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SUMMARY
Hypertension is a global public health problem, accounting for substantial morbidity and
mortality. It is gradually assuming epidemic dimensions with the dawn of epidemiological
transition from communicable to non-communicable diseases. Achieving a target blood
pressure control is an important management challenge globally. Sedentary lifestyle
behaviour has been a major difficulty in achieving adequate blood pressure control.
A lot of studies have been done on pharmacological management of hypertension while there
is still paucity or insufficient information in our environment on the non-pharmacological
management of hypertension of which regular physical exercise is considered a cornerstone.
Therefore, the aim of this study is to determine the role of physical exercise on blood pressure
control among hypertensives attending Family Medicine Clinic, Federal Medical Centre, IdoEkiti. The objectives of the study are: to assess the knowledge of respondents about
hypertension, to determine medication adherence and blood pressure (BP) control among the
respondents and lastly to evaluate the relationship between physical exercise and blood
pressure (BP) control among respondents.
A total number of 368 adult hypertensive patients who had been on treatment for at least 3
months were recruited into the study. They were randomized into two groups (184 in the
intervention group and 184 in control group). Relevant data were collected using interviewer
administered semi-structured questionnaire. Only the intervention group was prescribed
moderate (brisk walking) intensity exercise of 30 minutes per day for a total number of three
times per week in the morning and they were also engaged in a light intensity exercise
(walking) of 30 minutes three times per week in the evening. They were equally encouraged
to improve on their baseline daily activities.
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The differences in the blood pressure (BP) control between the intervention and control
groups were significant (p < 0.05). In the post-intervention, 89.0% and 86.3% of the
respondents in the intervention group had good SBP and DBP respectively when compared to
34.3% of SBP and 53.0% of DBP in the control group. The difference in the mean IPAQ
score in the intervention group increased significantly from 583.8±215.3 (pre-intervention) to
3342.6±612.1 METs (post-intervention). It was concluded from the study that avoiding
sedentary lifestyle and engaging in continuous regular physical exercise were linked to
improved blood pressure control. There was a positive relationship between physical exercise
and blood pressure control.
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CHAPTER ONE
1.1. INTRODUCTION
Hypertension is the commonest non-communicable disease and the leading cause of
cardiovascular disease in the world.1 It is an important and major public health challenge in
both economically developing and developed countries and it affects approximately one
billion people worldwide.1 Hypertension causes about 7.1 million death per year and 4.5
percent of the current global disease burden which translates to 64 million disability adjusted
life years (DALYs).2
The burden of non-communicable diseases (NCDs) such as hypertension is increasing in
epidemic proportion in Africa, in fact there is an emerging evidence to show that the pattern
of diseases in sub-Saharan African is changing, with non-communicable diseases replacing
the infectious communicable diseases and it has been documented as a threat to the health of
the people and is a major contributor to the morbidity and mortality in the sub region.3
Hypertension or high blood pressure, sometimes called arterial hypertension, is a chronic
medical condition in which the blood pressure in the arteries is elevated.4 This requires the
heart to work harder than normal to circulate blood through the blood vessels.
According to the Seventh report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JNC-VII), hypertension is defined as a
systolic blood pressure (SBP) of 140 mmHg or greater and/or a diastolic blood pressure
(DBP) of 90 mmHg or greater in subjects who are not taking antihypertensive medication.4
The global prevalence of hypertension is on the increase, in the year 2000, 972 million people
had hypertension with a prevalence rate of 26.4%.1 These are projected to increase to 1.54
billion individuals and a prevalence rate of 29.2% in 2025.1
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Increasing urbanization typically leads to changing lifestyle factors which manifest in rapid
epidemiological transitions with increased chronic disease burden in West Africa.5 The
prevalence of hypertension is in line with the degree of urbanization in West Africa, with
prevalence highest in Guinea (43.6%) and Burkina Faso (40.2%).6,7 The prevalence of
hypertension in different parts of sub-Saharan African estimated in 2008 by Twagirrumukiza
et al, put the prevalence at 18.4% for Nigeria.8 The increasing prevalence of hypertension is
attributable to rapid transition of life style practices in developing countries including Nigeria,
as well as increasing elderly population. 9
Hypertension increases with age, and the elderly comprise the fastest expanding age group
globally, with the greatest increase occurring in developing countries.10 A study conducted by
Asekun-Olarinmoye and colleague on the prevalence of hypertension in rural communities in
South-West, Osun State Nigeria found that age 50 ‒ 69 years constitute 42.0% and the highest
proportion of their hypertensives.11
The most common complications of hypertension are stroke, congestive heart failure and
chronic kidney disease. A 5-year survey of medical admission in Enugu South-East Nigeria
put hypertensive related complications as 46.1% and this accounted for more than two-third of
cardiovascular system admission.12,13 Likewise a 3-year review of adult hypertensive
admission in Benin-city, South-South, Nigeria, Ukoh reported that two-third of medical
admission were as a result of high blood pressure and related morbidities.14
Hypertension can be managed pharmacologically using antihypertensive medications and
non-pharmacologically with lifestyle modifications which have been shown to significantly
reduce blood pressure in hypertensives of which physical activity is considered as one of the
mainstay.12 Lifestyle measures for lowering blood pressure such as reducing salt intake, and
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alcohol consumption, increasing physical activity, controlling overweight and obesity,
avoiding stress and others can potentially reduce requirements for antihypertensive
medication and prevent high blood pressure from developing in non-hypertensive
individuals.4
The controversies over the combined effect of exercise and weight reduction on blood
pressure have been shown to help independently in a study conducted by Hagberg et al.15 This
was further corroborated by a comprehensive review by Collier and colleagues and they
concluded that exercise training and dietary weight loss are independent, and that exercise
can be effective in lowering blood pressure without concomitant reduction in body weight.16
Exercise as a lifestyle modification is beneficial to a wide variety of health conditions.
Regular physical activity is the first treatment recommended to lower blood pressure and
improve cardiovascular health both in the general population and those with hypertension.17
The benefits of control and treatment of high blood pressure are well-established from many
previous studies, trials, reports, and guidelines in different populations, ethnic groups and
nations. 4,18 A study on the effect of long-term physical exercise on blood pressure by Bell and
colleagues revealed that moderate intensity physical exercise resulted in slight reduction of
about 3.11 mmHg (SBP) and 2.99 mmHg in (DBP) from the base line to six weeks while at
12th weeks a reduction of 12.26 mmHg (SBP) and 8.41 mmHg (DBP) was found.19 Most
exercise prescription for hypertensive patient include a duration of 30-60 minutes of aerobic
exercise performed 3-5 times a week, several studies confirmed the result of low to moderate
training being just as efficient in lowering blood pressure compared to high intensity
cardiovascular exercise.18
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In the seventh Report of the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC-VII), physical activity compares favorably with
other recommended lifestyle changes in reducing resting blood pressure; a low to moderate
intensity exercise of at least 30 minutes per day, 3-5 times in a week can reduce systolic blood
pressure by 4-9mmHg.4
There are evidences that aerobic training helps to reduce blood pressure, for example in a
meta-analysis of 54 clinical trials in hypertensive men and women findings included a
reduction in SBP by an average of 3.8mmHg and 2.58mmHg for DBP. 18
The use of antihypertensive medication also necessitates physical activity guidelines,
exercise is recommended as an adjunct to antihypertensive medication as there appears to be
an additive effect of physical activity with most antihypertensive medication.18
1.2

STATEMENT OF THE RESEARCH PROBLEM

Hypertension is such an important public health challenge in both economically developing
and developed countries.1 Significant numbers of individuals with hypertension are unaware
of their condition and, among those diagnosed hypertensives, treatment is frequently
inadequate. Majority of the patients were only aware of the pharmacological management
while only few numbers were aware of the non-pharmacological approach. Measures are
required by physicians to improve patient education on the disease especially in the area of
non-pharmacological approach.
Hypertension and other non-communicable diseases are currently responsible for at least 20
percent of all deaths in Nigeria and constitute up to 60 percent of the patient admitted into the
medical wards of most tertiary hospital in Nigeria.20 Despite the availability of medical
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treatment, outcomes for the disease are very poor, prompting calls for better understanding of
the knowledge of the disease.
Hypertension places an excessive financial burden on populations and health system,
consuming scarce resources.21 Population - based preventive approaches are thus central for
the management of elevated blood pressure in developing countries where clinic-based care
for complications is not a feasible option.
There is also displacement of infectious diseases by non communicable diseases as a major
cause of morbidity and mortality; as a community or country develops, this has been
confirmed in most countries of the world including Nigeria.20,22,23 The rate of hypertension
and its complications such as heart failure, stroke and chronic kidney disease are somehow
decreasing in developed countries and it is increasing in developing countries possibly due to
their degree of sedentary lifestyle. Most times hypertensive patients visit the clinics regularly
and their blood pressure is not well controlled despite being on medication. The non
pharmacological aspects of the management - the lifestyle modification are not well advocated
as an adjunct to the prevention, treatment and control of hypertension of which physical
exercise is an integral component. Physical Exercise remains a cornerstone therapy for the
primary prevention, treatment and control of hypertension.18 Awareness is the key to such
effective control; ignorance in this regard may be costly.
Optimal training, frequency, intensity, time and type of exercise need to be better defined to
optimize its blood pressure lowering capacity. Engaging in physical activity offers one of the
greatest opportunities to extend years of active independent life, reduce disability, and
improve the quality of life.18 Unfortunately simply disseminating information about the health
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benefits of moderate physical activity does not appear to be sufficient to increase participation
levels among sufferers.
1.3

DEFINITION OF TERMS FOR THIS STUDY

Hypertension: Hypertension is defined as a systolic BP ≥ 140 mmHg and diastolic BP ≥ 90
mmHg or documented use of antihypertensive medications in a person previously diagnosed
with hypertension.24
A patient was defined as having good BP if his or her BP at the end of the study was ˂ 140
mmHg and ˂ 90 mmHg by systolic and diastolic respectively, while poor BP was > 140 mmHg
and > 90 mmHg by systolic and diastolic respectively.25
Physical activity: Physical activity (PA) was defined by WHO as any bodily movement
produced by contraction of skeletal muscles that increases energy expenditure above resting
levels and comprises routine daily tasks such as commuting, occupational tasks, or household
activities, as well as purposeful health-enhancing movements/activities.26
Physical exercise: Physical exercise (PE) is a component of physical activity that is planned,
structured, and repetitive with the intent of improving or maintaining health.
Aerobic activities: (Also called endurance activities) are physical activities in which people
move their large muscles in a rhythmic manner for a sustained period. Running, brisk walking,
bicycling, playing basketball, dancing, and swimming are examples of aerobic activities.
Walking: (Also known as ambulation) is one of the main gaits of locomotion and is typically
slower than running and other gaits. (To move along by putting one foot in front of the other)
Brisk walking: To walk at a steady pace that would seem faster than your typical walking pace
and slower than a jogging pace. A great way to walk brisk would be to truly pump your arms as
you walk.
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Sedentary: Activities that usually involve sitting or lying that have little additional movement
and a low energy requirement.
Exercise training: Physical activity performed during leisure time with the primary purpose of
improving or maintaining physical fitness, physical performance, or health.27
Light intensity exercise: An aerobic activity that does not cause a noticeable change in
breathing rate. A person doing light intensity exercise can easily carry on a full conversation or
even sing.
Moderate intensity exercise: An aerobic activity that is able to be conducted whilst maintaining
a conversation uninterrupted. This exercise may last between 30 and 60 minutes. A person doing
moderate intensity exercise can talk but not sing during activity.
Vigorous intensity exercise: An aerobic activity in which a conversation generally cannot be
maintained uninterrupted. This exercise may last up to about 30 minutes. A person doing
vigorous intensity exercise cannot say more than a few words without pausing for a breath.
High intensity exercise: An intensity that generally cannot be sustained for longer than about 10
minutes.
Health-enhancing physical activity: An activity when added to baseline activity produces
health benefits. Brisk walking, jumping rope, dancing, playing tennis or soccer, lifting weights,
climbing on playground equipment at recess, and doing yoga are all examples of healthenhancing physical activity.27
1.4

EXAMPLES OF PHYSICAL ACTIVITIES BY INTENSITY 28

Light Intensity exercise: Examples include stretching, casual walking, strolling, dancing,
watching television, writing, typing, deskwork, light house work, light personal gardening,
leisure sports (such as table tennis).
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Moderate Intensity exercise: Examples include brisk walking, walking uphill, bicycling,
swimming, canoeing, Sporting activities (such as volleyball and badminton), boxing - punching
bag, gardening and yard work (such as raking, hoeing, digging and weeding), moderate
housework such as scrubbing the floor, sweeping and cleaning, occupations that require an
extended amount of time standing or walking, tasks frequently requiring moderate effort and
considerable use of arms, legs, or occasional total body movements, home repair such as
cleaning gutters, refinishing furniture, sanding floors with a power sander, or laying or removing
carpet or tiles, fishing while walking along a riverbank or while wading in a stream, hunting with
a bow and arrow or crossbow, playing instruments while actively moving; playing in a marching
band; playing guitar or drums in a rock band and singing while actively moving about as on
stage or in a worship place.
Vigorous Intensity exercise: Examples include race walking, jogging, running, walking and
climbing briskly up a hill, mountain climbing, wheeling a wheelchair, boxing in the ring,
energetic dancing, jumping rope, skipping and occupations that require heavy lifting or rapid
movement and tasks frequently requiring strenuous effort and extensive total body movements. 29
1.5

JUSTIFICATION OF THE STUDY

Hypertension is a chronic disease associated with complications that are life threatening if not
properly managed. The burden of the disease is enormous financially and overwhelming to the
patients, relatives, health care provider and the health care system at large.
The researcher observed that most hypertensive patients attending the clinic have little
knowledge and understanding of the disease especially in the aspect of their treatment. Only few
are aware of the importance of non-pharmacological treatment of hypertension that is lifestyle
modification of which physical exercise is the mainstay, which can bring about the reduction in
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the burden, cost, side-effect of medications, morbidity and mortality associated with uncontrolled
blood pressure. Only a few of our clients engage in physical exercise which is not constant and
regular. The rise in number of hypertensive patients causes concern and calls for action in the
prevention and treatment of the disease by implementing moderate regular aerobic physical
exercise of at least 30 minutes, three times per week whenever possible which will eventually
reduce their weight, financial burden and side effect of medications.
There is still paucity of data on the role of physical exercise on blood pressure control in Federal
Medical Centre Ido-Ekiti and its environs. This study however may serve as a template and
encourage more researchers to look into this area so as to reduce morbidity and mortality
associated with the disease.
To the primary care Physicians who are the first contact with these patients, the findings from
this study hopefully will serve as a basis for encouraging and persuading their patients to
continually engage in physical exercise with a view to reducing the burden, cost, side-effect,
morbidity and mortality associated with hypertension and other non-communicable diseases and
in turn improve their quality of life.
1.6

HYPOTHESIS, AIM AND OBJECTIVES

1.6.1.

Null Hypothesis

1. There is poor knowledge of hypertension among the respondents.
2. There is no statistical significant relationship between medication adherence and blood
pressure control.
3. There is no statistical significant relationship between physical exercise and blood pressure
control.
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1.6.2.

Aim

To determine the role of physical exercise on blood pressure control among hypertensives
attending Family Medicine Clinic at Federal Medical Centre Ido-Ekiti with a view of reducing
the burden, cost, morbidity and mortality associated with uncontrolled blood pressure.
1.6.3. Objectives
1. To assess the knowledge of respondents about hypertension.
2. To determine medication adherence and blood pressure control pattern among respondents.
3. To evaluate the relationship between physical exercise and blood pressure control among
respondents.
1.6.4. Research Questions
1. What is the level of blood pressure control among the respondents (pre and post-intervention)
2. What is the baseline (pre-intervention) physical exercise level among the control and
intervention groups
3. What is the post-intervention level of physical exercise among the intervention group
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CHAPTER TWO
LITERATURE REVIEW
2.1.

INTRODUCTION

Hypertension is a non-communicable disease considered as a major health challenge in this
present century, which threatens social and economic development of communities and people’s
health.29 This has impose half of the burden of diseases cost in the world.29 The rapid transition
of life style in developing countries including Nigeria to the western style is attributable to the
surge in hypertension.9 Making it worse is the sedentary nature of work which has been
associated with risk of hypertension.30 However, despite the use of pharmacological treatment
using antihypertensive medications, the rate of control is still on the lower side. Emphasis should
be more on the non pharmacological measures of which physical activity is considered as one of
the mainstay.12,31
2.2.

HYPERTENSION

Hypertension is defined as blood pressure (BP) persistently equal to or greater than140/90mmHg
measured on more than two occasions with appropriate cuff.32 Hypertension is a major public
health problem around the world and is one of the most important modifiable risk factor for
cardiovascular diseases (CVDs).33 It has been known as a main modulated disability cause
around the world.34
Uncontrolled hypertension is associated with serious end-organ damage including heart disease,
stroke, blindness, and renal disease.35 It is essential to control hypertension to minimize its
complication; however its control rates around the world were disappointing.31,36 Therefore,
health care providers should reinforce their activities to help to improve patients’ knowledge
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through focusing on identifying risk factors for hypertension, regular physical exercise, adequate
drug intake and good nutrition.
2.2.1.

Classification of Hypertension

The continuous relationship between the level of blood pressure and the risk of cardiovascular
events, and the arbitrary nature of the definition of hypertension have contributed to the variation
in the definitions issued by various national and international authorities and particularly by the
Joint National Committee in the United State of America and the World Health OrganisationInternational society of Hypertension (WHO-ISH) Guidelines Committee.4,37 JNC 7 was
published in 2003, at nearly the same time with European Society of Cardiology/European
Society of Hypertension (ESC/ESH) Guidelines and WHO/ISH Statement on management of
hypertension.4,37,38
The definition of “prehypertension”, which was not considered as a disease category, was
mentioned for the first time in JNC 7 with the claim that the earlier the control of BP by healthy
lifestyle, the greater reduction in BP values as well as the slower the progression of
hypertension.4 Also, in JNC 7, Stage 3 hypertension was no longer used since it had similar
management strategies with stage 2 and still the most widely used classification in hypertension
management.4 However, the 2003 ESC/ESH Guidelines as well as the 2003 WHO/ISH Statement
on management of hypertension did not share JNC 7's view, since they indicated that the term
“prehypertension” could be confusing and might detract attention from investigation of the
mechanisms raising BP and diminish the case for tight BP control.4,37,38 So, in the ESC/ESH
Guidelines of management of arterial hypertension published in 2007, 2009, and even in 2013,
no change in classification has been made.39,40,41
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Based on recommendations of the Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-7), the
classification of blood pressure for adults aged 18 years or older is as follows; 4
Table I: JNC-VII CLASSIFICATION 4
BP Classification

SBP mmHg

DBP mmHg

Normal

< 120

< 80

Pre-Hypertension

120 – 139

80 -89

Stage I

140 – 159

90 – 99

Stage II

> 160

> 100

The JNC-7 classification does not stratify hypertensive individuals by the presence or absence of
risk factors or target organ damage in order to make different treatment recommendations
(should either or both be present).
In 2014, the Eighth Joint National Committee (JNC 8) published the evidence-based guideline
for the management of high BP in adults. This new guideline was characterized by a systematic
review of the literature with an emphasis on randomized, controlled clinical trials. The guideline
attempted to answer 3 key questions.42


In adults with hypertension (HTN), does initiating antihypertensive pharmacologic
therapy at specific BP thresholds improve health outcomes?



