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فِي األَرْ ِ
ض
َوالَ ي ُِحيطُ َ
ت َواألَرْ َ
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َوالَ يَ ُؤو ُدهُ ِح ْفظُهُ َما َوهُ َو ْال َعلِ ُّي ْال َع ِظي ُم)).
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Abstract

Hypertension is one of the most common chronic diseases and considered as a major
risk factor for many medical conditions. The self-management is an effective
approach for controlling of hypertension. The study was done to assess the
effectiveness of an educational program on self-management among hypertensive
patients.
This study was quzai experimental type which involved only one group (121
participants) who have been selected conveniently from Soba University Hospital and
Omdurman Military Hospital. The program was intervened and then all subjects were
followed up for six months. The pre and post data were collected through the
questionnaire and sphygmomanometer for measurement of blood pressure. Patients’
responses were analyzed by using SPSS program with mean and p vale as indicators.
It was found that (58.75%) of study population were female and (41.3%) were male.
(44.6%) of participants their age were between fifty one and sixty years. (56.2%) of
subjects their disease last for more than five years. (51.2%) of subjects their monthly
income was medium and (47.9) of them had secondary level of education. (28.9%),
(42.2%), and (28.9%) of participants used one, two, and three drugs respectively.
(39.7%) of patients believed that using of herbs is a cause of non-adhering to
antihypertensive medications and (38%) of them reported that the lack of knowledge
is the main reason. (58.7%) of patients didn’t measure their blood pressure at home.
The mean value of basic compliance to antihypertensive drugs was 0.49 significantly
increased at post test to 0.91 (P 0.006 < 0.05). The prior mean value of the patients’
adherence to lifestyle modifications was 0.53 while at post test significantly elevated
to 0.83(P 0.003 < 0.05). The mean of basic knowledge of patients was 0.45 which
significantly increased to 0.81 at post-test (P 0.003 < 0.05). The means of the baseline
systolic and diastolic blood pressure were 148 mmHg and 93 mmHg where reduced to
144 mmHg and 89 mmHg at post-test respectively.
The program significantly enhanced the patients to practice the self-care activities and
led to reduction of the blood pressure. Future studies are needed to investigate the
effective methods of self-management support.
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المستخلص

إرتفاع ضغط الدم هو أحد األمراض المزمنة األكثر شيوعاً ويعتبر عامل خطر رئيسي للعديد من
الحاالت الطبية .ويعد العالج الذاتي من األساليب الفعالة للسيطرة على ارتفاع ضغط الدم .وقد
أجريت هذه الدراسة لتقييم فعالية البرنامج التعليمي على العالج الذاتي لدى مرضى ارتفاع ضغط
الدم.
هذه الدراسة التجريبية من نوع كوزاي و التي شملت على مجموعة واحدة فقط ( 121مشاركا) تم
إ ختيارهم عن طريقة المالئمة من مستشفى سوبا الجامعي ومستشفى أم درمان العسكري .وتم
تنفيذ البرنامج خالل ستة أشهرمع المتابعة الشهرية للمشاركين .تم جمع البيانات األولية والنهائية
من خالل االستبيان وجهاز قياس ضغط الدم .ومن ثم تم تحليل البيانات بإستخدام البرنامج
االحصائي ()SPSSوأعتبرت قيمة المتوسط و قيمة (  (pكمؤشرات إحصائية للمقارنة.
وقد وجد أن ( )٪58.75من مجتمع الدراسة كانوا من اإلناث و ( )٪41.3من الذكور.
( )٪44.6من المشاركين تتراوح أعمارهم بين واحد وخمسين الي ستين عاما )٪56.2( .من
المرضي حاالتهم المرضية إستمرت ألكثر من خمس سنوات )٪51.2( .من مجمتمع الدراسة
دخلهم الشهري متوسطاً و ( )47.9منهم مؤهالتهم التعليمية هي الثانوي )٪28.9( .من
المشاركين استخدموا نوعاً واحدا من أدوية الضغط بينما ( )٪42.2منهم إستخدموا نوعين و
( )٪28.9إستخدموا ثالثة أدوية

أو أكثر )٪39.7( .من المرضى يعتقدون أن استخدام

األعشاب هو سبب عدم االلتزام باألدوية الخافضة للضغط بينما ( )٪38منهم أفادوا بأن نقص
المعرفة هو السبب الرئيسي .أيضا وجد أن ( )٪58.7من المرضى لم يقيسوا ضغط الدم لديهم
في المنزل.
vi

وكان متوسط التزام المرضي لألدوية الخافضة للضغط هو  0.49ولكن إرتفعت هذه النسبة في
االختبار البعدي إلى  .)P 0.006 <0.05( 0.91وكانت القيمة المتوسطة اللتزام المرضى
بتعديالت نمط الحياة هي  0.53بينما في االختبار البعدي إرتفعت إلى P 0.003 ( 0.83
 .)<0.05وكان متوسط المعرفة األساسية للمرضى هو  0.45والذي زاد بشكل ملحوظ إلى
 0.81في االختبار البعدي ( .)P 0.003 <0.05وكانت القيم األولية لضغط الدم االنقباضي
واالنبساطي هي  148ملم زئبق و  93ملم زئبق علي التولي بينما إنخفضت هذه النسب إلى
 144ملم زئبق و  89ملم زئبق علي التوالي بعد تنفيذ البرنامج.
عزز البرنامج بشكل كبير ممارسة أنشطة الرعاية الذاتية من قبل المرضى المشاركين في الدراسة
مما ساعد إلى إنخفاض ضغط الدم .هناك حاجة ماسة إلى إجراء دراسات مستقبلية للتحقيق في
الطرق الفعالة لدعم العالج الذاتي.
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Abbreviations and Acronyms
Abbreviation

Full word

BP

Blood pressure

SBP

Systolic blood pressure

DBP

Diastolic blood pressure

mm Hg

Millimetres of mercury

HTN

Hypertension

MH

Masked hypertension

ISH

Isolated systolic hypertension

HBP

High blood pressure

US or USA

United States of America

NCDs

Non - communicable diseases

GWAS

Genome-wide association study

SNP

Single nucleotide polymorphisms

ACE

Angiotensin-converting enzyme

ANP

Atrial natriuretic peptide

BNP

B-type natriuretic peptide

NSAIDs

Non-steroidal anti-inflammatory drugs

ESH

European Society of Hypertension

ESC

European Society of Cardiology

MAP

Mean arterial pressure

CO

Cardiac output

PVR

Peripheral vascular resistance

SVR

Systemic vascular resistance

SNS

Sympathetic nervous system

NE

Norepinephrine

HR

Heart rate

EDRF

Endothelium derived relaxing factor

ET

Endothelin

ECF

extracellular fluid

RAAS

Renin- angiotensin- aldosterone system
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PG

Prostaglandin

ADH

Antidiuretic hormone

BUN

Blood urea nitrogen

TIA

Transient ischemic attack

ECG

Electrocardiography

LVH

Left ventricle hypertrophy

MI

Myocardial infarction

TSH

Thyroid stimulating hormone

DM

Diabetes mellitus

CHF

Congestive heart failure

CHD/CAD

Coronary heart disease/ coronary artery disease

CVA

Cerebrovascular accident

DASH

Dietary approach to stop hypertension

CCB

Calcium channel blockers

UK

United kingdom

ARB

Angiotensin receptor blockers

COX

Cyclooxygenase

ABPM

Ambulatory blood pressure monitoring

CVD

Cardiovascular disease
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1. INTRODUCTION
1.1 Background
Hypertension is one of the most prevalent chronic diseases for which treatment is
available; however, most patients with hypertension are untreated due to many
obstacles. This factor worries both healthcare providers and patients themselves.
Hypertension (HTN), also known as high blood pressure (HBP),

is a long

term medical condition in which the blood pressure in the arteries is persistently
elevated. More accurately high blood pressure is present if the resting blood pressure
is persistently at or above 140/90 mmHg for most adults, or take antihypertensive
medication (1-2).
High blood pressure usually does not cause symptoms

(3)

. Long term high blood

pressure, however, is a major risk factor for coronary artery disease, stroke, heart
failure, peripheral vascular disease, vision loss, and chronic kidney disease(4-5). A
recent study has been reported that hypertension is the most important preventable
risk factor for premature death worldwide
Organization has

identified

(6)

. Furthermore the World Health

hypertension,

as

the

leading

cause

of cardiovascular mortality (7).
Globally cardiovascular disease accounts for approximately 17 million deaths a
year

(8)

, and around 22% of adults aged 18 and over had raised blood pressure in

2014(9). But a recent study showed that the prevalence of high blood pressure was
raised up to 37% of the population worldwide

(2)

. On the other hand hypertension is

more common in men (though menopause tends to decrease this difference) and in
those of low socioeconomic status (10).
The therapeutic regimen is the responsibility of the patient in collaboration with the
health care provider

(11)

. High blood pressure can be lowered through adhering to the

lifestyle changes and regular taking of antihypertensive medications. These measures
effectively lead to decrease the risk of health complications (12).
Most of hypertensive patients don’t follow the healthcare providers’ instructions
regarding disease management approaches. The nurses can play an effective role to
solve this problem through educating the clients about the disease process, risk
factors, and importance of adhering to diet plan, weight control, exercise, blood
2

pressure monitoring, and scheduling regular follow-up appointments with the health
care provider to monitor progress or identify and treat any complications of disease or
therapy. At the same time the patient needs to understand the disease process and how
lifestyle changes and medications can control hypertension. The nurse needs to
emphasize the concept of controlling hypertension rather than curing it. Consequently
the nurse can encourage and teach patients to measure their blood pressure at home.
Additionally involving family members in education programs enables them to
support the patient's efforts to control hypertension (11).
Health care professionals including nurses should recognize each patient's way of
complying with his/her treatment and his/her attitude toward the illness. In addition
health care professionals should also recognize their own attitudes toward
hypertension and the patient's position in the health care system.
Self-care program is the one of the most effective methods in controlling of chronic
medical conditions involving high blood pressure because patients will participate
actively in the treatment regimen. To support and enhance this method of
hypertension management the healthcare providers including nurses should follow a
different kinds of educational and teaching plan.

1.2 Problem Statement
Hypertension is a major health problem in both developing and developed
countries, and its increasing risks are a serious warning to take more attention to this
silent disease(9).
Despite the great effort that has been exerted on controlling of hypertension, still
continues to increase in prevalence worldwide, thereby expanding its role in
cardiovascular and renal morbidity and mortality

(13)

. More clearly in 1995 it was

estimated that 43 million people in the United States had hypertension. However by
the year 2006 this percentage was raised up to 76 million US adults

(14)

. Globally,

around 22% of adults aged 18 and over had raised blood pressure in 2014(9).
Unfortunately the number of people with uncontrolled hypertension rose from 600
million in 1980 to nearly 1 billion in 2008 (8). Also hypertension considered as one of
leading causes of deaths in the world, noted that in 2010 hypertension was believed to
have been a factor in 18% (9.4 million) of deaths (15).
3

Across the all WHO regions the prevalence of raised blood pressure is highest in
Africa, (30% for both sexes)

(16)

. In Sub-Saharan Africa, hypertension is a common

problem, especially in urban areas (17-18).
The prevalence of hypertension in Sudan was approximately 20.1% to 20.4%. The
control rates were very poor and there was a high prevalence of target-organ damage
(19)

. The lack of awareness about hypertension, its associated risk factors, changes in

lifestyle and adherence to the medication may be major factors in the prevalence of
uncontrolled hypertension in Sudan

(20)

. Furthermore hypertension has the highest

prevalence among the major non communicable diseases (NCDs) in Sudan.
Consequently hypertension accounts for 1.3% of outpatient visits; it is represented as
one of the 10 leading diseases treated in health facilities (outpatients) and also
considered as the one of the 10 leading causes of deaths in Sudan (21).
About 31% of people who had blood pressures exceeding 140/90 mm Hg were
unaware of their elevated blood pressure (11). In addition to that most of persons with
high blood pressure were not aware of the consequences of hypertension and its
associated risk factors (19).

1.3 Justification
Studies have been shown that hypertension is the leading cause of
cardiovascular mortality, and a risk factor for stroke, cognitive impairment,
nephrologic disturbance, and eye problems. Despite the effort that has been exerted
for controlling of the hypertension, the disease still contributes to such health
problems and deaths.
Moreover, many studies have revealed that the high blood pressure affects a large
number of people worldwide, so it considered as a public health problem.
Specifically, studies showed that the prevalence rate of hypertension in Sudan was
very high, in accordance with low control rate. The main the reason for un-controlling
hypertension in Sudan is a lack of awareness about hypertension, its associated risk
factors, changes in lifestyle and adherence to the medication.
Compliance with antihypertensive drug therapy has been shown to reduce the risk of
stroke and coronary heart disease by an estimate of 34% and 21%, respectively (22).

4

Studies discovered that adherence to lifestyle changes and antihypertensive
medications can lower the blood pressure and decrease the risk of health
complications. The cornerstone in management of hypertension is a lowering of high
blood pressure which significantly reduces the risk of death due to associated
complications, and the cost associated with advanced medical care.
Interventions using self-measurement of blood pressure (BP) have been shown to
produce greater BP reductions than standard care using office-based BP measurement
(23)

. Unfortunately there were a few studies about the effectiveness of self-

management support program on controlling of blood pressure in Sudan.
The success of blood pressure management strongly depends upon patient selfmanagement, or the ability and willingness of the patient to change and maintain
certain behaviour. The therapeutic regimen is the responsibility of the patient in
collaboration with the health care providers. Consequently, supporting patient selfmanagement is the one of the most important aspects of high quality hypertension
care. Successful self-management programs have often supplemented the traditional
patient-physician encounter by using non-physician providers, remote patient
encounters, group settings, and peer support for promoting self-management. The
Self-Management Program does not conflict with existing programs or treatment. It is
designed to enhance regular treatment and disease-specific education.
A majority of work to date has focused on how people initiate change in health
behaviors. Only rarely has research considered the factors that promote long-term
maintenance of these behavioral changes. New approaches are needed to address
maintenance of behavior change. Innovative methods are needed to identify the
mechanisms that lead to long-term maintenance of the change produced by health
interventions. A key underlying consideration is the need to include both supportive
coaching interventions and educational interventions along with incorporating the
patient’s social network as part of the program content (24).
More researches are needed to determine the degree to which educational
interventions can be integrated into primary care, their effectiveness in different
groups, and their sustainability for improving chronic disease care. In Sudan the is a
need for reliable information regarding the methods of blood pressure management to
be as evidences for future planning and this can be achieved through the conducting
of more in deep researches.

5

Although cost-effective interventions are available for addressing hypertension,
there are major gaps in application, particularly in resource-constrained settings. It is
essential to quickly identify ways to address these gaps including thorough
operational research; the enormous benefits of blood pressure control for public health
make a compelling case for action (25).
Implementation of the self-management is a one of effective tools that can contribute
in control of blood pressure through the encouraging of the hypertensive patients to
adhere to the treatment plan strictly. Due to all reasons that stated above the
investigators have decided to demonstrate this research by supporting the selfmanagement through application of educational program.

1.4 Research Question
The researcher set out that how does the implementation of a designed educational
program affect the self-management for hypertensive patients?

6

1.5 Objectives

1.5.1 General objective
The main objective of the study was to assess the effectiveness of the designed
educational program on self-management for hypertensive patients.

1.5.2 Specific objectives

1.5.2.1

To determine the basic level of adherence to lifestyle changes and
medication regimen by the hypertensive patients before the educational
program.

1.5.2.2

To assess the baseline level of knowledge of the hypertensive patients
about the hypertension and its management before the educational
program.

