for individual well-being.

Identifying and acknowledging problematic behaviors is the foundational step
towards personal improvement.

It promotes understanding of how dietary modifications can significantly impact
hypertension prevention and control.

Promoting medication adherence contributes to a healthier community by reducing
the burden of preventable of cardiovascular diseases.

This will offer hypertensive patients in Dharan Sub-Metropolitan a clearer

understanding of how to manage their condition.



Part 11

Literature review

2.1 Hypertension

Hypertension or high blood pressure, is a serious medical condition characterized by
persistently elevated blood pressure in the arteries. It is diagnosed when systolic readings
are 140 mmHg or higher, and/or diastolic readings are 90 mmHg or higher (Unger et al.,
2020). Hypertension is a global public health issue that accounted for an estimated 141
deaths and 2,869 disability-adjusted life years (DALYs) per 100,000 population in 2016.
Similarly, an estimated 874 million adults had hypertension in 2015, with an increase
expected within the next decade. Globally, in 2015, hypertension was the leading risk
factor for deaths and health loss largely from ischemic heart disease, hemorrhagic and

ischemic stroke (Forouzanfar et al., 2017).

There are two types of hypertension; Primary and Secondary hypertension. Primary
hypertension, major type of hypertension also known as essential hypertension is the most
common type of hypertension where there is no single identifiable cause. There is no
apparent underlying disease, condition or disorder causing the high blood pressure. Instead,

hypertension occurs because of genes, diet and lifestyle (Bosu ef al., 2019).

Secondary hypertension is significantly less common than primary hypertension, its
true prevalence is not precisely known, but it is assumed to be about (5-10)% of all
hypertensive cases, and often remains unrecognized. Secondary forms of hypertension
require specific diagnostic procedures, which allows to discover their specific causes and
to choose an effective drug treatment or an appropriate interventional treatment that
controls or treats elevated blood pressure (Mancia ef al., 2023). Secondary hypertension
can harm organs directly not just through raised blood pressure, but this damage can be
reversed with proper treatment. Identifying the underlying cause of secondary hypertension
allows for effective interventions that can improve well-being and lower the risk of heart

disease and death (Sarathy et al., 2022).

2.2 Classification of Blood Pressure

The classification of systolic and diastolic blood pressure is shown in Table 2.1.



Table 2.1 Categorization of BP

Blood pressure category Systolic (mm Hg) Diastolic (mm Hg)
Optimal <120 And <80
Normal 120-129 And 80-84
High-Normal 130-139 And/or 85-89
Hypertension Grade I 140-159 And/or 90-99
Hypertension Grade II 160-179 And/or 100-109
Hypertension Grade III > 180 And/or >110

Source: ESH (2023)
2.3 Hypertension Status

Nearly 1 in 4 people in Nepal is affected by hypertension. Specifically, more than 20% of
the population aged 15 and above has high blood pressure. Despite the high prevalence,

less than 5% of those diagnosed have their condition under control (Regmi et al., 2023).

The STEPS survey conducted in 2019 identified the prevalence of HTN among adults
aged 15 to 69 years to be 24.5% with a greater prevalence in men (29.8%) than in women
(19.7%) (Bista et al, 2021). Another systematic review of 23 studies identified
hypertension prevalence to be 27.3% (Huang et al., 2019). Despite its widespread
occurrence, hypertension in Nepal is largely characterized by a lack of diagnosis,

inadequate treatment and poor management (Bista et al., 2021; Shrestha et al., 2021).

A study conducted in central India found that 22.3% of individuals aged 18—69 years
had HTN and only 11.8% of those with HTN were being treated (Kokane et al., 2020). In
Madhya Pradesh, treatment coverage for HTN was found to be 14.4%, while only 9.3% of
individuals with HTN had their blood pressure in the controlled range (Prenissl ef al.,
2019b). A research conducted in 2022 among hypertensive adult patients (18+ years)
attending primary health centers (PHC) in the Kingdom of Saudi Arabia (KSA) shows that
only 36% of the hypertensive patients had high adherence to the treatment
(Thirunavukkarasu et al., 2022). A study conducted in Ghana shows that the prevalence of
hypertension is 27.3% and is the third most common cause of mortality in the general
population (Sarkodie ef al., 2020; Tannor et al., 2022). A community-based cross-sectional

study was used with a sample size of 3,368 participants in 2017 in southern Ethiopia, and



the results revealed that the prevalence of HTN was 18.92%, with associated factors such

as old age, overweight, khat chewing and low fruit consumption (Chuka et al., 2020).

A recent analysis found that the prevalence of hypertension among Nepalese adults is
44.2% (Al Kibria et al., 2018). Hypertension prevalence differs significantly across
subgroups. Individuals with a BMI of 30 or higher show an almost 30% point increase,
those over 70 experience a 20% point rise and individuals in the wealthiest 20% have a 6%
point higher prevalence. Current research in Nepal has primarily examined the prevalence
of hypertension and its associated factors (Dhungana et al., 2016; Al Kibria et al., 2018).
Age, sex, BMI, education, marital status, wealth and smoking/drinking habits are
frequently examined factors. While hypertension studies in Nepal haven't considered
ethnicity, occupation or household food security, research elsewhere indicates a strong
positive link between unmet social needs (like food security) and negative health outcomes

(Cole and Nguyen, 2020).

2.4 Symptoms of hypertension

For the most times hypertensive people have no symptoms at all. Some signs and
symptoms that hypertension causes include headache, shortness of breath, dizziness, chest
pain and palpitations of the heart. It can be dangerous to ignore such symptoms, but
nothing of them can directly signify hypertension. Hypertension is a serious warning sign
in which significant lifestyle changes are required. The condition can be a silent killer and

it is important for everyone to know their blood pressure reading (Fryar ef al., 2017).

2.5 Risk factors of hypertension

Risk factors for hypertension consist of 2 categories: non modifiable risk factors and
modifiable risk factors (Sen et al., 2015). The non-modifiable risk factors are attributes or
characteristics in the individual that cannot be changed or adjusted, hence they are out of
our control and little or nothing can be done to control them. Such factors include age, sex,
race, family history, genetic composition, etc. On the other hand modifiable risk factors of
hypertension are attributes, characteristics, exposures or life style patterns that can be
adjusted or changed to prevent the development of the disease. They include physical
inactivity, obesity, high intake of calories, high levels of dietary sodium intake and alcohol

consumption (Ibekwe, 2015).



a) Age

Age is a major factor in developing hypertension. As we get older, our blood vessels
naturally become less flexible and more stiff. This process, combined with reduced
sensitivity in blood pressure-regulating mechanisms, leads to higher blood pressure.
Research shows that the prevalence of hypertension significantly rises after age 40, and
this risk continues to climb with each passing decade (Sood et al., 2024). Systolic blood
pressure (SBP) has a progressive rise during lifetime with a difference of 20-30 mm Hg
between early and late adulthood. Diastolic BP tends to be consistent until the fifth decade.
The mean systolic and diastolic BP in men is higher than women in early adulthood, but

this difference reverses by the sixth or seventh decade (Yazdanpanah et al., 2015).

Women are about as likely as men to develop high blood pressure during their lifetimes.
However, for people younger than 45 years old, the condition affects more men than
women. For people 65 years old or older, high blood pressure affects more women than
men (Mozzafarian et al., 2015). A study of urban and rural communities of Akwalbom
State for the prevalence of hypertension and its predictors showed that age was also found
as independent predictors of hypertension occurrence. Mean arterial blood pressure

(MABP) was rising as age was increasing in both groups (Akpan et al., 2015).

b) Race

High blood pressure is particularly common among blacks, often developing at an earlier
age than it does in whites. Serious complications, such as stroke, heart attack and kidney
failure, also are more common in blacks (Mozzafarian et al., 2015). A study conducted
reported that race/ethnicity was a single independent predictor of hypertension, with non-
Hispanic black more likely to be hypertensive compare with Hispanic, prevalence odds
ratio (POR), 2.38, 99% Confidence Interval (CI), 2.17-2.61 and non-Hispanic white, POR,
1.64, 99% CI, 1.52—-1.77 (Holmes et al., 2013).

The challenges to understanding the science of racial differences and disparities in
cardiovascular disease are substantial. Race and ethnicity are difficult to define and classify.
The biology is driven by a complex set of gene/gene, environment/environment and
gene/environment interactions. Among the environmental influences are social issues that

may induce stress and potentially influence multiple physiological functions. These are



difficult to measure and understanding the biological consequences is difficult. Other
social issues such as access to care have less interaction with biology, but these issues

drive some of the differences in outcome (Jones and Hall, 2010).

¢) Genetics / Family History

Those with a family history of hypertension had about 4 times the odds of having
hypertension when compared to those without a family history of hypertension. It is known
that genetics plays an important role in the development of hypertension and individuals
with a positive family history of hypertension are more likely to be at risk. Family studies
and twin studies have demonstrated a heritability of blood pressure ranging from 30% to
60% (Rani et al, 2015). Shared genetic and environmental factors contribute to this
association. Genetic studies have identified multiple genes associated with hypertension,
including those involved in blood pressure regulation and renal sodium handling (Ostchega

et al., 2020).

A study conducted to determine prevalence of childhood and adolescent hypertension
and its risk factors using children and adolescents aged 5 to 19 years. Prevalence of
hypertension was found to be 4.7%. It was significantly associated with family history of
hypertension. High blood pressure was categorized as pre-hypertension and hypertension.
Pre-hypertension was considered as blood pressure (BP) equal or greater than the age and
gender specific 90th percentile after adjusting for weight and height or BP equal or more
than 120/80 mm of Hg. When BP was equal or over the age and gender specific 95th

percentile value, it was considered as hypertension (Essouma et al., 2015).

d) Overweight or Obesity

Body Mass Index (BMI) is a widely used tool that classifies adults into different weight
categories by comparing their weight to their height. It is calculated by dividing a person's
weight in kilograms by the square of their height in meters. The classification of BMI
given by WHO is shown in Table 2.2
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Table 2.2 Classification of BMI

BMI (kg/m?) Category

<185 Underweight

18.5-24.9 Normal weight

>25.0 Overweight / pre-obesity
>30.0 Obesity

30.0-34.9 Obesity class 1

35.0-39.9 Obesity class 11

Above 40 Obesity class 111

Source: WHO (2010)

A study in Igbeagu, a rural community in South-Eastern Nigeria, found that body mass
index (BMI), was associated with hypertension. Regression analysis showed that BMI is
independent risk factors for hypertension. The prevalence of hypertension was 27.8%.
Obesity was found in 22.0% of participants. Body mass index and blood glucose were
positively associated with blood pressure (Egbi et al., 2013). Obese individuals have
increased fatty tissue which elevates vascular resistance and subsequently increases the
workload on the heart to pump blood. Obesity provides an impetus for sympathetic
nervous system activation as well as for changes in renal structure and function. The
arterial-pressure control mechanism of diuresis and natriuretic seems to shift to higher

blood pressure levels in obese individuals (Channanath et al., 2015).