In adults with HTN, do attempts to reach specified BP goals with antihypertensive
pharmacologic therapy lead to improvements in health outcomes?



In adults with HTN, do various antihypertensive drugs or drug classes differ in regard to
specific health outcomes.42
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The committee provided 9 graded recommendations to answer the 3 key questions which are:42
JNC-8 RECOMMENDATIONS
► This guideline addresses blood pressure (BP) thresholds at which drug therapy should be
initiated, BP targets during treatment, and choice of antihypertensive agents.
► For younger patients (age, < 60 years), drug therapy should be considered for diastolic
BP ≥ 90 mmHg or systolic BP ≥ 140 mmHg. The goal is < 140/90 mmHg, but only the
diastolic thresholds are based on high-quality evidence.
► For older patients (age, ≥ 60 years), drug therapy should be considered for diastolic BP ≥
90 mmHg or systolic BP ≥ 150 mmHg; the goal is < 150/90 mmHg.
► Minority report < 140/90 mmHg in high risk patients - blacks, persons with multiple
risks and CVD (stroke)
► For patients with diabetes and patients with chronic kidney disease, the threshold to
initiate drug therapy is 140/90 mmHg; the goal is < 140/90 mmHg.
► In non-black patients, acceptable initial drug-class choices are thiazide-type diuretics,
calcium-channel blockers (CCBs), angiotensin-converting-enzyme (ACE) inhibitors, and
angiotensin-receptor blocker (ARBs).
► In black patients, acceptable initial drug-class choices are thiazide- diuretics or CCBs.
► Patients with chronic kidney disease generally should receive ACE inhibitors or ARBs.
► When patients require escalation of therapy, either maximizing doses of individual drugs
sequentially or combining several drugs at sub-maximal doses is acceptable.
JNC-7 VERSUS JNC-8 42
► JNC-7 recommended a treatment threshold of 140/90 mmHg regardless of age, whereas
JNC-8 raises the systolic threshold at age 60 years. In addition, JNC-7 recommended a
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lower treatment threshold (130/80 mmHg) for patients with diabetes or chronic kidney
disease, but JNC-8 does not.
► In JNC-7, thiazide-type diuretics were recommended as initial drug therapy (unless
compelling reasons dictated another drug class), with CCBs, ACE inhibitors, ARBs, and
β-blockers as alternates. In JNC-8, the initial drug choice is broadened to four classes for
non-black patients and two classes for black patients. β-blockers are no longer
recommended for initial therapy because they might afford less protection against stroke.
Table II: ESC/ESH classification of BP levels 38
Blood pressure classification
Optimal
Normal
High normal
Grade 1 hypertension (mild)
Grade 2 hypertension (moderate)
Grade 3 hypertension (severe)
Isolated systolic hypertension

SBP (mm Hg)
< 120
120–129
130–139
140–159
160–179
≥180
≥140

DBP (mm Hg)
< 80
80–84
85–89
90–99
100–109
≥110
< 90

Table III: WHO-ISH CLASSIFICATION OF HYPERTENSION 37
Category
Optimal
Normal
High – Normal
Grade 1 Hypertension ("mild")
Subgroup: Borderline
Grade 2 Hypertension ("moderate")

Systolic
(mmHg)
< 120
< 130
130-139
140-159
140-149
160-179

Diastolic
(mmHg)
< 80
< 85
85-89
90-99
90-94
100-109

Grade 3 Hypertension ("severe")
Isolated Systolic Hypertension
Subgroup: Borderline

 180
 140
140-149 

 110
< 90
< 90
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NIGERIAN CLASSIFICATIONS
There are two guidelines released in the management of hypertension in Nigeria. The first one
was published in 1997 following consensus meetings of all stakeholders on hypertension. They
examined the hypertension guidelines from United States, United Kingdom, and the WHO/ISH
and it was used as a guide in preparing the document.43
Table IV: The Nigerian 1997 classification of blood pressure in the adult Nigerian (age > 15
years). The cut-off for hypertension for SBP (≥ 160mmHg) and DBP (≥ 95mmHg) 43

Category

Systolic
(mmHg)

Normal

Diastolic
(mmHg)

< 140

< 90

140 – 159

90 – 94

Stage 1 (mild)

170 – 186

95 – 104

Stage 2 (moderate)

170 – 186

105 – 119

≥ 190

≥ 120

Borderline
Hypertension

Stage 3 (Severe)

In 2005, the latest and second guideline used in the management of hypertension in Nigeria was
largely adopted from the WHO/ISH new guidelines (1999) as well as the statement on
hypertension management (2003) as depicted in table III above. This had been an immense
benefit to healthcare providers and managers especially in the secondary and tertiary settings.44
WHO CLASSIFICATION
WHO classified Hypertension according to the degree of severity.45
WHO Stage I – BP in the hypertensive range.
WHO Stage II – Hypertension with signs of cardiovascular hypertrophy.
WHO Stage III – Hypertension induced pathology for example stroke or myocardial infarct.
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2.2.2.

Epidemiology

The global prevalence of hypertension is on the increase, in the year 2000, 972 million people
had hypertension with a prevalence rate of 26.4%.1 These are projected to increase to 1.54 billion
affected individuals and a prevalence rate of 29.2% in 2025.1 WHO analysis in 2009 showed that
about 26% of population globally is suffering from hypertension, and the prevalence is higher
among developed as compared to developing countries.46 The disparity may be due to the
lifestyle and socio-economic factors. People in the developed world practice more of sedentary
lifestyle and consumption of more fatty diets known to be risks for hypertension.
Mass migration from rural to peri-urban and urban areas with improved industrialization and
adoption of western diets and lifestyle changes have led to steady increase in incidence of
hypertension in Africa.47 For instance, in sub-Sahara Africa alone, about 10–20 million people
have hypertension with various degrees of target organ damages.48
Increasing urbanization typically leads to changing lifestyle factors which manifest in rapid
epidemiological transitions with increased chronic disease burden in West Africa.5 The
prevalence of hypertension is in line with the degree of urbanization in West Africa, with
prevalence highest in Guinea (43.6%) and Burkina Faso (40.2%).6,7
The prevalence of hypertension in different parts of sub-Saharan African estimated in 2008 by
Twagirrumukiza et al, put the prevalence at 18.4% for Nigeria.8 In Nigeria, the prevalence of
hypertension is on the increase among both the rural and urban settlers with resultant rising
trends of sudden cardiac death.49,50 A study conducted among residents of Abuja in Nigeria found
that urbanization significantly contributes to increased prevalence of hypertension and other
cardiovascular risk factors.51 Urban dwellers in this study had higher systolic and diastolic blood
pressure rates when compared to age-matched rural dwellers with similar genetic background.51
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Similarly, in a community-based study among the Igbo’s of Eastern Nigeria, observed that in
both men and women, urban participants showed higher incidence of hypertension when
compared to rural participants.52 Although the prevalence of hypertension in urban settings is
higher than in rural settings, hypertension is also increasing rapidly in rural areas as well. For
instance, in Ghana, findings from a 1973 survey in 20 rural villages showed a prevalence rate of
4.5%, while recent studies, more than twenty years later, showed prevalence of 25.4% in the
rural Ga District and 35% in rural Adankwame community of Ghana.53,54 The likely reason for
the differences in prevalence of hypertension from rural to urban area include change in diet
with higher salt and calorie intake and reduced potassium intake. Other factors include sedentary
life style and more psychosocial stress, which are worse in urban dwellers.55
Demographic and health survey carried out among the population in South Africa in 2006
showed that the risk of hypertension was higher for urban blacks, the white, and the coloured
populations when compared to rural black.56
Several community surveys in Nigeria indicate that the prevalence of hypertension is on the
increase, for instance in a rural community in Niger delta it increased from 11.2% in the 1990s to
27.9% in 2010.57 A recent community based study in 2010 done in Enugu, Nigeria on rural and
semi urban populations put the prevalence of hypertension in Nigeria at 32.8%.58
A study conducted in Porthacourt, South-South Nigeria on the pattern of non-communicable
diseases of which hypertension is one showed that they are currently responsible for 20% of all
death in Nigeria and constitute up to 60% of the patients admitted into the medical wards of most
tertiary hospitals in Nigeria.20
Among the non-modifiable factors that affect the prevalence of hypertension are sex and age. A
study in a rural community in Edo State, the prevalence of hypertension was found to be 20.2%,

32

with the prevalence being higher in men (24.8%) than in women (13.2%).59 Also, the prevalence
of hypertension increased with age from 8.4% in those 15-24 years of age to 63% in those 65
years and above and it was noted that below 55 years of age, the prevalence of hypertension was
higher in the males than in the females while as from the age of 55 years, the female respondents
had a higher prevalence.59 This is due to the fact that the prevalence of hypertension increases
with age in most population and commoner in men during their active years.
Despite the high prevalence of hypertension, the treatment outcomes even in the best tertiary
hospitals in Nigeria have remained very poor. For instance, good hypertension control could only
be achieved for just 24.2% of the patients seen in a clinic in Port Harcourt; as much as 25.3% of
all patients admitted into the medical ward of a hospital in Kano die, while up to 45% of patients
admitted for hypertension-related illness in Enugu are likely to die.13,60,61 These gloomy statistics
call for urgent action. The low level of awareness of hypertension is a global phenomenon, as
recently as 2007 Omuemu et al documented an awareness rate of 18.55 in Edo state, Nigeria.62
Sedentary nature of work was observed to be associated with risk of hypertension. Failure to
prescribe lifestyle modifications, inadequate antihypertensive drug doses, or inappropriate drug
combinations may result in inadequate BP control. It is paramount for physicians and other
health care professionals to promote healthy lifestyle and preventive strategies to decrease the
prevalence of hypertension in the general population, in addition to identifying and treating
patients with hypertension.
2.2.3. Risk factors of Hypertension
These factors can be categorized into modifiable and non-modifiable risk factors.63,64 The nonmodifiable 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

33

factors include age, sex, race, family history, genetic composition. 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. These modifiable risk factors
include; obesity, excessive salt intake, inactivity or lack of exercise, high fat diet, tobacco use,
alcohol consumption.63,64
2.2.4.

Aetiology

Hypertension can be classified as either essential (primary) or secondary hypertension. The
essential/primary hypertension means that no identifiable medical cause can be found to explain
the raise blood pressure and it represents 90 to 95% of hypertension cases. The secondary
hypertension indicates that the high blood pressure is as a result of another condition.65
Possible causes of secondary hypertension include the following:
a) Renal diseases: This includes diseases such as polycystic kidney disease (PKD) which is a
cystic genetic disorder of the kidneys, PKD is characterized by the presence of multiple cysts in
both kidneys.66 It can be autosomal dominant or autosomal recessive, with the autosomal
dominant form being more common and characterized by progressive cyst development,
bilaterally enlarged kidneys with multiple cysts, and concurrent development of hypertension,
renal insufficiency and renal pain.66 Acute and chronic glomerulonephritis which is a disease
characterized by inflammation of the glomeruli, or small blood vessels in the kidneys.67
Hypertension can also be produced by diseases of the renal arteries supplying the kidney. This is
known as renovascular hypertension; it is thought that decreased perfusion of renal tissue due to
stenosis of a main or branch renal artery activates the renin-angiotensin system.68 Also, some
renal tumors can cause hypertension. The differential diagnosis of a renal tumor in a young
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patient with hypertension includes Juxtaglomerular cell tumor, Wilms' tumor, and renal cell
carcinoma, all of which may produce renin.69
b) Endocrine: Those causing neurogenic hypertension - excessive secretion of norepinephrine
and epinephrine which promotes vasoconstriction resulting from chronic high activity of the
sympathoadrenal system, the sympathetic nervous system and the adrenal gland. The specific
mechanism involved is increased release of the "stress hormones", epinephrine (adrenaline) and
norepinephrine which increase blood output from the heart and constrict arteries.
Pheochromocytoma (most often located in the adrenal medulla) increases secretion of
catecholamines such as epinephrine and norepinephrine, causing excessive stimulation of
adrenergic receptors, which results in peripheral vasoconstriction and cardiac stimulation.70 This
diagnosis is confirmed by demonstrating increased urinary excretion of epinephrine and
norepinephrine and/or their metabolites (vanillylmandelic acid). Another adrenal related cause is
Cushing's syndrome which is a disorder caused by high levels of cortisol. Cortisol is a hormone
secreted by the cortex of the adrenal glands. Cushing's syndrome can be caused by taking
glucocorticoid drugs, or by tumors that produce cortisol or adrenocorticotropic hormone
(ACTH).32 More than 80% of patients with Cushing's syndrome develop hypertension, which is
accompanied by distinct symptoms of the syndrome, such as central obesity, lipodystrophy,
moon face, sweating, hirsutism and anxiety.71 Congenital adrenal hyperplasia, a group of
autosomal recessive disorders of the enzymes responsible for steroid hormone production, can
lead to secondary hypertension by creating atypically high levels of mineralocorticoid steroid
hormones. These mineralocorticoids cross react with the aldosterone receptor activating it and
raising blood pressure. Other endocrine disorders include; Hyperaldosteronism (Conn's
syndrome), Hyperparathyroidism, Acromegaly, Hyperthyroidism and Hypothyroidism
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c) Other causes are; Acute intermittent porphyria, Uterine fibroids, Pre-eclampsia and eclampsia,
Coarctation of aorta, polycythemia vera, Medications, e.g. glucocorticoids, cyclosporine.
2.2.5.

Pathophysiology and Pathogenesis

The pathogenesis of high blood pressure is multifactorial and is dependent on the product of
cardiac output and peripheral vascular resistance.65 Cardiac output is determined by stroke
volume and heart rate; stroke volume is related to myocardial contractility and to the size of the
vascular compartment. Peripheral resistance is determined by functional and anatomic changes in
small arteries and arterioles. Therefore any factor affecting both the cardiac output and peripheral
vascular resistance would determine the arterial blood pressure.
There is evidence that some younger people with prehypertension or 'borderline hypertension'
have high cardiac output, an elevated heart rate and normal peripheral resistance, termed
hyperkinetic borderline hypertension.72 These individuals develop the typical features of
established essential hypertension in later life as their cardiac output falls and peripheral
resistance rises with age.72 The increased peripheral resistance in established hypertension is
mainly attributable to structural narrowing of small arteries and arterioles, although a reduction
in the number or density of capillaries may also contribute. Many mechanisms have been
proposed in the development of hypertension;
Genetics
There is greater similarity in blood pressure within families than between families, which
indicates a form of inheritance, and this is not due to shared environmental factors. Family and
twin studies estimate that the heritability of blood pressure is 30 to 50 percent; consequently,
genomics has the potential to contribute to the poorly understood pathogenesis of primary
hypertension.73 Strong empirical evidence of the importance of genes in hypertension comes
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from the observation that hypertension is 2.4 times more common in subjects who had two
hypertensive parents.74
Autonomic nervous system
The autonomic nervous system plays a central role in maintaining cardiovascular homeostasis
via pressure, volume, and chemoreceptor signals. It does this by regulating the peripheral
vasculature, and kidney function, which in turn affect cardiac output, vascular resistance, and
fluid retention. Excess activity of the sympathetic nervous system increases blood pressure
and contributes to hypertension.75
Exposure to stress increases sympathetic outflow, and repeated stress-induced vasoconstriction
may result in vascular hypertrophy, leading to progressive increases in peripheral resistance and
blood pressure.
Renin–angiotensin–aldosterone system (RAAS)
Another system maintaining the extracellular fluid volume, peripheral resistance, and that if
disturbed may lead to hypertension, is the renin–angiotensin–aldosterone system. Renin is a
circulating enzyme that participates in maintaining extracellular volume and arterial
vasoconstriction, therefore contributing to regulation of blood pressure. It performs this function
by breaking down (hydrolyzing) angiotensinogen, secreted from the liver, into the peptide
angiotensin I. Angiotensin I is further cleaved by an enzyme that is located primarily but not
exclusively in the pulmonary circulation bound to endothelium; that enzyme is angiotensin
converting enzyme (ACE). This cleavage produces angiotensin II, the most vasoactive peptide.76
Angiotensin II is a potent constrictor of all blood vessels. It acts on the musculature of arteries,
raising peripheral resistance and thereby elevating blood pressure. Angiotensin II also causes the
adrenal glands to release aldosterone, which stimulates the epithelial cells of the kidneys to
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increase re-absorption of salt and water, leading to raised blood volume and raised blood
pressure.
Endothelial dysfunction
The endothelium of blood vessels produces an extensive range of substances that influence blood
flow and, in turn, is affected by changes in the blood and the pressure of blood flow. For
example, local nitric oxide and endothelin, which are secreted by the endothelium, are the major
regulators of vascular tone and blood pressure. In patients with essential hypertension, the
balance between the vasodilators and the vasoconstrictors is upset, which leads to changes in the
endothelium and sets up a “vicious cycle” that contributes to the maintenance of high blood
pressure. In patients with hypertension, endothelial activation and damage also lead to changes in
vascular tone, vascular reactivity, and coagulation and fibrinolytic pathways. Alterations in
endothelial function are a reliable indicator of target organ damage and atherosclerotic disease,
as well as prognosis.77
2.2.6.

Diagnosis

The evaluation of hypertension involves a focused medical history, a thorough physical
examination with accurate blood pressure measurement and obtaining results of routine
laboratory studies.4,78 A 12-lead electrocardiogram should also be obtained. These steps can help
to determine the following.4
I.
II.

Presence of end-organ disease
Possible causes of hypertension

III.

Cardiovascular risk factors

IV.