1.5.2.3

To measure the level of blood pressure before application of the
educational program.

1.5.2.4

To design and conduct an educational program for hypertensive
patients about the disease and its treatment modalities.

1.5.2.5

To assess the effect of the intervention on the lifestyle modification,
medications regimen, blood pressure and knowledge of patients.

7
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2. LITERATURE REVIEW
2.1 Introduction to Hypertension
Hypertension is the one of the most common chronic medical conditions. The
history of hypertension can be divided into two eras: the pre-treatment era (before
1967) when the pathology and pathophysiology of hypertension were defined, and the
treatment era which established the benefit of drug therapy for hypertension. The
progress in the technology of blood pressure measurement, specifically 24h blood
pressure monitoring has substantially improved the diagnosis of hypertension and the
risk of average blood pressure for cardiovascular disease(26). More clearly,
descriptions of hypertension as a disease came among others from Thomas Young in
1808 and especially Richard Bright in 1836(27). The first report of elevated blood
pressure in a person without evidence of kidney disease was made by Frederick Akbar
Mohamed (1849–1884)

(28)

. Hypertension, as a specific concept, entered the language

of medicine in the 19th and early 20th centuries. Consequently, hypertension, high
arterial pressure, was associated initially with chronic renal disease and only later
recognized as a more widespread trait in healthy individuals that was a predictor of
cardiovascular disease and renal disease (26).
Blood pressure is the product of cardiac output multiplied by peripheral resistance.
Cardiac output is the product of the heart rate multiplied by the stroke volume. In
normal circulation, blood flow through the circulatory system from areas of higher
pressure to areas of lower pressure, so the pressure is exerted by the flow of blood
through the heart and blood vessels. High blood pressure, known as hypertension, can
result from a change in cardiac output, a change in peripheral resistance, or both. Or
also can occur due to change in blood volume. The blood pressure is the tension or
pressure exerted by blood against arterial walls

(11)

. To have a normal blood pressure

(BP) both the systolic and diastolic readings taken in a seated position must be below
120/80(26-27).The mean systolic blood pressure of the world’s population has stayed
constant at 124 mmHg between 2010 to 2014(9).
High blood pressure can be viewed in three ways: as a sign, a risk factor for
atherosclerotic cardiovascular disease, or a disease. As a sign, nurses and other health
care professionals use blood pressure to monitor a patient's clinical status. Elevated
9

pressure may indicate an excessive dose of vasoconstrictive medication or other
problems. As a risk factor, hypertension contributes to the rate at which
atherosclerotic plaque accumulates within arterial walls. As a disease, hypertension is
a major contributor to death from cardiac, renal, and peripheral vascular disease (11).
Hypertension is also a risk factor for cognitive impairment and dementia

(30).

Cardiovascular disease is the number one cause of death in women in the United
States and in the most of developed areas of the world. Unfortunately, less than half
of all Americans women are aware that cardiovascular disease is their leading killer.
Lifestyle recommendations and major risk factors interventions can be used as
educational tool for women. Two thirds of hypertensive patients do not have their
blood pressure controlled

(31).

Recent data have shown that only 70% of adults with

hypertension are aware of it, 59% receive treatment, and only 34% reach BP control
(less than 140/90 mm Hg). Even is less than 135/85 mm Hg (32).
The status of hypertension control has improved considerably over the past 20 years.
Large-scale education programs provided by national organizations have increased
awareness of hypertension. In 20- year period from 1980-2000, the percentage of
patients receiving treatment for hypertension has increased from 31% to 59%, and the
percentage of patients with hypertension on medication who have their blood pressure
controlled has also improved substantially from 10% to 34%. However, considerable
work remains for diagnosing, educating, and treating hypertension. Many people
(30%) with hypertension do not know they have it because it is generally an
asymptomatic condition (31).

2.2 Definition of hypertension
Blood pressure is measured in millimetres of mercury (mm Hg) and is recorded as
two numbers usually written one above the other. The upper number is the systolic
blood pressure - the highest pressure in blood vessels and happens when the heart
contracts, or beats. The lower number is the diastolic blood pressure - the lowest
pressure in blood vessels in between heartbeats when the heart muscle relaxes (25).
Normal adult blood pressure is defined as a systolic blood pressure of 120 mm Hg
and a diastolic blood pressure of 80 mm Hg. However, the cardiovascular benefits of
normal blood pressure extend to lower systolic (105 mm Hg) and lower diastolic
10

blood pressure levels (60 mm Hg). Normal levels of both systolic and diastolic blood
pressure are particularly important for the efficient function of vital organs such as the
heart, brain and kidneys and for overall health and wellbeing (25).
Arterial hypertension is an example of a medical concept that is more difficult to
define than might be assumed at first glance. From a purely semantic point of view,
the definition of hypertension can be stated as either the pathological condition (the
conceptual definition) or a numerical entity (the operational definition). Because the
clinical evidence shows a continuous relationship between blood pressure level and
cardiovascular risk, the definition of hypertension still remains largely arbitrary.
About 30 years ago, Sir George Pickering viewed arterial hypertension as a
quantitative disease and related blood pressure values to mortality. Although many
have attempted to numerically define this quantitative threshold, the real threshold
level for hypertension is flexible, depending in large part on the total cardiovascular
risk profile of an individual subject. Rose has probably provided the best definition of
hypertension as “the level of blood pressure at which the benefits of action (i.e.,
therapeutic intervention) exceed those of inaction (26).
Recent definition of hypertension, also known as high blood pressure, is a
condition in which the average of at least two or more accurate blood pressure
measurements taken during two or more contacts with a health care provider on
different dates is above prehypertensive levels 120 to 139 over 80 to 89, that means
the systolic blood pressure greater than 140 mm Hg and a diastolic pressure greater
than 90 mm Hg (11) (25) (29). Hypertension also defined as an intermittent or sustained
elevation of diastolic or systolic blood pressure, or using of antihypertensive
medications (33). More specifically, an individual is considered hypertensive when the
average of three or more BP readings taken at rest several days apart exceeds the
upper limits. Hypertension (high BP) is a disease of vascular regulation in which the
mechanisms that control arterial pressure within the normal range are altered (32).
Isolated systolic hypertension (ISH) is a systolic pressure of 140 mm Hg or greater
and a diastolic pressure of 90 mm Hg or less. Systolic BP elevation in the absence of
elevated diastolic BP

(32)

. This type of hypertension occurs mainly in the elderly,

although it can occur at any age (33).
Malignant hypertension is a severe, fulminant form of hypertension. Is a medical
emergency that commonly arises from both types (33).
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The phenomenon of masked hypertension (MH) is defined as a clinical condition in
which a patient’s office BP level is 140/90 mm Hg but ambulatory or home BP
readings are in the hypertensive range

(34).

Orthostatic hypertension is when blood

pressure increases upon standing (35).
Hypertension is classified as "resistant" if medications do not reduce blood pressure to
normal levels (36).
Study has shown that the result of blood pressure that measured inside the health care
institutes or clinics usually higher than that measured at home(37).

2.3 Risk factors of hypertension
(11, 32, 29).

The exact cause of essential hypertension is unknown

Although no

precise cause can be identified for most cases of hypertension, it is understood that
hypertension is a multifactorial condition. Because hypertension is a sign, it is most
likely to have many causes (11, 32, 29).
A number of risk factors have been identified for primary hypertension. For
hypertension to occur there must be a change in one or more factors affecting
peripheral resistance or cardiac output. In addition, there must also be a problem with
the body's control systems that monitor or regulate pressure. Factors contributing to
hypertension classified to modifiable factors such as high sodium intake, low
potassium, calcium, and magnesium, obesity, excess alcohol consumption, and insulin
resistance. A non modifiable factor includes genetic factors, age, family history, and
race (38).

2.3.1 Family history and genetic factors
Hypertension is seen more commonly among people with a family history of
hypertension. Indeed, people with a family history have almost twice the risk of
developing hypertension as those with no family history

(29)

. Advances in genetics

have led to full characterization of several rare causes of hypertension (26). Genetics
plays a role, as do environmental factors (38). Numerous common genetic variants with
small effects on blood pressure have been identified as well as some rare genetic
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variants with large effects on blood pressure. Also, GWAS have identified 35 genetic
loci related to blood pressure; 12 of these genetic loci influencing blood pressure were
newly found. Sentinel SNP for each new genetic loci identified has shown an
association with DNA methylation at multiple nearby CpG sites. These sentinels SNP
are located within genes related to vascular smooth muscle and renal function. DNA
methylation might affect in some way linking common genetic variation to multiple
phenotypes even though mechanisms underlying these associations are not
understood. Single variant test performed in this study for the 35 sentinel SNP (known
and new) showed that genetic variants singly or in aggregate contribute to risk of
clinical phenotypes related to high blood pressure(39). Studies show a genetic link in
about 30% of people with primary hypertension. Single gene mutations have been
identified for a few rare types of hypertension, but most types of high blood pressure
are thought to be polygenic (mutations in more than one gene). Genes involved in the
renin –angiotensin- aldestrone system and others that affects vascular tone, salt and
water transportation in the kidney, obesity, and insulin resistance are likely involved
in the development of hypertension, although no consistent genetic linkages have
been found. (11).

2.3.2 Age
The incidence of hypertension rises with increasing age. Aging affects
baroreceptors involved in blood pressure regulation as well as arterial compliance. As
the arteries become less compliant, pressure within the vessels increase. This is often
more apparent as gradual increase in the systolic pressure with aging(11).People age
differently because of their genetic and environmental risk factors and lifestyle habits.
Thus, the results of the aging process may be reflected in wide variations of blood
pressure among elderly people. As a person ages, plaque builds up in the arteries and
the blood vessels become stiffer and less elastic, causing the heart to work harder to
force blood through the vessels. These vessel changes increase the amount of work
required by the heart to maintain blood flow into the circulation and subsequently
blood pressure increases

(29)

. In earlier series of patients observed from the presumed

onset of primary or essential hypertension, the age of onset was usually before the age
of 50. More recently, however, more representative populations have been witnessed
wherein as many as 20% of people who developed diastolic hypertension are over the
13

age of 60. As noted earlier, the overwhelming majority of patients who develop
isolated systolic hypertension (ISH) are well over 60, and the majority of
hypertensives over the age of 55 have ISH(13).
Before age 55, hypertension is more common in men than women. Men with
hypertension are more likely to suffer on myocardial infarction than stroke. After age
55, hypertension is more common in women than in men. Part of rise BP in women is
attributed to menopause- related factors such as estrogen withdrawal, overproduction
of pituitary hormones, and weight gain. Women with hypertension are more likely to
suffer stroke than myocardial infarction. Hypertension occurs in ˃ 75% of American
women over the age of75 year. ACE inhibitor-induced cough and diuretic induced
hyponatremia are more common in women. Oral contraceptive may cause small
increase in blood pressure in many women, and frank hypertension in small
percentage of women. The Effects are usually seen in initial period of contraceptive
use, and during dose changes (31).

2.3.3 Race
Essential hypertension is more common and more reverse in blacks than in people
of other ethnic backgrounds. It also tends to develop at an earlier age, and is
associated with more cardiovascular and renal damage. More African Americans with
hypertension have low renin level s and altered renal excretion of sodium at normal
blood pressure levels. Thus genetic tendency to conserve salt may have developed as
an adaptation to working in worm environment, when salt and water conservation are
beneficial (29).

2.3.4 High sodium intake and low potassium
High sodium intake often associated with fluid retention. Hypertension related to
sodium intake involves a number of different physiologic mechanisms, including the
renin angiotensin aldosterone system, nitric oxide, catecholamines, endothelin, and
ANP. Low potassium, calcium, and magnesium intakes also contribute to
hypertension by unknown mechanisms. The ratio of sodium to potassium intake
appears to play roles possibly through the effect of increased potassium intake on
14

sodium exertion. Potassium also promotes vasodilation by reducing responses to
catecholamines, and angiotensin II. Calcium also has vasodilator effect. While
magnesium has been shown to reduce the blood pressure, the mechanism of action is
unknown (29).

2.3.5 Obesity
Central obesity (fat deposit in abdomen) determined by increased the waist-hip
ratio, has stronger correlation with hypertension than body mass index or skin fold
sickness. Although a clear correlation exists between obesity and hypertension, the
relationship may be one of the common causes. Genetic factors appear to play a role
in the common trait of obesity, hypertension, and insulin resistance (29).

2.3.6 Insulin resistance
Insulin resistance with resulting hyperinslunemia is linked with hypertension by
its effects of excess circulating insulin on the sympathetic nervous system, vascular
smooth muscles, and renal regulation of sodium and water, and ion transport across
cell membranes. Many adults who have diabetes mellitus also have hypertension. The
risk of developing hypertension with a family history of diabetes and obesity is
greater than when there is no family history (29).Insulin resistance may be a genetic or
an acquired trait. Although it is more commonly seen in obese individuals, insulin
resistance also has been found in people of normal weight. Resistance to insulin
action, which may be a common factor linking hypertension, type 2 diabetes mellitus,
hypertriglyceridemia, obesity, and glucose intolerance (11).

2.3.7 Alcohol consumption
Regular consumption of three or more drinks of alcohol per day increases the
risk of hypertension. Decreasing or discontinuing alcohol consumption reduces the
blood pressure particularly systolic readings. Life style factors associated with
excessive alcohol intake (obesity and lack of exercise) may contribute to hypertension
as well (40).
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2.3.8 Stress
Physical and emotional stress cause transient elevation of blood pressure, but the
role of stress in primary hypertension is less clear. Blood pressure normally fluctuates
throughout the day, increasing with activity, discomfort, or emotional responses such
as anger. Frequent of continued stress may cause vascular smooth muscles
hypertrophy or affects central integrative pathways of the brain

[46]

. Increased

sympathetic nervous system activity related to dysfunction of the autonomic nervous
system. Increased renal reabsorption of sodium, chloride, and water related to a
genetic variation in the pathways by which the kidneys handle sodium. Increased
activity of the renin-angiotensin-aldosterone system, resulting in expansion of
extracellular fluid volume, and increased systemic vascular resistance (11).

2.3.9 Drugs
Many substances are cause or exacerbate hypertension, including sodium
chloride, substances of abuse, non-prescription sympathomimetics, nonsteroidal antiinflammatory drugs, sex steroids, immunosuppressive therapies, erythropoietin,
antidepressants, ergot alkaloids, anesthetics agents, and other substances [47].

2.3.10 Identifiable causes
Secondary hypertension results from an identifiable cause. Kidney disease is the
most common secondary cause of hypertension(30). Secondary hypertension may
result from renovascular disease; renal parenchymal disease; pheochromocytoma;
primary hyperaldosteronism; Cushing's syndrome; diabetes mellitus; dysfunction of
the thyroid, pituitary, or parathyroid gland; coarctation of the aorta; pregnancy; or a
neurologic disorder

(33)

. Hypertension can also be caused by endocrine conditions,

such as Cushing's syndrome, hyperthyroidism, hypothyroidism, acromegaly, Conn's
syndrome
(30,41)

. Other

or

hyperaldosteronism,
causes

of

hyperparathyroidism and pheochromocytoma

secondary

hypertension

include obesity, sleep

apnea, pregnancy, coarctation of the aorta, excessive liquorice consumption and
certain

prescription

medicines,

herbal

remedies

and illegal

drugs(30,42). Arsenic exposure through drinking water has been shown to correlate with
elevated blood pressure (43, 44).
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2.4

Classification of hypertension

BP classification for people 18 years of age and older, is based on the average of
two or more properly measured, seated, blood pressure readings on each of two or
more office visits. Aside from characteristic high blood pressure or hypertension is
classified according to its cause, severity, and type (31).
High blood pressure is classified as either primary (essential) high blood
pressure which is the most common type or secondary high blood pressure(2). About
90–95% of cases are primary, defined as high blood pressure due to nonspecific
lifestyle and genetic factors (11, 2, 10). The remaining 5–10% of cases are categorized as
secondary high blood pressure, defined as high blood pressure due to an identifiable
cause, such as chronic kidney disease, narrowing of the kidney arteries, an endocrine
disorder, or the use of birth control pills

(2).