Another designed to establish the relationship between body mass index (BMI) and
blood pressure (BP) in an increasingly industrialized town in Nigeria due to the rising
prevalence of hypertension in non-industrialized countries. Factors associated with BMI
and BP levels were determined in three hundred adult male and female subjects in Ota
community of Ogun State, Nigeria. The levels of the overweight among the male and
female subjects were 53.03% and 47.37% respectively. The levels of hypertensive male
and female subjects were 40.91% and 35.34% respectively. The overweight and
underweight among the hypertensive male were 54.29% and 0% respectively; while the
overweight and underweight among the hypertensive female were 42.86% and 28.57%
respectively. The study concluded that hypertension among the overweight, and
hypotension among the underweight, are major health concern in Ota that requires

intensive medical care (Afolabi et al., 2015).
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2.6 Complications of hypertension

The consequences of hypertension are related to its severity. There is no threshold for
complications to occur as elevation of blood pressure is associated with increased
morbidity throughout the whole range of blood pressure. The cardiac consequences of
hypertension are left ventricular hypertrophy and coronary artery disease. Left ventricular
hypertrophy is caused by pressure overload and is concentric. There is an increase in

muscle mass and wall thickness but not ventricular volume (Foex and Sear, 2017).

Congestive heart failure, a serious condition in which the heart is unable to pump
enough blood to supply the body's needs. Over working of left, ventricle leads to its
hypertrophy and this impairs diastolic function, slowing ventricular relaxation and delaying
filling. Left ventricular hypertrophy is an independent risk factor for cardiovascular disease,

especially sudden death (Foex and Sear, 2017).

2.7 Lifestyle modification

The implementation of appropriate lifestyle modifications is of paramount importance in
both the prevention and treatment of hypertension. It is imperative to emphasize however,
that such modifications should not impede or postpone the commencement of
pharmacological therapy in high-risk individuals. Furthermore, lifestyle interventions
extend beyond blood pressure reduction, offering benefits in the management of other

cardiovascular risk factors and associated clinical conditions (Williams et al., 2018).

2.7.1 Dietary modification

a) Salt consumption

High sodium intake and increased BP levels are linked by changes in vascular resistances,
but the mechanisms controlling this phenomenon may not be only viewed as a reflex
pressor response aimed at increasing sodium excretion. Excessive salt intake may induce
several adverse effects causing microvascular endothelial inflammation, anatomic
remodeling and functional abnormalities even in normotensive subjects (Marketou et al.,

2019).
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Besides high salt intake or preference for salty food is discussed to be positive
associated with stomach cancer and according to recent studies probably also obesity risk.
On the other hand, a reduction of dietary salt intake leads to a considerable reduction in
blood pressure, especially in hypertensive patients but to a lesser extent also in
normotensives as several meta-analyses of interventional studies have shown. It is
estimated that about 50-60% of hypertensive are salt sensitive. In addition to genetic
polymorphisms, salt sensitivity is increased in aging, in black people and in persons with

metabolic syndrome or obesity (Rust and Ekmekcioglu, 2017).

As per World Health Organization guidelines, daily salt intake should not exceed 5
grams, with a corresponding sodium recommendation of under 2 grams. Individuals in
middle and older age groups, as well as those with hypertension, diabetes or chronic
kidney disease are advised to limit sodium to a maximum of 1.5 grams per day. Conversely,
potassium consumption should be increased to approximately 4.7 grams daily and alcohol

intake should be minimized (Rust and Ekmekcioglu, 2017).

b) DASH diet

The Dietary Approaches to Stop Hypertension diet was developed in the 1990s as a result
of the National Institutes of Health (NIH) funding multiple research projects to examine
the impact of specific dietary interventions on blood pressure (Challa ef al., 2023). This
dietary approach is widely prescribed for the reduction of blood pressure and the
management of hypertension-related conditions, representing a significant behavioral
intervention, particularly given the global prevalence of cardiovascular disease as a
primary cause of premature morbidity and mortality (Stice ef al., 2016; Patel et al., 2018).
While the DASH diet is primarily known for its cardiovascular benefits, increasing
evidence suggests it may also improve mental health. Research has shown potential links
to reduced depression, anxiety and aggression, but some studies have reported mixed

outcomes (Zamani et al., 2020; Polanska et al., 2021).

Despite the DASH diet is recognized effectiveness in reducing blood pressure (BP), the
underlying mechanisms responsible for its antihypertensive action remain unclear.
However, various potential physiological effects of the DASH diet have been proposed and
associated with this BP-lowering outcome (Valenzuela ef al., 2021). It is suggested that the

DASH diet particularly affects the RAAS, potentially strengthening certain physiological
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effects associated with ACE (angiotensin-converting enzyme) inhibition and consequently
inducing a natriuretic and diuretic response (Maris et al., 2019). The natriuretic action of
the DASH diet has been mainly attributed to its high content in potassium and calcium,
coming from its high content in fruits, vegetables and low-fat dairy products. Potassium is
known for its role in regulating BP and its natriuretic action (Staruschenko, 2018) while
calcium has also been shown to blunt the pressure effects of dietary sodium (Villa-

Etchegoyen et al., 2019).

The following outlines a representative portion guide for patients adhering to the
Dietary Approaches to Stop Hypertension (DASH) diet:

1) Vegetables: about five servings per day

2) Fruits: about five meals per day

3) Carbohydrate: about seven servings per day

4) Low-fat dairy products: about two servings per day

5) Lean meat products: about two or fewer servings per day

6) Nuts and seeds: two to three times per week (Challa et al., 2023).

2.7.2 Physical activity

Physical activity is as equally important or even more important than pharmacotherapy in
reduction of cardiovascular mortality in hypertensive patients. An exercise frequency as
once a week is more effective than pharmacotherapy in reducing all-cause mortality in
hypertensive subjects (Brown et al., 2013). Exercise is recommended in hypertensive
adults by all professional committees and institutions. It is shown in various studies that
physical activity causes BP reduction independent of weight loss in both normotensive and

hypertensive individuals (Arroll and Beaglehole, 1992; Fagard, 2012).

Exercise intensity is measured by how much oxygen our body uses or our heart rate.
Moderate exercise uses 45-64% of our maximum oxygen or 55-74% of our maximum heart
rate. Vigorous exercise uses 70-85% of our maximum oxygen or reaches about 95% of our
maximum heart rate. High-intensity exercise uses 70-100% of our maximum oxygen

(Boutcher and Boutcher, 2017).

Randomized controlled studies provide the most compelling evidence that physical

activity directly impacts blood pressure. Research has consistently verified that exercise
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reduces blood pressure with individuals experiencing hypertension showing the most
substantial improvements (Diaz and Shimbo, 2013). A 2021 meta-analysis demonstrated
that a single session of aerobic exercise can reduce 24-hour ambulatory blood pressure in
hypertensive adults, regardless of medication status. Vigorous aerobic exercise was found

to have the most significant impact (Saco-Ledo et al., 2021).

2.7.3 The termination of confinement of tobacco consumption and the ingestion of

alcoholic beverages

Globally, tobacco smoking results in roughly 6 million deaths each year. In the United
States, nearly 500,000 deaths are linked to smoking, with about 10% of those stemming
from secondhand smoke. Research consistently shows that cigarette smoking significantly
elevates the risk of heart attacks and deadly coronary artery disease (Barua and Ambrose,
2013). The impact of quitting the smoking habit has also been researched extensively.
Quitting in early adolescence (40 years) has a whopping 90% decrease in the extra risks of
death (Gallucci et al., 2020). The influence of smoking on arterial stiffness may exert a
more significant effect on central blood pressure, a metric closely correlated with target

organ damage, relative to brachial blood pressure (Virdis et al., 2010).

The consumption pattern of binge drinkers is associated with higher BP levels
compared to non-consumers (Pajak et al., 2013). A higher level of alcohol consumption
associated with more than seven drinks per week taken out of the meals was most likely to

lead to an elevation in BP (Vieira et al., 2016).

International guidelines uniformly recommend smoking cessation and limiting alcohol
intake as key lifestyle interventions for hypertension prevention, though there is some
variation in specific recommendations (Maniero et al., 2023). Alcohol consumption is
consistently associated with higher blood pressure and increased hypertension risk, and
synergistic effects with tobacco further elevate this risk (Vallee, 2023). Overall, effective
hypertension prevention requires not only promoting cessation but also addressing
knowledge gaps, behavioral triggers, and providing ongoing support for both tobacco and
alcohol users, particularly among high-risk groups (Basu et al., 2024).
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2.8 Knowledge, attitude and practice related literatures

A cross-sectional study conducted in Damak municipality hospital showed that nearly half
of the patients (49.5%) showed a good understanding of hypertension, their attitudes and
practices regarding it were lacking with only 30% demonstrated positive attitudes and a

mere 19% engaging in beneficial practices (Gautam et al., 2023).

In a comparative study conducted in Nepal, respondents from metropolitan areas
demonstrated significantly higher mean knowledge scores than those in urban and rural
municipalities (p < 0.001). However, no significant difference was found in mean attitude

scores across these areas (Sitaula et al., 2022).

A KAP study conducted in Ethiopia showed that only 48.6% of hypertensive patients
have good knowledge of hypertension, 47.8 % of them have good attitude and only 39.5%
of the study participated have good practice towards control of hypertension (Bacha and
Abera, 2019).

A study conducted in Namibia indicated strong awareness of hypertension among
participants (84.55%), while attitudes toward the condition were neither overwhelmingly
positive nor negative. Self-management practices for hypertension were inconsistent;
although only 39.4% routinely checked their blood pressure, a substantial 69.7% did not

have their blood pressure monitored by healthcare professionals (Tuwilika et al., 2024).

A study conducted in India showed that 70% of participants recorded a moderate
knowledge grade, 86% of them displayed a good attitude toward prevention and
management of hypertension and despite a strong understanding and positive views on
healthy behaviors, the participants' actual lifestyle practices and blood pressure monitoring
habits were generally poor, with the exception of a high rate of non-smoking (93%). Their
average practice score was low (4.37 £ 1.4). While almost half (48%) reported regular
blood pressure monitoring, only about a quarter (26%). Although participants expressed
positive attitudes towards proper diet and exercise, less than 40% consistently maintained a

healthy diet and engaged in regular physical activity (Venkatraman et al., 2024).

In a study conducted in Lebanon, a percentage of 74.85% of patients diagnosed with
hypertension indicated a “Limited” level of knowledge about hypertension, with 33.9%
having poor knowledge scores and 40.9% having fair knowledge scores. Merely 25.15% of
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patients with hypertension demonstrated an “Adequate” level of knowledge on the subject.
It was found that 32.75% of patients with hypertension reported a “Limited” attitude
towards hypertension, with 2.0% having poor attitude scores and 30.7% having fair attitude
scores. A majority, specifically 67.25%, of patients with hypertension displayed an
“Adequate” attitude towards the condition. Moreover, a significant proportion of 78.07%
of patients with hypertension exhibited a “Limited” practice level concerning hypertension,
with 57.0% having poor practice scores and 21.1% having fair practice scores. Merely
21.93% of patients with hypertension demonstrated an “Adequate” practice level regarding

hypertension (Machaalani et al., 2022).