Baseline values for judging biochemical effects of therapy
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Other studies may be obtained on the basis of clinical findings or in individuals with suspected
secondary hypertension and/or evidence of target-organ disease, such as CBC, chest radiograph,
uric acid, and urine microalbumin.4
(a) Medical history
The main aims of history-taking are to identify symptoms suggestive of a secondary cause, to
establish concomitant risk factors for hypertension, and to seek any symptoms suggestive of
target organ damage.4 Often there are no physical signs. However, a full examination (including
height and weight) is recommended, to look for any signs of an underlying condition. An
absence of symptoms or end organ damage with a history of normal blood pressure readings
outside the clinical environment may occur with pseudo-hypertension.
History of risk factors


Smoking: enquiries should include type of cigarette or tobacco, quantity, and duration of
habit. Patients have a tendency to under-report, and non-smokers may be exposed to
passive cigarette smoking in the home if a partner is a heavy smoker.



Diabetes mellitus: this is a strong risk factor for cardiovascular disease. The target blood
pressure for a diabetic hypertensive patient is 130/80 mmHg.



Known ischaemic heart disease or previous myocardial infarction.



Previous cerebrovascular accident or transient ischaemic attack.



Elevation of cholesterol or triglycerides: patients may be unaware of such elevation if
they have never been tested.
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Identification of a secondary cause
Although in the majority of patients hypertension is primary/essential, there are certain features
that may lead to a suspicion of an underlying cause (secondary hypertension):


Young patient (< 40 years)



Rapid onset of hypertension



Sudden change in blood pressure readings when previously well controlled on a
particular therapy



Resistant hypertension that is unresponsive to pharmacological therapies.

If a secondary cause is suspected, then the presence of specific symptoms may suggest a
particular cause and guide further investigations:


Flash pulmonary oedema or widespread atherosclerosis may indicate renal artery stenosis



Oedema and reports of foamy urine may represent nephrotic syndrome



A history of renal impairment, prostatic enlargement, previous urethral instrumentation,
or renal calculi is consistent with obstructive uropathy or chronic kidney disease



A family history of polycystic kidney disease, intracranial aneurysms, or subarachnoid
haemorrhage in a young patient with hypertension is strongly suggestive of polycystic
kidney disease



Endocrine

causes

may

present

with

numerous

non-specific

symptoms,

but

phaeochromocytoma usually has episodic symptoms consistent with a hyper-adrenergic
state, such as panic attacks, sweating, palpitations, and abdominal cramps


Symptoms of low potassium, such as headaches, nocturia, and paraesthesiae, may
indicate hyperaldosteronism, although the majority of patients with this condition are
normokalaemic
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Typical symptoms of Cushing's syndrome are depression, weight gain, hirsutism, easy
bruising, and low libido



Heat intolerance, sweating, palpitations, and weight loss may indicate an excess of
thyroxine, while lethargy, constipation, weight gain, and depression are common findings
with low circulating thyroxine levels



Symptoms of bone pain, paraesthesiae, and myalgia may suggest hyperparathyroidism



Excessive daytime sleepiness in an obese patient, who may also complain of erectile
dysfunction and restless sleep, may be a symptom of obstructive sleep apnoea. Partners
are likely to give a history of loud snoring



Symptoms of a toxic cause include consumption of the oral contraceptive pill or NSAIDs,
or chronic alcohol excess. There may be accompanying social, economic, or legal issues
due to alcohol excess.79

Target organ damage
Cardiovascular disease


Symptoms of cardiac failure include shortness of breath, ankle oedema, paroxysmal
nocturnal dyspnoea, and orthopnoea. Angina may also be reported. Examination may
reveal cardiac murmurs, thrills, or heaves.



Left

ventricular

hypertrophy

diagnosed

either

by

echocardiography

or

by

electrocardiogram is well-documented target organ damage. It has prognostic utility in
patients with hypertension.4
Cerebrovascular disease


Any history of symptoms suggestive of a TIA or CVA should be obtained. These may
include speech difficulties, visual disturbance, or transient focal neurology.
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Carotid bruits may indicate carotid artery stenosis and warrant further duplex imaging to
determine blood flow and degree of stenosis.



There may be residual functional loss after a CVA.

Renal failure


May be asymptomatic, but urinary symptoms such as decreased or increased frequency of
urination, pruritus, lethargy, and weight loss may suggest renal damage.

Retinopathy


This is often asymptomatic, but may present with visual loss or headaches.



Hypertensive retinopathy on fundoscopy is characterised by:80
o

arteriolar narrowing (graded 1 to 4 depending on the degree of narrowing);

o

arteriolar venous nipping (constriction of veins at crossing points);

o

'cotton wool spots' on the retina (due to ischaemic changes);

o

flame haemorrhages or papilloedema

(b) Physical examination
Baseline screening tests are useful in all patients to look for complications of hypertension.
Specific tests are only recommended if the clinical suspicion of an underlying secondary cause is
high, as the majority of patients will have essential (primary) hypertension.
Before a diagnosis of hypertension can be confirmed, it is essential that the blood pressure is
checked correctly.4 The patient should sit quietly for at least 5 minutes with the arm exposed and
supported at the level of the heart, and the back resting against a chair. If an automatic machine
is used, it needs be correctly calibrated, and calibration should be checked at least every 6
months. The width of the cuff should be equal to 80% of the arm circumference and cover twothirds of the length of the arm (a small bladder can cause falsely elevated readings). The bell of
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the stethoscope should be used, and two readings should be taken 5 minutes apart. The cuff
should be inflated to at least 20 mmHg above the pressure at which the radial pulse disappears,
and should be deflated at a rate of approximately 2 mmHg per second in order to accurately
identify the point at which Korokoff sounds can first be heard. Diastolic blood pressure in adults
is measured as the point at which Korokoff sounds disappear (Phase V). It is recommended that
ambulatory 24-hour blood pressure monitoring or regular home monitoring be first used to
document true hypertension outside the clinic setting, before therapy is initiated.4
Physical findings suggestive of a secondary cause include the following:


Renal bruits may be audible with renal artery stenosis



Enlarged kidneys may be palpated in polycystic kidney disease. There may be
accompanying hepatomegaly or a hernia



Arteriovenous fistulae may be present in a patient with end-stage kidney disease



Flank tenderness or prostatic enlargement on rectal examination may suggest a cause of
obstructive uropathy



Radio-femoral delay and a disparity in blood pressure readings between the arms may be
demonstrated with coarctation of the aorta, along with systolic or continuous cardiac
murmurs. Distal pulses may be weak or impalpable



Cushing's syndrome has well defined features, typically described as a moon face, thin
arms and legs, truncal obesity, striae, and skin thinning



Isolated eyelid oedema with dry skin and a thick tongue may suggest hypothyroidism,
while exophthalmos, proptosis, and lid lag suggest hyperthyroidism due to Graves'
disease
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The deposition of calcium just inside the iris, or palpation of jaw tumours, raises the
possibility of hyperparathyroidism



Obesity, maxillomandibular abnormalities, and macroglossia predispose to obstructive
sleep apnoea



Chronic alcohol excess can result in a myriad of signs, such as jaundice, hepatomegaly,
ascites, and general neglect of appearance.

Initial investigations
Baseline screening tests are useful in all patients to look for complications of hypertension.


An ECG can be easily performed and is useful to seek signs of previous MI or left
ventricular hypertrophy (a key prognostic factor). Echocardiography may be reserved for
patients with clinical suspicion of cardiac failure or left ventricular hypertrophy.



A chest x-ray is helpful to look for evidence of cardiomegaly, widening of the left
subclavian border, and a double bulge at the site of the aortic knuckle. This may be seen
in coarctation of the aorta, along with notching of the ribs due to large collateral
circulation.



Initial blood tests should include urea, electrolytes, and creatinine, with random blood
sugar and serum cholesterol (as part of overall cardiovascular risk assessment). If
diabetes is suspected, a fasting blood sugar test is required. Potassium levels may be low
in hyperaldosteronism, but are usually normal.



A urine dip test is performed to look for glycosuria and proteinuria, and the presence of
casts may help to determine an underlying cause.
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Subsequent investigations
Specific tests are only recommended if the clinical suspicion of an underlying secondary cause is
high, as the majority of patients will have essential hypertension. Such tests include:
Blood tests


Plasma renin activity is elevated in most patients with renal artery stenosis and is a good
screening test. A renal angiogram is the most specific and sensitive test.



Late-night salivary cortisol will be elevated in Cushing's disease, and this can be
confirmed with the overnight dexamethasone suppression test.79



LFTs may be a useful screening tool if chronic alcohol excess and liver dysfunctions are
suspected.



TFTs are useful screening tools if clinical history leads to suspicion of hyper or
hypothyroidism.



Serum calcium levels can be measured if hyperparathyroidism is a possibility.

Urine tests


24-hour urine collection is useful for measuring catecholamines to exclude a
phaeochromocytoma

Imaging


Ultrasound of kidneys and adrenal glands: a unilateral small kidney would be suspicious
of chronic pyelonephritis or renal artery stenosis (causing renal atresia). Bilateral
shrunken kidneys are consistent with chronic renal failure. Hydronephrosis may confirm
an obstructive cause. This could be followed by a CT pyelogram if renal calculi are
strongly suspected. Polycystic kidneys are easily visualised on abdominal ultrasound.
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CT of adrenals: this can be used to localise a phaeochromocytoma if urinary
catecholamines are suggestive of the diagnosis. Alternatively, MRI can be offered.



MRI: can be used to investigate renal artery stenosis if a renal angiogram is contraindicated. It can identify and characterise an aortic coarctation, and be used to plan
further treatment. MRI is also useful for imaging the adrenals to localise a tumor in
hyperaldosteronism or phaeochromocytoma.79

Special tests


Renal biopsy: this is a definitive test to elicit the underlying cause of nephrotic syndrome
in adults.

2.2.7.

Management of Hypertension

(I) Lifestyle modifications:
Despite the availability of multiple effective antihypertensive drugs, hypertension control rates
remain poor. Therefore, there is an urgent need to encourage patients to complement their
treatment with the non-pharmacological methods (such as physical exercise, salt reduction and
weight loss) as an adjunct to their pharmacological management to achieve a better control of
their blood pressure. As a modifiable risk factor, treatment of hypertension through lifestyle
changes is a vital approach.81 Lifestyle interventions have a profound impact on the national
economic impact of hypertension.82 The JNC-8 and 2013 ESH/ESC guidelines and the results of
trials on lifestyle modification for hypertension recommended that lifestyle modification is
capable of lowering the blood pressure.42,83,84
Most groups, including the JNC, the American Diabetes Associate (ADA), and the American
Heart Association/American Stroke Association (AHA/ASA) recommend lifestyle modification
as the first step in managing hypertension.
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The hypertension clinical guideline from the National Institute for Health and Clinical
Excellence (NICE) usefully recommends regular aerobic exercise and reduction of salt, alcohol,
and smoking, and advocates ‘healthy, low-calorie diets' for ‘overweight individuals with raised
blood pressure’, but gives a rather negative comment about its ‘modest effect’ and the
unexplained variability of effect in trials.85 There is no explanation of what a healthy, low-calorie
diet comprises, and the overall impression is that this does not consider dietary intervention to be
relevant to those of normal weight or those without hypertension, and that even in overweight
hypertensives it will not have much effect.
This is in stark contrast to the far more comprehensive British Hypertension Society (BHS-IV)
guidelines, which largely agreed with other international guidelines - World Health
Organization, European Society of Cardiology, American Society of Hypertension, the American
Heart Association, and the American Medical Association.4,37,86These guidelines recognise the
wealth of quality clinical trials showing unequivocally that diet and behavioural interventions
can have a significantly beneficial effect on hypertension.
BHS guidelines state that advice should be provided for prevention as well as treatment of
hypertension and should be given to pre-hypertensives and those with a strong family history.
They point out that effective lifestyle modification can lower blood pressure by at least as much
as a single antihypertensive drug.
In addition to the NICE recommendations, the BHS also advocates maintenance of normal body
weight, consumption of a diet rich in fruit and vegetables, and reduced total and saturated fat.
They make the point that these interventions can reduce the need for drug therapy, enhance the
effect of antihypertensive drugs, reduce the need for multiple drug regimens, and favourably
influence overall cardiovascular risk.87 The international guidelines advocate diet/behavioural
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modification at every stage, both before drug therapy in pre-hypertension or uncomplicated stage
- 1 hypertension, as well as for high-risk patients and those on medication.4,37,86 They also
specifically recommend adoption of the Dietary Approaches to Stop Hypertension (DASH)
eating plan. The DASH diet is low in total and saturated fat, red meat, sugar, sugary drinks, and
refined carbohydrates, but high in fruits, vegetables, whole grains, fish, poultry, and low-fat
dairy products.88
The PREMIER trial found that the DASH diet combined with alcohol and salt reduction, weight
loss, and aerobic exercise achieved a reduction of 14.2/7.4 mmHg among hypertensives, while
hypertension prevalence fell over a period of 6 months from 38% to 12%.89
The recommended lifestyle modifications to lower blood pressure and decreased cardiovascular
risk by JNC include:88,90,91


Regular aerobic physical exercise of at least 30 minutes daily for most days which
reduces SBP in the range of 4-9mmHg.



Reduction in sodium intake not more than 100 mmol/day (2.4g sodium or 6 g sodium
chloride which reduces SBP in the range of 2-8 mmHg.



Limit alcohol intake to not more than 1 oz (30 ml) of ethanol per day for men or 0.5 oz
(15ml) of ethanol per day for women and people of lighter weight which lower SBP by 24 mmHg.



Weight loss which lower SBP in the range of 5-20 mmHg per 10kg.



Adequate intake of dietary potassium (approximately 90 mmol/day)



Adequate intake of dietary calcium and magnesium for general health.



Stop smoking and reduce intake of dietary saturated fat and cholesterol for overall
cardiovascular health.
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(II) Pharmacologic therapy
If lifestyle modifications are insufficient to achieve the goal BP, there are several drug options
for treating and managing hypertension. The several classes of antihypertensive drugs include;91
i) Diuretics e.g Hydrochlorothiazide, Amiloride.
ii) Angiotensin-converting enzyme inhibitors (ACEIs) e.g Captopril, Lisinopril.
iii) Calcium channel blockers (CCBs) e.g. Nifedipine, Verapamil.
iv) Angiotensin receptor blockers (ARBs) e.g Losartan, Valsartan.
v) Direct renin inhibitor e.g. Aliskiren.
vi) Beta-blockers e.g. Atenolol, Labetalol.
vii) Alpha-adrenergic receptor blockers e.g. Doxazosin, Prazosin.
viii) Vasodilators e.g.Hydralazine.
ix) Centrally acting agonists e.g. Clonidine, Methyldopa.
x) Adrenergic depleters e.g. Reserpine.
Diuretics help the kidneys to eliminate excess salt and water from the body's tissues and blood
thereby reducing the plasma volume, cardiac output and the total peripheral vascular resistance.
The JNC-8 recommends thiazide-type diuretics to be one of the first-line drug treatments for
hypertension, either as monotherapy or in combination with CCB, ACEIs or ARBs.42 They are
the least expensive antihypertensive drugs and can be combined with all other antihypertensive
drugs to produce synergetic effect. They have some metabolic effect (uncommon with small
doses): hypokalemia, hyponatremia, hyperuricemia and impaired glucose tolerance.
Angiotensin converting enzyme inhibitors (ACE-Is) inhibit the activity of angiotensinconverting enzyme (ACE), an enzyme responsible for the conversion of angiotensin I into
angiotensin II, a potent vasoconstrictor. It decreases the secretion of aldosterone and help sodium
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excretion. The ACE inhibitors are more effective at slowing down the decline of kidney function
compared to calcium channel blockers and beta blockers. As such, ACE inhibitors should be the
drug treatment of choice for patients with chronic kidney disease regardless of race or diabetic
status.42 However, ACE inhibitors and angiotensin II receptor antagonists should not be a firstline treatment for black hypertensives without chronic kidney disease.42 Furthermore, ACE
inhibitors were less effective in reducing blood pressure and had a 51% higher risk of stroke in
black hypertensives when used as initial therapy compared to a calcium channel blocker.92 There
are fixed-dose combination drugs, such as ACE inhibitor and thiazide combinations. Notable
side effects of ACE inhibitors include dry cough, hyperkalemia, fatigue, dizziness, headaches,
loss of taste and a risk for angioedema.
Calcium channel blockers decrease the concentration of free intracellular calcium ions and
results in decrease contraction and vasodilation. JNC-8 recommends calcium channel blockers to
be a first-line treatment either as monotherapy or in combination with thiazide-type diuretics,
ACEIs, or ARBs for all patients regardless of age or race.42 There are no metabolic
derangements; no change in blood glucose, potassium, uric acid and lipids.
Angiotensin receptor blockers (ARBs) act by blocking angiotensin II receptors generally,
producing more blockade of the renin-angiotensin-aldosterone axis. They have similar metabolic
profile to that of ACE-I and are also renoprotective. Patients with a compelling indication for
ACE-I and who cannot tolerate them because of cough or allergic reactions would benefit from
this class
Beta blockers lower blood pressure but they do not have a positive benefit on endpoints as some
other antihypertensives.93 In particular, beta-blockers are no longer recommended as first-line
treatment due to relative adverse risk of stroke and new-onset of type 2 diabetes when compared
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to other medications.94 A systematic review of 63 trials with over 35,000 participants indicated βblockers increased the risk of mortality, compared to other antihypertensive therapies.95 They do,
however, have an important role in the prevention of heart attacks in people who have already
had a heart attack.
Alpha blocker despite lowering blood pressure, it has significantly poorer end-point outcomes
than other antihypertensives, and are no longer recommended as a first-line choice in the
treatment of hypertension.96 However, they may be useful for some men with symptoms of
prostate disease.
Choice of first line monotherapy for newly diagnosed, uncomplicated hypertension with no
compelling indications includes ACEIs, ARBs, CCBs and diuretics. However, in younger
people, particularly those with an intolerance or contraindication to ACEIs and ARBs or women
of child-bearing potential or patients with evidence of increased sympathetic drive beta-blockers
may be considered. Any of the first-line medications decrease blood pressure in 40-60% of
patients with mild-to-moderate hypertension. Therefore, attempt should be made to identify a
particular class of drug to which the patient responds to rather than adding multiple drugs (as in
combination therapy).4,97 However, consideration should be given to initiate therapy with two
drugs, either as separate prescriptions or in fixed-dose combinations when BP is > 20 mmHg
above systolic goal or 10 mmHg above diastolic goal.4,91 A low dose of thiazide diuretic (12.525 mg hydrochlorothiazide) is a low-cost therapy with fewer complications, and it provides
equivalent cardiovascular protection. Patients unresponsive to low-dose thiazide therapy should
then be tried on angiotensin converting enzyme (ACE) inhibitor, beta-blocker, or calcium
channel blocker, sequentially, but it should be noted that patients unresponsive to a diuretic may
not respond to a calcium channel blocker.4,97 An ACE inhibitor or a beta-blocker should be tried
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as a second-line agent in these patients. Calcium channel blocking agents and diuretics may be
more effective in hypertensive black patient. 4
Several situations demand the addition of a second drug because two drugs may be used at
lower doses to avoid adverse effects, which may occur with higher doses of an individual
agent.4,65 Diuretics generally potentiate the effects of other antihypertensive drugs by minimizing
volume expansion. Specifically, the use of the diuretic thiazide in conjunction with a betablocker or an ACE inhibitor has an additive effect, controlling blood pressure in up to 85% of
patients.4
Compelling indications may include high-risk conditions such as heart failure, ischemic heart
disease, chronic kidney disease, and recurrent stroke, or those conditions commonly associated
with hypertension, including diabetes and high coronary disease risk. Drug intolerability or
contraindications may also be factors.4 An angiotensin-converting enzyme (ACE) inhibitor,
angiotensin receptor blocker (ARB), calcium channel blocker (CCB), and beta-blocker are all
acceptable alternative agents in such compelling cases.
The following are drug class recommendations for compelling indications based on various
clinical trials:4
A.