Essential hypertension usually begins

insidiously as a benign disease, slowly progressing to an accelerated or malignant
state. If untreated, even mild hypertension can cause significant complications and a
high mortality. In many cases, however, treatment with stepped care offers patients an
improved prognosis (33).
Secondary hypertension is more common in preadolescent children, with most cases
caused by kidney disease. Primary or essential hypertension is more common in
adolescents and has multiple risk factors, including obesity and a family history of
hypertension (45).
Serial

blood

pressure

measurements

are

used

to

classify

hypertension:

Prehypertension: systolic blood pressure greater than 120 but less than 140 mm Hg or
diastolic blood pressure greater than 80 but less than 90 mm Hg. Prehypertension
is not a disease category. Rather, it is a designation chosen to identify individuals at
high risk of developing hypertension, so that both patients and clinicians are alerted to
this risk and encouraged to intervene and prevent or delay the disease from
developing. Individuals who are prehypertensive are not candidates for drug therapy
based on their level of BP and should be firmly and unambiguously advised to
practice lifestyle modification in order to reduce their risk of developing hypertension
in the future. Moreover, individuals with prehypertension, who also have diabetes or
kidney disease, should be considered candidates for appropriate drug therapy if a trial
of lifestyle modification fails to reduce their BP to 130/80 mmHg or less. Stage 1
hypertension: systolic blood pressure greater than 139 but less than 160 mm Hg or
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diastolic blood pressure greater than 89 but less than 100 mm Hg. Stage 2
hypertension: systolic blood pressure greater than 159 mm Hg or diastolic blood
pressure greater than 99 mm Hg

(33)

. About 28% of Americans, or about 59 million

people, have prehypertension(Lewis). The ESH-ESC Guidelines (2007) and BHS IV
(2004), additionally define a third stage (stage III hypertension) for people with
systolic blood pressure exceeding 179 mmHg or a diastolic pressure over 109 mmHg
(37)

.

Table2. 1 Definitions and classification of office blood pressure levels
(mmHg) (37)

Category

Systolic

Diastolic

Optimal

<120

and

<80

Normal

120–129

and/or

80–84

High normal

30–139

and/or

85–89

Grade 1 hypertension

140–159

and/or

90–99

Grade 2 hypertension

160–179

and/or

100–109

Grade 3 hypertension

≥180

and/or

≥110

Isolated systolic hypertension

≥140

and

<90

The blood pressure (BP) category is defined by the highest level of BP, whether
systolic or diastolic. Isolated systolic hypertension should be graded 1, 2, or 3
according to systolic BP values in the ranges indicated (37) .

2.5

Clinical manifestations

Hypertension is rarely accompanied by any symptoms

49,(33)

but the disorder is

revealed incidentally during evaluation for another disorder or during a routine blood
pressure screening program. When symptoms do occur, they reflect the effect of
hypertension on the organ systems (33). There is a common misconception that people
with hypertension always experience symptoms, but the reality is that most
hypertensive people have no symptoms at all

(25)

. Some with high blood pressure

report headaches (particularly at the back of the head or occipital region and in the
morning) which subsides spontaneously after a few hours (2, 33).This symptom usually
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is associated with severe hypertension

(33)

.

As well as

lightheadedness

, vertigo, tinnitus (buzzing or hissing in the ears), fainting episodes,(50)dizziness(32),
bloody nose, severe anxiety, or shortness of breath ,fatigue, and impotence, blurred
vision when greatly elevated, although it is usually impossible for a patient to
correlate the absence or presence of symptoms with the degree of blood pressure
elevation(29).These symptoms, however, might be related to associated anxiety rather
than the high blood pressure itself(49).
Physical examination may reveal no abnormalities other than high blood pressure

(11,

. As a result, hypertension is referred to as the “silent killer.” (29, 32)

29, 32, 33)

Most signs and symptoms of hypertension stem from long-term damaging effects on
the large and small blood vessels of the heart, kidneys, brain, and eyes. These effects
are known as target organ disease

(29)

. Hypertension may be associated with the

presence of changes in the optic fundus seen by ophthalmoscopy. The severity of the
changes typical of hypertensive retinopathy is graded from I–IV; grades I and II may
be difficult to differentiate(50. The severity of the retinopathy correlates roughly with
the duration and/or the severity of the hypertension. Occasionally; retinal changes
such as hemorrhages, exudates (fluid accumulation), arteriolar narrowing, and cottonwool spots (small infarctions) occur. In severe hypertension, papilledema (swelling of
the optic disc) may be seen (11).
People with hypertension may be asymptomatic and remain so for many years.
However, when specific signs and symptoms appear, they usually indicate vascular
damage, with specific manifestations related to the organs served by the involved
vessels. Coronary artery disease with angina or myocardial infarction is a common
consequence of hypertension. Left ventricular hypertrophy occurs in response to the
increased workload placed on the ventricle as it contracts against higher systemic
pressure. When heart damage is extensive, heart failure follows. Pathologic changes
in the kidneys (indicated by increased blood urea nitrogen [BUN] and serum
creatinine levels) may manifest as nocturia. Cerebrovascular involvement may lead to
a stroke or transient ischemic attack (TIA), manifested by alterations in vision or
speech, dizziness, weakness, a sudden fall, or temporary paralysis on one side
(hemiplegia). Cerebral infarctions account for most of the strokes and TIAs in patients
with hypertension (11).
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2.6

Diagnosis
The initial evaluation of a patient with hypertension should confirm the

diagnosis of hypertension, detect causes of secondary hypertension, and assess the
risks, and concomitant clinical conditions. This calls for BP measurement, medical
history including family history, physical examination, laboratory investigations and
further diagnostic tests. Some of the investigations are needed in all patients; others
only in specific patient groups. Diagnosis of hypertension considers a patient’s risk
factors for hypertension, a previous diagnosis of hypertension, presence of signs and
symptoms, history of kidney or heart disease, and current use of medications. When
the average of seated blood pressure is above prehypertensive levels of either 120 to
139 or 80 to 89 on two or more occasions, then hypertension is diagnosed. Research
has shown that the most effective method for predicting risk for stroke and heart
attack are self blood pressure monitoring twice a day for a week(29).A thorough health
history and physical examination are necessary. The retinas are examined and
laboratory studies are performed to assess possible target organ damage(11).There is
some controversy as to how extensive diagnostic workup should be in the initial
evaluation of a person with hypertension, because most hypertension is classified as
primary hypertension, testing for secondary causes is not routinely done(31).
Physicians order various routine tests before beginning therapy for high blood
pressure (29).
Routine laboratory tests include: ECG to determine effects of hypertension on the
heart (left ventricular hypertrophy, ischemia) or presence of underlying heart disease,
(32)

. ECG provides baseline information about the cardiac status. It is helpful in

identifying of LVH, cardiac ischemia, or previous MI. Because of prognostic
important of LVH, echocardiography may also be performed.

(31)

. Chest X-ray may

show cardiomegaly. Proteinuria, elevated serum blood urea nitrogen (BUN), and
creatinine levels indicate kidney disease as a cause or effect of hypertension; first
voided urine microalbumin or spot urine for albumin-creatinine ratio are earlier
indicators

(32)

. Creatinine clearance, the rate at which creatinine is cleared from the

circulation, reflects the glomerular filtration rate. Decrease in creatinine clearance
indicates renal insufficiency. Creatinine clearance can be measured quantitatively in a
timed urine collection. It can also be estimated from the serum creatinine level (31).
Serum potassium decreased in primary hyperaldosteronism; elevated in Cushing's
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syndrome, both causes of secondary hypertension. Urine (24-hour) for catecholamines
increased in pheochromocytoma. Renal scan to detect renal vascular diseases; may
include ingestion of captopril, an ACE inhibitor, to detect its effect on renal blood
flow. Renal duplex imaging is used to identify renal artery stenosis (32). Blood glucose
levels should be assessed to assist in the diagnosis of diabetes mellitus. A lipid profile
provides information about additional risk factors that predispose to atherosclerosis
and cardiovascular disease. Uric acid levels are determined to establish a baseline,
because the levels often rise with diuretic therapy (31). Tests for essential hypertension
are generally done first, unless specific signs and symptoms of secondary
hypertension are present

(32)

. If patient's age, history, physical examination findings,

or severity of hypertension point to a secondary cause, further diagnostic testing is
indicated such as liver function test and thyroid stimulating hormone (TSH)
measurement

(31)

. A risk factor assessment is needed to classify and guide the

treatment of hypertensive people at risk for cardiovascular damage

(11, 29)

. Modern

technology that is miniaturized and computerized for measurement of blood pressure
outside the clinic (ambulatory blood pressure monitoring), which may soon become
the gold standard for clinical assessment (26).
Once the diagnosis of hypertension has been made, healthcare providers should
attempt to identify the underlying cause based on risk factors and other symptoms, if
present(29).

2.6.1 BP Measurement
Modern understanding of the cardiovascular system began with the work of
physician William Harvey (1578–1657), who described the circulation of blood in his
book "De motu cordis". The English clergyman Stephen Hales made the first
published measurement of blood pressure in 1733(35, 27). However hypertension as a
clinical entity came into its own in 1896 with the invention of the cuff-based
sphygmomanometer

by Scipione

Riva-Rocci in

1896. This

allowed

easy

measurement of systolic pressure in the clinic. In 1905, Nikolai Korotkoff improved
the technique by describing the Korotkoff sounds that are heard when the artery is
auscultated with a stethoscope while the sphygmomanometer cuff is deflated (27).
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Arterial blood pressure can be measured by invasive and non invasive techniques. The
invasive technique consists of catheter insertion into an artery. The catheter is
attached to a transducer, and pressure is measured directly

(31)

. Non invasive, indirect

measurement of blood pressure can be done with Sphygmomanometer (aneroid or
mercury manometer) and stethoscope (31, 35). The Sphygmomanometer consists of an
inflatable cuff and a pressure gauge. The blood pressure is measured externally
auscultating for sounds (Korotkoff) of turbulent blood flow through a compressed
artery. The brachial artery is the recommended site for taking a BP. Clinically the
blood pressure is recorded as SBP/DBP ( e.g 120/80). Occasionally an auscultatory
gap is heard. An auscultatory gap is a loss of sound between the SBP and the DBP.
Proper blood pressure technique ( e.g correct cuff size, positioning arm at heart level)
is important for accurate BP values(31).
In addition to the auscultatory technique, another non invasive way to measure BP
indirectly is to use an automated device that uses oscillometric measurements to
assess BP. Though this method does not involve auscultation of korotkoff sounds, the
same attention to proper technique is important for accuracy. Finally, SBP and pulse
can be assessed using a Doppler ultrasonic flowmeter. The handled transducer is
positioned over the artery (identified by audible, plustaile sounds). The cuff is applied
above the artery inflated until the sounds disappear, and then another 20 to 30 mmHg
beyond that point. The cuff is then slowly deflated until sounds return, this point is the
SBP (31).
Pulse pressure is the difference between the SBP and DBP. It is normally about one
third of SBP. If the BP is 120/80, the pulse pressure is 40. Increased pulse pressure
may occur during exercise or in individuals with atherosclerosis of the large arteries
due to increased SBP. A decreased pulse pressure may be found in cardiac failure or
hypovolemia(31).
Another measurement related to BP is a mean arterial pressure (MAP). The MAP is
the perfusion pressure felt by organs in the body. It is not the average of the diastolic
and systolic pressures because the duration of the diastolic exceeds that of systolic at
normal heart rates. MAP is calculated as follow: MAP=(SBP+2DBP)/3. A person
with a BP of 120/60 has a MAP of 80. A MAP of greater than 60 is necessary to
sustain the vital organs of an average person under most conditions. If MAP falls
significantly below this number for an appreciable time, vital organs will be under
perfused and will become ischemic (31).
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2.6.1.1

Office or clinic blood pressure

At present, BP can no longer be estimated using a mercury sphygmomanometer
in many—although not all—European countries. Auscultatory or oscillometric
semiautomatic sphygmomanometers are used instead. These devices should be
validated according to standardized protocols and their accuracy should be checked
periodically through calibration in a technical laboratory. Measurement of BP at the
upper arm is preferred and cuff and bladder dimensions should be adapted to the arm
circumference. In the event of a significant (10 mmHg) and consistent SBP difference
between arms, which has been shown to carry an increased CV risk, the arm with the
higher BP values should be used. A between-arms difference is meaningful if
demonstrated by simultaneous arm measurement; if one gets a difference between
arms with sequential measurement, it could be due to BP variability. In elderly
subjects, diabetic patients and in other conditions in which orthostatic hypotension
may be frequent or suspected, it is recommended that BP be measured 1 min and 3
min after assumption of the standing position. Orthostatic hypotension—defined as a
reduction in SBP of ≥20 mmHg or in DBP of ≥10 mmHg within 3 min of standing—
has been shown to carry a worse prognosis for mortality and CV events. If feasible,
automated recording of multiple BP readings in the office with the patient seated in an
isolated room, though providing less information overall, might be considered as a
means to improve reproducibility and make office BP values closer to those provided
by daytime ABPM or HBPM. BP measurements should always be associated with
measurement of heart rate, because resting heart rate values independently predict CV
morbid or fatal events in several conditions, including hypertension(37).

2.6.1.1.1


Steps of Office blood pressure measurement

To allow the patients to sit for 3–5 minutes before beginning BP
measurements(37).The patients should be seated in a quiet, comfortable
environment, with the arm free of restrictive clothing or other materials and
supported at heart level. The patient should avoid exertion, temperature
extremes,

eating,

caffeine,

or

measurement(Mark2009)
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smoking

for

1

hour

before

BP



To take at least two BP measurements, in the sitting position, spaced 1–2
minutes apart, and additional measurements if the result two are quite
different. Consider the average BP if deemed appropriate(37).



To take repeated measurements of BP to improve accuracy in patients with
arrhythmias, such as atrial fibrillation (37).



To use a standard bladder (12–13 cm wide and 35 cm long), but have a larger
and a smaller bladder available for large (arm circumference >32 cm) and thin
arms, respectively ((37)). The appropriate cuff size should be selected. The cuff
bladder should be 20% wider than the diameter of the extremity. The bladder
length should be approximately twice the recommended width(Mark2009)



To have the cuff at the heart level, whatever the position of the patient.( ) The
observer (clinician) should be at eye level of the meniscus of the mercury
column or centered in front of the gauge; avoid strained posture(Mark2009).



The deflated cuff should be placed at least 2.5 cm above the antecubital space.
The cuff should fit smoothly and snugly around the arm, with the bladder
centered directly over the brachial artery(Mark2009)



Palpate for the brachial pulse. To estimate SBP, rapidly inflate the cuff until
the brachial pulse can no longer be felt (34).



Place the bell of the stethoscope over the previously palpated brachial artery.
After placing the appropriate size cuff on the upper arm rapidly inflate the cuff
to 30 mm Hg above the point at which the brachial pulse disappears; deflate
the cuff at the rate of 2–3 mm Hg/s(34).This causes blood flow in artery is
auscultated for korotkoff sounds(31).



When adopting the auscultatory method, use phase I and V (disappearance)
Korotkoff sounds to identify systolic and diastolic BP, respectively. Record
SBP as the first Korotkoff sound and DBP as the fifth Korotkoff sound (31,34).