2.9 Prevention, control and management

Hypertension is the leading remediable risk factor for cardiovascular disease, affecting
more than 1 billion people worldwide, and is responsible for more than 10 million
preventable deaths globally each year. While hypertension can be successfully diagnosed
and treated, only one in seven persons with hypertension have controlled blood pressure
(Patel ef al., 2016). Numerous environmental factors are associated with BP, especially
components of diet, physical activity and alcohol consumption. In many instances, changes
in exposure to these factors have led to a corresponding change in BP, with the best-proven
interventions being a healthy diet, reduced sodium intake, weight loss, augmentation of
potassium intake, physical activity and abstinence or moderation in alcohol consumption.
These 6 interventions are effective for prevention of hypertension, treatment of
hypertension, enhancing the effect of antihypertensive medication and reducing the number

of drugs needed to control BP (Whelton et al., 2017).

A study conducted in Nepal showed that the pooled prevalence of hypertension,
awareness, treatment and control for 2016-2020 was 32% (95% CI: 23-40%), 50% (95%
CI: 30-69%), 27% (95% CI: 19-34%) and 38% (95% CI: 28-48%), respectively. The
prevalence of hypertension varied by age, gender, education and geographical area.
Hypertension increased by 6 percentage points (pp), awareness increased by 12 pp,
treatment increased by 11 pp and control increased by 3 pp over the 20 years studied. Since
2000, the rate of increment of hypertension has been 3.5 pp per decade, where 44.7% of
men are expected to suffer from hypertension by 2025 (Dhungana et al., 2021).
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The cross-sectional study conducted in Dhulikhel, Nepal as part of the Dhulikhel Heart
Study involving 1073 adults revealed that 43.6% of the participants were aware of their
hypertension condition. The awareness of hypertension was found to be associated with
advancing age (p < 0.001), with over 76.1% of those informed about their condition
receiving treatment. Significant differences in treatment status were noted in relation to
gender, level of education, age, and BMI. Merely 35.3% of the participants had achieved
blood pressure control (Vaidya et al., 2012).

2.10 Dietary assessment

A dietary survey is a systematic method of collecting and analyzing data on food
consumption, dietary habits and nutrient intake of individuals or groups to assess
nutritional status and dietary patterns. It is used in public health, research and policy-
making to identify nutritional deficiencies and inform interventions (Marias and Glasauer,

2014).

Dietary assessment involves the collection of information on foods and drinks
consumed over a specified time that is coded and processed to compute intakes of energy,
nutrients and other dietary constituents using food consumption tables. A wide variety of
dietary assessment methods are available to collect dietary information, each one with
different strengths and weaknesses. Consideration of the purpose for collecting dietary data
is necessary to enable selection of the most appropriate method (Bates et al., 2017). The
most commonly used methods are food records, food frequency questionnaires and 24-

hour dietary recall (Boushey et al., 2017).

24 — Hour dietary recall

The 24-hour dietary recall is a subjective, retrospective method that requires a direct face
to face or telephone interview, and can also be self-administered using computer
programmes (on line retrospective self-reported data). The method consists of precisely
recalling, describing and quantifying the intake of foods and beverages consumed in the 24
hour period prior to, or during the day before the interview, from the first intake in the
morning until the last foods or beverages consumed at night (before going to bed or later,
in the case of those who get up at midnight and eat and/or drink something). The

information should describe the type of food and its characteristics (fresh, precooked,

18



frozen, canned, preserved), the net quantity consumed, method of preparation, commercial
brands, sauces, dressings (type of fats and oils used), condiments, liquids, multivitamin
supplements and food supplements, as well as the time and place of consumption (at home,
away from home), etc. The information is collected via an open or predetermined
questionnaire (paper format or digital format employing specially designed reliable
software). The method requires diverse support instruments (examples of dishes, volumes
and household measures, drawings, photographic models, three dimensional models,
detailed recipe ingredients, etc). The estimated average interview time can vary between 20

to 30 minutes (Castell et al., 2015).

Food frequency questionnaire

The Food Frequency Questionnaire (FFQ) is a method of dietary assessment that uses a
questionnaire to collect information on how often people eat and drink certain items and
sometimes the size of those portions, usually looking back over a month, three months, or a
year (Chen et al., 2019). FFQs consist of a list of food items with response categories to
indicate the usual frequency of consumption over a certain time and estimated total energy
and nutrient intakes are calculated by frequency of consumption of each food item, with
consideration of portion size. Estimated total energy and nutrient intakes are calculated as
the product of the frequency of consumption of each food item, portion size and the energy

yield or nutrient composition (Lovell ef al., 2017).
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Part 111

Materials and methods

3.1 Research method

A community based cross-sectional study was conducted to assess the level of knowledge,

attitude and practice about hypertension among anti-hypertensive medication users.

3.2 Study location

The study was conducted in Dharan, Sunsari which is a major city in eastern Nepal. The
city is inhabited by people from various ethnic and cultural backgrounds, providing a rich
demographic diversity for the study population. Data collection was conducted from March

30 to April 30, 2025.

3.3 Target population

The target population of the study were the patients that were diagnosed with hypertension
6 months prior to the investigation taking anti-hypertensive medications.
< Inclusion criteria: diagnosed with hypertension 6 months prior and taking anti-
hypertensive medication.
< Exclusion criteria: pregnant women, unresponsive patients and critically ill

people.

3.4 Study Variables

The dependent as well as independent variables of the study were briefly described below:
i.  Dependent variable: knowledge, attitude, practice and medication adherence of
hypertensive patients.
ii. Independent variables:
% Socio demographic: age, sex, weight, education
¢ Behavioral: smoking, alcohol consumption, exercise

+» Diet: salt, fat, green leafy vegetables and fruits, red meat

3.5 Sampling technique

The cross-sectional, population based study was conducted in Dharan, Sub-Metropolitan

City. Among 20 wards of Dharan, only 4 wards (i.e. 3, 8, 14 and 15) were chosen by using
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Simple Random Sampling Technique. The study population comprised a wide age range,
including individuals from 20 years to 80 years old, who resided in households with atleast
one person was a patient. In households with multiple patients, a lottery method was used

to select a single participant.

3.6 Sample size calculation

The sample size for the data collection for this study was calculated by using a single
proportion formula, with 20.5% as prevalence rate of hypertension (Ministry of Health and
Population, 2022), 95% confidence interval (CI) and 7% margin of error (d).

Calculation of sample size for infinite population:

2°x p(1—p)

12 (Pradhananga, 2017)

Sample size (n) =

Where,

Z =1.96 (Confidence Interval at 95%)
P =20.5% (prevalence of HTN)

d = 7% (margin of error)

Now,

1.962 0.205(1—0.205)
n= 0.072

=127.78 =128

The calculated sample size was 128.
Thus, calculated sample size was adjusted for non-response. Considering non-response rate

as 10%, the adjusted sample size was calculated to be 141.

3.7 Data collection tools and techniques

A semi structured questionnaire was developed on the basis of objective to study the
knowledge and practices related care of hypertension among antihypertensive medication
users. Data was collected through face-to-face interview using semi-structured

questionnaire and anthropometric measurement will be taken using:

e Stadiometer: A well calibrated stadiometer to measure the height (1 piece).
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Height was measured using a stadiometer with participants barefoot and wearing
minimal clothing, ensuring proper body alignment (heels together, arms at sides, straight
legs, relaxed shoulders, Frankfort plane). The back of the head, shoulder blades, buttocks,
and heels were aligned against the stadiometer's vertical surface. Measurements were

recorded to the nearest 0.1 cm at eye level (CDC, 2021).
e  Weighing balance:

To ensure accurate weight measurement, a calibrated electronic scale with 0.1kg
precision was used. Respondents were instructed to remove footwear and bulky garments,
then stand motionless at the center of the platform with their weight evenly distributed

(CDC, 2021).
e Blood pressure was measured by a sphygmomanometer (1 piece).

The respondent was asked to loosen any tight clothing or remove long-sleeved
garments so that it is possible to access the upper arm. The cuff was placed around the
upper arm and secured. The cuff tubing was connected to the sphygmomanometer tubing.
Respondents were asked to rest their arm on a surface level with the heart. The stethoscope
was placed over the brachial artery (in the bend of the elbow) to listen to the pulse. The
cuff was inflated slowly until the pulse disappeared. Then, the cuff was deflated very
slowly while observing the mercury level in the sphygmomanometer. The levels where the
pulse first appeared and disappeared were recorded. The first appearance of the pulse
corresponded to the systolic pressure, and the point where the pulse disappeared

corresponded to the diastolic pressure (Pickering and Stevens, 2013).

Interview was conducted with the patients to fill up the questionnaire and when they
were not able to fill the form by themselves, then I helped fill out the questionnaire
providing my assistance. Of those few respondents who filled out the form themselves

were guided with my thorough supervision.
The questionnaire was divided into following parts:

A. Questions related to general information

B. Questions related to socio demographic information
C. Questions related to knowledge regarding HTN

D. Questions related to attitude towards HTN
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Questions related to practice regarding HTN
24- hour dietary recall
Food frequency table

T @ M m

Medication adherence scale

3.7.1 Grading of the score

The questionnaire had been divided into four distinct modules in order to measure the
levels of various aspects of Knowledge, Attitude and Practice (KAP) and Medication
adherence. Within each module, the respondents were asked relevant questions to assess
their level of knowledge of hypertension in the Knowledge module. To evaluate
knowledge, attitude, practices and medication adherence a total of 15, 5, 10 and 10

questions were asked respectively.

Knowledge and attitude answers were assigned a score of one for correct responses and
zero for incorrect responses. On the other hand, the practice response was rated as two for
consistent adherence to the guidelines, one for occasional adherence, and zero for
nonadherence (never) for all questions except questions 6, 9, and 10, where non-adherence
was scored as two, occasional adherence as one, and consistent adherence as zero (Shrestha
et al., 2016). And medication adherence was assigned with a 4-point rating where 4 for
never and 1 for always for all questions except question 10. For question 10, the score was
reversed: 1 for never and 4 for always (Al-Hazmi et al., 2025). The total score for each

variable was calculated by summing up the scores from each question.

Respondents who achieve knowledge scores above 60% were classified as having good
knowledge, whereas those with scores below 60% were deemed to possess poor knowledge
(Yusof et al., 2018). Similarly, respondents who attain attitude scores of 80% or higher
were regarded as having a good attitude, while those falling within the range of 60-79%
were considered to have a moderate attitude, and individuals with scores below 59% were
labeled as having an unacceptable attitude (Sara ef al., 2020). In the practice section,
participants who score above 80% were classified as taking acceptable preventive
measures, whereas those with scores below 80% were categorized as taking unacceptable
preventive measures (Arbiol et al., 2016). And in the medication adherence participants

who score above 80% were classified as good medication adherence score, whereas those

23



with scores below 80% were categorized as poor medication adherence score (Alammari et

al., 2021).