Heart failure: Diuretic, beta-blocker, ACE inhibitor, ARB, aldosterone antagonist

B.

Postmyocardial infarction: Beta-blocker, ACE inhibitor, aldosterone antagonist

C.

High coronary disease risk: Diuretic, beta-blocker, ACE inhibitor, CCB

D.

Diabetes: Diuretic, beta-blocker, ACE inhibitor, ARB, CCB

E.

Chronic kidney disease: ACE inhibitor, ARB

F.

Recurrent stroke prevention: Diuretic, ACE inhibitor.
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2.3.

PHYSICAL ACTIVITY AND EXERCISE

Physical activity (PA), exercise, and physical fitness are related, but are distinct umbrella terms
that are commonly used. WHO defines physical activity as any bodily movement produced by
contraction of skeletal muscles that increases energy expenditure above resting levels and
comprises routine daily tasks such as commuting, occupational tasks, or household activities, as
well as purposeful health-enhancing movements/activities.26 Exercise is a component of physical
activity that is planned, structured, and repetitive with the intent of improving or maintaining
health.
Physical fitness is defined as a quantifiable attribute an individual has or can achieve that relates
to their ability to perform physical activities without undue fatigue and reflects a combination of
physical activity behaviors, genetic potential, and health of various organ systems.26
2.3.1.

Types of exercise

Physical exercises are generally grouped into three types depending on the overall effect they
have on the human body: 26
I.

Flexibility exercises, such as stretching, improve the range of motion of muscles and
joints.

II.

Aerobic exercises, such as cycling, swimming, walking, skipping, rowing, running,
hiking or playing tennis, focus on increasing cardiovascular endurance.

III.

Anaerobic exercises, such as weight training, functional training, eccentric training or
sprinting and high-intensity interval training, increase short-term muscle strength.

2.3.2.

Exercise Intensity Levels

Exercise is categorized into three different intensity levels. These levels include low, moderate,
and vigorous and are measured by the metabolic equivalent (METs). The effects of exercise are
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different at each intensity level (i.e. training effect). Recommendations for a healthy lifestyle
vary for individuals based on age, weight, and existing activity levels. Published guidelines for
healthy adults state 20-60 minutes of medium intensity continuous or intermittent aerobic
activity 3-5 times per week is needed for developing and maintaining cardiorespiratory fitness,
body composition, and muscular strength.98
2.3.3.

Impact of physical activity on health

Being physically active plays an essential role in ensuring health and well-being, and there is a
large body of research investigating the benefits of exercise. Physical activity benefits many
parts of the body – the heart, skeletal muscles, bones, blood (for example, cholesterol levels), the
immune system and the nervous system, and can reduce many of the risk factors for NCDs.99
These risk factors include; elevated blood pressure, high blood cholesterol levels and increasing
body mass index (BMI).
World Health Organization (WHO) estimated that:


Physical inactivity is the fourth-leading risk factor for global mortality.100



physical inactivity is responsible for 6% of deaths globally – around 3.2 million deaths
per year, including 2.6 million in low- and middle income countries, and 670,000 of these
deaths are premature.101

Because of the many benefits for health of physical activity, recent analysis has suggested that
reaching the recommended minimum level of physical activity compared with no activity was
found to lead to a reduction in all-cause mortality of 19 per cent – and this rises to 24 per cent if
an hour a day is spent in physical activity.102 In addition, there is a 31 per cent lower risk for all
cause mortality in active individuals.103 This demonstrates a positive dose-response – in other
words, that the benefits of physical activity increase as the amount and intensity of the activity
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increases. For instance, walking is one of the best forms of physical activity – it is low impact (so
does not put stress on the joints), weight-bearing (so it can improve bone density) and a 60 kg
individual walking briskly will burn about 300 kcal an hour, so it can assist with weight loss.
Additional benefits include stress reduction and improved sleep. The improvements in physical
activity are especially pronounced for high-risk individuals, for example those who are obese or
have high blood pressure (hypertensive).103 Research has also shown that being physically active
daily will reduce the chances of mortality associated with cardiovascular disease; 30 minutes of
moderate intensity exercise on most days of the week, equivalent to 4.2 MJ (1000 kcal) a week,
was enough to reduce cardiovascular-related mortality.104
2.3.4. Physical activity and major chronic diseases
The four major NCDs – cardiovascular disease, type 2 diabetes, cancers and chronic lung disease
accounted for 59% of the 57 million deaths annually and 46% of the global burden of disease –
double the number of deaths from all infectious diseases (including HIV/AIDS, TB and malaria),
maternal and perinatal conditions, and nutritional deficiencies combined. They also kill at a
younger age in less-developed countries; in low- and middle-income countries, 29% of NCD
deaths occur among people under the age of 60, compared to 13% in high-income countries.105
According to the World Health Organization, physical inactivity is the principal cause of
approximately: 27% of type 2 diabetes and 30% of ischemic heart disease.46 As lifestyle are
becoming more sedentary, as well as rapidly changing diets, these diseases are becoming more
common, and are striking at a younger age. But reversing the tide of physical inactivity can have
striking impact on many of the major NCDs.
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2.3.5.

Physical activity and mental health

In addition to the benefits of physical activity on improving health and reducing risk factors for
chronic disease, it has been shown to be effective in improving mental health, which is also a
major cause of disability worldwide. Estimates made by the World Health Organization are that
154 million people globally suffer from depression, and mental illnesses. The evidence on the
mental health benefits of physical activity is less well documented than for the physical effects
however, the body of evidence is growing fast, with many studies and clinical trials having
shown specific benefits including: improved mood, reducing symptoms of stress, anger and
depression, alleviating anxiety and slowing cognitive decline.106
The World Alzheimer Report 2009 estimated that there are 35.6 million people living with
dementia worldwide, with this figure set to increase to 65.7 million people by 2030 and 115.4
million by 2050.107 There is also some evidence that physical activity may help to slow the
progression of Alzheimer’s and reduce its risk through a number of mechanisms such as
promoting vascular health by lowering blood pressure and reducing other risk factors that lead to
the disease.108
2.3.6.

Benefits of physical activity and risk of insufficient physical activity

Regular physical activity of moderate intensity – such as walking, cycling, or doing sports – has
significant benefits for health. At all ages, the benefits of being physically active outweigh
potential harm. By becoming more active throughout the day in relatively simple ways, people
can quite easily achieve the recommended activity levels.
Regular and adequate levels of physical activity:
1.

Improve muscular and cardiorespiratory fitness;

2.

Improve bone and functional health;
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3.

Reduce the risk of hypertension, coronary heart disease, stroke, diabetes, breast and colon
cancer and depression;

4.

Reduce the risk of falls as well as hip or vertebral fractures; and are fundamental to energy
balance and weight control.

Insufficient physical activity is 1 of the 10 leading risk factors for global mortality and is on the
rise in many countries, adding to the burden of NCDs and affecting general health worldwide.
People who are insufficiently active have a 20% to 30% increased risk of death compared to
people who are sufficiently active.
2.3.7.

Recommended levels of physical activity

The recommended guidelines for the amount of physical activity that individuals should engage
on a routine basis in order to obtain and/or maintain health and wellness has been developed by
leading national/international bodies and, although they may vary on specifics, the general
features are all similar.
2.3.8. Physical activity guidelines
The WHO recommends the following.26
1. Children and adolescents aged 5-17years: This category of people should do at least 60
minutes of moderate to vigorous-intensity physical activity daily. Physical activity of amounts
greater than 60 minutes daily will provide additional health benefits. This should include
activities that strengthen muscle and bone, at least 3 times per week.
2. Adults aged 18–64 years: These should do at least 150 minutes of moderate-intensity physical
activity throughout the week, or do at least 75 minutes of vigorous-intensity physical activity
throughout the week, or an equivalent combination of moderate- and vigorous-intensity activity.
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For additional health benefits, adults should increase their moderate-intensity physical activity to
300 minutes per week, or equivalent. In addition, muscle-strengthening activities should be done
involving major muscle groups on 2 or more days a week.
3. Adults aged 65 years and above: They should do at least 150 minutes of moderate-intensity
physical activity throughout the week, or at least 75 minutes of vigorous-intensity physical
activity throughout the week, or an equivalent combination of moderate- and vigorous-intensity
activity.
For additional health benefits, they should increase moderate intensity physical activity to 300
minutes per week, or equivalent. Those with poor mobility should perform physical activity to
enhance balance and prevent falls, 3 or more days per week.
Muscle-strengthening activities should be done involving major muscle groups, 2 or more days a
week. It is noteworthy that the intensity of different forms of physical activity varies between
people. In order to be beneficial for cardio-respiratory health, all activity should be performed in
bouts of at least 10 minutes duration.26
The American College of Sports Medicine and the American Heart Association guidelines and is
widely used.109
For adult aged 18‒65 years
1) To promote and maintain good health, they should maintain a physically active lifestyle.
2) They should perform moderate-intensity aerobic (endurance) physical activity for a minimum
of 30 minutes on five days each week or vigorous-intensity aerobic activity for a minimum of 20
minutes on three days each week.
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3) Combinations of moderate- and vigorous-intensity activity can be performed to meet this
recommendation. For example, a person can meet the recommendation by walking briskly for 30
minutes twice during the week and then jogging for 20 minutes on two other days.
4) These moderate- or vigorous intensity activities are in addition to the light intensity activities
frequently performed during daily life (e.g. self care, washing dishes, using light tools at a desk)
or activities of very short duration (e.g. taking out trash, walking to parking lot at store or office).
5)

Moderate-intensity aerobic activity, which is generally equivalent to a brisk walk and

noticeably accelerates the heart rate, can be accumulated toward the 30-minutes minimum by
performing bouts each lasting 10 or more minutes.
6) Vigorous-intensity activity is exemplified by jogging, and causes rapid breathing and a
substantial increase in heart rate.
7) In addition, at least twice each week adults will benefit by performing activities using the
major muscles of the body that maintain or increase muscular strength and endurance.
8) Because of the dose-response relation between physical activity and health, persons who wish
to further improve their personal fitness, reduce their risk for chronic diseases and disabilities, or
prevent unhealthy weight gain will likely benefit by exceeding the minimum recommended
amount.
For older adults (over 65s, or those aged 50–64 with chronic conditions such as arthritis), the
recommendation is the same, with balance exercises also recommended. It is also the case that
goals below this threshold may be necessary for older adults who have physical impairments or
functional limitations.
Children (aged 6–17) should do at least an hour of physical activity every day. This can include
either moderate-intensity aerobic activity or vigorous-intensity activity (although the latter
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should be included on at least three days each week). Muscle-strengthening activities (such as
gymnastics) and bone-strengthening activities (such as running or skipping rope) are also
recommended on at least three days a week.
For instance: Walking for good health, 10,000 steps a day is recommended – this is about 5 miles
(8km), depending on stride length, and is the equivalent of walking briskly for about 90 minutes.
This can be spread throughout the day. Brisk walking is an example of moderate-intensity
activity; race walking becomes vigorous activity.
2.3.9.

Physical activity and socioeconomic disparities

There have been some studies into why patterns of physical activity vary between different
socioeconomic groups – and there are certainly intuitive reasons why this may be so, even where
strong empirical evidence is lacking. For example, the streets in poorer neighborhoods are often
less safe for walking or cycling because of traffic and a perceived fear of crime. The
infrastructure for active living may also not be in place in such areas: one study in the United
States found that ‘moving from a community with a 1% poverty rate to a 10% poverty rate is
associated with a decreased prevalence of bike paths from 57% to 9% respectively
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– as the

area got poorer, the availability of bike paths fell dramatically. In addition, access both to
attractive, safe green space and to commercial resources for structured physical activity such as
gyms may be more limited in some more deprived areas.110 A community based study by Chen
and colleagues among adult Chinese concluded that both types (moderate and vigorous exercise)
and intensity of physical exercise were significantly different by socio-economic status (SES):
middle SES groups had higher intensity of occupational activities; lower SES subjects engaged
in more household work; whereas higher SES subjects were more likely to exercise, more active
during commuting and had longer sedentary time.111 It is an unfortunate fact that health-
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promotion messages are often adopted first by the more socially advantaged, with evidence
indicating that health campaigns tend to have the dual impact of improving health on average
across the population, but also widening health inequalities.112 Campaigns to encourage
‘exercise’ will do little to increase activity levels among the least well-off unless they have the
means to make the change.
2.3.10. Evidence supporting interventions to encourage physical activity
1. The scale of the problem
Despite the large body of evidence that supports the benefits of being physically active, in
developed countries the majority of adults do not meet the recommended level. Comparing
physical activity levels between countries is challenging, because there are no common tools by
which it is measured: the international tools such as the International Physical Activity
Questionnaire and the WHO’s Global Physical Activity Questionnaire are often not part of
national surveys. However, it is clear that in developed countries only a minority of adults
achieve the recommended levels of physical activity.
2. An active environment
As the rates of NCDs continue to rise, recently greater efforts and resources are being invested in
how to best encourage people to live a healthier lifestyle, including making better physical
activity choices. Research over the past few decades has provided a greater understanding of the
factors influencing whether or not an individual or community is physically active. Figure I
depicts a conceptual model of the multiple factors and influences involved in living a healthy
physically active lifestyle. Interventions that take into consideration these multiple layers of
influence are more likely to be effective than single interventions targeting a particular factor.
Tackling these multiple factors is to encourage active living.
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Figure I: Layers of influence affecting engagement in physical activity.113
In recent years there has been shift away from encouraging individual behaviour change to an
approach that addresses wider, population-level factors. Individualized behavioural change is
often not sustainable or effective unless it becomes habit-forming.114 Changing the overall
environment make behavioural change more sustainable.
There are different levers that can be used at the population level to change both the social
environment and the built environment, which together influence the health choices made by
individuals. Factors in the social environments known to influence participation in physical
activity are socioeconomic status, cultural beliefs, and opportunities to improve social cohesion
in the neighborhood, city and regions. Factors in the built environment that influence
participation in physical activity are urban design, transport (traffic), availability of green space,
and land-use patterns. An example of creating an active environment: walking and cycling.
Encouraging walking and cycling is a good way of increasing physical activity, and successful
interventions to promote walking or cycling could address factors either in the built environment
or social environment.
Changing the built environment through improvements in the roads and pavements may be a
feasible option for cities that are prioritizing the alleviation of traffic congestion and reduction of
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the city’s carbon footprint. In London, for example, cycling has been a stated priority for the
mayor, and improvements to cycling infrastructure have resulted in an increase of 123 per cent in
cycle trips between 2001 and 2009.115
.However, if the resources or political will is not yet in line to make major environmental
changes, another strategy is to address the social factors to promote walking or cycling.
Creating community walking or biking groups are simple ways to encourage people to walk and
bike.
3. Behavioural change
Fostering long-term behaviour change requires overcoming a number of perceived barriers that
need to be overcome in order to take regular exercise, including a lack of motivation and a
shortage of time – over a third claim that work commitments prevent them from taking physical
activity, and a quarter use family commitments as an excuse.116 Finding ways to overcome these
barriers is essential, through addressing individual determinants and the social environment
for instance promoting active living, rather than exercising in a gym, can help people to build
exercise into the working day, as fitness goals can be achieved through 10-minute bouts of
moderate physical activity.
The social aspects of physical activity can also act as a powerful incentive, and there is evidence
that interventions that provide social support are effective in driving behaviour change, either
through social networking or through peer-to-peer interactions.117
Encouraging GPs to ‘prescribe’ walking and other physical activity has also been shown to be an
effective behaviour-change intervention.118 In Sweden, for example, a system of physical activity
on Prescription is regularly used – the prescription is tailored to the health needs of the individual
patient, and can be as simple as a written suggestion of an activity or a much more
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comprehensive solution, supported by an activity organiser such as volunteer or sports
organisations.99 Motivational interviewing is one of the most common therapeutic strategies used
to initiate behaviour change – it gauges a person’s readiness to change their behaviour, and is
used to help to prime people for the change. It is commonly used on people with addictive
behaviours (such as tobacco use and alcohol), and is typically used in therapy environments –
although physical activity could also make use of some of the same basic principles.
2.3.11. How to increase physical activity globally
The society in general can take action to increase physical activity. In 2013, WHO Member
States agreed to a target of reducing insufficient physical activity by 10% by 2025 and included
strategies to achieve such in the "Global Action Plan for the Prevention and Control of Noncommunicable Diseases 2013-2020".26
Policies to increase physical activity aim to ensure that:
1. In cooperation with relevant sectors physical activity is promoted through activities of daily
living
2. Walking, cycling and other forms of active transportation are accessible and safe for all
3. Labour and workplace policies encourage physical activity
4. Schools have safe spaces and facilities for students to spend their free time actively
5. Quality physical education supports children to develop behaviour patterns that will keep them
physically active throughout their lives
6. Sports and recreation facilities provide opportunities for everyone to do sports.
Policies and plans to address physical inactivity have been developed in about 80% of WHO
Member States, though these were operational in only 56% of the countries in 2013. National
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and local authorities are also adopting policies in a range of sectors to promote and facilitate
physical activity.26
2.3.12. How to increasing physical activity individually
1. Leisure time activities are activities done in periods of time outside of work and essential
domestic activities. The strategy is to encourage sport participation or different social groups
which engage in physical activity (e.g. walking groups, cycling groups, dancing or community
gardening).
2. Active transport refers to walking or biking as a means of transportation and not purely as a
form of recreation. Encouraging walking or biking to work or school, or going about daily
activities such as shopping are great ways to maintaining an active lifestyle.
3. Active living is a way of life in which exercise is fully integrated into daily activities. The
goal is to accumulate 30 minutes of physical activity a day in 10-minute stints. This can be done
in various ways: through leisure-time activity, active transport, household chores, taking the
stairs, walking a dog, etc.
2.4.