BP should then be determined in the upright posture after the patient has been
standing for 2 minutes with pulse rate. The arm should be positioned at heart
level, with the forearm at the horizontal level of the fourth intercostal space
(34)

.



To measure BP in both arms at first visit to detect possible differences. In this
instance, take the arm with the higher value as the reference (37).
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To measure at the first visit BP 1 and 3 minutes after assumption of the
standing position in elderly subjects, diabetic patients, and in other conditions
in which orthostatic hypotension may be frequent or suspected (37).



To measure, in case of conventional BP measurement, heart rate by pulse
palpation (at least 30 s) after the second measurement in the sitting position
(37)

.

2.6.1.1.2


Korotkoff Sounds

Phase I: Marked by the first appearance of faint, clear tapping sounds which
gradually increase in intensity. These sound caused by the spurt of blood into
the constricted artery as the pressure in the cuff is deflated. Phase I should be
used as the SBP (34).



Phase II: Period during which a murmur or swishing sound is heard(34).



Phase III: Period during which sounds are crisper and increase in intensity. (34)



Phase IV: Period marked by the distinct, abrupt muffling of sound (soft,
blowing quality is heard) (34)



Phase V: The point at which sounds disappear(34)



Phase V should be used as the DBP(except on rare occasions, e.g., aortic
insufficiency) (34)

2.6.1.2

Out-of-office blood pressure

The major advantage of out-of-office BP monitoring is that it provides a large
number of BP measurements away from the medical environment, which represents a
more reliable assessment of actual BP than office BP. Out-of-office BP is commonly
assessed by ABPM or HBPM, usually by self-measurement

(37)

. A few general

principles and remarks hold for the two types of monitoring, in addition to
recommendations for office BP measurement:


The procedure should be adequately explained to the patient, with verbal and
written instructions; in addition, self-measurement of BP requires appropriate
training under medical supervision (37).
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Interpretation of the results should take into account that the reproducibility of
out-of-office BP measurements is reasonably good for 24-h, day and night BP
averages but less for shorter periods within the 24 hours and for more complex
and derived indices (37).



ABPM and HBPM provide somewhat different information on the subject’s
BP status and risk and the two methods should thus be regarded as
complementary, rather than competitive or alternative. The correspondence
between measurements with ABPM and HBPM is fair to moderate (37).



Office BP is usually higher than ambulatory and home BP and the difference
increases as office BP increases (37).



Devices should have been evaluated and validated according to international
standardized protocols and should be properly maintained and regularly
calibrated; at least every 6 months. The validation status can be obtained on
dedicated websites (37).

2.6.1.3


Common Mistakes in BP Measurement

Failure to keep the person in the supine position for 5 minutes before
measuring the BP (34).



Failure to keep the arm at the level of the heart (34).



If Korotkoff sounds cannot be heard, failure to completely deflate the cuff
before determining BP and failure to wait 1–2 minutes before doing further
determinations(34) .



Observer error, because of hearing impairment, bias (preferring some digits
over others), or unconscious bias toward under-reading or over-reading BP
depending on dividing line of normal (34).



Failure to keep the eyes at the level of the mercury manometer (34).



Deflating cuff too rapidly. The cuff should be deflated at a rate of 2–3 mm
Hg/s(34).



Failure to use appropriate cuff size. Use of a regular adult cuff for obese
patient’s leads to a high BP reading. Use a large adult cuff or thigh cuff for
obese persons; use a child’s cuff for children. The cuff should cover two-thirds
of the arm above the antecubital space (34).
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Failure to position the cuff correctly. The cuff should be placed 2–3 cm above
the antecubital space (34).



Failure to provide a conducive environment: comfortable room temperature
and quiet surroundings free of noises and distracting stimuli (34).



Missing the heartbeat during auscultation in patients with excessive
bradycardia(34).



2.7

Patient has consumed alcohol, caffeine, smoked recently, or is under stress (34).

Management

The clinical guidelines for hypertension management are revised and published
each year(31). The goal of hypertension treatment is to prevent complications and death
by achieving and maintaining the arterial blood pressure at 140/90 mm Hg or lower,
and 130/80 mm Hg for people with diabetes mellitus or chronic kidney disease
(11)

.Adequate management of hypertension can be hampered by inadequacies in the

diagnosis, treatment, and/or control of high blood pressure (51). Achievement of blood
pressure goals is possible, and most importantly, lowering blood pressure significantly
reduces the risk of death due to heart disease and stroke, the development of other
debilitating conditions, and the cost associated with advanced medical care

(52, 53).

Individuals who remain undiagnosed and untreated for hypertension present the
greatest challenge and opportunity for healthcare providers (31).
Historically the treatment for what was called the "hard pulse disease" consisted in
reducing the quantity of blood by bloodletting or the application of leeches. This was
advocated

by

The Yellow

Emperor of

China, Cornelius

Celsus, Galen,

and Hippocrates. The therapeutic approach for the treatment of hard pulse disease
included changes in lifestyle (staying away from anger and sexual intercourse) and
dietary program for patients (avoiding the consumption of wine, meat, and pastries,
reducing the volume of food in a meal, maintaining a low-energy diet and the dietary
usage of spinach and vinegar)( 27).
In the 19th and 20th centuries, before effective pharmacological treatment for
hypertension became possible, three treatment modalities were used, all with
numerous side-effects: strict sodium restriction (for example the rice diet
), sympathectomy (surgical ablation of parts of the sympathetic nervous system), and
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pyrogen therapy (injection of substances that caused a fever, indirectly reducing blood
pressure)(27). Reduction of the blood pressure by 5 mmHg can decrease the risk of
stroke by 34%, of ischemic heart disease by 21%, and reduce the likelihood
of dementia, heart failure, and mortality from cardiovascular disease(54).
The optimal management plan would be one that is inexpensive and simple and
causes the least possible disruption in the patient's life. The clinician uses the
algorithm with the risk factor assessment data and the patient's blood pressure
category to choose the initial and subsequent treatment plans for the patient (11). The
recent history of hypertension is one of extraordinary progress in translating basic and
clinical science to highly effective medical therapy, with reduction of the
cardiovascular disease burden in the developed world(26). Periodic monitoring of BP is
very essential which include; home BP monitoring, ambulatory BP monitoring if
indicated, and every 3-6 months by healthcare provider once BP is stabilized (31).

2.7.1 Lifestyle modifications
Nonpharmacologic therapy should be an initial and adjunctive therapy to drug
therapy and should be continued during drug therapy to enhance efficacy, reduce dose
and number of drugs, limit adverse effects, and promote CV health. An initial trial of
3–6 months should be instituted in patients who have mild elevations in BP without
significant risk factors or high-risk global CV risk calculation, end-organ damage,
DM, renal insufficiency, CHF, CHD, previous MI or CVA, or other compelling
indications. In a compliant patient, these measures can be an effective means of BP
reduction (34).
The first line of treatment for hypertension is identical to the recommended preventive
lifestyle changes and includes weight loss, decreased salt intake, physical exercise,
and a healthy diet(2).Studies also show that diets high in fruits, vegetables, and low-fat
dairy products can prevent the development of hypertension and can lower elevated
blood pressure. Research findings demonstrate that weight loss, reduced alcohol and
sodium intake, and regular physical activity are effective lifestyle adaptations to
reduce blood pressure(11).These have all been shown to significantly reduce blood
pressure in people with hypertension. Their potential effectiveness is similar to and at
times exceeds a single medication. If hypertension is high enough to justify
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immediate use of medications, lifestyle changes are still recommended in conjunction
with medication. The lifecycle modifications should be used in all patients with
prehypertension and hypertension (31).
Dietary approaches to managing hypertension focus on reducing sodium intake,
maintaining adequate potassium, and reducing total and saturated fat intake. Aimed to
moderate sodium restriction (no added salt) lowers blood pressure and potentiates the
effects of antihypertensive drugs for most hypertensive clients. A long term (more
than 4 weeks) low sodium diet is effective in reducing blood pressure, both in people
with hypertension and in people with normal blood pressure. Also, the DASH (dietary
approach to stop hypertension) diet, a diet rich in nuts, whole grains, fish, poultry,
fruit and vegetables has proven beneficial effects in lowering blood pressure. A major
feature of the plan is limiting intake of sodium, although the diet is also rich
in potassium, magnesium, calcium, as well as protein. A vegetarian diet is associated
with a lower blood pressure and switching to such a diet may be useful for reducing
high blood pressure. A diet high in potassium lowers blood pressure in those with
high blood pressure and may improve outcomes in those with normal kidney function
(31).

Weight loss is recommended for clients who are obese. Loss of10 pounds (4.5kg)
reduce blood pressure in many people. A balanced diet such as DASH diet is
recommended for weight loss (31).
Stress reduction: stress stimulates the sympathetic nervous system, increasing
vasoconstriction, systemic vascular resistance, cardiac output, and the blood pressure.
Regular moderate exercise is the treatment of choice for reducing stress in
hypertensive clients.

[23]

Some programs aimed to reduce psychological stress such

as biofeedback or transcendental meditation may be reasonable add-ons to other
treatment to reduce hypertension. However several techniques, namely yoga,
relaxation and other forms of meditation do not appear to reduce blood pressure, and
there are major methodological limitations with many studies of stress reduction
techniques. There is no clear evidence that the modest reduction in blood pressure
with stress reduction techniques results in prevention of cardiovascular disease(31).
Physical activity: regular exercise such as walking, cycling, jogging, or swimming
reduces blood pressure and contributes to weight loss, and feelings of overall
wellbeing. Previously sedentary client are encouraged to engage aerobic exercise for
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30 – 45 minutes per day most day of the week. Isometric exercise such as weight
training may not be appropriate, because it can raise the systolic blood pressure (31).
Alcohol and tobacco use; the recommended alcohol intake for client with
hypertension is no more than 1 oz of ethanol or two drinks per day. Women and
lighter weight people should reduce this limit by half. Although alcohol withdrawal
may increase blood pressure, this is usually temporary and diminishes as abstinence
or restricted intake continues. [23]
Although nicotine is a vasoconstrictor, substantial data linking smoking to
hypertension are lacking. A definitive link exists between smoking and heart disease.
However clients who smoke are strongly urged to quit. Smoking also reduces the
effects of some antihypertensive medications such as propranolol(indral). Smoking
cessation aids such as nicotina patches and gum contain lower amount of nicotin are
usually do not raise blood pressure (31).
Weight reduction, DASH program, and physical activity reduce the systolic blood
pressure by 5–20 mm, 8–14 mm Hg, and 4–9 mm Hg respectively (55).

2.7.2 Medications(Pharmacologic Therapy)
If lifestyle changes are not sufficient blood pressure medications are used.
Several classes of medications, collectively referred to as antihypertensive
medications, are available for treating hypertension

(27)

. The medications used for

treating hypertension decrease peripheral resistance, blood volume, or the strength
and rate of myocardial contraction (11).
The first chemical for hypertension, sodium thiocyanate, was used in 1900 but had
many side effects and was unpopular

(27)

. Several other agents were developed after

the Second World War, the most popular and reasonably effective of which
were tetramethylammonium

chloride,

hexamethonium, hydralazine and reserpine.

None of these were well tolerated (28, 54). A major breakthrough was achieved with the
discovery

of

the

first

was chlorothiazide,

the

well-tolerated

orally

available

first thiazide diuretic and

agents.

developed

The

first

from

the

antibiotic sulfanilamide, which became available in 1958(2,34,37). Subsequently beta
blockers,

calcium

channel

blockers, angiotensin

converting

enzyme (ACE)

inhibitors, angiotensin receptor blockers and renin inhibitors were developed as
antihypertensive agents(25). Clinical trials and meta-analyses have firmly established
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to extraordinary value of modern antihypertensive treatment

(26)

. The early trials

established unequivocally that drug therapy of hypertension is highly effective in the
prevention of fatal and nonfatal cardiovascular disease. However, only a few drug
classes were available in the 1950s. Since then, innovative research in pharmacology
has provided several valuable drug classes with unique therapeutic properties and
fewer adverse reactions. Long-acting formulations for once-daily administration have
been introduced to enhance adherence to drug treatment regimens. During the past
decade, the results of clinical trials suggest that some antihypertensive drugs prevent
cardiovascular disease, independent of their effect in reducing blood pressure (26).
The treatment of hypertension through the prescription of antihypertensive drugs has
become an integral and necessary part of modern medical therapy. This contemporary
view of hypertension was not always recognized by medical science. In fact, drug
treatment for hypertension was considered as a poorly conceived therapeutic
adventure with more potential for harm than benefit, until the availability of decisive
clinical trials in the 1960s and 1970s(26).

2.7.2.1

Pharmacologic agents that are recommended for the
treatment of hypertension include:



Diuretics lower BP by promoting urinary excretion of water and sodium to
lower blood volume



(32)

.

Beta-adrenergic blockers, beta-adrenergic inhibitors that lower BP by slowing
the heart and reducing cardiac output as well as release of renin from the
kidneys (32).



Alpha-receptor blockers; alpha-adrenergic inhibitors that lower BP by dilating
peripheral blood vessels and lowering peripheral vascular resistance Research
has indicated these medications provide little protection against heart
failure(32).



Central alpha agonists lower BP by diminishing sympathetic outflow from the
brain, thereby lowering peripheral resistance (32).



Peripheral adrenergic agents inhibit peripheral adrenergic release of
vasoconstricting catecholamines such as norepinephrine(32).



Combined alpha and beta-adrenergic blockers, adrenergic inhibitors that work
through alpha and beta receptors (32).
31



ACE inhibitors lower BP by blocking the enzyme that converts angiotensin I
to the potent vasoconstrictor angiotensin II. These drugs also raise the level of
bradykinin, a potent vasodilator, and lower aldosterone levels (32).



Angiotensin receptor blockers similar action to ACE inhibitors(32).



Calcium antagonists (calcium channel blockers) stop the movement of
calcium into the cells; relax smooth muscle, which causes vasodilation; and
inhibit reabsorption of sodium in the renal tubules (32).

 Direct vasodilators; direct smooth muscle relaxants that primarily dilate
arteries and arterioles (32).

2.7.2.2


Considerations in selecting therapy
Race; Blacks respond well to diuretic therapy; Whites respond well to ACE
inhibitors (32).



Age; some adverse effects may not be tolerated well by elderly people.
Diuretics are typically the first drug prescribed (32).



Concomitant diseases and therapies; some agents also treat migraines, benign
prostatic hyperplasia, heart failure; have beneficial effects on conditions such
as renal insufficiency; or have adverse effects on such conditions as diabetes
or asthma(32).



Quality of life impact tolerance of adverse effects (32).



Economic considerations newer agents are very expensive (32).



Doses per day may be compliance problem(32).

When the blood pressure is less than 140/90 mm Hg for at least 1 year, gradual
reduction of the types and doses of medication is indicated. To promote compliance,
clinicians try to prescribe the simplest treatment schedule possible, ideally one pill
once each day. Benefit of medications is related to a person's cardiac disease
risk. Evidence for medications in those with mild hypertension (between
140/90 mmHg and 160/100 mmHg) and no other health problems is less clear with
some reviews finding no benefit and other reviews finding benefit. Medications are
not recommended for people with prehypertension or high normal blood pressure. For
patients with uncomplicated hypertension and no specific indications for another
medication, the recommended initial medications include diuretics, beta-blockers, or
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both. Patients are first given low doses of medication. If blood pressure does not fall
to less than 140/90 mm Hg, the dose is increased gradually, and additional
medications are included as necessary to achieve control (11).
If hypertension is not controlled with the first drug within 1 to 3 months, three options
can be considered:


If the patient has faithfully taken the drug and not developed adverse effects,
the dose of the drug may be increased (32).