3.8 Pre- testing

The instruments were tested before the actual survey by measuring the people. As no fault
was found on the equipment they were confirmed and used for the actual survey. The
questionnaire was pretested among the people to see if there were any ambiguous questions
or not and also to see if all the questions and options present on the question was easily
understandable by the community members or not. By taking the suggestions from the
community people the questions were modified to achieve most practical format and the

prepared questionnaire was translated to local language for collecting data.

3.9 Validity and reliability

Questionnaire in this research was prepared from review of published articles and research
report (Shrestha et al., 2016) and (Al-Hazmi et al., 2025). The validity of the instruments
and techniques were ascertained. The consistency or repeatability of the measure is
reliability, utmost priority was given to reduce the bias and mistakes of both researcher and

participant so that reliability can be attained to its maximum.

3.10 Food frequency and dietary recall

A comprehensive dietary assessment, employing both a food frequency questionnaire (FFQ)
and a 24-hour dietary recall was conducted to investigate food consumption patterns and
nutrient intake. The FFQ gathered data on the types of foods regularly eaten and how often
they were consumed. The 24-hour recall involved detailed accounts of all food and
beverages ingested by participants in the preceding day. To ensure accurate reporting of
portion sizes, respondents received enough time, assistance and visual aids including
comparisons with common household utensils and measuring cups (Thompson and Subar,

2017).

Following dietary recall, the gram equivalents of consumed foods were determined.
These values were then converted into their corresponding nutrient intakes carbohydrate,

protein, fat, iron and total calories by referencing a food composition table (DFTQC, 2012).
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To ensure adequate nutrient intake, daily recommendations for individuals aged less than

60 years and greater than 60 years were taken from (ICMR, 2020).

3.11 Data analysis

The collected data were first checked for completeness and consistency; edited, organized,
coded and entered into the statistical package for social science (SPSS v20). The data was
analyzed both by descriptive and inferential statistics. Frequency and percentage
distribution were wused to describe demographic characteristics, socio-economic
characteristics, dietary habit and behaviors, consumption of food groups, knowledge,
attitude, practice and medication adherence regarding HTN. Mean, SD, IQR and median
were used to describe the dietary intakes. Chi square and Fisher's test was used to find out
the association of KAP and medication adherence with independent variables. Pearson’s

correlation was applied to assess the correlation among KAP.

3.12 Ethical consideration

Permission to conduct the survey was obtained from the office of Dharan Sub-
Metropolitan City. Before the study, oral and written consent was obtained from the
respondents of the survey. Privacy and confidentiality of the survey were assured at all

levels.
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3.13 Conceptual framework

Poor health
related quality Stress
of life
Hypertensive .
nutrition care
A

Poor dietary Other diseases

habits

Poor knowledge, attitude and practice
of HTN and its management.

Assessment of knowledge, attitude
and practice of HTN among
antihypertensive medications users.

Fig. 3.1 Conceptual framework

Source: Pradhananga (2017)
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Part 1V

Results and discussion

A cross-sectional design was employed to evaluate participants' knowledge, attitudes and
practices (KAP) in relation to blood pressure and their observed impact on blood pressure
levels. Also, the study was carried out to assess the association of KAP with age, literacy,
genetic history of hypertension, physical activity and their dietary practices. 141 patients
were asked the well-structured questionnaire related to socio demographic status, lifestyle
modifications, physical activity and medication adherence. The results and findings of the

study are expressed into several following headings.
4.1 Socio-demographic and health status
4.1.1 Classification of age of respondents

Based on the survey findings, the age group of 40-50 years had the largest representation
among individuals with hypertension, while those 20-30 years old made up the smallest
proportion. The mean age was 51.936 = 13.941. The distribution of participants by age

group is shown below in Table 4.1.

Table 4.1 Distribution of age of the participants (n =141 )

Age group Frequency Percent (%)
20-30 7 5.0
30-40 22 15.6
40-50 39 27.7
50-60 26 18.4
60-70 29 20.6
70-80 18 12.8
Total 141 100.0

There was a statistically significant difference in systolic blood pressure (SBP) across
the different age groups (p < 0.05), whereas no significant difference was found in diastolic
blood pressure (DBP) among the age groups (p > 0.05). It is due to physiological changes
such as arterial stiffness and cumulative exposure to risk factors, which can lead to higher

blood pressure in older adults compared to younger individuals (Rajan et al., 2019). This
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finding is consistent with the KAP study about hypertension among hypertensive patients
done in Iraq where it was found that most of the respondents were of age group 40-50

years (Sadeq and Lafta, 2017).

4.1.2 Gender distribution

Information about the gender distribution of the studied population is presented in the Fig
4.1. The study shows that, majority of the participants in the study were male 51.5% as
compared to female 48.9%. The finding is consistent with the study conducted in India,
where it was found that there were more male respondents 51.7% than female 48.3%

(Thomas et al., 2021).

There is significant association between smoking and gender (p value < 0.05) whereas
no significant association was found between smoking and BP (both SBP and DBP) (p
value > 0.05). This is similar to the study done by (Tsai et al., 2008) where significant
gender differences was found in smoking behaviors in an Asian population, with a much

lower smoking rate among women compared to men.

] Male B Female

0 ok
48.9% ] 51.59%

Fig. 4.1 Gender distribution of the respondents

4.1.3 Religion distribution

Fig. 4.2 shows the distribution of religion of the respondents. Of the 141 patients
participating in the study, 120 (85.1%) were Hinduism. The other 21 patients (14.9%)

reported following religions other than Hinduism. The underlying cause for the greater
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percentage of hypertensive respondents being Hinduism is that it is the predominant
religion in Nepal, and approximately 81% of people are Hinduism. Thus, it is to be
expected that a large proportion of people encompassed in the studies of hypertension are
Hinduism, which can be a reflection of naturally larger absolute numbers of cases of
hypertension among Hindus by default. For instance, a study from a tertiary care hospital

in Nepal reported that 85.8% of hypertensive patients were Hindus (Maharjan et al., 2020).

Fig. 4.2 Religion distribution of patients
4.1.4 Distribution by ethnicity, family type and food preference

The study participants represented a diverse range of ethnicities, with the largest proportion
identifying as Janajati (49.6%). Other represented groups included Madhesi (14.9%),
Chhetri (14.2%), Brahmin (11.3%) and Dalit (9.9%). A significantly larger proportion of
participants resided in nuclear families (67.4%) compared to those living in joint families
(32.6%). The dietary preferences of the 141 study participants showed that a large majority
(86.5%) were non-vegetarian and a smaller group (13.5%) were vegetarian. The
demographic breakdown of the participants regarding ethnicity, family type and food

preference is presented below in Table 4.2.

The study found a statistically significant association between ethnicity and alcohol
consumption, indicating that alcohol consumption patterns differ across ethnic groups. This
suggests that individuals from certain ethnic backgrounds may have higher or lower
frequencies of alcohol use, highlighting the need for culturally sensitive approaches in

addressing alcohol-related behaviors. The study showed no significant association between
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BP and food preference. This lack of association could be attributed to variations in
consumption patterns, where individuals reporting a preference for non-vegetarian food

may not consistently consume it in large quantities or on a daily basis.

Table 4.2 Distribution of ethnicity, family type and food preference of the respondents (n

=141)
Variables Frequency Percent (%)
Ethnicity
Brahmin 16 11.3
Chbhetri 20 14.2
Dalit 14 9.9
Janajati 70 49.6
Madhesi 21 14.9
Family type
Joint 46 32.6
Nuclear 95 67.4
Food preference
Non-veg 122 86.5
Veg 19 13.5

4.1.5 Socio-economic characteristics

Table 4.3 and Table 4.4 shows the frequency distribution of the literacy level and
occupation of the respondents. Out of the 141 respondents, 37.6% had studied primary
level education, 22.7% had studied informal education, 18.4% had studied secondary
education, 13.5% had studied higher education and 7.8% were illiterate. The study shows
there was no significant association between education level and smoking (p value > 0.05).
This suggest that underlying factors such as socioeconomic status or genetic predisposition
contribute to the observed link between education and smoking, suggesting that education

alone is not the sole determinant.

The majority of respondents (73.7%) reported being employed, followed by those who
were unemployed (24.1%), with students comprising the smallest group (2.1%). There was
not statistically significant association (p value > 0.05) between occupation and blood

pressure (both SBP and DBP). This suggest that occupation alone is not a direct risk factor
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for hypertension, other lifestyle and genetic factors likely have a more significant influence.
This finding is similar to the study done by (Jeem et al., 2022) where occupation was not

significantly associated with BP.

Table 4.3 Distribution of literacy rate of the respondents (n =141)

Education level Frequency Percent (%)
[lliterate 11 7.8
Informal 32 22.7
Primary 53 37.6
Secondary 26 18.4
Higher secondary and above 19 13.5

Table 4.4 Distribution of occupation of the respondents (n = 141)

Occupation Frequency Percent (%)
Government 15 10.6
Non-Government 14 9.9
Self-employed 67 47.5
Student 3 2.1
Unemployed 34 24.1
Others 8 5.7

4.1.6 Marital and Hypertension status

The survey revealed that most participants were married (95.0%), with smaller percentages
being unmarried (2.1%), widowed (2.1%), and divorced (0.7%). There was no significant

association between BP and marital status.

Among the hypertensive patients attending in the study, majority (68.8%) of the
patients have genetic history of hypertension whereas genetic history was absent in (31.2%)
patients. This observation aligns closely with findings from a prior study in Nepal
investigating the link between family history and other factors in hypertensive individuals,
where (69.03%) presented with genetic history of hypertension and (30.97%) did not
(Kanchan et al., 2023). The genetic history was not found to be significantly associated

with BP. The reason might be environmental and lifestyle factors like diet, exercise, weight,
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and other non-genetic influences are major contributors to blood pressure levels and
hypertension risk. The frequency distribution of marital and hypertension status of the

respondents is shown in Table 4.5.

Table 4.5 Distribution of marital and hypertension status of the participants (n = 141)

Frequency Percent (%)
Marital status
Married 134 95.0
Unmarried 3 2.1
Widow/widower 3 2.1
Divorced 1 0.7
Hypertension genetic history
Yes 97 68.8
No 44 31.2

4.1.7 Duration of Hypertension

Table 4.6 shows the frequency distribution of duration of hypertension of the respondents.
A significant 67.4% of respondents indicated that their hypertension began more than 2
years ago. Another 21.3% reported an onset between 1-2 years prior, while 11.3%

experienced it within the preceding 6-12 months.