PHYSICAL EXERCISE AND HYPERTENSION

In 2003, the Seventh Report of the Joint National Committee (JNC-7) introduced a new BP
classification termed ‘prehypertension’ that was developed to identify individuals at high risk of
developing hypertension.4 Studies have shown that the progression rate from prehypertension to
hypertension over a 2 to 4-year period ranges from 30–40%.119 A 2011 meta-analysis that
investigated predictors of prehypertension progression identified 6 studies that provided
information on predictors of progression from prehypertension to hypertension, only one of
which investigated physical activity as a predictive factor.120
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Regular physical activity is considered a cornerstone in the prevention and management of
hypertension. It is the first treatment recommended to lower BP and improve cardiovascular
health, both in the general population and in those people with hypertension.19 Importantly,
exercise is usually safe and beneficial whether using BP-lowering (antihypertensive) medication
or not. Regular aerobic exercise has a variety of effects that protect against heart disease and
diseases of the blood vessels, including high BP. On average, exercise reduces blood pressure by
about 6–7 mmHg. Scientific studies with large numbers of volunteers have shown that
reduction of 2 mmHg in SBP and DBP lower the risk of stroke by 14% and 17%, respectively,
and the risk of coronary artery disease by 9% and 6%, respectively.98 These results emphasize
why lifestyle changes, including regular exercise, are important first steps in preventing and
treating hypertension.
The 2004 American College of Sports Medicine review concluded the following:121
(1) Aerobic exercise results in an average reduction of 5 to 7 mmHg in both SBP and DBP for up
to 22 hours regardless of the exercise intensity.
(2) Aerobic exercise results in an average chronic reduction in BP of 7.4/5.8 mmHg for patients
with hypertension that does not respond to drugs and of 2.6/1.8 mmHg for patients with
normalized BP irrespective of drug type.
(3) Resistance training has a favourable but less meaningful chronic effect on BP than aerobic
exercise does.
2.4.1.

Aerobic exercise and hypertension

Aerobic exercise, when not contraindicated, is almost completely free of secondary effects. This
type of exercise consists of regular, purposeful movement of joints and large muscle groups.
Regular aerobic exercise has been shown to reduce resting BP and BP reactivity to
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stressors.122,123 Examples of aerobic exercise include speed walking, jogging, running, dancing,
cycling, and swimming. In 2013, Huang and colleagues conducted a meta-analysis investigating
the effects of aerobic exercise training among elderly adults, pooling 23 studies, the net changes
in systolic and diastolic BP were statistically significant and represented a net decrease of 5.3
mmHg and 3.7 mmHg, respectively.124 Also in 2011, Cornelissen and colleagues conducted a
meta-analysis on the BP lowering effects of resistance training, pooling data from 28 randomized
controlled trials, resistance training resulted in a net decrease of 3.9 mmHg and 3.9 mmHg for
systolic and diastolic BP respectively.125
2.4.2. Resistance training exercise and hypertension
Resistance training is activity in which each effort is performed against a specific opposing
force generated by resistance and is designed specifically to increase muscular strength, power,
and/or endurance. According to the type of muscle contraction, resistance training can be divided
into two major subgroups: “dynamic or isotonic” versus “static or isometric” resistance training.
2.4.3. Dynamic or isotonic resistance exercise and hypertension
In dynamic resistance training, effort is performed against an opposing force accompanied by
purposeful movement of joints and large muscle groups with a goal of progressively increasing
muscle strength. Dynamic resistance training involves concentric and/or eccentric contractions of
muscles while both the length and the tension of the muscles change. Example of dynamic
resistance exercise is steady running.
2.4.4.

Static or isometric resistance exercise and hypertension

Isometric resistance exercise involves sustained static contraction of muscles against an
immovable load or resistance with no or minimal change in the length of the involved muscle
groups and without joint movement. Most of the studies on isometric resistance were of short
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duration and enrolled relatively few participants. Nonetheless, a clear yet relatively small
cardiovascular benefit of isometric resistance training has emerged; including modest
improvements in BP. Examples of isometric resistance exercise are weight lifting and circuit
training with equipment such as resistance-training machines.
2.4.5. Effect of dynamic and static exercise on blood pressure control
'Dynamic' exercises such as steady running tend to produce a lowering of the diastolic blood
pressure during exercise, due to the improved blood flow. Conversely, static exercise (such as
weight-lifting) can cause the systolic pressure to rise significantly (during the exercise). Isotonic
exercise (dynamic) cause a high increase in cardiac output and oxygen consumption and thus
decrease in the resistance of systemic vessels. In contrast, isometric exercises severely increase
systemic pressure and have a negligible effect on cardiac output and oxygen consumption.126
Therefore, isometric exercises create more increase in blood pressure than isotonic exercises,
which can be attributed to the pressure increase at the time of exercising due to neural reflex and
pressure increase inside the rib cage which reduces blood return to heart.
Isometric activity has previously been associated with exaggerated hypertensive responses, but
recent work has suggested otherwise. For instance, the result of a meta-analysis of controlled
trials of isometric exercise on resting blood pressure revealed that isometric exercise for < 1 hour
per week reduced systolic blood pressure by 10.4 mmHg and diastolic blood pressure by
6.7 mmHg.127
2.4.6.

Choosing the appropriate type of exercise

In a 2013 meta-analysis by Cornelissen and Smart, 93 trials accounting for a total of 5223
participants compared the various types of exercise and concluded the following:125
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Endurance training (P < .001), dynamic resistance training (P < .001), isometric
resistance training (P = .003), and combined training (P = .012) significantly reduce
DBP.



Endurance training (P < .001), dynamic resistance training (P = .049), and isometric
resistance training (P < .001) significantly reduce SBP.



Larger BP reductions were seen after moderate to high-intensity aerobic training for less
than 210 minutes per week versus 210 minutes per week or longer. Longer unsupervised
exercise programs are correlated with decreased adherence and therefore less reduction in
BP. Thus, primary care physicians should follow their patients closely to ensure
compliance.



Aerobic exercise, dynamic resistance training, and combined training are equivalent in
lowering BP in normotensive and prehypertensive persons.

2.4.7.

How physical exercise reduce blood pressure

The mechanisms by which physical activity may reduce BP and prevent the development of
hypertension are unclear. This is in large part due to the fact that the etiology of hypertension is
multifactorial in nature and it is yet unclear how these factors interact to contribute to the
development of hypertension. However, “Green” proposed that exercise provides
cardioprotection by protecting the vascular wall and that increased transient bouts of sheer stress
confer a “vascular conditioning” effect.128 Increases in endothelial nitric oxide synthase levels
lead to increased bioavailability of nitric oxide, a powerful vasodilator that reduces BP by
decreasing vessel resistance. Repeated bouts of exercise lead to a resetting of the baroreflex to
lower operating pressures which, in turn, lowers resting BP.128
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2.4.8.

Exercise prescription

The 2008 Physical Activity Guidelines for Americans state that ‘For most health outcomes,
additional benefits occur as the amount of physical activity increases through higher intensity,
greater frequency, and/or longer duration.129A 2010 systematic review critically examined
whether this dose-response relationship exists for the primary prevention of hypertension.103
A total of 12 articles were identified, with all studies demonstrating a positive effect of physical
activity on the risk for hypertension; of these 12 studies, seven (58%) reported a graded
relationship between incident hypertension and physical activity. Five (42%) of the studies
showed variable results as the dose-response relationship differed by gender and/or ethnicity.103
Exercise prescription for hypertensive patients should include frequency, intensity, time, and
type. The exercise should be done 3 to 5 times per week of moderate intensity. Each individual
patient should do at least 30 minutes of aerobic physical exercise.18,22
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CHAPTER THREE
MATERIALS AND METHODS
3.1.

Study area

The study was conducted in the General Outpatient clinic of the Department of Family Medicine,
Federal Medical Centre, Ido-Ekiti, Ekiti State. Ekiti State is one of the thirty six states that
constitute Nigeria and is located in the South-West region, with a population of 2, 384, 212.130
It was created in 1996 with Ado-Ekiti as the state capital. The state took off with sixteen (16)
local government areas (LGAs).
The institution was established in July 1998, which was carved out of the then Ido General
Hospital. It is located in Ido-Ekiti town in Ido-Osi local government area of Ekiti State, SouthWest Nigeria. It is a 180 bedded Hospital that runs general and specialized outpatient clinics in
eighteen clinical departments. Although the hospital is a tertiary health institution, it also renders
primary and secondary health care for a large number of people in its catchment areas of Ekiti,
Kwara, Kogi, Ondo and Osun States. Federal Medical centre Ido-Ekiti is an accredited centre for
postgraduate training in the following disciplines; Family Medicine, Community Medicine,
Internal Medicine, Obstetrics and Gynaecology, Mental health, Surgery, Paediatrics and
Otorhinolaryngology.
The Department of Family Medicine, Federal Medical Centre, Ido-Ekiti is accredited for
postgraduate training in the Faculty of Family Medicine of the National Postgraduate Medical
College of Nigeria (NPMCN) and the West African Postgraduate Medical college. The
Department provides Primary and secondary care to all categories of patients on in- and
outpatients basis. The out-patient clinic runs for 5 days in the week (Monday to Friday), while
the in-patient service runs for 24 hours of the 7 days of the week.
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3.2.

Study site

This study was carried in the waiting area, seminar room and two consultation rooms of the
General Outpatient clinic of the Department of Family Medicine, Federal Medical Centre, IdoEkiti, Ekiti State. The initial recruitment by the research assistant (a nurse) was done at the
waiting area. The introduction of the respondents into the study, counselling, physical exercise
education and physical exercise demonstrations were done at the spacious departmental seminar
room while data was collected by the researcher and an assistant (a trained resident in the
department) in the two consultation rooms usually used for obtaining information during
research in the department.
3.3. Study design
The study was a randomized control study. The intervention was carried out on the intervention
group and the result was compared with the control group.
3.4. Duration of study
The study was conducted over a period of 6 months. (April to October 2015)
3.5.

Study population

All hypertensive patients between 18 to 65 years of age attending the family medicine clinic at
Federal Medical Centre, Ido-Ekiti
3.6.

Sample size determination

The sample size was determined using the formula.131
n = z2 pq /d2 and nf = n /1 + ( n /N)
Where:
n = the minimum sample size when the population is more than 10,000.
nf = the minimum sample size when population is less than 10,000.
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N = the estimate of population size in a given year i.e. hypertensive patients who
attended the Family Medicine Clinic of Federal Medical Centre in 2014.
Z = Standard normal deviate corresponding with the level of significance.
d

= Desired level of precision (maximum error of estimate).

p

= Estimated prevalence of hypertension in a given population, using 13.16%

from two rural communities in Osun state, south western, Nigeria.11
q

= 1 – p.

The total number of hypertensive patients that attended the Family Medicine Clinic of Federal
Medical Centre, Ido-Ekiti in 2014 was 3600.
Therefore, N = 3600, p = 0.1316, q = 1 – 0.1316 = 0.8684, Z = 1.96 at 95% confidence
interval and d = 0.05 at precision level of 5%.
Using the above formula:
n = 1.962 x 0.1316 (0.8684) / 0.052
n = 175.60.
Since N = 3600 which is less than 10,000 over a given period of one year (year 2014),
therefore; nf = n / 1 +( n / N) was applied
nf = 175.60 / 1 +( 175.60 / 3600)
nf = 167.4
= ≈ 167
The minimum sample size was 167. However in order to account for unforeseen
circumstances during recruitment, an attrition value of 10% was added to the minimum
sample size. This gave a sample size of 184 subjects. Therefore, 368 participants were
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recruited into the study. They were randomized into two groups, one hundred and eighty-four
in the intervention group and another one hundred and eighty-four in the control group.
3.7. Sampling Method
Simple random and systematic random sampling techniques were used to recruit subjects
among hypertensive patients attending the clinic. In the General Outpatient medical record of
the hospital, 12 to 15 hypertensive patients attended the clinic on a daily basis, this translated
to about 75 patients per week using the upper limit since it runs for five days in a week. In 12
weeks of the first phase of the research about 900 hypertensive patients were encountered
from which the needed sample were selected using probability sample techniques.
K = N/n
Where : N = total number of patients.
n = calculated sample size.
Therefore K = 900 / 368
K = 2.44 ≈ 2
Thus, every 2nd consenting hypertensive patient represented the sample interval for this research.
The first participant was selected using simple random sampling, 2 small papers were marked
YES and NO. The first two patients in the waiting area who gave consent were asked to pick and
the patient that picked YES was the first for that day and then every 2nd patient was selected by
systematic random sampling. This was repeated every clinic day until the sample size was
attained.
The Physical Activity Readiness Questionnaire (PAR-Q) was used to assess the physical fitness
and safety of exercise among them.132 For every patient that was not fit and not meeting all
inclusion criteria, sampling method was repeated for a replacement.
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3.7.1.

Randomisation

Consenting hypertensive patients who have been on medication for at least 3 months and were fit
for exercise were randomized. Subjects were allocated into intervention (n = 184) and control (n
= 184) by simple random sampling. This was achieved by marking four small cardboard ‘I’ for
intervention and another four marked ‘C’ for control inside a small sealed box from which
participant picked and were allotted accordingly on a daily basis since an average of eight
patients were seen per day. Any marked paper that was picked was not returned back into the
box.
3.8.

Inclusion and Exclusion Criteria

Inclusion criteria
1. All consenting hypertensive patients aged 18 and 65 years
2.

Those diagnosed hypertensive and on medication for at least 3 months.

Exclusion criteria
1. Those with complications from hypertension e.g. (cerebrovascular disease,
congestive heart failure, coronary heart disease) and those not fit for exercise.
2. Those with other co-morbidities such as Diabetes Mellitus, Chronic kidney
disease.
3. Pregnant women
3.9.

Data Collection and Instruments:

Pre-tested semi-structured interviewer-administered questionnaire that had been validated and
drafted in English language was used for the study. The questionnaire was divided into five
sections namely;
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Section A was the socio-demographic used to obtain relevant information on the sociodemographic variables including the age, sex, gender, education, income, locality, religion and
telephone numbers.
Section B was the knowledge assessment tools used to obtain information about the knowledge
of respondent about hypertension using the Hypertension Fact Questionnaire (HFQ) - a 15
questions with a high reliability (Cronbach = 0.70) and validity.133 The questions assess the
knowledge of patients about hypertension, its causes, treatment and management.133 Each
response was scored ‘Yes’, ‘No’ or ‘Do not know’. Knowledge was assessed by giving 1 to
‘Yes’ and 0 to ‘No’ and ‘Do not know’. The scoring range of HFQ was 15 (maximum) to 0
(minimum). A cut off level of < 8 was considered as poor, 8-12 average and 13-15 as adequate /
good knowledge about hypertension. Knowledge scores for individuals were calculated and
summed up to give the total knowledge score.
Section C was the medication adherence level tool used to assess the level of adherence among
respondents and to ascertain that both groups (intervention and control) were still maintained on
their medications. This was determined using the validated eight‒ item Modified Morisky
Medication Adherence Scale (MMMAS-8). An 8-item self-report scale originally developed by
Morisky et al with a high alpha reliability of 0.83, which has been particularly useful in chronic
conditions such as hypertension.134 Each response was scored ‘Yes’ or ‘No’ as 0 or 1
respectively except item number 5 in a reverse code response. For instance If Item 5 = 0 Item 5r
= 1 (high adherence). Item number 8 also had a standardize code as explained in the
questionnaire. The scoring scale has a range of 0 to 8. The medication adherence level scores for
individuals were calculated and summed up to give the total adherence score as low adherence (<
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6), medium adherence (6 to < 8) and high adherence as (8). Using a cutoff of 6 for
dichotomization, high versus low adherence was used.134
Section D was used to obtain the clinical parameters of the respondents. The following
parameters were measured weight, height, calculated body mass index and the blood pressure.
Section E was the physical activity tool used to assess the level of physical activity among
respondents (both control and intervention groups). This was determined using the international
physical activity questionnaire (IPAQ-short version) after screening for the exercise fitness with
the physical activity readiness questionnaire.
The International Physical Activity Questionnaire (IPAQ–short version): This questionnaire
assessed health related physical activities in individuals between ages 15 – 65 years.135 It was
developed in 1998 at Geneva by a group of researchers across the globe as a means to assess all
health enhancing physical activities not only intentional activity and has been used in
Nigeria.103,136 It contains four questions on duration of time spent carrying out moderate to
vigorous physical activities in the last seven days.135,136
Category 1: Respondents who reported no activity or some activity not enough to meet
Categories 2 or 3. They are grouped as inactive.
Category 2: Those who report any one of the following 3 criteria are considered as minimally
active.
1) Three or more days of vigorous activity of at least 20 minutes per day OR
2) Five or more days of moderate-intensity activity or walking of at least 30 minutes per day
3) Five or more days of any combination of walking, moderate-intensity or vigorous intensity
activities achieving a minimum of at least 600 metabolic equivalent (MET) minutes/week.
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Category 3: This is also called Health Enhancing Physical Activity (HEPA) and it refers to any
one of the following two criteria:
1. Vigorous-intensity activity on at least three days and accumulating at least 1500 MET
minutes/week
2. Seven or more days of any combination of walking, moderate-intensity or vigorous intensity
activities achieving a minimum of at least 3000 MET-minutes/week
IPAQ SCORE CALCULATION
The continuous score is expressed as MET-min per week = MET level x minutes of activity x
events per week
MET levels
1. Walking

= 3.3 METs = 3.3 x minutes of activity x number of times /week

2. Moderate Intensity = 4.0 METs = 4.0 x minutes of activity x number of times /week
3. Vigorous Intensity

= 8.0 METs = 8.0 x minutes of activity x number of times /week

TOTAL

=1+2+3

Inactive

= does not meet criteria for 2 or 3 (<600 MET-minutes/week)

Minimally active

= 600 to 2999 MET–minutes/week

HEPA active

= ≥ 3000 MET-minutes/week

Physical Activity Readiness Questionnaire (PAR-Q): This questionnaire containing seven
questions designed to screen exercise fitness in ages 15 – 65 years by the Canadian Society for
Exercise Physiology. Only patients who answer no to all questions will be fit while others may
require further medical evaluation. It is valid for a maximum period of 12 months from date of
completion. It has been used in Nigeria.137
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Clinical examination
Blood pressure – An Accosson® brand Mercury Sphygmomanometer with appropriate cuff and
stethoscope was used to measure the blood pressure of participant in the sitting position using the
left arm. A cuff with bladder that was 12-13 cm x 35 cm and a larger one for fat arms was used
at the upper two-third (2/3rd) of the arm (i.e. an appropriate-sized cuff with bladder encircling at
least 80% of the arm). Sphygmomanometer cuff was placed at heart level. The cuff was inflated
palpating the radial artery and the inflation was continued until 20-30 mmHg above the
disappearance of the radial pulse. The stethoscope diaphragm was then placed over the brachial
artery in the ante cubital fossa and the cuff deflated, allowing the mercury to fall gradually about
2 mmHg per second. First appearance of sound (phase 1 Korotkoff) was used for systolic blood
pressure (SBP), and a phase 5 Korotkoff sound (disappearance of sound) was used to measure
diastolic blood pressure (DBP). The BP was recorded to the nearest 2mmHg. Two measurements
were taken after the patient has been allowed to sit for 5-10mins and an average value was taken.
A cut off level of both < 140mmHg and < 90mmHg for systolic and diastolic blood pressure
respectively was considered good BP control. When either or both the systolic and diastolic
blood pressure is ≥ 140mmHg and ≥ 90mmHg respectively was recorded, it was considered poor
BP control.59
Height – A Stadiometer, Surgifield Sm-160®, calibrated in meters was used to measure the
height of subjects. The height was measured with subjects standing erect against the wallmounted scale, wearing no shoes or headgear and looking straight ahead. Measurements were
taken and recorded by a trained assistant investigator to the nearest 0.01metres.
Weight - Hanson® bathroom weighing scale, made in England, was used to measure in
Kilograms the weight of all participants to the nearest single decimal place. Accessories such as
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purses, cell phones, keys and pocket diaries were removed before weighing. The scale was
regularly adjusted to correct for zero error at the beginning of each day and after each patient.
Body mass index (BMI)
This was classified using the WHO classification of BMI.24 This was calculated as weight (Kg)
divided by height (m2). The participants were classified into different grades of nutritional status
according to the international classification of adult as underweight, normal, overweight and
obese according to BMI proposed by World Health Organization (WHO): underweight < 18.5
Kgm2, normal 18.5 to 24.9 Kgm2, overweight 25 to 29.9 Kgm2 and BMI ≥ 30 Kg/m2 = obese.
3.10.