If the patient has had adverse effects, another class of drugs can be substituted
(32)

.



A second drug from another class could be added. If adding the second agent
lowers the pressure, the first agent can be slowly withdrawn or, if necessary,
combination therapy will be continued (32).

The best management of hypertension is to use the fewest drugs at the lowest doses
while encouraging the patient to maintain lifestyle changes. After BP has been under
control for at least 1 year, a slow, progressive decline in drug therapy can be
attempted. However, most patients need to resume medication within 1 year. If the
desired BP is still not achieved with the addition of a second drug, a third agent or a
diuretic or both (if not already prescribed) could be added (32).
The best first line medication is disputed. The Cochrane collaboration, World Health
Organization and the United States guidelines support low dose thiazide-based
diuretic as first line treatment. The UK guidelines emphasise calcium channel
blockers (CCB) in preference for people over the age of 55 years or if of African or
Caribbean family origin, with angiotensin converting enzyme inhibitors (ACE-I) used
first line for younger people. In Japan starting with any one of six classes of
medications including: CCB, ACEI/ARB, thiazide diuretics, beta-blockers, and alphablockers are deemed reasonable, while in Canada and Europe all of these but alphablockers are recommended as options. When compared to placebo and other antihypertensive medications as first-line therapy for hypertension, beta-blockers have
greater benefit in stroke reduction, but no difference on coronary heart disease or allcause mortality (56).
The majority of people require more than one medication to control their
hypertension. Up to three medications controls blood pressure in 90% of people. In
those with a systolic blood pressure greater than 160 mmHg or a diastolic blood
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pressure greater than 100 mmHg, the American Heart Association recommends
starting a thiazide and an ACEI, ARB or CCB. An ACEI and CCB combination can
be used as well. Unacceptable combinations are non-dihydropyridine calcium
blockers (such as verapamil or diltiazem) and beta-blockers, dual renin–angiotensin
system blockade (e.g. angiotensin converting enzyme inhibitor + angiotensin receptor
blocker), renin–angiotensin system blockers and beta-blockers, beta-blockers and
centrally acting medications. Combinations of an ACE-inhibitor or angiotensin II–
receptor antagonist, a diuretic and an NSAID (including selective COX-2 inhibitors
and non-prescribed medications such as ibuprofen) should be avoided whenever
possible due to a high documented risk of acute kidney failure. The combination is
known colloquially as a "triple whammy" in the Australian health industry. Tablets
containing fixed combinations of two classes of medications are available and while
convenient for the people, may be best reserved for those who have been established
on the individual components. Additionally, the use of treatments with vasoactive
agents for people with pulmonary hypertension with left

heart disease

or hypoxemic lung diseases may cause harm and unnecessary expense (56).

2.7.3 Role of ambulatory blood pressure monitoring in the
management of hypertension
Ambulatory blood pressure monitoring over a 24-hour period appears more
accurate than office best blood pressure measurement

(1 -2)
.

Some patients have

elevated blood pressure readings in clinical settings and normal readings when blood
pressure is measured elsewhere. This phenomenon is referred to as “white coat"
hypertension. Self-monitoring of blood pressure at home and at work is a practical,
economical approach that may be considered prior to ambulatory blood pressure
monitoring (ABPM). (Lewis). Ambulatory blood pressure monitoring (ABPM) is a
fully automated technique in which multiple BP measurements are taken at regular
intervals (usually every 15–30 minutes) over a 24–48-hour period, providing a
continuous BP record during the patient’s normal daily activities. Some experts
advocate the use of 24-hour ABPM for all first diagnoses of hypertension and for
treatment decision-making

(34)

.The equipment include a BP cuff, a small

microprocessing unit that fits into a pouch worn on a shoulder strap or belt. Patients
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are instructed to hold their arm still by their side when the device is taking a reading
and asked to maintain a diary of activities that may affect BP. Medicare
reimbursement is now a provided for ABPM in patients with suspected white coat
hypertension. Other potential applications for ABPM include apparent drug
resistance,

hypotensive

symptoms

with

hypertensive

medications,

episodic

hypertension, or SNS dysfunction (31). The use of ABPM can improve BP monitoring
so that treatment can be optimized more rapidly and more patients can achieve BP
targets with appropriate therapy. ABPM may lead to better patient outcomes while
requiring less-intensive drug regimens to maintain BP control and reduce treatment
costs. By more accurately and reliably measuring BP, especially circadian changes,
ABPM has been shown to predict CV morbidity and mortality and end-organ damage.
ABPM is especially beneficial for patients whose hypertension is difficult to
diagnose, including the elderly, patients with diabetes, and individuals with resistant
hypertension. ABPM is also beneficial for predicting disease severity and prognosis
among patients with chronic renal disease, a condition associated with significant CV
risk. Furthermore, ABPM has helped differentiate the 24-hour antihypertensive
efficacy of antihypertensive agents among and within differing drug classes and is
also useful in drug development for determining optimal dosing. ABPM is an
effective method for the accurate diagnosis and management of hypertension and may
positively affect clinical outcomes of patients with other risk factors for CV events
(34)

.

As with most physiologic phenomena, BP demonstrates diurnal variability expressed
as sleep- wakefulness difference for day-active people, BP is highest in the early
morning, decrease during the day, and is lowest at night. BP at night (when a sleep)
usually drops by 10% or more from day time (awake) BP. Some patients with
hypertension do not show a normal, nocturnal dip in BP and referred to as “non
dipper”. The absence of diurnal variability has been associated with more target organ
damage and an increased risk for cardiovascular events. The presence or absence of
diurnal variability can be determined by ABPM (31).
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2.8

Complications of Hypertension

A certain amount of pressure within the system is necessary to maintain open
vessels, capillary perfusion, and oxygenation of all body tissues. Excess pressure,
however, has harmful effects, increasing the workload of the heart, altering the
structure of the vessels, and affecting sensitive body tissues[46]The most common
complications are target organ diseases occurring in the heart(hypertensive heart
disease), brain (cerebrovascular disease), peripheral vasculature( peripheral vascular
disease), kidney ( nephrosclerosis), and eyes( retinal damage) (31).

2.8.1 Hypertensive Heart Disease
Hypertension is a major risk factor for coronary artery disease (CAD). In people
older than 50 years systolic hypertension is a much more important risk factor for
cardiovascular disease than diastolic hypertension . The mechanisms by which
hypertension contributes to the development of atherosclerosis are not fully known.
The “response – to- injury" hypothesis of atherogenesis suggests that hypertension
disrupts the coronary artery endothelium , thus exposing the intimal layer to activated
white blood cells and platelets. Growth factors released by the vascular endothelium
and platelets may include smooth muscle proliferation within the lesion. These
arteriolar changes result in a stiffened arterial wall and a narrowed internal lumen, and
account for a high incidence of CAD and the resulting problems of angina and
myocardial infarction (MI) (31).
Sustained high blood pressure increases the cardiac workload and produces left
ventricular hypertrophy (LVH). Initially LVH is an adaptive or compensatory
mechanism that strengthen cardiac contraction and increases cardiac output. However,
increased contractility increases myocardial work and oxygen consumption. When the
heart can no longer meet the demands for myocardial oxygen, heart failure develops.
Progressive LVH, especially in association with CAD is associated with the
development of heart failure (31).
Heart failure occurs when the heart's compensatory adaptations are overwhelmed and
the heart can no longer pump enough blood to meet the metabolic needs of the body.
Contractility is depressed, and stroke volume and cardiac output are decreased. The
patient may complain of shortness of breath on exertion, paroxysmal nocturnal
36

dyspnea, and fatigue. Signs of enlarged heart may be present on X-ray and
electrocardiogram (ECG) may show electrical changes indicative of LVH (31).

2.8.2 Cerebrovascular Disease
Atherosclerosis is the most common cause of cerebrovascular disease.
Hypertension is a major risk factor for cerebral sclerosis and stroke. Even in mildly
hypertensive patient, the risk of stroke is four times higher than in normotensive
people. Adequate control of blood pressure diminishes the risk of stroke.
Atherosclerotic plaques are commonly distributed at the bifurcation of the common
carotid artery into the internal and external carotid arteries. Portions of the
atherosclerotic plaque or the blood clot that forms with disruption of the plaque may
break off and travel to intracerebral vessels, producing atheroembolism. The patient
may experience transient ischemic attack or stroke (31).
Hypertensive encephalopathy may occur after a marked rise in BP if the cerebral
blood flow is not decreased by autoregulation. Autoregulation is apathologic process
that maintains constant cerebral blood flow despite fluctuation in arterial blood
pressure. Normally as pressure in the cerebral blood vessels rises, the vessels constrict
to maintain constant flow. When arterial blood pressure exceeds the body's ability to
autoregulate, the cerebral vessels suddenly dilate, capillary permeability increases and
cerebral edema develops, producing a rise in intracranial pressure. If left untreated,
patient die quickly from brain damage (31).

2.8.3 Peripheral vascular disease
As it does with other vessels hypertension speeds up the process of atherosclerosis
in the peripheral blood vessels, leading to the development of peripheral vascular
disease, aortic aneurysm, and aortic dissection. Intermittent claudication (ischemic
muscle pain precipitated by activity and relived with rest) is a classic symptom of
peripheral vascular disease involving the arteries(31).
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2.8.4 Nephrosclerosis
Hypertension is the one of leading causes of end- stage renal diseases, especially
among African Americans. Some degree of renal dysfunction is usually present in the
hypertensive patient; even one with minimally elevated blood pressure renal
dysfunction is direct result of ischemia caused by the narrowed lumen of the
intrarenal blood vessels. Gradual narrowing of the arteries and arterioles leads to
atrophy of the tubules, destruction of the glomeruli, and eventual death of nephrons.
Initial intact nephrons can compensate, but these changes may eventually lead to renal
failure. Common laboratory indications of renal dysfunction are microalbuminuria,
proteinuria, microscopic heamtouria and elevated blood urea nitrogen (BUN) and
serum creatinine levels. The earliest manifestation of renal dysfunction is usuallu
nocturia(31) .

2.8.5 Retinal damage
The appearance of the retina provides important information about the severity
and duration of the hypertensive process. The retina is the only place in the body
where the blood vessels can be directly visualized. There for damage to retinal vessels
provides an indication of concurrent vessels damage in the heart, brain, and kidney.
An ophthalmoscope is used to visualize the blood vessels of the eye (31) .On physical
examination, hypertension may be associated with the presence of changes in
the optic fundus seen by ophthalmoscopy(50). Manifestations of severe retinal damage
include blurring of vision, retinal hemorrhage, and loss of vision (31) .The severity of
the changes typical of hypertensive retinopathy is graded from I–IV; grades I and II
may be difficult to differentiate (50). The severity of the retinopathy correlates roughly
with the duration and/or the severity of the hypertension (11).

2.8.6 Gerontologic Considerations
Structural and functional changes in the heart and blood vessels contribute to
increases in blood pressure that occur with age. These changes include accumulation
of atherosclerotic plaque, fragmentation of arterial elastins, increased collagen
deposits, and impaired vasodilation. The result of these changes is a decrease in the
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elasticity of the major blood vessels. Consequently, the aorta and large arteries are
less able to accommodate the volume of blood pumped out by the heart (stroke
volume), and the energy that would have stretched the vessels instead elevates the
systolic blood pressure. Isolated systolic hypertension is more common in older adults
and is associated with significant cardiovascular and cerebrovascular morbidity and
mortality(11).

2.9

Malignant hypertension
Malignant hypertension is a severe, fulminant form of hypertension. It is

considered a medical emergency that commonly arises from both types of
hypertension. Blacks are twice as likely as Whites to be affected; if untreated,
hypertension carries a high risk of death or other complications. Malignant
hypertension characterized by marked blood pressure elevation, papilledema, retinal
hemorrhages and exudates, and signs and symptoms of hypertensive encephalopathy,
such as severe headache, vomiting, visual disturbances, transient paralysis, seizures,
stupor, and coma. Cardiac decompensation and acute renal failure may also develop
with this disorder. The average age at diagnosis is 40, and the disorder affects more
men than women. Before the availability of effective antihypertensives, most patients
died within 2 years. Even with effective treatment, at least half of the patients die
within 5 years. The cause of malignant hypertension is unknown. Studies show that
dilation of cerebral arteries and generalized arteriolar fibrinoid necrosis contributes to
the disorder. The cerebral arteries dilate because normal regulation of cerebral blood
flow doesn't take place because of markedly high arterial pressure. The resulting
excess in cerebral blood flow produces encephalopathy (33).

2.10

Masked hypertension
The phenomenon of masked hypertension (MH) is defined as a clinical

condition in which a patient’s office BP level is 140/90 mm Hg but ambulatory or
home BP readings are in the hypertensive range. The prevalence in the population is
about the same as that of isolated office hypertension; about one in seven or eight
persons with a normal office BP level may fall into this category. The high prevalence
of MH would suggest the necessity for measuring out-of-office BP in persons with
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apparently normal or well-controlled office BP. Reactivity to daily life stressors and
behavioral factors such as smoking, alcohol use, contraceptive use in women, and
sedentary habits can selectively influence MH. MH should be searched for in
individuals who are at increased risk for cardiovascular complications including
patients with kidney disease or diabetes. Individuals with MH have been shown to
have a greater-than-normal prevalence of organ damage, particularly with an
increased prevalence of metabolic risk factors, left ventricular (LV) mass index,
carotid intima/media thickness, and impaired large artery distensibility compared with
patients with a truly normal BP level in and out of the clinic or office. In addition,
outcome studies have suggested that MH increases CVA risk, which appears to be
close to that of in-office and out-of-office hypertension (34).

2.11 Prevention of Hypertension
Much of the disease burden of high blood pressure is experienced by people
who are not labeled as hypertensive

(36)

. Consequently, population strategies are

required to reduce the consequences of high blood pressure and reduce the need for
antihypertensive drug therapy. Lifestyle changes are recommended to lower blood
pressure, before starting drug therapy. The 2004 British Hypertension Society
guidelines(36) proposed lifestyle changes consistent with those outlined by the US
National High BP Education Program in 2002

(54)

for the primary prevention of

hypertension:
-

Maintain normal body weight for adults (e.g. body mass index 20–25 kg/m2)

-

Reduce dietary sodium intake to <100 mmol/ day (<6 g of sodium chloride or
<2.4 g of sodium per day)

-

Engage in regular aerobic physical activity such as brisk walking (≥30 min per
day, most days of the week)

-

Limit alcohol consumption to no more than 3 units/day in men and no more
than 2 units/day in women

-

Consume a diet rich in fruit and vegetables (e.g. at least five portions per day)

Effective lifestyle modification may lower blood pressure as much as an individual
antihypertensive drug. Combinations of two or more lifestyle modifications can
achieve even better results

(54)

. There is considerable evidence that reducing dietary
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salt intake lowers blood pressure, but whether this translates into a reduction in
mortality and cardiovascular disease remains uncertain(57).Estimated sodium intake
≥6g/day and <3g/day are both associated with high risk of death and/or major
cardiovascular disease, but the association between high sodium intake and adverse
outcomes is only observed in people with hypertension.(58)Consequently, in the
absence of results from randomized controlled trials, the wisdom of reducing levels of
dietary salt intake below 3g/day has been questioned(57).