Table 4.6 Duration of hypertension among the respondent (n =141)

HTN duration Frequency Percent (%)
6 months- 1 year 16 11.3
1-2 years 30 21.3
> 2 years 95 67.4
Total 141 100.0

4.1.8 Disease status

The distribution of comorbidities among the 141 respondents is presented in Fig. 4.3. Out
of 141 participants 30.5% of individuals reported having diabetes, 8.5% suffered from
heart problem, 2.1% had kidney problem and 9.2% indicated anxiety.
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No significant association was found between diabetes, heart problem, kidney problem
and anxiety with both SBP and DBP (p value > 0.05). This finding contrasts with a study
conducted in Bangladesh by (Azab et al., 2021) which reported a significant association
between hypertension and diabetes complications. The study highlighted that elevated
blood pressure (SBP and DBP) increases the risk of cardiovascular and kidney diseases,

likely due to the detrimental effects of chronic hyperglycemia on vascular health.
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Fig. 4.3 Distribution of comorbidities among respondents

4.1.9 Sleeping time

Table 4.7 shows the sleeping time of the respondents. The largest group reported sleeping
6-8 hours per day. A smaller portion slept less than 5 hours, while the smallest group slept
more than 8 hours. The study found no significant association between blood pressure and
duration of sleep (p value > 0.05). The finding was in contrast with the study conducted in
Iran where short sleep duration was significantly associated with a higher risk of

developing hypertension (Hosseini et al., 2024).

Table 4.7 Sleeping time of the respondents (n = 141)

Frequency Percent (%)
5 hours or less 16 11.3
6-8 hours 115 81.6
> 8 hours 10 7.1
Total 141 100.0
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4.1.10 Current systolic and diastolic blood pressure

The average systolic blood pressure (BP) and diastolic BP of 141 participants were
128.581 + 13.659 mmHg and 80.709 + 8.835 mmHg. Table 4.8 illustrates the distribution
of systolic and diastolic blood pressure among the respondents. 35.5% were in the normal
range, 36.1% were classified as high-normal, 27.7% were hypertensive and 0.7% were in
the crisis category for systolic blood pressure. A majority of respondents (71.6%) had

normal diastolic blood pressure, while 28.4% were hypertensive.

No significant association was found between smoking and BP. A similar result was
reported in a cross-sectional study among Chinese men by (Li et al., 2017), where current
smokers were found to have lower adjusted BP than non-smokers, and no significant dose-
dependent effect of smoking on BP was observed, possibly due to physiological

adaptations or confounding by other health behaviors.

Dietary factors like (rice, roots and tubers, maize) consumption were not found to be
significant association with blood pressure. This finding is similar to study done by (Tung
et al., 2023). The reason behind this may be overall dietary patterns, such as the DASH,
Mediterranean and Nordic diets have a greater impact on blood pressure than individual
foods. These beneficial diets, characterized by their abundance of fruits, vegetables, whole
grains, nuts, limited meat and sweets demonstrably lower blood pressure. This highlights
that specific foods like rice or roots and tubers likely don't have a strong independent effect

on blood pressure due to complex nutrient interactions within a complete diet.

Wheat consumption was found to be significant association with DBP (p value =0.047).
This finding is similar to the study conducted in Japan by (Kashino et al., 2020) that higher

whole grain consumption was associated with lower odds of developing hypertension, with

a multivariate-adjusted odds ratio of 0.36 (p for trend = 0.04).
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Table 4.8 Distribution of blood pressure of the respondents (n = 141)

Frequency Percent (%)

Systolic Blood pressure

Normal 50 35.5
High-Normal 51 36.1
Hypertensive 39 27.7
Crisis 1 0.7
Diastolic Blood pressure

Normal 101 71.6
Hypertensive 40 28.4

4.2 Anthropometric measurements

Table 4.9 illustrates the frequency distribution of respondents BMI. The average height
was 158.89 + 7.338 cm and average weight was 65.36 + 11.29 kg, resulting in a mean BMI
of 25.84 + 3.94. Most respondents (47.5%) were in the normal weight category, while only

2.8% were underweight.

The study found no significant difference in blood pressure (BP) among respondents
across different Body Mass Index (BMI) categories. The finding is similar with the finding
of the study conducted by (Asante et al., 2023). It might be visceral obesity was more
significantly associated with high BP than BMI; hence visceral obesity was a more
accurate predisposing risk factor than BMI, in predicting susceptibility to hypertension

(Aduroja et al., 2018).

Table 4.9 Categorization of BMI of the respondents (n =141)

BMI Frequency Percent (%)
Underweight 4 2.8
Normal 67 47.5
Overweight 46 32.7
Obese 24 17.0
Total 141 100.0
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4.3 Dietary practices

Dietary intake was evaluated using a questionnaire that gathered information on specific
food consumption, such as (salad and red meat) and broader eating patterns like
(frequency of eating at home vs. outside). The respondents dietary habits are shown in the

Table 4.10 and Table 4.11.

Nearly half of the respondents (48.9%) reported rarely eating red meat. Weekly
consumption was less common, with 22.7% eating it once a week, and 17.0% never
consuming it. Only a small percentage (11.3%) ate red meat more frequently than once a

week. Regarding dining out, 63.9% rarely did so, while 24.8% never dined outside.

Table 4.10 Eating pattern of the respondents (n = 141)

Frequency Percent (%)
Red meat consumption
> Once a week 16 11.3
Once a week 32 22.7
Rarely 69 48.9
Never 24 17.0
Total 141 100.0
Dining outside
> Once a week 3 2.1
Once a week 13 9.2
Rarely 90 63.9
Never 35 24.8
Total 141 100.0

There was no significant association between consumption of salad daily and blood
pressure (p value > 0.05). This findings contrasts to the study conducted by (Cai et al.,
2024) where consuming salad and raw vegetables is causally associated with a decreased
risk of hypertension. There was no significant association between salt intake and blood
pressure (p value > 0.05). The reason might be individuals reaction to salt varies
significantly. Some are salt sensitive, experiencing an increase in blood pressure with

higher sodium intake, while others are salt-resistant and show minimal or no change.
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Table 4.11 Daily dietary practices of the respondents (n = 141)

Frequency Percent (%)
Salad daily
Yes 108 76.6
No 33 23.4
Meals in a day
2 times 10 7.1
3 times 103 73.0
> 3 times 28 19.9
Salt intake
5¢g(1tsp) 128 90.8
>5g 13 9.2
Separate meal preparation
Yes 10 7.1
No 131 92.9
Oil type
Sunflower 87 61.7
Mustard 16 11.3
Soyabean 10 7.1
Sunflower and mustard 25 17.7
Khukuri 3 2.1

4.4 Dietary intake

4.4.1 Dietary intake preceding one day

The mean (£SD) calorie intake was 1758.524 (190.627) kcal, mean (£SD) protein intake
was 69.609 (10.041) g, mean (£SD) CHO intake was 266.106 (37.985) g and mean (+SD)
fat intake was 46.184 (8.612) g. This is similar to the findings where mean calorie intake
was 1749.2 kcal (Heidari ef al., 2019), mean protein intake was 64.3 g (Hengeveld et al.,
2020), mean CHO intake was 250 g (Sobotka et al., 2023) and mean fat intake was 42.4 g

(Vidal et al., 2018).
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Table 4.12 Mean and median distribution of nutrients

Nutrients Median (IQR) intake Mean (£SD) intake
Energy 1740 (302) kcal 1758.524 (190.627) kcal
Protein 68 (14.50) g 69.609 (10.041) g
Carbohydrate 260 (50.50) g 266.106 (37.985) g
Fat 46 (14.50) g 46.184 (8.612) g

A significant proportion of participants 73.75% (104) individuals were found to
consume inadequate calories in their diet, compared to 26.24% (37) individuals who
consumed adequate calories. The finding is similar to the study done by (Locher et al.,

2008) where 70% of the respondents consume inadequate calories.

The respondents who had enough protein was 122, which represents 86.5% whereas
only 19 (13.5%) individuals did not get enough protein. The finding is similar to the study
conducted by (Paddon-Jones and Leidy, 2014) where it was found that 88% of the
participants consume enough protein. 2.1% (3) of the participants were identified as
consumers of low carbohydrate, while 80.1% (113) were found to consume adequate
carbohydrate and 17.7% (25) were found to consume high carbohydrate. The finding is
similar to the study conducted by (Misra and Khurana, 2008) where it was found that only
2% of the participants consume low carbohydrate. Similarly, regarding fat intake, most
participants 109 individuals (77.3%) demonstrated adequate consumption levels. In
contrast, only 5 participants (3.5%) had high fat intake, while 27 participants (19.1%) were

identified as having low fat consumption.

The study found that 90.8% (128) participants consumed 5 grams of salt daily, with
9.2% (13) participants consuming in excess of 5 grams per day. This contrast with findings
from a study on the Spanish population, which reported a significant majority (90.8%)
consumed more than 5 gm of salt per day (Partearroyo et al., 2019). The nutrient adequacy

among the participants is shown in Table 4.13.
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Table 4.13 Nutrient distribution among the respondents (n = 141)

Frequency Percent (%)

Calorie
Adequate 37 26.24
Inadequate 104 73.75
Protein
Adequate 122 86.5
Inadequate 19 13.5
Carbohydrate
Low 3 2.1
Adequate 113 80.1
High 25 17.7
Total fat
Low 27 19.1
Adequate 109 77.3
High 5 3.5
Salt intake

5 gm (1 tsp) 128 90.8
>5 gm 13 9.2

Dietary factors like calorie adequacy, carbohydrate adequacy and fat adequacy were
not found to be significant association with BP. However, protein adequacy (p value =
0.012) was found to be significant association with DBP. This suggest adequate protein
intake is associated with better weight management and improved metabolic health, which

can indirectly contribute to blood pressure regulation (Kerstetter ez al., 2011).

4.4.2 Food frequency questionnaire
Table 4.14 indicates that rice is a staple in the daily diet of most respondents, with 97.2%
reporting daily consumption. A smaller proportion of participants consumed rice less

frequently 2.1% ate it 3-4 times per week and 0.7% consumed it once a week or less.

Daily consumption of wheat products was reported by 21.3% of respondents,
substantially surpassing the daily intake of maize/barley (1.4%) and millet/buckwheat
(0.7%). Less frequent wheat consumption included 36.2% eating it 3-4 times weekly,
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24.1% once a week or less, 12.1% monthly, and 6.3% never. While 7.8% never consumed
maize or barley, a greater proportion (37.6%) never ate millet or buckwheat. There was no
significant association (p value > 0.05) found between these dietary factors (rice,
maize/barley, millet/buckwheat) and blood pressure (BP). However, wheat consumption
was found to be significant association with DBP (p value = 0.047). A study done by
(Tighe et al., 2010) concluded daily consumption of 3 portions of whole grain foods can
significantly reduce cardiovascular disease risk in middle-aged people mainly through

blood pressure lowering mechanisms.

Table 4.14 Distribution of cereals consumption among the respondents (n= 141)

Cereals Frequency Percent (%)
Rice

Daily 137 97.2
3-4 times a week 3 2.1
Once a week or less 1 0.7
Wheat

Daily 30 21.3
3-4 times a week 51 36.2
Once a week or less 34 24.1
Monthly 17 12.1
Never 9 6.3
Maize or barley

Daily 2 1.4
3-4 times a week 4 2.8
Once a week or less 20 14.2
Monthly 104 73.8
Never 11 7.8
Millet or Buckwheat

Daily 1 0.7
3-4 times a week 3 2.1
Once a week or less 10 7.1
Monthly 74 52.5
Never 53 37.6
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Table 4.15 shows that (85.9%) of the individuals reported to consume whole daal daily
followed by (11.3%) 3-4 times a week, (2.1%) once a week or less and (0.7%) monthly.
Most of the respondents reported to consume grams, beans and peas 3-4 times a week,
closely followed by once a week. 3.5%, 2.9% and 6.4% reported to consume monthly,

daily and never respectively.