Pretesting

The questionnaire was pre-tested on a sample of 20 hypertensives attending General Outpatient
Clinic at the Ekiti State Teaching Hospital, Ado-Ekiti who were comparable to the respondents
in terms of socio-demographic characteristics 4 weeks prior to the commencement of the study.
There were no logistics problems detected.
3.11.

Participants flow

During the 3 months recruitment phase of the study, 900 patients were encountered out of which
882 met the inclusion criteria and gave consent to participate in the study. Of these 9 were
excluded (five participants had complications and co-morbidities) and four were not fit for
physical exercise using the physical activity readiness questionnaire. Systematic random
sampling was applied on remaining 873 patients until 368 participants were got. The 368
participants were subsequently randomized into intervention and control groups. During the
period of the research two participants dropped out from the intervention group due to their
diminished interest at an early stage of the study while three also dropped out of the control
group as a result of their relocation from South-West. Therefore 182 respondents completed the
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study in the intervention group and 181 in the control group. The study flow chart is shown in
figure II.
Figure II: Study flow chart
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CONTROL
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Simple randomization
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Completed the study
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3.12.

Research protocol

The study was in three phases; pre-intervention, intervention and post-intervention. A written
informed consent was obtained from the willing participants after detailed explanation of what
the study was about.
Phase one
Pre-intervention: A baseline survey of the study participants to determine their level of physical
exercise, medication adherence and blood pressure control was conducted using the pretested
interviewer administered questionnaire. The respondent’s socio-demographic characteristics
were recorded and clinical parameters (blood pressure, height, weight and calculated body mass
index) were measured by the researcher who also administered the questionnaire to the study
participants. In addition, a resident doctor and a nurse in the family medicine clinic were trained
by the author as research assistants. The doctor assisted in the data collection and the nurse
assisted in recruitment in the waiting area of General Outpatient Department. The preintervention baseline data were collected from both the intervention and control groups. Each
participant’s mobile phone number was obtained. Both groups continued their routine
antihypertensive medication and their routine daily physical activities. The duration of the study
was six months and recruitment was done in the first three months.
Phase two
Intervention: The participants who signed the consent form participated in the study. The
participants in the intervention group were counselled on the importance and benefits of
continuous regular physical exercise (physical exercise education). They had a 5 minute
demonstration session of brisk walking and walking at the departmental seminar room by the
researcher in groups. Participants in the intervention group were given the following physical
exercises:
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(a) A moderate aerobic intensity exercise (brisk walking) of 30 minutes per day for a
total number of three times per week in the mornings. [ 4.0 x 30 x 3] = 360 METs
(b) They were also encouraged to engage in a light intensity exercise (walking) of 30
minutes for a total number of three times per week in the evenings. [3.3 x 30 x 3]
= 297 METs
(c) Participants 8-10 hours of daily activities were compressed to 90 minutes of light
intensity exercise per week. (after counselling to improve on their baseline
physical activity). [3.3 x 90 x 7] = 2079 METs
Total = a + b + c + 600 METs (previous inactive state)
= 360 + 297 + 2079 + 600 = 3336 METs
The physical exercise education given to the intervention group targeted improvement in their
daily activities especially for (c) above to improve their light intensity exercises such as walking
a trekking distance that they normally would use a motorcycle or car, personal gardening instead
of employing a labourer, commuting and increasing occupational tasks and other household
activities as highlighted in section 1.4. These physical exercise interventions were expected to
move the participants from < 600 (inactive) to > 3000 METs (HEPA Active). Participants were
using their wrist watches in timing themselves in (a) and (b) above. All the participants in this
study were maintained on their routine antihypertensives. The participants in the control group
were not given any form of physical exercise.
Follow-up: Participants were seen twice in a month (fortnightly) totaling to a minimum of six
times before the end of the study. However participants were asked to present before their
appointment dates if the need arose. Participants were encouraged in the clinic to continue the
physical exercise and by contacting them through their mobile phones as a reminder twice a
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week (Mondays and Wednesdays). Their accompanying caregivers when available were
counselled to encourage the respondents.
Phase three
Post-intervention stage
This was done at the 13th week of the intervention. Each participant in this study was seen at the
end the 12th week of the intervention. The post-intervention physical activity level of the
respondents in the intervention group was assessed with the same international physical activity
questionnaire. The clinical parameters of both groups recorded in the pre-intervention stage were
re-assessed and recorded by the researcher and his assistants using the same instruments.
However, as a result of the benefits and positive effect of physical exercise obtained on blood
pressure control among the intervention group at the end of the study, participants in the control
group were counselled and educated on light and moderate intensity exercises and they were
encouraged to cultivate the practice.
3.13. Data Analysis: All data collected were analysed using the Statistical Package for Social
Sciences (SPSS) version 16.0. Analysis was done at both pre-intervention and postinterventional levels between the intervention and control groups. Frequency tables, cross
tabulations and chart were generated to show relationship between variables. Mean, mode,
median, standard deviation, proportion and percentages were determined as appropriate. Test of
significance was done using Pearson’s Chi-Square and Student’s t- test as appropriate. P-value of
equal or less than 0.05 was taken to be statistically significant. Binary logistic regression model
was used to determine the independent predictor.
3.14.

Cost

The cost for the study was borne by the researcher.
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3.15. Ethical Consideration: Ethical approval was obtained from the ethics review and research
committee of Federal Medical Centre, Ido-Ekiti. Informed and written consents were obtained
from willing participants. Confidentiality of the respondents was strictly maintained.
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CHAPTER FOUR
RESULTS
4.1

Socio-demographic Characteristics of the Respondents

Table 1 showed the socio-demographic characteristics of the participants in this study. Three
hundred and sixty eight adult hypertensive patients (attending Family Medicine clinic of Federal
Medical Centre, Ido-Ekiti from April to October 2015), who were aged 18 – 65 years, satisfied
the inclusion criteria, gave their consent and had completed data, were studied. The mean age of
participants was 53.8 years (± 7.30). The modal age group in this study was the age bracket 5665 years. There were more females in this study 220 (59.8%) than males 148 (40.2%) with male
to female ratio 1:1.5.
Majority of the respondents were Yorubas (82.3%), Christians (69.8%) and married (77.4%) in a
monogamous family type (60.3%). A number (51.1%) of respondents lived in the rural areas of
Ekiti. One-third (29.9%) of respondents attained tertiary education, civil servants and farmers
constituted 22.3% while a cumulative 43.4% were traders and self employed.
More than half of the respondents 114 (62.0%) in the intervention group and 96 (52.2%) in the
control group lived above poverty level; earning more than eleven thousand naira as average
monthly income (>$1.9 per day).
The socio-demographic characteristics of the intervention group and the control group were
similar. (Table 1)
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Table 1. Socio-demographic Characteristics of the Respondents
Intervention Control
Total
Variables
χ2
n= 184 (%)
n = 184 (%) N= 368 (%)
Age in years
Mean ± SD**
53.0 ±7.72
54.5 ± 6.82 53.8 ± 7.30 -1.376
(Min - Max)
(35 ‒ 65)
(35 ‒ 65)
(35 – 65)
Age group in yrs, n (%)
≤ 35
4 (2.2)
3 (1.6)
7 (1.9)
6.349
36 – 45
37 (20.1)
28 (15.2)
65 (17.7)
46 – 55
71 (38.6)
57 (31.0)
128 (34.7)
56 ‒ 65
72 (39.1)
96 (52.2)
168 (45.7)
Sex
Male
72 (39.1)
76 (41.3)
148 (40.2)
0.181
Female
112 (60.9)
108 (58.7)
220 (59.8)
Marital status
Single
3 (1.6)
0 (0.0)
3 (0.8)
5.688
Married
135 (73.4)
150 (81.5)
285 (77.4)
Divorced/Separated
16 (8.7)
13 (7.1)
29 (7.9)
Widowed
30 (16.3)
21 (11.4)
51 (13.9)
Religion
Christianity
Islam
Traditional
Ethnicity
Yoruba
Ibo
Hausa

df

p-value

182

0.171

3

0.096*

1

0.671

3

0.128*

141 (76.6)
36 (19.6)
7 (3.8)

116 (63.0)
59 (32.1)
9 (4.9)

257 (69.8)
95 (25.8)
16 (4.4)

8.250

2

0.016

144 (78.3)
28 (15.2)
12 (6.5)

159 (86.4)
16 (8.7)
9 (4.9)

303 (82.3)
44 (12.0)
21 (5.7)

4.444

2

0.108

**independent t test applied *Fishers exact applied
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Table 1 continued: Socio-demographic Characteristics of the Respondents
Total
Intervention
Control
Variables
χ2
df p value
n = 184 (%) n= 184 (%) N=368 (%)
Educational Status
27 (14.7)
20 (10.9)
47 (12.8)
10.273 4 0.036
None
51 (27.7)
60 (32.6)
111 (30.2)
Primary
46 (25.0)
26 (14.1)
72 (19.6)
Secondary
46 (25.0)
64 (34.8)
110 (29.9)
Tertiary
14 (7.6)
14 (7.6)
28 (7.6)
Post – graduate
Occupation
Civil Servant
Trading
Farming
Self – employed
Retired
Family size
1–3
4–6
7 and above
Number of
Dependants
0
1–2
3–4
5 and above
Domicile
Urban Ekiti
Rural Ekiti
Outside Ekiti
Type of Marriage
Monogamy
Polygamy
Income
Below Poverty Line
(<N11,343)
Above Poverty Line
(≥N11,343)≡$1.9daily

43 (23.4)
79 (42.9)
30 (16.3)
15 (8.2)
17 (9.2)

39 (21.2)
58 (31.5)
52 (28.3)
8 (4.3)
27 (14.7)

82 (22.3)
137 (37.2)
82 (22.3)
23 (6.2)
44 (12.0)

13.720

4

0.008

30 (16.3)
116 (63.0)
38 (20.7)

16 (8.7)
142 (77.2)
26(14.1)

46 (12.5)
258 (70.1)
64 (17.4)

9.131

2

0.010

56 (30.4)
74 (40.2)
30 (16.3)
24 (13.1)

52 (28.3)
56 (30.4)
44 (23.9)
32 (17.4)

108 (29.3)
130 (35.3)
74 (20.2)
56 (15.2)

6.432

3

0.092

76 (41.3)
98 (53.3)
10 (5.4)

78 (42.4)
90 (48.9)
16 (8.7)

154 (41.8)
188(51.1)
26 (7.1)

1.751

2

0.417

116 (63.0)
68 (37.0)

106 (57.6)
78 (42.4)

222 (60.3)
146 (39.7)

1.135

1

0.287

70 (38.0)

88 (47.8)

158 (42.9)
3.593

1

0.058

114 (62.0)

96 (52.2)

88

210 (57.1)

Table 2: Assessment of Clinical Parameters of the Respondents Pre-intervention
Variable

Intervention

Control

Total

n = 184 (%)

n = 184 (%)

N = 368 (%)

Poor (≥140)

118 (64.1)

124 (67.4)

242 (65.8)

Good (<140)

66 (35.9)

60 (32.6)

126 (34.2)

χ2

p – value

0.434

0.510

0.043

0.834

3.885

0.143

Systolic BP
(mmHg)

Diastolic BP
(mmHg)
Poor (≥90)

85 (46.2)

87 (47.3)

172 (46.7)

Good (<90)

99 (53.8)

97 (52.7)

196 (53.3)

82 (44.6)

62 (33.7)

144 (39.1)

62 (33.7)

88 (47.8)

150 (40.8)

40 (21.7)

34 (18.5)

74 (20.1)

BMI
(Kg/m2)
Normal weight
(18.5 – 24.9)
Over weight
(25.0 – 29.9)
Obese
(≥30)

At the pre-intervention stage, about two-third {118 (64.1%) and 124 (67.4%)} of respondents in
the intervention and control groups had poor SBP control respectively. While about half {85
(46.2%) and 87 (47.3%)} had poor DBP in the intervention and control group respectively. The
differences in the SBP and DBP among the intervention and control groups were not statistically
significant (p-values > 0.05). There was no significant difference in the BMI between the two
groups.
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Table 3: Assessment of Clinical Parameters of the Respondents Post-intervention
Variable

Intervention

Control

Total

n = 182 (%)

n = 181 (%)

N = 363 (%)

χ2

p – value

115.15

0.000

47.432

0.000

8.048

0.052

Systolic BP
(mmHg)
Poor (≥140)

20 (11.0)

119 (65.7)

139 (38.3)

Good (<140)

162 (89.0)

62 (34.3)

224 (61.7)

Poor (≥90)

25 (13.7)

85 (47.0)

110 (30.3)

Good (<90)

157 (86.3)

96 (53.0)

253 (69.7)

Diastolic BP
(mmHg)

BMI
(Kg/m2)
Normal weight
(18.5 – 24.9)
Over weight
(25.0 – 29.9)
Obese
(≥30)

92 (50.5)

64 (35.4)

156 (43.0)

56 (30.8)

85 (47.0)

141 (38.8)

34 (18.7)

32 (17.6)

66 (18.2)

At the post-intervention stage, more than three-quarter {162(89.0%) and 157(86.3%)} of
respondents in the intervention group had good SBP and DBP respectively. While {62(34.3%)
and 96(53.0%)} of respondents in the control group had good SBP and DBP control respectively.
The differences in the SBP and DBP among the intervention and control groups were statistically
significant (p-values < 0.05). There was no significant difference in the BMI between the two
groups post-intervention.
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Table 4a: Pre-intervention mean summaries of Respondent’s clinical parameters
Intervention

Control

Mean ± SD

Mean ± SD

p-value

144.8 ± 19.9

-1.131t

0.258

84.1 ± 11.6

86.3 ± 15.3

-1.575t

0.115

26.1 ± 5.8

26.1 ± 4.4

0.034t

0.972

Systolic BP (mmHg)

142.71 ± 16.8

Diastolic BP (mmHg)
BMI (Kg/m2)
t

T

Independent sample t-test applied

Table: 4b Post-intervention mean summaries of Respondent’s clinical parameters
Intervention

Control

Mean ± SD

Mean ± SD

T

p-value

Systolic BP (mmHg)

122.1 ± 13.3

144.9 ± 23.4

-11.39t

0.000

Diastolic BP (mmHg)

75.6 ± 13.1

86.5 ± 16.2

-7.047t

0.000

BMI (Kg/m2)

24.7 ± 4.5

25.6 ± 4.3

-1.874t

0.061

t

Independent sample t-test applied

Tables 4a and 4b illustrate the mean summaries of the clinical parameters of respondents. There
was a reduction of 20.61±3.5 mmHg and 8.5±1.5 mmHg in the SBP and DBP respectively pre
and post-intervention in the intervention group and it was statistically significant. (p-value <
0.05) but this difference was not established in the control group. The difference in the BMI was
not statistically significant.
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Table 5: Baseline assessment of the Knowledge of Hypertension among Respondents
Variable

Intervention
n = 184 (%)

Control

Total

n = 184 (%) N = 368 (%)

χ2

p –value

Knowledge
Good (≥13)

21 (11.4)

16 (8.7)

37 (10.1)

Average (8 – 12)

68 (37.0)

60 (32.6)

128 (34.7)

Poor (<8)

95 (51.6)

108 (58.7)

203 (55.2)

Mean Knowledge ± SD
t

7.7 ± 3.0

7.4 ± 2.9

2.00

0.366

0.85t

0.396

Independent sample t-test applied

Tables 5 illustrate the baseline knowledge of respondents about hypertension. More than half {95
(51.6%) and 108 (58.7%)} of the respondents in the intervention and control groups had poor
knowledge of hypertension respectively. The differences in the knowledge of hypertension
among the intervention and control groups were not statistically significant (p-values > 0.05).
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Figure 1: Bar chart showing the Baseline Knowledge of Hypertension among Respondents
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Figure 1 showed that very few (21 and 16) of the respondents in both intervention and control
groups had good knowledge of hypertension respectively. Therefore there was similarity in the
pattern of hypertension for both groups.
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Table 6: Baseline level of Medication Adherence among Respondents using the modified
Morisky Medication Assessment Scale
Variable

Intervention

Control

Total

n = 184 (%)

n = 184 (%) N = 368 (%)

Low (<6)

146 (79.4)

161 (87.5)

307 (83.4)

High (≥6)

38 (20.6)

23 (12.5)

61 (16.6)

Mean MA Score ± SD

3.5 ±2.3

3.3 ± 2.3

χ2

p – value

4.421

0.035

1.966t

0.050

Medication Adherence Level

t

Independent sample t-test applied

Tables 6 illustrate the baseline level of medication adherence among respondents. More than
three-quarter {146 (79.4%) and 161 (87.5%)} of the respondents in the intervention and control
groups had low medication adherence respectively. The differences in the medication adherence
among the intervention and control groups were statistically significant (p-values < 0.05).