2.12

Self-management

Up to date there is no “gold standard,” universally accepted definition of selfmanagement. Rather, several terms are used, sometimes interchangeably, depending
on the context and focus of the discussion. These include: self-management
preparation/training; patient empowerment; and self care. Although generally they are
meant to describe a similar phenomenon, the terms imply varying specification
regarding attributes, roles and responsibilities of both people with chronic health
conditions and health care providers (59).
To illustrate the scope of “self-management related concepts”, self-management is
said to take place when the individual participates in treatment, or when the individual
participates in a certain type of education, such as interdisciplinary group education
based on principles of adult learning, individualized treatment and case management
theory. Others have defined self-management as a treatment intended to bring about
specific outcomes:“a treatment that combines biological, psychological and social
intervention techniques, with a goal of maximal functioning of regulatory processes”
(59).

Redman defines self-management preparation as referring to the training that people
with chronic health conditions need to be able to deal with taking medicine and
maintaining therapeutic regimes, maintaining everyday life such as employment and
family, and dealing with the future, including changing life plans and the frustration,
anger, and depression(59).
Lorig defined self-management as “learning and practicing skills necessary to carry
on an active and emotionally satisfying life in the face of a chronic condition”. Lorig
further emphasized that self-management is not an alternative to medical care. Rather,
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self-management is “aimed at helping the participant become an active, not
adversarial, partner with health care providers” (59).
The Expert Patient Approach (National Health Service, UK, 2001) uses the term selfmanagement to refer to “any formalized patient education programme aimed at
providing the patient with the information and skills necessary to manage their
condition within the parameters of the medical regime”. Further, these programme
“are based on developing the confidence and motivation of the patient to use their
own skills, information and professional services to take effective control over life
with a chronic condition”

(59).

Alternatively, self-management has been defined as

practicing specific behavior and having the ability to reduce the physical and
emotional impact of illness, regardless of the degree to which the individual
participates in the education/treatment or the type of education/treatment received:
Gruman and Von Korff write that “the individual engages in activities that protect and
promote health, monitors and manages symptoms and signs of illness, manages the
impacts of illness on functioning, emotions and interpersonal relationships and
adheres to treatment regimen. According to Glasgow, Wilson, and McCall, selfmanagement is used to describe the cluster of daily behaviors that patients perform to
manage their chronic condition (59).
Further, self-management is said to take place when the individual engages in
particular behaviors that control or reduce the impact of disease but in collaboration
with healthcare providers. Self-management is understood as: the day-to-day tasks an
individual must undertake to control or reduce the impact of disease on physical
health status. At-home management tasks and strategies are undertaken with the
collaboration and guidance of the individual’s physician and other health care
providers (59).
In another vein, self-management is referred to as individual abilities, regardless of
how they were acquired and does not specify a relationship with healthcare providers:
Self-management refers to the individual’s ability to manage the symptoms,
treatment, physical and psychosocial consequences and life style changes inherent in
living with a chronic condition. Efficacious self-management encompasses ability to
monitor one’s condition and to affect the cognitive, behavioral and emotional
responses necessary to maintain a satisfactory quality of life. Thus, a dynamic and
continuous process of self-regulation is established. The definitions of the terms
empowerment and self-care are also relevant to the definitions of self-management (59).
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Robbins, Chatterjee, and Canda define empowerment as the “process by which
individuals and groups gain power, access to resources and control over their own
lives”. Zimmerman sees empowerment as a multi-level construct involving
participation, control and critical awareness. Processes are empowering if people are
able to develop skills that allow them to problem solve and make decisions. Outcomes
refer to the operationalization of empowerment, and can include situation-specific
perceived control, skills and proactive behaviors (59).
Funnell, etal see empowerment as a vision or philosophy, rather than a technique or
strategy. Health professionals cannot empower a patient, but can use strategies that
will assist patients to achieve this (59).
Empowerment is a patient-centered collaborative approach where professionals and
patients are equals. They define patient empowerment as helping patients discover
and develop the inherent capacity to be responsible for one’s own life. An empowered
patient is one who has the knowledge, skills, attitudes and self-awareness necessary to
influence their own behavior and that of others to improve the quality of their lives.
The role of the patient is to be well-informed active partners or collaborators in their
own care, while the role of the professional is to help patients make informed
decisions to achieve their goals and overcome barriers. Empowerment is
fundamentally an outcome of patient education. Self-management education is a
patient empowerment strategy, “the essential foundation for the empowerment
approach” (59).
The term self-care is also problematic. Some define it as the actions and decisions an
individual takes to capture or maintain a desired level of health independent of
interaction with a health professional, while others view self-care as interactive with
the health care system rather than being independent of professional care such as
Hickey, Dean, & Holstein. In any case, even if the term self-care has a similar
definition to self-management Clark believes that “it is not an appropriate term for
chronic disease management given that most conditions demand the full involvement
of medical practitioners and of accepted therapeutic regimes” (59).
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2.12.1 Goals of self-management
One important goal of self-management support is to provide the patient with
problem-solving skills to recognize challenges in their chronic disease management
and generate a plan to forge a solution(60).. Whereas traditional patient education offers
information and technical skills, self-management programs include education as well
as problem-solving skills (24).
Self-management programs focus on helping patients develop self-efficacy and the
confidence to carry out behavior change necessary to reach a desired goal. Selfmanagement education programs are distinct from simple patient education or skills
training, in that they are designed to allow people with chronic conditions to take an
active part in the management of their own condition (59).
Effective self-management of hypertension and CVD consists of self-monitoring of
disease control and symptoms; knowing when blood pressure levels or symptoms
indicate a problem; responding with appropriate actions (adjust medications, initiate
call to a health care provider); making major lifestyle changes (e.g., stop smoking,
reduce alcohol consumption, modify diet, lose weight, and increase exercise); adhere
to medication regimens (even in the absence of symptoms), some of which are
inconvenient or produce side effects; identify and respond to the psychosocial
contributors to chronic disease management; and maintain regular contact with health
care provider for monitoring progress. Thus, self-management programs designed to
reduce the impact of CVD might include components to address each patient’s
problem by promoting patient- centred care and improving physician-patient
communication(61,62), increasing patients’ adherence to recommended medications and
self-care regimens, facilitating greater communication between physicians and
patients, making medical care more evidence-based through proven health behaviors
and(63,64) increase focus on self-monitoring (e.g., weight, blood pressure, glucose
levels, etc) (24).

2.12.2 Components of Self-management
A key requirement of self-management for chronic conditions such as
hypertension is that patients must be empowered and motivated to take an active role
in their care and ownership of patient-centred management plans. Self-management
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programs typically emphasize patients being their own principal caregiver and the
importance of provider, family, and community support in the self-management
process. Despite this common goal, the methods by which self-management programs
have worked to empower the patient have varied significantly (24).
One important tool in supporting hypertension self-management has been use of home
blood pressure self-monitoring. Home monitoring is inexpensive, accurate, and has
gained

wider

acceptance

as

an

important

component

of

managing

hypertension(65). Patients’ home BP is more prognostically important than their office
measurement in predicting clinical events and represents an important target in
reducing risk attributable to hypertension(66). Furthermore, blood pressure home
monitoring allows patients to gauge blood pressure responses to their health
behaviors. It also overcomes the fact that hypertension is an asymptomatic disease
until it is too late to treat. Home blood pressure monitoring alone has also been shown
to have a modest effect in lowering patients’ blood pressure (67).
A second effective method of promoting patient self-management is collaborative
goal-setting(68). This is the process by which providers and patients agree on a health
goal related to the target disease. This can be a general goal (e.g. get more exercise) or
involve a specific action plan (e.g. walking one mile three times a week). Establishing
specific action plans allows the patient and provider to agree on discrete actionable
goals as well as establishing accountability for the proposed goal. Goals identified
through this process then become the basis for future conversations that address
methods to help patients achieve their goals (24).
An additional tool used by members of the healthcare team for enhancing the
effectiveness of patient self-management is motivational interviewing (MI). There has
been considerable interest in adapting MI which may be used by various providers
(e.g., nurses, healthcare coaches) to address health behaviors such as treatment
adherence. A key goal of MI is to assist individuals to work through their
ambivalence about behavior change. In motivational interviewing, the goal is not
simply to exchange information with the patient, but to promote behavior change by
helping the patient to explore and resolve ambivalence. The effective motivational
interviewing can result in patients’ ability to make the right choice and follow through
(69).

More recently, self-management has been studied in the context of more direct reward
mechanisms through introducing financial, or other, incentives to help patients
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achieve meaningful change. Many patients have strong health incentives to engage in
healthy behaviors, but they fail to do so, in part because the benefits tend to be
delayed and intangible(70). Rewards can provide immediate and tangible benefits for
reducing such costs by improving health behavior, leading patients to internalize the
future costs they impose on themselves(71). One study found a significant impact when
patients were provided with financial incentives to improve smoking cessation
rates(72) as well as for promoting weight loss(73). Policy decisions concerning who
would provide such financial incentives to patients are complex. They may make the
most sense in an insurance model or for payers of healthcare. However, further
research into the use of financial incentives and operationalization of them are needed
(24).

The timing and sequencing of interventions to support patient self-management may
also be important. Hypertension control, for example, is known to involve long-term,
sustained changes in multiple behaviors, including increased medication adherence,
dietary modification, increased exercise, weight loss, reduced sodium intake, alcohol
moderation, and smoking cessation(74). Ongoing work suggests self-management
interventions may differ depending on whether there is a focus on initiating one or
multiple behaviors as compared to maintaining single or multiple behaviors(24).
An important component of self-management is also the consideration of individuals’
culture and environment; a patient’s health beliefs and health-related behaviors are
grounded, at least in part, in his or her culture’s values and norms. Cultural
competence is a dynamic, continuous process by which an individual provider,
healthcare system, or healthcare agency finds meaningful and useful care-delivery
strategies based on knowledge of the cultural heritage, beliefs, attitudes, and
behaviors of those receiving care. Self-management interventions to improve BP
control are more likely to be accepted if the intervention can be adapted to: the norms
of the specific culture and community of which the patient is a part and the health
decision-making in that culture. Competency can involve asking questions to
determine cultural beliefs or practices that may influence health behavior, listening
closely, and using information about the patient to tailor an intervention to local
context (75).
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2.12.3 Delivering of Self-Management
Many different individuals can take part in self-management support. In the
health system, the patients’ primary care or specialty care provider play central roles
in defining the care plan. Office nursing staff typically provides much of the
educational components and strategies for success. The patients’ social network,
particularly those living in the home, are also central components. More recently,
healthcare coaches and even lay personnel (e.g., community health workers) may
engage patients in effective self-management. Despite the fact that a traditional office
visit may not be the best place to conduct all self-management practices, an effective
patient-provider relationship is a central component of effective self-management.
There must be a commitment to self-management on the part of the individual and the
provider, trust that decisions are being made with requisite information, and a
willingness to make adjustments in the treatment plan to achieve optimal care and
appropriate hypertension management. Thus, the patient-provider relationship is
based on shared decision making between patients and other members of the
healthcare team (24).
Alternative members of the health care team may be more effective in improving
patients’ self-management practices than clinicians(76). The use of non-physicians to
implement interventions may enhance ability to achieve high quality care. Nurses as
interventionists in clinical trials, for example, have been found to be more effective
than physicians at bringing hypertensive individuals in concordance with national
guideline goals and can improve patient adherence to BP medications and improve BP
control. Nurses have also been shown to significantly improve self-management
practices and improve blood pressure control, even when their only interaction with
patients’ is over the telephone (77).
Self-management programs that do not include members of patients’ social network
typically exhibit changes that are short lived, with less healthy behaviors returning
after brief periods of time (78). This is particularly true when behaviors such as diet,
exercise, and smoking are the focus of self-management. What is needed, then, are
interventions that can enhance the social support provided by spouses/significant
others in order to help patients adhere better to treatment recommendations (24).
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Most patients with hypertension receive the majority of their information about their
disease and all of their treatment in the ambulatory clinic settings. Paradigms of ‘selfmanagement support’ have been developed in recognition that treating chronic illness
requires more than simple face-to-face clinic visits. Thus, relying on the outpatient
provider to deliver the needed self-management support is often limited by the
competing issues that arise during routine office visits or due to lack of accessibility
to primary care. Improving patients’ hypertension management behaviors, and
medication adherence, while critically important, can be complex and timeconsuming. In a typical office setting time limitations, competing demands, along
with inadequate mechanisms for follow-up all constitute barriers to effective
hypertension risk factor management. Moreover, the primary care office visit is often
filled with multiple tasks including cancer screening, medication refill, and payment
issues making it even more difficult to concentrate on any given disease. Perhaps for
these reasons, prior interventions that sought to influence physician medication
prescribing (through education, reminders, and academic detailing) in a clinic setting
have been mostly ineffective. Current reimbursement models also inhibit alternative
mechanisms to improve self-management such as telephone or e-visits. In addition,
solely focusing on patients receiving treatment in health care settings may lead to
under representing patients with chronic diseases who are disenfranchised from the
health care system or who have limited access to healthcare because of transportation
issues. Novel approaches to test treatment interventions outside of the office setting
and their effects on quality indicators as well as costs, need to be considered (59).
An initial step in choosing or building a self-management program is to decide where
it will be positioned. Will it be managed and administered within the patient’s primary
care setting or external to it? The distinction often has important ramifications for the
degree to which self-management support is integrated with other aspects of the
patient’s chronic care and thus who the players are, the quantity and kind of data
available to support it, and the nature of the administrative oversight and support.
Most aspects of hypertension risk reduction, however, do not require a physical
examination or laboratory evaluation and could therefore be accomplished through
encounters that happen outside of the traditional office visit. Recent data suggest that
incorporating self-management into clinical care as opposed to an added layer of care
may be preferred (59).
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Nowadays most homes worldwide have phones making it a useful tool to deliver selfmanagement programs. Telephone care has an established track record as an
acceptable and often preferred method of receiving care by patients (59).
Telemedicine or remote monitoring in patients’ homes has also been offered as a
plausible solution to improving ambulatory medical care. In the case of hypertension,
advances in home blood pressure tele-monitoring are likely to have a significant
impact in the way healthcare for those with cardiovascular disease is provided. Home
BP tele-monitoring refers to hypertensive persons self-monitoring their BP at home
and then transmitting their BP readings over telephone lines to a central
server. Adults, particularly those who are the most vulnerable (e.g., greater
comorbidities, lower social economic status, lower literacy) may have barriers to
receiving care in the traditional clinic-based model given the relatively longer
distances they live from their usual source of care. One way to improve BP control is
to facilitate access to care by incorporating BP tele-monitoring in patients’ homes;
this may be more acceptable and effective than clinic-based monitoring and
management. The use of telecommunications has been increasing but is still
comparatively rare and few trials have assessed the efficacy of such technology for
improving BP control in patients (59).
A number of Internet and web-based information management tools have emerged in
the health care marketplace enabling communication between patients and providers
and among providers. Web-based monitoring may be more acceptable and effective
than clinic-based monitoring and management as well as more scalable and cost
effective than traditional disease management programs (59).

2.13 Previous related studies
2.13.1 First related Study
Fahey and his group in 2006 were published a study entitled a Cochrane review
of

hypertension

self-management

interventions.

Investigators

reviewed
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randomized controlled trials and assessed mean systolic and diastolic blood pressure,
control of blood pressure and the proportion of patients followed up at clinic. The
range of interventions used included self-monitoring, educational interventions
directed to the patient, health professional (nurse or pharmacist) led care,
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organizational interventions that aimed to improve the delivery of care, and
appointment reminder systems. The study revealed that Self-monitoring was
associated with moderate net reductions in diastolic blood pressure, but not significant
relationships with systolic blood pressure or blood pressure control. Furthermore the
study showed that trials of educational interventions directed at patients or health
professionals appeared unlikely to be associated with large net reductions in blood
pressure by themselves. Researcher said that health professional (nurse or pharmacist)
led care appears to be a promising way of delivering care but requires further
evaluation. The authors conclude that an organized system of registration, recall and
regular review allied to a vigorous stepped care approach to antihypertensive drug
treatment appears the most likely way to improve the control of high blood pressure
(79)

.