Table 4.15 Distribution of pulses consumption among the respondents (n =141)

Frequency Percent (%)
Whole Daal
Daily 121 85.9
3-4 times a week 16 11.3
Once a week or less 3 2.1
Monthly 1 0.7
Grams beans or peas
Daily 4 2.9
3-4 times a week 86 61.0
Once a week or less 37 26.2
Monthly 5 3.5
Never 9 6.4

Table 4.16 shows that a substantial majority of respondents, 91.5% reported consuming
green leafy vegetables (GLV) daily. Less frequent consumption was observed among 6.4%
of respondents who ate GLV 3-4 times a week and 1.4% who consumed them once a week

or less. Only a negligible 0.7% of respondents reported never consuming GLV.

96.5% (136) of participants indicated that they eat other vegetables on a daily basis,
while 3.5% (5) reported consuming them 3-4 times per week. Daily consumption of roots
and tubers was the most common, with 72.3% (102) of respondents reporting this
frequency. Following far behind, 9.2% (13) consumed them 3-4 times a week and 7.1%
(10) consumed them once a week or less. Monthly consumption was reported by 6.4% (9)

while 5.0% (7 ) never consumed roots and tubers.

The study shows that 39.7% (56) of the respondents reported to consume fruits daily,
followed by consumption on a 3-4 times a week i.e. 36.2% (51). 17.0% (24), 5.0% (7) and
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2.1% (3) of the respondents of the study reported to consume fruits once a week or less,
monthly and never respectively. This findings is similar to the study conducted by (Choi et

al., 2019) where 32.6% consume fruits daily.

Table 4.16 Distribution of fruits and vegetables consumption among the respondent (n =

141)
Fruits and vegetables Frequency Percent (%)
GLV
Daily 129 91.5
3-4 times a week 9 6.4
Once a week or less 2 1.4
Never 1 0.7
Other Vegetables
Daily 136 96.5
3-4 times a week 5 3.5

Roots and tubers

Daily 102 72.3
3-4 times a week 13 9.2

Once a week or less 10 7.1

Monthly 9 6.4

Never 7 5.0

Fruits

Daily 56 39.7
3-4 times a week 51 36.2
Once a week or less 24 17.0
Monthly 7 5.0

Never 3 2.1

Consumption of GLV, other vegetables, roots and tubers and fruits were not found to
be significant association with blood pressure. A meta-analysis conducted by (Wu ef al.,
2016) indicated that higher overall fruit and vegetables consumption is linked to a reduced
risk of developing hypertension, with a 1.9% decrease in risk for each additional serving of

fruit.
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Daily milk consumption is significantly higher than curd consumption among
respondents, according to Table 4.17. While 68.8% drink milk daily, only 35.5% consume
curd each day. This observation aligns with findings from (Pallathadka et al., 2022) who
also reported a 68.8% daily milk consumption rate. Following this, 13.5% consume milk 3-
4 times a week, 5.7% once a week or less and a mere 0.7% monthly. For curd, 41.8%
consume it 3-4 times a week, 14.2% once a week or less, and 0.7% monthly. Notably,

11.3% never consume milk and 7.8% never consume curd.

Regarding ghee consumption, a significant portion of respondents (37.6%) indicated
they never consume it. Other consumption frequencies, in descending order, included
monthly, once a week or less, and daily. A minority (6.4%) reported consuming ghee 3-4
times a week. In contrast, paneer or cheese was most commonly consumed monthly by
76.6% of respondents. Never and once a week or less were the next most common

responses, while only 5.7% consumed paneer or cheese 3-4 times a week.

No significant association was found between dairy products and both SBP and DBP
(p value > 0.05). A study conducted by (Feng ef al., 2022) suggests that total dairy product
is associated with a low risk of overweight or obesity, hypertension, and T2DM, especially
milk and yogurt for overweight or obesity, low-fat dairy and milk for hypertension, and

yogurt for T2DM.
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Table 4.17 Distribution of dairy products consumption among the respondents (n =141)

Dairy products Frequency Percent (%)
Milk

Daily 97 68.8
3-4 times a week 19 13.5
Once a week or less 8 5.7
Monthly 1 0.7
Never 16 11.3
Curd

Daily 50 35.5
3-4 times a week 59 41.8
Once a week or less 20 14.2
Monthly 1 0.7
Never 11 7.8
Ghee

Daily 12 8.5
3-4 times a week 9 6.4
Once a week or less 15 10.6
Monthly 52 36.9
Never 53 37.6

Paneer or cheese

3-4 times a week 8 5.7
Once a week or less 9 6.4
Monthly 108 76.6
Never 16 11.3

As shown in Table 4.18, among animal products, eggs are preferred for daily consumption
above all others. 28.4%, 34.8% and 4.3% reported to consumed eggs 3-4 times a week,
once a week or less and monthly respectively. 18.4% of the respondent reported to never
consume egg. This is similar to the study done in China by (Guo et al., 2018) where 13.1%

of the respondents consume egg daily.
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The study shows that 58.9% of the respondents reported to consume chicken 3-4 times
a week, followed by never and once a week or less i.e. 19.1% and 17.8%. And consistent
2.1% of the respondents of the study reported to consume chicken on daily and monthly
basis respectively. Both fish and red meat were primarily consumed on a monthly basis.
16.3% reported eating fish on once a week or less, compared to 22.7% for red meat. More
frequent consumption 3-4 times a week was low for both: 2.1% for fish and 11.4% for red

meat. Notably, 21.3% never ate fish while 17.0% never consume red meat.

Table 4.18 Distribution of consumption of non-veg products (n = 141)

Frequency Percent (%)
Chicken
Daily 3 2.1
3-4 times a week 83 58.9
Once a week or less 25 17.8
Monthly 3 2.1
Never 27 19.1
Fish
3-4 times a week 3 2.1
Once a week or less 23 16.3
Monthly 85 60.3
Never 30 21.3
Red meat
3-4 times a week 16 11.4
Once a week or less 32 22.7
Monthly 69 48.9
Never 24 17.0
Egg
Daily 20 14.1
3-4 times a week 40 28.4
Once a week or less 49 34.8
Monthly 6 43
Never 26 18.4
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A study done by (Schwingshackl et al., 2017) suggested that higher intakes of red and
processed meats are associated with increased risk of hypertension, while higher intakes of
whole grains, fruits, nuts and dairy are associated with decreased risk. No significant
association was found between BP and any of the non-veg products: chicken, fish, red

meat and egg.

Table 4.19 Distribution of processed products consumption among the respondents (n

=141)

Frequency Percent (%)
Carbonated drinks
Daily 1 0.7
3-4 times a week 3 2.1
Once a week or less 9 6.4
Monthly 87 61.7
Never 41 29.1
Packaged foods
Daily 4 2.8
3-4 times a week 7 5.0
Once a week or less 8 5.7
Monthly 90 63.8
Never 32 22.7

Daily consumption rates for carbonated drinks and packaged foods were reported as 0.7%
and 2.8% respectively. However monthly consumption of carbonated drinks was 61.7%
and packaged foods was 63.8%. The survey also detailed less frequent consumption for
both categories, including once a week or less and 3-4 times a week. 29.1% and 22.7% of
the respondents reported that they had never consume carbonated drinks and packaged

foods respectively.

A study conducted by (Johny et al., 2018) reported that 66% of participants consume
carbonated drinks monthly. The study conducted by (Bhattacharya et al., 2022) reported
91.3% of the participants consume packaged foods monthly which contrasts to our study.
No significant association was found between BP and both carbonated drinks and

packaged foods.
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4.5 Physical Activity

Table 4.20 Distribution of physical activity of the respondents (n = 141)

Frequency Percent (%)
Household chores
Too much 20 14.1
Lot 49 34.8
Little 55 39.0
Very less 18 12.1
Walking or jogging
Daily 50 35.5
Few times a week 23 16.3
Sometimes 45 31.9
Never 23 16.3
Heart racing exercise
Daily 18 12.8
Few times a week 8 5.7
Sometimes 17 12.0
Never 98 69.5
Sitting or reclining time
<90 min 47 333
> 90 min 94 66.7
Total 141 100.0
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Table 4.21 Distribution of duration of physical activity of the respondents (n = 141)

Frequency Percent (%)

Walking or jogging

< 30 minutes 48 34.0
30-60 minutes 56 39.7
> 60 minutes 14 9.9
Total 118 83.7
Heart racing exercise

< 30 minutes 23 16.3
30-60 minutes 16 11.3
> 60 minutes 4 2.8
Total 43 30.5

An analysis of physical activity types (Table 4.20) revealed that a substantial majority of
respondents (118 out of 141, or 83.7%) regularly walked or jogged. However, only 43
(30.5%) engaged in activities that elevate heart rate. No significant association was found
between systolic and diastolic blood pressure and either the timing of walking (morning or
evening) or participation in heart-racing activities (p value > 0.05). This contrast to a cross-
sectional study conducted on Japanese workers revealed that engaging in exercise during
the evening hours (18:00-21:00) was associated with lower blood pressure than exercising

at other times of the day (Imamura ef al., 2022).

As shown in Table 4.21, the duration of physical activity varied among respondents.
Among the 83.7% who walked or jogged, the largest proportion (39.7%) spent 30-60
minutes on each session, followed by those who walked for less than 30 minutes (34.0%)
and more than 60 minutes (9.9%). For the 30.5% of respondents who performed heart-
racing activities, the breakdown was 16.3% for less than 30 minutes, 11.3% for 30-60
minutes, and 2.8% for over 60 minutes. Studies show that 30—60 minutes of moderate-
intensity activity, like walking or jogging is associated with significant improvements in

both physical health and subjective well-being (Wicker and Frick, 2015).
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Frequency

Yes: 121 (85.8%)
No: 20 (14.2%)

A higher level of BP than normal: 118 (83.7%)
A lower level of BP than normal: 1 (0.7%)

Either higher or lower BP than normal: 3 (2.1%)

I do not know: 19 (13.5%)
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Knowledge questionnaires about blood pressure and hypertension were asked with the
respondents and then the answers were analyzed. The frequency distribution of
the responses about knowledge by the respondents is shown in Table 4.22. The
knowledge score varied between 3 and 15 points with an average of 12.178 =+ 3.252. The
study shows that 78.7% had good knowledge whereas, 21.3% had poor knowledge
regarding hypertension as shown in Fig. 4.4. This finding is consistent with the finding of
the study conducted in Nigeria on Knowledge, Attitude and Perception of Hypertension
among staff of a tertiary institution, where it was found that 77.1% of the respondents had

good knowledge about hypertension (Mgbahurike and Lelesi, 2022).

4.6.1 Knowledge related score of the respondents

4.6 KAP score of hypertensive respondents

8 oo
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Fig. 4.4 Knowledge score of respondents

Do you know normal BP reading?