Table 7: Relationship between Medication Adherence and Blood Pressure Control pattern
among Respondents (baseline)
Medication Adherence
Intervention
Control
Low
High
Low
High
(n = 146)
(n = 38)
(n = 161)
(n = 23)
Systolic BP (mmHg)
Poor (≥140)
Good (<140)
Statistics

88 (60.3)
58 (39.7)
χ2 = 4.570,

30 (78.9)
8 (21.1)
p = 0.033

Diastolic BP (mmHg)
Poor (≥90)
Good (<90)
Statistics

67 (45.9)
79 (54.1)
2
χ =0.026,

18 (47.4)
20 (52.6)
p =0.871

101(62.7)
60 (37.3)
χ2 = 2.153,

19 (82.6)
4 (17.4)
p =0.154*

65 (40.4)
96 (59.6)
2
χ = 24.672,

18 (78.3)
5 (21.7)
p =0.000*

*Fisher’s exact test applied
Table 7 showed that among the intervention group less than one-quarter {8(21.1%)} and more
than half {20 (52.6%)} of the respondents with good SBP and DBP had high medication
adherence while less than two-thirds {88 (60.3%)} and less than half {67(45.9%)} of the
respondents with poor SBP and DBP had low medication adherence respectively. In contrast
among the control group less than one-quarter {4(17.4%) and 5(21.7%)} of the respondents with
good SBP and DBP had high medication adherence while less than two-thirds {101 (62.7%)}
and less than half {65 (40.4%)} of the respondents with poor SBP and DBP had low medication
adherence respectively. The differences observed between high and low medication adherence
among the intervention group were statistically significant for poor and good SBP (p=0.033)
while it was also significant for poor and good DBP (p=0.000) among the control group.
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Table 8: Pre-Intervention (baseline) level of Physical Exercise among Respondents using
**IPAQ
Variable

Intervention

Control

Total

n = 184 (%)

n = 184 (%)

N = 368 (%)

χ2

p – value

140 (76.1)

132 (71.7)

272 (73.9)

2.618

0.270*

Minimally active

44 (23.9)

50 (27.2)

94 (25.5)

HEPA Active***

0 (0.0)

2 (1.1)

2 (0.6)
0.74t

0.564.

IPAQ Score
Inactive

Statistics

t

583.8 ±215.3 571.2 ±342.4

Independent sample t-test applied

*fisher’s exact test applied
**International physical activity questionnaire
***Health enhancing physical activity
Table 8 illustrates the pre-intervention (baseline) level of physical exercise among respondents.
Most of the respondents were inactive, {140(76.1%)} and {132 (71.7%)} in the intervention and
control groups respectively. There was no significant difference in the level of physical exercise
between the two groups (p - value > 0.05). There was a marginal difference in the mean IPAQ
score, (583.8 ± 215.3 vs 571.2 ± 342.4) METs in the intervention and control groups respectively
though it was not statistically significant. (p > 0.05).
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Table 9: Post-Intervention level of Physical Exercise among Respondents using **IPAQ
Variable

Intervention

Control

Total

n = 182 (%)

n = 181(%)

N = 363(%)

χ2

p – value

0 (0.0)

129 (71.3)

129 (35.5)

280.10

0.000*

Minimally active

30 (16.5)

50 (27.6)

80 (22.0)

HEPA Active***

152 (83.5)

2 (1.1)

154 (42.5)

Mean IPAQ ± SD

3342.6±612.1

39.21t

0.000

IPAQ Score
Inactive

t

593.2 ±287.7

Independent sample t-test applied

*fisher’s exact test applied
**International physical activity questionnaire
***Health enhancing physical activity
Table 9 illustrates the post-intervention level of physical exercise among respondents. More than
three-quarter of respondents 152 (83.5%) were in HEPA active in the intervention group while
only 2(1.1%) were in the control group. There was significant difference in their level of
physical exercise between the two groups (p =0.000). There was a wider difference in the mean
IPAQ score, (3342.6 ± 612.1vs 593.2 ± 287.7) METs in the intervention and control groups
respectively. There was significant difference in the level of physical exercise between the
control and intervention groups (p =0.000).
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Table 10: Relationship between Physical Exercise and Blood Pressure Control among
Respondents in both the Intervention and Control group (Pre-Intervention)
Intervention
Poor BP
Good BP
n = 85 (%)
n = 99 (%)
IPAQ
Inactive
Minimally
active
HEPA Active
Statistics

67 (78.8)
18 (21.2)

Control
Poor BP
Good BP
n = 87 (%)
n = 97 (%)

73 (73.7)
26 (26.3)

64 (73.6)
21 (24.1)

0 (0.0)
0 (0.0)
χ = 0.650, p = 0.420*

68 (70.1)
29 (29.9)

2 (2.3)
0 (0.0)
χ = 2.866, p = 0.239*

2

2

*fisher’s exact test applied
Table 10 showed that more than three-quarter of the respondents in both the intervention and
control groups were inactive. More than three-quarter of the respondents in the intervention
group {67 (78.8%)} had poor blood pressure control. The differences between poor and good BP
pre-intervention was not statistically significant in both groups (p-values > 0.05).
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Table 11: Relationship between Physical Exercise and Blood Pressure Control among
Respondents in both the Intervention and Control group (Post-Intervention)

IPAQ
Inactive
Minimally active
HEPA Active
Statistics

Intervention
Poor BP
Good BP
n = 20 (%)
n = 162 (%)

Control
Poor BP
Good BP
n = 84 (%)
n = 97 (%)

0 (0.0)
0 (0.0)
19 (95.0)
11 (6.8)
1 (5.0)
151 (93.2)
2
χ = 100.620, p = 0.000*

63 (75.0)
66 (68.0)
20 (23.8)
30 (31.0)
1 (1.2)
1 (1.0)
2
χ = 1.1420, p = 0.565*

*fisher’s exact test applied
Table 11 showed that more than three-quarter of the respondents only in the intervention group
were in the HEPA active {151 (93.2%)} and they had good blood pressure control while in the
control group only {1(1.0%)} is in the HEPA active had good blood pressure control. There was
a statistical significant difference between the poor and good blood pressure control among the
intervention group (p=0.000).
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Table 12: Blood Pressure Control across Respondents’ Socio-demographic Characteristics

Variables
Age group in years
≤ 35
36 – 45
46 – 55
56 – 65
Sex of respondents
Male
Female
Occupation
Civil Servant
Trading
Farming
Self-Employed
Retired
Education Level
None
Primary
Secondary
Tertiary
Postgraduate
Ethnicity
Yoruba
Igbo
Hausa
Religion
Christianity
Islam
Traditional

Blood Pressure Control
Good BP
Poor BP
n=216
n=152
(%)
(%)

χ2

P value

4 (57.1)
37 (56.9)
87 (68.0)
88 (52.4)

3 (42.9)
28 (43.1)
41 (32.0)
80 (47.6)

7.394

0.060

78 (52.7)
138 (62.7)

70 (47.3)
82 (37.3)

3.667

0.005

50 (61.0)
98 (71.5)
30 (36.6)
16 (69.6)
22 (50.0)

32 (39.0)
39 (28.5)
52 (63.4)
7 (30.4)
22 (50.0)

8.515

0.006

31 (66.0)
58 (52.3)
53 (73.6)
60 (54.5)
14 (50.0)

16 (34.0)
53 (47.7)
19 (26.4)
50 (45.5)
14 (50.0)

1.185

0.055

177 (58.4)
27 (61.4)
12 (57.1)

126 (41.6)
17 (38.6)
9 (42.9)

0.159

0.923

150 (58.4)
57 (60.0)
9 (56.3)

107 (41.6)
38 (40.0)
7 (43.7)

0.117

0.943
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Table 12 continued: Blood Pressure Control across Respondents’ Socio-demographic
Characteristics

Variables
Marital Status
Single
Married
Divorced
Widowed
Family Type
Monogamy
Polygamy
No of Dependants
0
1-2
3-4
5+
Income
Below poverty line
Above poverty line
Domicile
Urban Ekiti
Rural Ekiti
Outside Ekiti

Blood Pressure Control
Good BP
Poor BP
n=216
n=152
(%)
(%)

χ2

p- value

3(100.0)
164 (57.5)
16 (55.2)
33 (64.7)

0 (0.0)
121 (42.5)
13 (44.8)
18 (35.3)

3.175

0.365

132 (59.5)
84 (57.5)

90 (40.5)
62 (42.5)

0.134

0.714

57 (52.8)
84 (64.6)
39 (52.7)
36 (64.3)

51 (47.2)
46 (35.4)
35 (47.3)
20 (35.7)

5.257

0.154

80 (50.6)
136 (64.8)

78 (49.4)
74 (35.2)

7.424

0.006

105 (68.2)
100 (53.2)
11 (42.3)

49 (31.8)
88 (46.8)
15 (57.7)

6.871

0.032

Table 12 showed that blood pressure control across the respondents’ socio-demographic
characteristics. The gender, occupation, religion income and domicile were statistically
significant (p-value < 0.05).
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Table 13: Binary Logistic Regression for predictors of Blood Pressure Control at Baseline
Variable

Blood pressure control
OR

95% CI

p-value

Intervention

1..12

0.14 - 3.72

0.051

Control

1

Subject Category

Knowledge
Good

1.83

0.94 - 6.12

0.068

Average

1.21

0.54 - 4.82

0.212

Poor

1

1.01 - 10.9

0.021

0.14 - 2.98

0.070

Medication Adherence
High

3.8

Low

1

Gender
Female

1.09

Male

1

Occupation
Civil Servant

2.92

0.01 -7.36

0.021

Trading

1.75

0.21 - 5.38

0.011

Farming

0.98

0.10 - 2.19

0.092

Self-Employed

1.24

0.41- 6.91

0.061

Retired

1
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Table 13 continued: Binary Logistic Regression for predictors of Blood Pressure Control at
Baseline
Variable

Blood pressure control
OR

95% CI

p-value

Above Poverty Line

2.10

0.07- 4.33

0.149

Below Poverty Line

1

Income

Domicile
Urban

1.01

0.02 - 2.34

0.129

Rural

1.98

0.11 - 4.76

0.074

Outside Ekiti

1

IPAQ Score
HEPA Active

0 .87

0.04- 2.31

0.069

Minimally Active

0.51

0.18 - 2.31

0.081

Inactive

1

Table 13 showed that there was similarity in the prediction of blood pressure control among the
intervention and control groups. At baseline medication adherence was a strong predictor of
blood pressure control as respondents who had high medication adherence were 4 times more
likely to develop good blood pressure control (p=0.021).
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Table 14: Binary Logistic Regression for Physical Exercise as predictor of Blood Pressure
Control Post-Intervention
Variable

Blood pressure
OR

95% CI

p-value

Intervention

3.42

1.37 – 16.01

0.000

Control

1

Subject Category

IPAQ Score
HEPA Active

4.94

0.17 – 19.24

0.000

Minimally Active

2.31

0.81 – 13.03

0.000

Inactive

1

Table 14 showed that physical exercise was a strong predictor of blood pressure control.
Respondents who were HEPA active were 5 times more likely to develop good blood pressure
control (p=0.000) and those who were minimally active were 2 times more likely to develop
good blood pressure control (p=0.000).
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CHAPTER FIVE
DISCUSSION
5.1.

Socio-demographic findings

The socio-demographic profile of the participants showed that majority were in the age group of
56– 65 years with a mean age of 53.8 years (±7.30). This may be due to the fact that majority of
Ekiti people lived in rural and semi-urban areas. However, the mean age of this study was higher
than 43.8 years (± 13.7) and 42.1 years (± 21.6) reported by Ulasi et al in Enugu and by Oladapo
et al in Ibadan respectively. 49,58 These are state capitals in Nigeria where people have access to
more western diet and stressful life events. Quite a number (51.1%) of the participants in this
study lived in rural areas of Ido-Ekiti and its environs when compared to Enugu and Ibadan,
which are urban and industrialized cities. Urbanization can contribute to increased prevalence of
high blood pressure (BP) though unhealthy lifestyle (such as decreased physical activity and
dietary habits) also have a role to play.46 More so these are industrialized cities in Nigeria which
might have effect on their life expectancy due to its impact on their lifestyle and may account for
the development of hypertension early in life. This was corroborated by a study done in Yemen,
a country characterized by a highly traditional lifestyle; hypertension burden is favourably
affected by urbanization and by living in the capital area.138 Nevertheless, the mean age in this
study was lower than 64.7 years reported in a study in Ireland.139 This may be explained by the
stressful life events in Nigeria when compared to the developed world.
The age distribution of the participant in this study demonstrated a pattern of increasing number
of affected persons with age, 45.7% of participants in this study were in the modal age group (56
– 65 years). This pattern was similar to report from studies in Lagos and Ireland and is consistent
with the fact that the prevalence of hypertension increases with age in most populations.24,139,140
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There were more female participants in this study than males. The percentage of the females
(59.8%) was greater than that of males (40.2%) in the ratio of 1.5:1. The higher percentage in
females found in this study may be due to the more health seeking attitude of women than men
and this was supported by a cross sectional study in Spain where similar findings were
reported.141 The males were more concerned with the daily needs of the family. Also, a female
preponderance was reported by Awotidebe et al and this has been associated with physical
inactivity in female gender.142 This physical inactivity in females might increase the risk of
developing the disease. However, some studies reported a higher prevalence among males.58,59,143
Majority, about 77.4% of participants in this study were married, 60.3% were in monogamous
family type, and 69.8% were Christians. This could be due to the fact that people residing in
Ekiti are predominantly Christians and practice monogamy family type. This was similar to the
findings from a study conducted by Awotidebe et al in the same geo-political zone.142 This
similarity may be attributed to the fact that people in the same zone share the same values and
beliefs. One-third (29.9%) and 30.2% of the participants in this study attained tertiary and basic
primary education. This could have contributed in a way to the adherence level of participants to
the physical exercise in this study.
5.2.

Knowledge of hypertension among respondents

This study showed that only 11.4% and 8.7% of respondents in the intervention and control
group respectively had good knowledge of hypertension at the baseline. This could be due to the
lack of the knowledge of the risks factors associated with hypertension despite their educational
attainment. This suggests that they were aware of the disease but had no in-depth knowledge of
its risk factors. This findings had been corroborated by studies done by Kasuma et al in India and
Ike and colleagues in Enugu, Nigeria where they found that there is inadequate knowledge about
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the risk factors associated with the high blood pressure among the population studied.144,145 This
assertion was affirmed in a study conducted in Michigan where it was concluded that it is
possible for people to demonstrate an awareness of hypertension but not having a comprehensive
understanding of the health condition.146
5.3.

Knowledge and medication adherence among respondents

There was no significant difference in the mean knowledge (7.7 ± 3.0) observed in this study and
the mean of 8.03 ± 0.42 reported in a study conducted in Pakistan where the same instrument
was used to assess knowledge of hypertensives above 18 years.133 This may be due to the fact
that both studies were carried out among average income earners. Although about 61.3% and
37.0% of participants had average knowledge of hypertension in the Pakistan study and this
index study respectively. However, the levels of medication adherence in both studies were
found to be poor. This was likely due to the fact that the effect of knowledge possessed by the
patients on medication adherence is still uncertain and there was no previous study done in the
same locality in Pakistan. This index study also supported the assertion that there is no positive
correlation between knowledge and medication adherence. However there is evidence that
knowledge or information can indeed have an influence on the level of medication adherence.142
The apparent reason for the conflicting outcomes may be due to the effect of other factors which
cannot be ignored, since adherence is a multi–factorial phenomenon and success or failure of
therapy is not dependent on a single factor. Other factors such as age, gender, low socioeconomic
status, prescribed drugs, lack of social support, poor patient-provider relationship should also be
kept in mind and evaluated before coming to a conclusion.
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5.4.

Knowledge and blood pressure control among respondents

At the baseline 11.4% of the respondents in the intervention group had good knowledge of
hypertension when compared with 8.7% of the control group which showed that respondents in
this study had poor knowledge of hypertension. Two studies conducted in Pakistan, one of which
was a multicentre cross sectional study in Karachi, revealed that hypertensive patients had
inadequate knowledge about hypertension and the frequency of patients with controlled BP was
higher among the patients with high level of knowledge about hypertension.133,147 A cross
sectional study involving three tertiary hospitals in South-West Nigeria also reiterated that
majority of their respondents had poor knowledge of exercise for blood pressure control. In this
study the practice of exercise was low which was significantly influenced by poor knowledge.142
This showed that having good knowledge of hypertension can influence the blood pressure
control. This was further corroborated by Studies that had shown that good knowledge and
awareness of hypertension can improve blood pressure control using good doctor-patient
relationship.133,148
5.5.

Medication adherence on blood pressure control among respondents

The medication adherence found in the intervention group in this index study was 20.6%. This
was however lower than 65.1% found in a study among Chinese population on determinants of
medication adherence.149 The rate of adherence may differ or be similar by many factors,
including types of population, study design, or method of measurement, to quote a few. It has
been reported that cultural factors might influence antihypertensive adherence which could
explain different levels of adherence among different populations.149 These include cultural
health perception of hypertension, health perceptions of western medications, self-care behavior
and social support.149 This index study was an interventional study while the Chinese study was
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a cross-sectional study and also the two populations had different health perception of
hypertension and medications. Several studies have also evaluated the factors associated with
antihypertensive drug adherence. Age, gender, socioeconomic status, the number and duration of
antihypertensive agents were found to be associated with drug adherence.150 The association
between age and drug adherence is complex and the conclusion is currently mixed in the
literature. In this study, the modal age groups (56-65 years) were probably not adhered as the
younger ones. This opposite correlation where poor adherence was associated with increasing
age has been reported by Lamp and colleagues.151 Poor adherence has also been linked to the
duration of antihypertensive agent. A study by Hyre and colleagues concluded that patients on
antihypertensives for more than 10 years were more likely to adhere than those recently
diagnosed or less than 10 years on medication.152A low medication adherence was reported in
this index study and the older patient constitute the modal age group who were recruited
following diagnosis and had been on medication for a minimum period of three months.
5.6.