2.13.2 Second study
Obarzanek and his colleague were carried out a study about the effects of
individual components of multiple behaviour changes (2007). The study demonstrated
that, after 6 months, change in multiple risk factors improved systolic blood pressure.
The improvement was linked specifically to weight loss, greater physical activity,
DASH dietary changes, and reduced sodium intake. Because changes in the various
lifestyle factors were generally not associated with each other, it appears that some
patients successfully controlled hypertension through exercise, others through diet,
and still others through sodium reduction. These results suggest that counselling
which simultaneously addresses multiple paths to improved behavior and is tailored to
individuals’ level of change may be a promising approach when multiple risk
behaviors are present, as is often the case with patients with complex chronic
conditions (80).

2.13.3 Third study
Foster and his team in 2007 were conducted a study entitled: Self-management
education programmes by lay leaders for people with chronic conditions. The study
revealed that self-management education programs led by lay leaders are becoming
common as a way of trying to promote self-care for people with chronic conditions. In
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a Cochrane review of lay-led self-management programs for people with chronic
conditions, 7 studies showed a small, statistically significant increase in self-reported
aerobic exercise. Also the study revealed that patients’ confidence to manage their
condition showed a small statistically-significant improvement. The authors
concluded that lay-led self-management education programs may lead to small, shortterm improvements in participants’ self-efficacy, self-rated health, cognitive symptom
management, and frequency of aerobic exercise (81).

2.13.4 Fourth study
Katibi and his group were carried out a study was about the knowledge and
practice of hypertensive patients in a tertiary hospital in the middle belt of Nigeria
(2010). The study showed that only (35.8%) had their blood pressure well controlled
and about 61% were diagnosed for the first time to be hypertensive in the teaching
hospital. 52% and 25% of the patients checked their blood pressure monthly and
three-monthly respectively. 48% and 51.8% knew that smoking increases the
propensity to develop complications and that exercise is beneficial for the control of
blood pressure respectively. Knowledge of the possible complications of hypertension
was very poor as 58.9% of the patients scored less than average. Only 41.1% and
1.8% of the patients were aware that excessive salt and fat intake could adversely
affect the control of hypertension respectively. The researchers concluded that blood
pressure control is still unacceptably poor among hypertensive Nigerians, but may not
be unconnected with the poor knowledge of hypertension and adverse practices by the
patients (82).

2.13.5 Fifth study
Osman and his colleague in 2007 were published a cross-sectional study in
eastern Sudan about the patients knowledge of hypertension and its control. The study
showed that (73.6%) of the study population were females and were of middle age.
The majority of subjects were of low education. One fifth (19.4%) was found to have
controlled blood pressure. About two-thirds of patients showed a high score of
knowledge about the etiology and complications of hypertension. Half of the patients
knew about treatment of hypertension. Patients have a very low score regarding
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knowledge of symptoms of hypertension (38.8%).They concluded that the study
showed good patients' knowledge about hypertension, but such knowledge did not
seem to have by health care providers and other factors leading to poor control should
be identified and managed. a significant beneficial effect on blood pressure control.
Finally the researchers stated that health education is warranted (83).

2.13.6 Sixth study
A study about the factors influencing non-compliance with anti-hypertensive
drug therapy, which was conducted in Nigeria by Amira and Okubadejo (2007)
revealed that (34.2%) of the hypertensive patients were non-compliant. Blood
pressure control was significantly better among compliant patients (45.9%) than in
non-compliant patients (27.3%) (p=0.007). Gender, age, number of drugs used,
educational level and presence of co-morbidities did not affect compliance. The major
reasons for non-compliance were miscellaneous factors (60%) related to both patient's
attitudes and beliefs (reflecting ignorance), and consultation failure on the part of
clinicians. Lack of finances and side effects of medications accounted for (23.8%) and
(16.2%) of non-compliances respectively (84).

2.13.7 Seventh study
Krousel and his team in 2004 were carried out a study about the medication
adherence: a key factor in achieving blood pressure control and good clinical
outcomes in hypertensive patients. The authors investigated that recognizing patient
non adherence to medical therapy as a factor leading to poor blood pressure control
and adverse outcomes remains a key challenge for clinicians caring for patients with
hypertension (85).

2.13.8 Eighth Study
Pascal and his group in 2002 were published a study about the monitoring oneyear compliance to antihypertensive medication in the Seychelles. The study showed
that in the first month (46%) of the new hypertension patients achieved satisfactory
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compliance, and only about (26%) achieved this level by the twelfth month.
Compliance was better among the 23 participants who regularly attended medical
follow-up, with (74%) of these patients achieving satisfactory compliance during the
first month and over (55%) by the twelfth month. There was a direct association
between mean 12-month compliance level and having a highly skilled occupation;
having good health awareness; and regularly attending medical appointments. In
contrast, there was an inverse relationship between mean compliance level and heavy
drinking. The researchers concluded that the low proportion of people selected from
the general population who were capable of sustaining satisfactory compliance to
antihypertensive medication may correspond to the maximum effectiveness of
medication interventions based on a screening and treatment strategy in the general
population. The authors recommended that the results stress the need for both highrisk and population approaches to improve hypertension control (86).

2.13.9 Ninth study
In 2013 Rolnick and his colleague were carried out a study about the patient
characteristics associated with medication adherence. The study revealed that
medication adherence for those with one condition was higher in males,
Caucasians, older patients, and those living in areas with higher education
rates and higher income. In the total population, adherence increased with
lower comorbidity and increased number of medications. Differences in
medication adherence were found across condition and by patient
characteristics (87).

2.13.10

Tenth study

In 2008 Lee SG, and Jeon SY were published a study about the knowledge,
attitude and practice of blood pressure management from the patient's viewpoint: a
qualitative study. The study showed that most participants recognized that the direct
cause of high blood pressure was unhealthy behavior rather than inheritance. Thus,
the hypertensive patient believed they could recover their blood pressure to a normal
level through removing the direct cause of hypertension (weight reduction, diet,
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exercise) instead of taking drugs. The reasons for these statements were that the drugs
for controlling hypertension are not natural or they are artificial, and they may have
side effects, and drugs are not treatment for the root cause of hypertension. Most of
the hypertensive patients chose to manage their behaviors as soon as they knew their
blood pressure was high. Investigators concluded that for developing a strategy for an
individual approach to hypertension management, they need to develop a clientcentered attitude and strategy. That is, they need to tailor their approach to individual
cases to avoid generalizations and stereotyping when developing an adherence
increasing strategy (88).

2.13.11

Eleventh Previous Study

Ogedegbe and his group in 2004 were conducted a qualitative study about the
barriers and facilitators of medication adherence in hypertensive African Americans.
The study identified four categories of barriers and five categories of facilitators. The
barriers included patient-specific, medication-specific, logistic, and disease-specific
barriers. The facilitators included use of reminders, having a routine, knowledge about
hypertension, its treatment and complications, having social support and good doctorpatient communication (89).

2.13.12

Twelfth Previous Study

In 2012 Mumtaz Ali and his colleague were published a study about hypertension
knowledge, attitude and practice in adult.The study figured out that ten percent of
hypertensive patients can explain the hypertension, mostly in higher education grade.
Seventy six percent of patients patients can tell that salt is not good for hypertension.
Twenty two percent of participants had good compliance about the drugs. Fifty
percent can say good control is advantageous for health. Six percent have knowledge
about complications of high blood pressure. The researcher concluded that a
significant proportion of hypertensive patients have poor knowledge about
hypertension (90).
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2.13.13

Thirteenth Previous study

Soumeya and her team (2008) were conducted a study about the prevalence of
hypertension in an urban community in Sudan. The study discovered that (8%) of
subjects had newly discovered hypertension and (10.2%) were known hypertensive.
There was no difference in symptoms between hypertension versus normotensives.
Only 40.8% were on drug treatment, of whom 42.6% were compliant. Authors
concluded that there is a rise in prevalence of hypertension in Sudan (91)
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3. METHODOLOGY

3.1 Study design
In this study the researcher used the quasi-experimental design. This design simply
defined as not a true experiment. It does not have randomly assigned groups. The
investigator followed the "pretest-posttest" method. Only one group was involved
without the control group, participants were studied before and after experimental
manipulation. This design gives the researcher a larger sample size to see if the
manipulation actually changed the group. Also this method makes the researcher
easily to follow up the participant during the study period.

3.2 Study areas
The study was carried out in Khartoum state. Khartoum is one of the
eighteen states of Sudan.

It

contains

the

country's

largest

city

by

population, Omdurman, and the city of Khartoum, which is the capital of the state as
well as the national capital of Sudan.
The Khartoum state populations receive their medical health services from 48 public
health centers which are divided into 16 public hospitals in Khartoum, 19 in
Omdurman and 18 in Khartoum Bahari in addition to private clinics and hospitals.
The study was not involved the entire hospitals of the state, in contrast it has been
conducted in two of the main known Khartoum state hospitals; the Soba University
Hospital (Khartoum) and Omdurman Military Hospital (Omdurman). The researcher
preferred theses hospital because of many reason, the most important one is that the
patients of such hospitals are on regular follow up and the hospitals are organized
which enable the researcher to meet the patient and gather the related data flexibly
without any barriers.
Soba University Hospital is the first teaching hospital in Sudan, and is affiliated with
the University of Khartoum. It was established in 1975 on Soba area at Madani Road,
south to Khartoum City. The hospital provides a host of therapeutic and diagnostic
services at the highest level through specialized units served by an excellent nursing
staff and administration. All these services are provided at a reasonable cost, taking
into account humanitarian cases, especially in the case of children. The hospital is
57

affiliated with several prestigious and high –end scientific and medical entities. It also
includes a large training center and an exam center known to be the largest in Africa,
and is internationally renowned. The current capacity of the hospital is approximately
500 beds. The hospital consists of all major medical departments; medicine, surgery,
pediatric, and obstetrics & gynaecology. In addition to major departments the hospital
includes specialized units such as dialysis center, ICU, OR, endoscopy unit,
laboratory, radiology unit, embryology center, mycetoma center, pharmacy, and
outpatient department.
Omdurman Military Hospital is the one of the major and oldest hospitals in Sudan. It
affiliated to ministry of defence, under administration of the medical services. The
hospital located west to bank of the White Nile near to Sudanese parliament. The
hospital involves all the main medical departmenst; medicine, surgery, pediatric, and
obstetrics & gynaecology, in addition to the specialized units and departments. It
provides highly level of medical services to all population, but there is special
consideration for military actors and their families. The hospital is well prepared with
modern equipment and devices. The hospital is also considered a training center for
physicians and medical students of Karary University.

3.3 Study population
Population of the study was all patients who their conditions were confirmed by
the physician as hypertension (blood pressure greater or equal 140/90) and being
treated regularly in the targeted hospitals.

3.5 Inclusion & exclusion criteria
In this study the researcher involved each patient who fulfilled the following
criteria:


Eighteen years old or above



Willingly desired to participate



On regular treatment in Soba University Hospital and Omdurman Military
Hospital.



On antihypertensive medications
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Mentally well without any cognitive problems that affect the continuation of
the study or decision making.



The ability to complete the all educational sessions.



Without complications.

3.6 Sampling
2.6.1 Sample size
The initial sample size of the study was 152 hypertensive patients. The sample

size was determined by using a single population proportion formula and
considering the following assumptions: (p) prevalence of hypertension in
Sudan 20.1%, (q) = p-1,(z) = standard normal distribution value at 95%
confidence level which equal 1.96 , and margin of error (d) = 6.3%:
𝑧 2 xpxq
n=
𝑑2

n=

1.962 x0.201x(1−0.201)
0.0632

=

3.8 x0.2 x0.8
0.004

=

0.608
0.004

= 152 subject

2.6.2 Sampling techniques
The study subjects were selected conveniently. Eighty two subjects were chosen
from Omdurman Military Hospital and seventy subjects from Soba University
Hospital. A convenience sample is one of the main types of non-probability sampling
methods. The researcher used this method because it was enabled him to access for
study subjects, so the researcher easily selected the hypertensive patients from the
mentioned hospitals.
From the total number of 152 participants who have been selected only one hundred
and twenty one (121) subjects completed the study; fifty one participants from Soba
University and sixty subjects from Military Hospital and the rest were dropped out
due to many reasons.
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2.7 Data collection tools and techniques
The required data have been collected by using structured questionnaire and
sphygmomanometer to measure the blood pressure.
The first tool to gather the data was a questionnaire which consisted of four main
sections. The researcher followed the Likert-type scale in formulation of the questions
by using five ordered response levels for both frequency scales and agreement scale.
The first section of the questionnaire involved questions regarding the
sociodemographic. The second section was about the patient's compliance to
antihypertensive medications. The third section was related to patients’ adherence to
life style modification regimen. And the last section consisted of the knowledge of
hypertensive patients about hypertension and its management.
The questionnaires were filled by the researcher through face to face interview with
participants. For each participant baseline data has been collected before the
intervention, and then recollected after the completion of program.
Sphygmomanometer was a second tool that used by the researcher for measurement
of blood pressure to assess the outcome of the study. During each time averages of up
to three brachial systolic and diastolic blood pressure (BP) readings were taken and
the mean of reading was documented as an accurate measurement. Before starting the
program the blood pressure of each subject was measured three times with one week
interval and the mean of readings was taken as baseline reading (pretest) and then
after application of the program BP was measured monthly for six months.
The data collection tools were validated through the conducting of a pilot study and
consultation of two experts.

2.8 Data analysis
Data were entered and analyzed using Statistical Package for Social Sciences
(SPSS). Results were presented in figures and table. Demographic findings and
general information were analyzed descriptively. Mean, and T-independent test were
used as statistical tests. A p-value was used to evaluate the effect of teaching program
by comparing the findings of pretest and posttest. P-value of 0.05 or less was
considered as indicative of statistical significance between pre and post program
differences where more than this value was called no significance.
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Patients’ response 1and 2 were considered poor compliance and knowledge while
responses 3, 4, and 5 were defined as good compliance and knowledge

2.9

Educational program (interventions) Procedure

The educational program is very essential approach for management of chronic
diseases.
The educational program was designed to help hypertensive patients gain selfconfidence in their ability to control their conditions and learn how their health
problems affect their lives.
The program was conducted monthly for six months long with total of fifteen
interventional hours. Each session lasted for two hours and half. The researcher
introduced the required information through the first hour and within the rest time the
revision and full discussion was encountered.
The study sample has been divided into small groups in relation to the selected
hospitals.
The program involved two parts; face-to- face instruction and manual hand out
material. The delivered information was about the hypertension, the compliance to
antihypertensive medications and adherence to the healthy behavior regarding the
lifestyles modifications such as daily exercise, smoking cessation, weight reduction.
Explanation language was very simple in order to be understandable for all study
subjects educated and illiterate patients. Uneducated participants were told that the
manual should be explained by their educated relatives at home.
Firstly, the baseline data were collected from each study subject by using

face to

face administered questionnaire and the blood pressure was measured three times a
week interval and the mean was taken as a baseline reading. After that each group of
patients received the required information by the researcher for one hour and then
revision and discussion were done within the next one and half hour. The researcher
stressed on the importance of the self-management measures and the follow up
appointment. The educational program sessions were conducted monthly up to six
months. The involved teaching tools were handout materials, presenting of images,
demonstrations of blood pressure measurement, group discussion, asking questions,
and role model.
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The blood pressure of each participant was measured and documented during each
session for assessing the control of the hypertension but the questionnaires were
refilled after completion of the entire period of the study.