Questions
What is HTN?

Table 4.22 Responses to knowledge questions by the respondents (n = 141)



Do you know the Causes of HTN?

Do you know Symptoms of HTN?

Do you know Symptoms of low BP?

Is HTN heritable?

Is HTN curable?

Do you know what complications

can arise if BP is not controlled?

Do  antihypertensive  medicines
sometimes lower your BP below
normal?

Is excessive salt intake one of the

risk factors for developing high BP?

Is excessive alcohol intake one of
the risk factors for developing high
BP?

Is being overweight one of the risk

factors for developing high BP?

Is regular BP measurement necessary

for high BP patients?

Yes: 116 (82.3%)

No: 25 (17.7%)

Yes: 120 (85.1%)

No: 21 (14.9%)

Yes: 117 (83.0%)

No: 24 (17.0%)

Yes: 109 (77.3%)

No: 24 (17.0%)

I don’t know: 8 (5.7%)
Yes: 49 (34.8%)

No: 81 (57.4%)

I don’t know: 11 (7.8%)
Heart disease: 8 (5.7%)
Diabetes mellitus: 3 (2.1%)
Eye problem: 1 (0.7%)
Kidney diseases: 2 (1.4%)
All of the above: 114 (80.9%)
I do not know: 13 (9.2%)
Yes: 115 (81.6%)

No: 20 (14.2%)

I do not know: 6 (4.3%)
Yes: 132 (93.6%)

No: 3 (2.1%)

I do not know: 6 (4.3%)
Yes: 127 (90.1%)

No: 4 (2.8%)

I do not know: 10 (7.1%)
Yes: 118 (83.7%)

No: 8 (5.7%)

I do not know: 15 (10.6%)
Yes: 128 (90.8%)

No: 4 (2.8%)

I do not know: 9 (6.4%)
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Do you have to take antihypertensive  Yes: 105 (74.5%)

medicines for life long? No: 25 (17.7%)
I do not know: 11 (7.8%)

What changes in life should be taken ~ Control your blood sugar: 1 (0.7%)

to control or prevent HTN? Limit alcohol consumption and smoking: 4
(2.8%)
Maintaining healthy body weight: 2 (1.4%)
Limit salt intake: 22 (15.6%)
All of the above: 96 (68.1%)
I do not know: 16 (11.3%)

Note: values in parentheses are the percentage distribution of the sample.

4.6.2 Attitude related score of the respondents

The frequency distribution of the attitude related answers by the respondents is shown in
Table 4.23. The attitude score varied between 0 and 5 with a median of 5. As shown in Fig.
4.5, the study shows that 93.6% had good attitude whereas, 2.1% had moderate and 4.3%
had unacceptable attitude towards hypertension. This finding is consistent with the finding
of the study conducted in Neno, rural Malawi on determinants of hypertension-related
knowledge, Attitude and Practices (KAP) among caregivers, where it was found 93.3% of
the respondents had good attitude towards hypertension (Maluwa et al., 2025).

B Good Moderate Unacceptable

Fig. 4.5 Attitude score of respondents
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Table 4.23 Responses to attitude questions by the respondents (n = 141)

Questions Frequency

Should we reduce salt intake to prevent hypertension?  Yes: 134 (95.0%)
No: 7 (5.0%)

Do you think regular checking of BP is important? Yes: 130 (92.2%)
No: 11 (7.8%)

Do you think regular medication is important in Yes: 135 (95.7%)

hypertension? No: 6 (4.3%)

Should we keep in touch with the physician regularly?  Yes: 132 (93.6%)
No: 9 (6.4%)

Should we exercise regularly for healthy life? Yes: 132 (93.6%)
No: 9 (6.4%)

Note: values in parentheses are the percentage distribution of the sample.

4.6.3 Practice related score of the respondents

Table 4.24 presents the frequency distribution of respondents' practice related answers.
The score varied between 6 and 20 with an average of 13.482 + 2.953. The study
demonstrated a proportion of 78.0% respondents reported unacceptable practice whereas,
22.0% had acceptable practice regarding hypertension. This finding aligns to the study
done in Baghdad, Iraq on KAP about hypertension in hypertensive patients where it was
found 76.0% of the respondents had unacceptable score of practice regarding hypertension

(Sadeq and Lafta, 2017). Fig. 4.6 shows the practice score of respondents.

Acceptable B Unacceptable

110

Fig. 4.6 Practice score of respondents
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Table 4.24 Responses to practice questions by the respondents (n = 141)

Questions Frequency

How often do you measure your BP? Frequently: 57 (40.4%)
Sometimes: 83 (58.9%)
Never: 1 (0.7%)

How often do you moderate your salt intake? Frequently: 100 (70.9%)
Sometimes: 33 (23.4%)
Never: 8 (5.7%)

How often do you avoid fatty food consumption? Frequently: 91 (64.5%)
Sometimes: 42 (29.8%)
Never: 8 (5.7%)

How often do you smoke? Daily: 6 (4.3%)
Few times a week: 3 (2.1%)
Rarely: 11 (7.8%)
Never: 121 (85.8%)

How often do you perform physical exercise? Frequently: 22 (15.6%)
Sometimes: 95 (67.4%)
Never: 24 (17.0%)

How often do you check your body weight? Frequently: 38 (27.0%)
Sometimes: 99 (70.2%)
Never: 4 (2.8%)

How often do you consume alcohol? Daily: 9 (6.4%)
Few times a week: 15 (10.6%)
Rarely: 37 (26.2%)
Never: 80 (56.8%)

How often do you miss the dose of your medication? Frequently: 2 (1.4%)
Sometimes: 60 (42.6%)
Never: 79 (56.0%)

How often do you consult your healthcare provider? Frequently: 33 (23.4%)
Sometimes: 102 (72.3%)
Never: 6 (4.3%)

How often do you check your lipids? Frequently: 12 (8.5%)
Sometimes: 59 (41.8%)
Never: 70 (49.6%)

Note: values in parentheses are the percentage distribution of the sample.
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4.6.4 Medication adherence related score of the respondents

Table 4.25 shows the frequency distribution of the medication adherence answers by the
respondents. The medication adherence score varied between 13 and 40 with a median of
36. As shown in Fig. 4.7, the study shows that 86.5% had good medication adherence
whereas, 13.5% had poor medication adherence towards hypertension. This finding is
consistent to the study conducted in Taif city, Saudi Arabia on factors related to treatment
adherence among hypertensive patients: A cross-sectional study in primary healthcare
centers where it was found that 86.0% of the respondent had good adherence towards

hypertension (Alsofyani et al., 2022).

B Poor El Good

13.5%

86.5%

Fig. 4.7 Medication adherence score of respondents

Table 4.25 Responses to medication adherence questions by the respondents (n = 141)

Questions Frequency

How often do you forget to take your Never: 79 (56.0%)

medication to control blood pressure? Once in a while: 59 (41.8%)
Majority of the times: 3 (2.1%)
Always: 0

How frequently do you choose not to take your Never: 122 (86.5%)

medication? Once in a while: 16 (11.3%)
Majority of the times: 1 (0.7%)
Always: 2 (1.4%)
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Do you change the medicine dose or number of Never: 100 (70.9%)

tablets without physician consultation? Once in a while: 39 (27.7%)
Majority of the times: 1 (0.7%)
Always: 1 (0.7%)

Do you stop taking medications on the day you Never: 128 (90.8%)

feel comfortable? Once in a while: 6 (4.3%)
Majority of the times: 5 (3.5%)
Always: 2 (1.4%)

Have you ever stopped taking your medications  Never: 124 (87.9%)

without telling your doctor because of your Once in a while: 12 (8.5%)

perceived side effects? Majority of the times: 3 (2.1%)
Always: 2 (1.4%)

How frequently do you forget to take medicine Never: 76 (53.9%)

due to forgetfulness? Once in a while: 58 (41.1%)
Majority of the times: 6 (4.3%)
Always: 1 (0.7%)

How often do you stop medicines when your Never: 127 (90.1%)

blood pressure is controlled? Once in a while: 10 (7.1%)
Majority of the times: 1 (0.7%)
Always: 3 (2.1%)

How frequently have you stopped taking blood  Never: 111 (78.7%)

pressure medicine while you are sick due to Once in a while: 26 (18.4%)

other acute illnesses such as flu? Majority of the times: 2 (1.4%)
Always: 2 (1.4%)

Have you ever been annoyed by adhering to the  Never: 102 (72.3%)

treatment plan, as some patients feel discomfort  Once in a while: 33 (23.4%)

taking it daily? Majority of the times: 4 (2.8%)
Always: 2 (1.4%)

How frequently do you refill well in advance Never: 11 (7.8%)

before the blood pressure medicine finishes? Once in a while: 69 (48.9%)
Majority of the times: 27 (19.1%)
Always: 34 (24.1%)

Note: values in parentheses are the percentage distribution of the sample.
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4.7 Association between socio-demographic and associated factors with the
knowledge regarding HTN among the adults using antihypertensive medications

4.7.1 Association between knowledge and socio-demographic variables

Table 4.26 Association between knowledge level and socio-demographic variables (n =

141)
Knowledge level %2 P value
Good Poor
Age group
<50 64 8 9.433 0.009*,
> 50 47 22
Education level
Illiterate 0 11 43.178 0.001*,
Literate 111 19
Duration of HTN
6 months- 1 year 13 3 1.428 0.861.
1-2 years 25 5
> 2 years 73 22
Genetic history
Yes 76 21 1.294 0.524,
No 35 9

* denotes p value significant at 0.05 level
a Tested by Chi- square Test
. Tested by Fisher’s Exact Test

The association between knowledge level and socio-demographic variables is shown in
Table 4.26. No significant association was reported between the knowledge scores
concerning HTN and some of the studied factors: duration of onset of HTN, genetic history

of HTN (all p values > 0.05).

The reason behind why duration of onset of HTN association with knowledge didn’t
reach significant association might be even with a longer duration of HTN, individuals
might not seek or receive adequate education about their condition. And for genetic history

to not reach statistical significance, it might be many individuals with a genetic history
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may remain unaware of the disease's etiology, prevention, and management unless actively

educated.

However, there is a significant association between the knowledge scores concerning
HTN and age group (p value = 0.0098) and education level (p value = 0.001). The finding
of the study is consistent with the findings of the study conducted in Nepal by (Bashyal
and Thapa, 2020). It might be older individuals may have more life experiences or
exposure to health issues, potentially enhancing their awareness and knowledge about
HTN. And higher education levels are often associated with better health literacy, enabling
individuals to understand medical advice, terminology and the importance of managing

HTN.

Salt intake was not significantly associated (p value = 0.098) with knowledge level.
The reason might be people may be aware of the dangers of excessive salt, knowledge
often fails to change actual eating behaviors due to factors like taste preferences, cultural

habits, food availability and the widespread presence of hidden salt in processed foods.