Pre-intervention (baseline) levels of physical exercise among respondents

Pre-intervention (baseline) levels of physical exercise among respondents in both the
intervention and control group were physically inactive with 76.1% and 71.7% respectively. This
was not far from a study carried out in Abuja, where it was concluded that more than 80% of
urban professional adult Nigerians were physically inactive and do not meet the WHO
recommendations of physical activity.153 A different pattern of physical inactivity was found in
Maiduguri, Borno State, North-Eastern part of Nigeria in a cross sectional study where only
19.2% were found to be physically inactive.154 This wide variation of physical activity
prevalence may be due to different socio-demographic characteristics and lifestyle among the
groups studied, as well as differences in the definition of physical inactivity and the tools used to
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measure physical activity. The WHO recommends adults aged 18 to 64 years should do at least
150 minutes of moderate-intensity or 75 minutes of vigorous-intensity aerobic physical activity,
or an equivalent combination of moderate and vigorous-intensity activity weekly, in order to
improve cardio-respiratory and muscular fitness, bone health and reduce the risk of NCDs.29 The
same instrument used in this index study – International Physical activity Questionnaire (IPAQshort version) was used in the Maiduguri study while the Nurses’ Health Study (NHS) II
Physical Activity Questionnaire was used in the Abuja study. Worldwide, only 31% of adults are
estimated to be physically inactive but these levels are rising with major public health
implications.29 At the baseline only 1.1% of respondents engaged in Health Enhancing Physical
Activity (HEPA). In this study the difference in the level of physical activity pre-study was not
statistically significant. As a result of their physical inactivity there was also a marginal
difference in the mean IPAQ score pre-study between the intervention group and control group
(583.8 ± 215.3) vs (571.2 ± 342.4) METs which was not statistically significant (p > 0.05).
5.7.

Post-intervention levels of physical exercise among respondents

In the post-intervention, the level of physical activity of respondents in the intervention group
improved significantly to highly active 83.5%. However a recent cross-sectional study by
Oyeyemi and colleagues reported that 68.6% of Nigerian adults living in a metropolitan city in
Northern Nigeria were sufficiently active. 155 This difference in the level of physical activity
might be as a result of the income among the studied participants. For instance in Nigeria,
physical activity was found to be lower among individuals with a higher income.155 The index
study was done in Ido-Ekiti, a semi-urban area with relatively lower income compared to those
living in a metropolitan city in Northern Nigeria. Also Oyeyemi et al in another study opined that
neighbourhood safety from traffic and crime (at night and during the day) were found to be
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promoters of physical activity.156 The studied participants in this index study lived in a semiurban area where it was expected that the level of traffic and crime were reduced compare to the
metropolitan cities and this could enhance physical activity. Those in the control group; 71.3%
were physically inactive and the difference in the level of physical activity between the two
groups was statistically significant (p < 0.05). The difference in the mean IPAQ score between
the two groups (3342.6 ± 612.1) vs (593.2 ± 287.7) METs was statistically significant (p < 0.05).
5.8. The relationship between physical exercise and blood pressure control among
respondents
There was a significant reduction in the level of blood pressure control from pre-intervention to
post-intervention phase in the intervention group. A difference of (20.62 ± 3.5) mmHg and (8.5 ±
1.5) mmHg was found in the SBP and DBP respectively in the intervention group. This
significant reduction in this study was noted following a twelve week of moderate and light
intensity exercises. There are several studies and meta-analysis that examined the relationship
between physical exercise and blood pressure control, for instance, a study done by Bell and
colleague revealed an appreciable reduction in both the SBP and DBP after a 12 weeks of
physical exercisei.19 This was further demonstrated by Huang and colleagues in meta-analysis
2013, where the effect of aerobic exercise training had a statistical significant effect on both SBP
and DBP.124 These findings were similar to that obtained in this index study which revealed that
a positive relationship exist between blood pressure control and physical exercise. This was
probably as a result of the encouragement given to the participants to engage in both the
structured moderate and light intensity exercises and to improve on their baseline physical
activities. More so, the level of compliance among respondents in this study could be attributable
to the close follow-up, bi-weekly phone calls by the author to encourage them. This was
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corroborated by a study, that patients who adhere to their prescribed exercises were significantly
better at achieving their goals and demonstrate a greater increase in physical function.157
The mean IPAQ score of the respondents showed that there was a difference between the postintervention and pre-intervention scores in the intervention group when compared with the
control group. The difference in the intervention group pre and post-intervention was 2749.4 ±
324.4 METs. This was as a result of the same reason given above on their compliance with the
prescribed exercise. This finding was equally observed in a study where the same IPAQ
instrument was used to assess physical activity and found that the level of physical activity
improve at the post-intervention.158 This could be as a result of the effectiveness of the tool used
in both studies.
The pre-intervention mean SBP and DBP in the intervention group was 142.71 ± 16.8 and 84.1 ±
11.6 respectively. This was similar to the study by Eriksson et al in Sweden who found mean
SBP (146 ± 16.4) and DBP (88 ± 7.5).159 In a similar fashion a cross-sectional study in Umuahia,
Abia State found a mean SBP and DBP of 143 ± 17 and 80 ± 12, in fact in this study it was
recorded that 81% of the respondents were unaware that regular physical exercise was part of the
lifestyle that could lower blood pressure.160 Surprisingly, a study carried out among
postmenopausal women on physical activity and blood pressure control in a medical outpatient
clinic in a tertiary health facility in Ibadan, Oyo State found a similar mean SBP and DBP of
145.9 ± 17.9 and 93.7 ± 11.4.161
Pre-intervention showed good SBP control rate of 35.9% and 32.6% (intervention and control
respectively) and good DBP control rate of 53.8% and 52.7% (in the intervention and control
group respectively). This was higher than 33% found in a descriptive cross-sectional study in a
semi-urban community in Umuahia, South-East Nigeria.123 In a similar manner it was higher than
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5.0% (males) and 17.5% (females), found by Ekwunife et al in Nsukka in a household survey on
prevalence, awareness and control of hypertension.162
Post-intervention showed a good SBP control rate of 89.0% in the intervention group and 34.3%
in the control group and a good DBP control rate of 86.3% in the intervention group and 53.0%
in the control groups respectively. This was lower than 56.7% found in the intervention group of
a randomized control trial by Maruf et al.163 The disparity in the blood pressure control was
probably due to the fact that, this index study was carried out in the Family practice setting using
the patient-centered approach. This assertion was supported by a study done in Canada, where it
was concluded that family practice represents an ideal setting for the provision and long-term
maintenance of lifestyle interventions for patients at risk of diseases.164 Furthermore, this ideal
family practice setting helps to reduce the effect of misconception and health beliefs about
hypertensive disorder that had been reported in previous studies to be among the factors
responsible for low adequate blood pressure control rates. For instance, a study by Iyalomhe et al
in Auchi, reported erroneous believe of patients about hypertension.165
In this study, blood pressure control was found to be statistically significantly higher in the
intervention group compared with the control group. The respondents in the intervention group
adhered to the prescribed exercise with subsequent better blood pressure control.
The logistic regression analysis for predictors of blood pressure control at the baseline showed
that there was similarity in the prediction of blood pressure control among the intervention and
control groups while analysis for physical exercise as predictor of blood pressure control postintervention showed that it was a strong predictor of blood pressure control. Respondents who
were HEPA active had 5 times likelihood of achieving good blood pressure control (OR, 4.81,
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95% CI, 0.12-32.3, p=0.000) and those who were minimally active were 3 times more likely to
develop good blood pressure control (OR, 2.71, 95% CI, 0.14-18.3, p=0.000).
In this study both the control and the intervention groups were regular on their antihypertensive
medications and they were maintained on their normal day to day physical activity level. Only
the intervention group was given the structured physical exercises – brisk walking of 30 minutes
per day for period of three days in a week and 30 minutes of walking for three days in a week.
However respondents in the intervention group were encouraged to improve on their baseline
physical activity. They were being monitored through their mobile phones and regular followups in the clinic. This study showed that physical exercise has a beneficial effect on blood
pressure control and this was also demonstrated by Bell and colleagues.18 In this study at the preintervention the difference in the mean SBP and DBP was similar and not statistically significant
while at the post-intervention as a result of the moderate intensity (brisk walking) and the light
intensity exercise (walking) and the encouragement to improve their baseline activities given to
the intervention group, the difference in the mean SBP and DBP was statistically significant p <
0.05.
The mean BMI was 24.7 ± 4.5 and 25.6 ± 4.3 in the intervention and control group respectively
post intervention and the difference was not statistically significant (p > 0.05). It was lower than
30.15 ± 0.3 and 29.45 ± 0.1 for the intervention and control group post intervention in a study in
Sweden.158 The higher mean BMI may be connected with the western lifestyle practice in
Sweden.

114

CONCLUSION
This study revealed that engaging in regular physical exercise as a non-pharmacological
modality is an adjuvant to the pharmacological management of hypertension and it had a positive
influence in lowering blood pressure.
The key findings in this study:


The baseline knowledge of respondents in both the intervention and control groups in
this study was found to be below average.



Medication adherence was found to be a strong predictor of blood pressure control at the
baseline in this study



This study found a mean difference of 20.61±3.5 and 8.5±1.5 mmHg in the SBP and
DBP respectively pre and post-intervention among the intervention group compared with
a negligible difference in the control group.



There was no significant difference in the level of physical exercise among the
intervention and control groups at the baseline in this study with their mean IPAQ score
of < 600 METs (inactive).



The post-intervention level of physical exercise improved significantly to HEPA active
with IPAQ score > 3000 METs among the intervention group.



It was found in this study that HEPA active exercise had a positive influence on the level
of blood pressure control among the intervention group.



The most predictable variable for good blood pressure control was physical exercise;
therefore there exist a positive relationship between blood pressure control and physical
exercise in this study.
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RECOMMENDATIONS
Family physicians should enlighten their patient about hypertension and encourage them to
engage in physical exercise which is an important component of non-pharmacological
management of hypertension.
Consequent upon findings from this study, the following are hereby recommended:
1. Family physicians should routinely educate hypertensive patients on the benefit of
regular physical exercise on their blood pressure control.
2. Further researches should be conducted on the effect of physical exercise on blood
pressure control as a non-pharmacological management of hypertension to breach the gap
between the pharmacological and non-pharmacological management of hypertension.
3. Studies on the combined effect of lifestyle modifications on blood pressure control
needed to be conducted in a bid to further breach the gap between pharmacological and
non-pharmacological management of hypertension.
LIMITATIONS
1. The physical exercise participation was based on respondents report though it was
monitored through mobile phone contact and regular clinic visit to encourage
participants. It may not be totally accurate.
2. This research was an hospital-based study, this findings may not be applicable to the
general population.
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APPENDIX I: INFORMED CONSENT FORM
Dear Sir/ma,
I hereby seek your consent to participate in this research.
I am Dr Ayemonisan Oludare, a resident doctor in the Department of Family Medicine, Federal
Medical Centre, Ido Ekiti. I intend to find out the “role of physical exercise on blood pressure
control among hypertensive attending family medicine clinic, Federal Medical Centre, Ido Ekiti”
If you give your consent, a questionnaire will be administered to you followed by a physical
examination and measurement of some clinical parameters. The procedure will last about 25
minutes. This study will not in any way be harmful to you. The result of this project will be
presented in the National Post-graduate Medical College dissertation project.
Your participation is entirely of your own free will and you can withdraw from the study at any
time you like without explanation. Refusal to participate in the study will not affect your
treatment in anyway. You have the right to refuse to answer any question you don’t want to
answer. Please note that any information collected will remain confidential. Your name will not
be attached to any published results. Only my supervising consultants and I will have access to
the data.
Kindly indicate your decision by signing in the space below.
Thank you.

..........................................................

..........................................................

Date and signature of the participant

Date and signature of the author
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APPENDIX II: QUESTIONNAIRE
Good day Sir/Ma, this study is designed to assess the role of physical Exercise on blood pressure
control among hypertensives in Ido-Ekiti and its environs. Please read and answer the following
questions truthfully. Your answers will be kept strictly confidential. Thanks for your
cooperation.
SECTION A- SOCIO- DEMOGRAPHIC SECTION
Serial No……………………

Hospital No …….……………. Tel No…………………

1.

Gender

i) Male [ ]

ii) Female [

]

2.

Age (as at last birthday)…………………………………………………

3.

Occupation………………………………………………………………..

4.

Educational Level i) None [ ]ii) Primary [

] iii) Secondary [

]iv) Tertiary [

]

v) Postgraduate [ ]
5.

Ethnicity i) Yoruba [ ] ii) Ibo [

] iii) Hausa [ ] iv) Others [

]

6.

Religion i) Christianity [ ] ii) Islam [ ] iii) Traditional [ ] iv) Others [ ]

7.

Marital Status i) Single [ ] ii) Married [ ] iii) Divorced [ ] iv) Widowed [ ] v Separated [ ]

8.

Type of Family i) Monogamy [ ]

9.

Family Size …………………………………………….

ii) Polygamy [ ]

10. Number of dependants………… 11. Income per month (average) N……………..
12. Domicile

1)

Resides within the urban Ekiti area

2)

Resides within the rural Ekiti area

3)

Resides outside Ekiti State
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SECTION B – KNOWLEDGE ABOUT HYPERTENSION (Using HFQ)
Please tick your response to the questions below:
Hypertension knowledge item

Yes

Do you know the normal value of blood pressure?
Elevated blood pressure is called hypertension
Hypertension is a condition which can progress with age
Both men and women have equal chance of developing
Hypertension
Hypertension is a treatable condition
The Older a person is, the greater their risk of having
Hypertension
Smoking is a risk factor for hypertension
eating fatty food affects blood cholesterol level which is a
risk factor for developing hypertension
Being overweight increases risk for hypertension
Regular physical activity will lower a person’s chance of
getting hypertension
eating more salt has no effect on blood pressure
Dietary approaches to reduce hypertension do no good
White meat is as good as red meat in hypertension?
Medication alone can control hypertension?
Hypertension can lead to other life – threatening disease?
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No

Don’t
Know

SECTION C: ASSESSMENT OF MEDICATION (MMMAS-8)
When did you start taken antihypertensive drugs? ...............................................
(Please check your response below)
MORISKY ITEMS

No=1

1 Do you sometimes forget to take your medicine?
2 People sometimes miss taking their medicines for reasons other
than forgetting. Thinking over the past 2 weeks, were there any
days when you did not take your medicine?
3 Have you ever cut back or stopped taking your medicine without
telling your doctor because you felt worse when you took it?
4 When you travel or leave home, do you sometimes forget to bring
along your medicine?
5 Did you take all your medicine yesterday?
6 When you feel like your symptoms are under control, do you
sometimes stop taking your medicine?
7 Taking medicine every day is a real inconvenience for some
people. Do you ever feel hassled about sticking to your treatment
plan?
8 How often do you have difficulty remembering to take all your
medications?
(Please circle your response below)
Never/Rarely……………………………………..4
Once in a while……………………………………3
Sometimes………………………………………....2
Usually…………………………………………….1
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Yes=0

SECTION D – CLINICAL DATA
Parameters:
Blood pressure:
Sitting………………………
Standing……………………
Last Visit……………………..

Mean…………………….

Weight……………………….
Height………………………

BMI……………………….

SECTION E: INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE-(IPAQ
Short form)
The following questions are about the time you spent being physically active in the last 7 days.
They include questions about activities you do at work, as part of your house and yard work, to
get from place to place, and in your spare time for recreation, exercise or sport. Your answers are
important. Please answer each question even if you do not consider yourself to be an active
person.
THANK YOU FOR PARTICIPATING.
In answering the following questions, vigorous physical activities refer to activities that take
hard physical effort and make you breathe much harder than normal, moderate activities refer to
activities that take moderate physical effort and make you breathe somewhat harder than normal.
1a. During the last 7 days, on how many days did you do vigorous physical activities like heavy
lifting, digging, or fast bicycling?
Think about only those physical activities that you did for at least 10 minutes at a time.
________ days per week

or -----------none
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1b. How much time in total did you usually spend on one of those days doing vigorous physical
``activities?
_____ hours

______ minutes

2a. Again, think only about those physical activities that you did for at least 10 minutes at a time.
During the last 7 days, on how many days did you do moderate physical activities like carrying
light loads, bicycling at a regular pace, or doubles tennis? Do not include walking.
________ days per week

or

---------- none

2b. How much time in total did you usually spend on one of those days doing moderate physical
activities?
_____ hours

______ minutes

3a. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?
This includes walking at work and at home, walking to travel from place to place, and any other
walking that you did solely for recreation, sport, exercise or leisure.
________ days per week

Or

------------ none

3b. How much time in total did you usually spend walking on one of those days?
_____ hours

______ minutes

The last question is about the time you spent sitting on weekdays while at work, at home, while
doing course work and during leisure time. This includes time spent sitting at a desk, visiting
friends, reading traveling on a bus or sitting or lying down to watch television.
4. During the last 7 days, how much time in total did you usually spend sitting on a week day?
____ hours

______ minute
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IPAQ SCORE CALCULATION
The continuous score is expressed as MET-min per week = MET level x minutes of activity x
events per week as shown below.
MET levels
1. Walking

= 3.3 METs = 3.3 x minutes of activity x number of times /week

2. Moderate Intensity = 4.0 METs = 4.0 x minutes of activity x number of times /week
3. Vigorous Intensity
TOTAL
Inactive

=

= 8.0 METs = 8.0 x minutes of activity x number of times /week
1+2+3

= does not meet criteria for 2 or 3 below (<600MET-minutes/week)

Minimally active = 600 to 2,999 MET–minutes/week
HEPA active

= > or = 3000 MET-minutes/week
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APPENDIX III: PAR-Q+ (Physical Activity Readiness–Questionnaire) for exercise fitness
screening
The following questions assess your readiness for physical activity. Please read the questions
carefully and answer each one honestly: check YES or NO.

YES
Physical Activity Readiness

1

Has your doctor ever said that you have a heart
condition and that you should only do physical
activity recommended by a doctor?

2.

Do you feel pain in your chest when you do physical
activity?

3.

In the past month, have you had chest pain when you
were not doing physical activity?

4.

Do you lose your balance because of dizziness or do
you ever lose consciousness?

5.

Do you have a bone or joint problem (eg back, knee
or hip) that could be made worse by a change in your
physical activity?
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NO

6.

Is your doctor currently prescribing drugs for your
blood pressure or heart disease?

7.

Do you know of any other reason why you should
not do physical activity?
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