4.7.2 Association between knowledge and blood pressure

Table 4.27 and Table 4.28 shows the association between knowledge with SBP and DBP
respectively. No statistically significant relationship was found between blood pressure
levels and knowledge, attitude, or practice (p value > 0.05). This suggest that having
knowledge isn't always enough to change behavior or control blood pressure effectively.
People might be aware of hypertension and healthy habits, but face challenges putting that
knowledge into practice. These hurdles can be personal, like a lack of motivation; social,
like cultural norms; or systemic, like limited access to healthcare or financial constraints.
Another factor is that individual body chemistry and daily habits, regardless of what
someone knows can significantly impact blood pressure levels. The finding of the study is
consistent with the study done by (Buang et al., 2019) where attitude and practice scores
did not show significant correlation between BP (p value > 0.05). The reason might be
positive attitude does not always lead to effective or consistent practices that influence

blood pressure levels.
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Table 4.27 Association between knowledge level and systolic blood pressure (n = 141)

Systolic BP Knowledge level 2 P value
Good Poor

Non-Hypertensive 80 20 1.008 0.604

Hypertensive 31 10

Note: p value significant at 0.05

Table 4.28 Association between knowledge level and diastolic blood pressure (n = 141)

Diastolic BP Knowledge level %2 P value
Good Poor

Normal 80 21 0.159 0.923

Hypertensive 31 9

Note: p value significant at 0.05

4.8 Association between socio-demographic and associated factors with attitude

regarding HTN among the adults using antihypertensive medications

The association between attitude level and socio-demographic variables is shown in Table

4.29. No significant association was reported between the attitude scores concerning HTN

and some of the studied factors: age group, duration of onset of HTN, genetic history of

HTN (all p values > 0.05). However, there is a significant association between education

level, and attitude level (p value = 0.002). The reason might be higher education typically

equips individuals with expanded knowledge, sharpened critical thinking abilities and

exposure to a wider range of viewpoints.

The study shows there is no significant association between sodium intake and attitude

level (p value = 0.195). The finding is similar with the study conducted by (Marakis et al.,

2023).
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Table 4.29 Association between attitude level and socio-demographic variables (n = 141)

Attitude level %2 P value

Good Moderate Poor

Age group

<50 70 0 2 3.686 0.097.
>50 62 3 4

Education level

Illiterate 7 1 3 12.658 0.002*,
Literate 125 2 3

Duration of HTN

6 months- 1 year 15 1 0 4.533 0.254.
1-2 years 27 0 3

> 2 years 90 2 3

Genetic history

Yes 91 2 4 0.373 1.000.
No 41 1 2

* denotes p value significant at 0.05 level

. Tested by Fisher’s Exact Test

4.9 Association between socio-demographic and associated factors with the practice

regarding HTN among the adults using antihypertensive medications

Table 4.30 shows the association between socio-demographic and associated factors with
the practice regarding HTN. No significant association was reported between the practice
scores concerning HTN and any of the studied factors: age, education level, duration of
onset of HTN, genetic history of HTN (all p value > 0.05). The reason might be health
practices related to HTN are often influenced more by individual awareness, access to
healthcare, and cultural or community factors rather than basic demographic characteristics
alone. For instance, while older age or higher education might suggest improved health
practices, these factors alone don't ensure better knowledge or adherence if health
education and screening programs are either inadequate or fail to effectively reach all

populations.
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The study shows there is significant association between sodium intake and practice
level (p value = 0.006). This finding is similar to the study done by (Singer et al., 2015)
where no significant association was found between sodium intake and cardiovascular

mortality in hypertensive individuals over an 18.6 year follow-up.

Table 4.30 Association between practice level and socio-demographic variables (n = 141)

Practice level %2 P value

Acceptable Unacceptable

Age group

<50 15 57 0.555 0.758,
>50 16 53

Education level

[lliterate 1 10 3.324 0.220.
Literate 30 100

Duration of HTN

6 months- 1 year 3 13 1.118 0.916.
1-2 years 5 25

> 2 years 23 72

Genetic history

Yes 26 71 4.769 0.092,
No 5 39

p-value Statistically Significance at 0.05
a Tested by Chi- square Test
o Tested by Fisher’s Exact Test

4.10 Association between socio-demographic and associated factors with the
medication adherence regarding HTN among the adults using antihypertensive

medications

Table 4.31 shows the association between medication adherence level and socio-
demographic variables. There was a significant association between the medication
adherence score concerning HTN and some of the studied factors: education level (p value

=0.001), duration of onset of HTN (p value = 0.024) and genetic history of HTN (p value
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=0.017). The finding of the study is similar with the study in Iran by (Esmaeili et al., 2017)

where education level and duration of onset of HTN was significantly associated.

However, there was no significant association reported between medication adherence

score concerning HTN and age groups (p value > 0.05). Some studies indicate that older

age may correlate with better adherence due to factors like retirement and fewer prescribed

medications (Uchmanowicz ef al., 2019).

Table 4.31 Association between medication adherence level and socio-demographic

variables (n = 141)

Adherence level 2 P value
Good Poor

Age group
<50 65 7 4.590 0.079.
>50 57 12
Education level
[lliterate 5 6 15.371 0.001%,
Literate 117 13
Duration of HTN
6 months- 1 year 12 4 9.751 0.024*,
1-2 years 26 4
> 2 years 84 11
Genetic history
Yes 82 15 7.824 0.017%,
No 40 4

* denotes p value significant at 0.05 level

. Tested by Fisher’s Exact Test

4.11 Association of salt intake with KAP

There was no significant association between knowledge, attitude with salt intake whereas,

it was found that practice and salt intake were significantly associated. This finding is

similar to the study conducted in Bangladesh by (Chandra et al., 2025) where practice and

salt intake were significantly associated.
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4.12 Correlation between KAP regarding hypertension

The correlation is estimated through bivariate analysis model to explore the relationship

between the KAP scores. The correlation between KAP is shown in Table 4.32.

Table 4.32 Correlation between KAP

Variables Pearson correlation P-value Interpretation
Knowledge and attitude +0.714%* <0.001 Positive correlation
Knowledge and practice +0.291** <0.001 Weak correlation
Attitude and practice +0.401** <0.001 Moderate correlation

**Correlation is significant at the 0.01 level (2-tailed)
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PartV

Conclusions and Recommendations

5.1 Conclusion

The study was aimed at assessing the patient’s knowledge, attitude and practice about

hypertension and dietary practices on hypertension among anti-hypertensive medications

users of Dharan Sub- Metropolitan, City. The findings of this study lead to the following

conclusions:

a) A study of hypertensive patients in Dharan found that knowledge was present in
78.7%, a positive attitude in 93.6% and relevant practices in 22.0% of patients.

b) About half of the patients 67 (47.5%) were self-employed while a majority of the
patients had atleast a primary education 53 (37.6%). Only 11 (7.8%) of the patients
reported being illiterate.

c) Most of the respondents i.e. 86.5% are non-vegetarian and 95.0% are married. 67.4%
of the respondents are living with HTN for over 2 years.

d) 85.8% and 56.7% of the respondents never smoke and consume alcohol respectively.

e) It was found that majority of participants 73.75% consumed inadequate calories,
86.5% consumed adequate protein and 90.8% consumed 5 gm of salt in a day.

f) The medication adherence score was found to be 86.5%.

g) Majority of them (76.6%) consumed salad daily and 19.9% consumed meals more
than 3 times a day. Almost half of them i.e. 48.9% consumed red meat on monthly
basis and 24% never consumed red meat.

h) There is a significant association between knowledge scores concerning HTN and both

age groups and education level.

5.2 Recommendations

The study can be further continued with the following recommendations:

a)

b)

Despite of having good knowledge and attitude of participant towards healthy lifestyle
habits, the practice regarding lifestyle modification among hypertensive patients is low.
Therefore, educational interventions and awareness programs targeting hypertensive
patients should be initiated.

Proper and regular use of anti hypertensive drugs among known hypertensives will

help reduce morbidity and mortality rates of hypertension crisis.
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d)

Comparative study of KAP of old hypertensive patients and newly diagnosed
hypertensive patients can be done.
Comparative study on KAP of before and after an awareness campaign on

hypertension can be conducted.
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Part VI

Summary

Hypertension is a major contributor to the global disease burden. The prevalence and rate
of diagnosis of hypertension in children, adolescents and adults appears to be increasing.
Hypertension possess a significant global health crisis. Prevention, detection, treatment and
control of this condition should receive high priority. Among 20 wards, only 4 wards were
selected by using simple random sampling technique and patients of age group 20 years to
80 years old for sample data collection. This community based cross-sectional study
assessed the knowledge, attitudes and practices among 141 individuals with hypertension
in Dharan, all of whom had been diagnosed with the condition at least six months prior to
the study. A face to face interview using a semi-structured questionnaire was carried out
for data collections and anthropometric measurements were taken. Socio demographic

characteristics of the participants were determined.

The study assessed that 78.7%, 93.6% and 22.0% of the patients had a good knowledge,
attitude and practice score respectively. Majority 68.8% had family history of hypertension
and 67.4% of them had hypertension for over 2 years. 95.7% of the respondent knew that
regular medication is important to prevent high blood pressure and 93.6% understood that
regular exercise contributes to a healthy life. However, 17.0% never performed any sorts of
exercise. The medication adherence score was found to be 86.5%. 85.8% and 56.7% of the
respondents never smoke and consumed alcoholic beverages. No statistically significant
relationship was found between blood pressure levels and knowledge of the participants.
This suggest that having knowledge isn't always enough to change behavior or control

blood pressure effectively.

In conclusion, although participants demonstrated good knowledge and a positive
attitude toward healthy lifestyle habits, their actual implementation of lifestyle changes
among hypertensive patients was generally low. However, the favorable attitude observed
should be nurtured and introducing a lifestyle intervention program could enhance the
adoption of healthier practices for better management and control of hypertension.
Additionally, community awareness initiatives should be expanded to reach the broader

population.
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Appendices

Appendix A: Consent letter from Dharan Sub-Metropolitan, City




Appendix B: Consent form

Date: ..o,

Namaste! I Ms. Nikita Karki undergraduate student in Department of Nutrition and
Dietetics conducting a dissertation work for award of bachelor’s degree in Nutrition and
Dietetics. The topic for the study “knowledge, attitude and practice about hypertension

and dietary practices among antihypertensive medication users of Dharan.”

I have been told in a language that I understand about the study. I have been told that this is
for a dissertation procedure, that my and my participation is voluntary and he/she reserve
the full right to withdraw from the study at my own initiative at any time without having to
give reason and that refresh to participate or withdraw from the study at any stage will not
prejudice my/his/her rights and welfare. Confidentiality will be maintained and only be
shared for academic purposes. This consent form being signed voluntarily indicates your

participation in the study.

I hereby give consent to participate in the above study. I am also aware that I can withdraw
this consent at any later date, if I wish to. This consent form being signed voluntarily

indicates participate in the study until I decide otherwise.

Signature

The study procedures will be explained in the detail and I hope all questions will fully and

clearly be answered.

Investigator’s sign

Date:
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Appendix D: Photo gallery

¢) Measuring weight d) Measuring height
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