2.10 Ethical clearance
Because the intervention was only the educational program introduced to
participants, the study was very safe, which did not lead to harmful effect of the study
subjects. The researcher took approval from National Elribat University and ethical
committee of ministry of health of Khartoum state. The researcher also got official
letters from the National Elribat University to administration of Soba University
Hospital and Omdurman Military Hospitals for permission to conduct the study.
Furthermore the researcher explained extensively to the participants about the all
aspects of the study including the expected benefits and disadvantages, and then the
verbal consent was obtained. The participants were told that they have a right to
refuse or accept the inclusion in the research without any form of external forces. Any
eligible patient has a chance to be included. The researcher followed a high
confidential approach during gathering, analyzing, and interpretation of the patient's
data. To keep the rights of others all sources of the literatures were mentioned and
listed at the end of the study involving all details regarding authors, and publishers
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4. RESULTS

100.0%
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44.6%

40.0%
31.4%
30.0%
20.0%

14.9%
9.1%

10.0%
0.0%
< 40 years

40-50 years

51-60 years

> 60 years

Figure 4.1 Distribution of the study population according to age
groups(n=121)

41.3%

58.7%

Male

Female

Figure 4.2 Distribution of the study population according to gender
(n=121)
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Figure4. 3 Distribution of the study population according to duration
of the disease(n=121)
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33.1%

51.2%

Low < 1000 SDG
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High > 3000 SDG

Figure4.4 Distribution of the study population according to the level
of monthly income(n=121)
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Figure 4.5 Distribution of the study population according to
educational level (n=121)
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Figure4.6 Distribution of the study population according to the
number of prescribed hypertension drugs (n=121)

66

45.0%
39.7%

40.0%

38.0%

35.0%
30.0%

%

25.0%
20.0%
15.0%
10.0%

9.1%
6.6%

6.6%

5.0%
0.0%
Side effects

High cost

Lack of knowledge Use of herbs and
about chronic
traditional healing
disease

Difficulty to access
health centers

Figure 4.7 Distribution of the study population according to reasons
behind no compliance with antihypertensive medication regimen
(n=121)

41.3%

58.7%

Yes

No

Figure 4.8 Distribution of the study population according to existence
of other chronic diseases (co-morbidity) (n=121)
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19.0%

81.0%

Yes

No

Figure 4.9 Distribution of the study population according to the home
measurement of blood pressure (n=121)
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Table 4.1 Distribution of the study population according to the compliance with antihypertensive medication
regimen before and after the program (n=121)
Pre
Item

Compliance

Post
Non compliance

Non compliance

Compliance

N

%

N

%

N

%

N

%

Use the same prescribed drugs

75

62.0

46

38.0

8

6.6

113

93.4

Comply with the prescribed dose

73

60.3

48

39.7

4

3.3

117

96.7

Take the drugs according to prescribed time

92

76.0

29

24.0

3

2.5

118

97.5

Taking the drugs at required amount

89

73.6

32

26.4

5

4.1

116

95.9

Keeping drugs according to instruction of care providers

100

82.6

21

17.4

3

2.5

118

97.5

Taking the drugs and prescription when travelling

82

67.8

39

32.2

7

5.8

114

94.2

Consult the doctor before taking any other drug

97

80.2

24

19.8

3

2.5

118

97.5

22

18.2

99

81.8

8

6.6

113

93.4

Consult the doctor in case of abnormal side effects

30

24.8

91

75.2

9

7.4

112

92.6

Comply with the determined appointment date

21

17.4

100

82.6

9

7.4

112

92.6

Continue to take the drug even during improvement

36

29.8

85

70.2

9

7.4

112

92.6

Continue to take the drugs even when i feel it is not effective

40

33.1

81

66.9

8

6.6

113

93.4

I will not replace the prescribed drugs with traditional medicine

37

30.6

84

69.4

11

9.1

110

90.9

Continue to buy the drugs even if it highly cost

35

28.9

86

71.1

18

14.9

103

85.1

Ask the doctor about the side effects of the drugs

47

38.8

74

61.2

27

22.3

94

77.7

Look on the date of expiry before using of the drug

70

Ask the care providers about the drugs interactions

61

50.4

60

49.6

23

19.0

98

81.0

Ask about the effect of food on drugs

45

37.2

76

62.8

18

14.9

103

85.1
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Table 4.2 Distribution of the study population according to differences in compliance with medication regimen
before and after the program (n=121)
Pre

Post

CI 95%

Items

Mean

SD

Mean

SD

SE

Lower

Upper

T value

P value

Use the same prescribed drugs

0.38

0.49

0.93

0.25

0.05

-0.65

-0.46

-11.1

0.002

Comply with the prescribed dose

0.40

0.49

0.97

0.18

0.05

-0.66

-0.48

-12.0

0.002

Take the drugs according to prescribed time

0.24

0.43

0.98

0.16

0.04

-0.82

-0.65

-17.7

0.003

Taking the drugs at required amount

0.26

0.44

0.96

0.20

0.04

-0.78

-0.61

-15.7

0.003

Keeping drugs according to instruction of care providers

0.17

0.38

0.98

0.16

0.04

-0.88

-0.73

-21.4

0.003

Taking the drugs and prescription when travelling

0.32

0.47

0.94

0.23

0.05

-0.71

-0.53

-13.0

0.003

Consult the doctor before taking any other drug

0.20

0.40

0.98

0.16

0.04

-0.85

-0.70

-19.9

0.006

0.82

0.39

0.93

0.25

0.04

-0.20

-0.03

-2.8

0.006

Consult the doctor in case of abnormal side effects

0.75

0.43

0.93

0.26

0.05

-0.26

-0.08

-3.8

0.014

Comply with the determined appointment date

0.83

0.38

0.93

0.26

0.04

-0.18

-0.02

-2.4

0.010

Continue to take the drug even during improvement

0.70

0.46

0.93

0.26

0.05

-0.32

-0.13

-4.6

0.014

Continue to take the drugs even when i feel it is not effective

0.67

0.47

0.93

0.25

0.05

-0.36

-0.17

-5.4

0.011

I will not replace the prescribed drugs with traditional medicine

0.69

0.46

0.91

0.29

0.05

-0.31

-0.12

-4.3

0.012

Continue to buy the drugs even if it highly cost

0.71

0.46

0.85

0.36

0.05

-0.24

-0.04

-2.7

0.001

Ask the doctor about the side effects of the drugs

0.61

0.49

0.78

0.42

0.06

-0.28

-0.05

-2.8

0.001

Look on the date of expiry before using of the drug
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Ask the care providers about the drugs interactions

0.50

0.50

0.81

0.39

0.06

-0.43

-0.20

-5.4

0.001

Ask about the effect of food on drugs

0.63

0.49

0.85

0.36

0.05

-0.33

-0.12

-4.1

0.015

Table 4.2 reveals that the compliance of the studied patients to antihypertensive drugs regimen significantly increased after attending of the
educational program where the mean values of the patients on all items in pre-test were 0.49 and 0.91 on post-test, so the finding is significantly
higher at post test (P 0.006 < 0.05) than at pretest measurement.
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4.3 Compliance to healthy lifestyle
Table 4.3 Distribution of the study population according to practice of healthy lifestyle behaviours before and after
the program(n=121)
Pre

Post
Good

Poor compliance
Items

Good compliance

Poor compliance

compliance

N

%

N

%

N

%

N

%

63

52.1

58

47.9

28

23.1

93

76.9

Record the blood pressure readings in the specified note

62

51.2

59

48.8

12

9.9

109

90.1

Avoid the factors that cause tension and psychological stress

65

53.7

56

46.3

29

24.0

92

76.0

Practicing of relaxation two techniques times per day or more

63

52.1

58

47.9

12

9.9

109

90.1

Try to main the ideal body weight

67

55.4

54

44.6

38

31.4

83

68.6

Practicing aerobic exercise such as walking

35

28.9

86

71.1

14

11.6

107

88.4

Ask the doctor about the required practices

34

28.1

87

71.9

31

25.6

90

74.4

Comply to the diet system prescribed by doctor and dietician

31

25.6

90

74.4

13

10.7

108

89.3

Perform all investigations as required

42

34.7

79

65.3

10

8.3

111

91.7

Consult the doctor in case of complications

43

35.5

78

64.5

17

14.0

104

86.0

Decrease the amount of salt intake in the meals

42

34.7

79

65.3

23

19.0

98

81.0

Measuring blood pressure periodically according to
instructions of doctor
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Avoid smoking or sitting near to smokers

63

52.1

58

47.9

21

17.4

100

82.6

Avoid al alcohol consumption

49

40.5

72

59.5

18

14.9

103

85.1

Decrease tea and coffee intake

49

40.5

72

59.5

27

22.3

94

77.7

Avoid soft drinks

51

42.1

70

57.9

25

20.7

96

79.3

Avoid canned foods

54

44.6

67

55.4

4

3.3

117

96.7

Avoid foods with high fat content

55

45.5

66

54.5

21

17.4

100

82.6

Read the content of foods before taking it

55

45.5

66

54.5

16

13.2

105

86.8

Consume the natural juices

83

68.6

38

31.4

12

9.9

109

90.1

Increase intake of vegetables and fruits

83

68.6

38

31.4

20

16.5

101

83.5

Comply with periodical follow up

88

72.7

33

27.3

36

29.8

85

70.2

Table 4.4 Distribution of the study population according to differences in practice of healthy lifestyle behaviours
before and after the program
Pre

Post

CI 95%

Items

Mean

SD

Mean

SD

SE

Lower

Upper

T value

P value

Measuring blood pressure periodically according to instructions of doctor

0.48

0.50

0.77

0.42

0.06

-0.41

-0.17

-4.85

0.009

Record the blood pressure readings in the specified note

0.49

0.50

0.90

0.30

0.05

-0.52

-0.31

-7.77

0.009

Avoid the factors that cause tension and psychological stress

0.46

0.50

0.76

0.43

0.06

-0.42

-0.18

-4.97

0.009

Practicing of relaxation two techniques times per day or more

0.48

0.50

0.90

0.30

0.05

-0.53

-0.32

-7.93

0.009

Try to main the ideal body weight

0.45

0.50

0.69

0.47

0.06

-0.36

-0.12

-3.86

0.009
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Practicing aerobic exercise such as walking

0.71

0.46

0.88

0.32

0.05

-0.27

-0.07

-3.43

0.001

Ask the doctor about the required practices

0.72

0.45

0.74

0.44

0.06

-0.14

0.09

-0.43

0.001

Comply to the diet system prescribed by doctor and dietician

0.74

0.44

0.89

0.31

0.05

-0.25

-0.05

-3.04

0.001

Perform all investigations as required

0.65

0.48

0.92

0.28

0.05

-0.36

-0.17

-5.27

0.001

Consult the doctor in case of complications

0.64

0.48

0.86

0.35

0.05

-0.32

-0.11

-3.98

0.001

Decrease the amount of salt intake in the meals

0.65

0.48

0.81

0.39

0.06

-0.27

-0.05

-2.79

0.001

Avoid smoking or setting near to smokers

0.48

0.50

0.83

0.38

0.06

-0.46

-0.23

-6.07

0.003

Avoid al alcohol consumption

0.60

0.49

0.85

0.36

0.06

-0.37

-0.15

-4.63

0.003

Decrease tea and coffee intake

0.60

0.49

0.78

0.42

0.06

-0.30

-0.07

-3.09

0.001

Avoid soft drinks

0.58

0.50

0.79

0.41

0.06

-0.33

-0.10

-3.69

0.001

Avoid canned foods

0.55

0.50

0.97

0.18

0.05

-0.51

-0.32

-8.57

0.001

Avoid foods with high fat content

0.55

0.50

0.83

0.38

0.06

-0.39

-0.17

-4.92

0.001

Read the content of foods before taking it

0.55

0.50

0.87

0.34

0.05

-0.43

-0.21

-5.86

0.001

Consume the natural juices

0.31

0.47

0.90

0.30

0.05

-0.69

-0.49

-11.64

0.001

Increase intake of vegetables and fruits

0.31

0.47

0.83

0.37

0.05

-0.63

-0.41

-9.59

0.009

Comply with periodical follow up

0.27

0.45

0.70

0.46

0.06

-0.54

-0.31

-7.38

0.001

Table 4.4 indicates that the overall mean value of studied patients regarding the practices of healthy lifestyle behaviours at pre-test was 0.53
while at post test elevated to 0.83. so after attending of educational program the mean values of the patients on all items significantly higher at
post-test (P 0.003 < 0.05) than at pre-test measurement.
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Table 4.5 Distribution of the study population according to their knowledge about the hypertension before and after
the program (n=121)
Pre

Post

Poor
knowledge
Items

Good knowledge

Poor knowledge

Good knowledge

N

%

N

%

N

%

N

%

Blood pressure consists of two numbers systolic and diastolic

83

68.6

38

31.4

17

14.0

104

86.0

Hypertension is confirmed if the BP equal or more than 140/90 mmHg

74

61.2

47

38.8

28

23.1

93

76.9

Hypertension can’t be transmitted from person to person

71

58.7

50

41.3

42

34.7

79

65.3

Hypertension also called silent killer

72

59.5

49

40.5

45

37.2

76

62.8

Secondary hypertension is due to other medical condition

79

65.3

42

34.7

45

37.2

76

62.8

Hypertension is a chronic disease

71

58.7

50

41.3

13

10.7

108

89.3

Endocrine disorders can lead to high blood pressure

69

57.0

52

43.0

13

10.7

108

89.3

Aging increases the vulnerability of hypertension development

70

57.9

51

42.1

12

9.9

109

90.1

Obesity is a risk factor for hypertension

77

63.6

44

36.4

11

9.1

110

90.9

Psychological stress leads to hypertension

79

65.3

42

34.7

18

14.9

103

85.1

Smoking assists in raising of blood pressure

80

66.1

41

33.9

13

10.7

108

89.3

Alcohol consumption contributes in development of hypertension

65

53.7

56

46.3

13

10.7

108

89.3

Diabetes mellitus is one of the risk factors of hypertension

58

47.9

63

52.1

25

20.7

96

79.3

Hypertension is asymptomatic in most of patients

56

46.3

65

53.7

13

10.7

108

89.3

Hypertension can lead to headache

55

45.5

66

54.5

12

9.9

109

90.1

77

Hypertension can affect the awareness

56

46.3

65

53.7

17

14.0

104

86.0

Some hypertensive patients may presented by epistaxis

57

47.1

64

52.9

18

14.9

103

85.1

Hypertension can lead to visual disturbance

62

51.2

59

48.8

18

14.9

103

85.1

Some hypertensive patients feel unable to breathe normally

59

48.8

62

51.2

24

19.8

97

80.2

History and physical examination are important for the diagnosis

58

47.9

63

52.1

36

29.8

85

70.2

Blood pressure is measured by unit called mmHg

64

52.9

57

47.1

49

40.5

72

59.5

Systematic investigations should be done

64

52.9

57

47.1

44

36.4

77

63.6

Primary hypertension can’t be treated but can be controlled

60

49.6

61

50.4

48

39.7

73

60.3

Treatment of hypertension is continuous for life

59

48.8

62

51.2

3

2.5

118

97.5

Fruits and vegetables are important in management of hypertension

59

48.8

62

51.2

14

11.6

107

88.4

Potassium intake is important for reduction of blood pressure

72

59.5

49

40.5

18

14.9

103

85.1

Regular exercises such as walking reduce the blood pressure

72

59.5

49

40.5

18

14.9

103

85.1

Some patients receive antihypertensive drugs for management

50

41.3

71

58.7

7

5.8

114

94.2

Uncontrolled hypertension leads to cardiovascular disease

48

39.7

73

60.3

17

14.0

104

86.0

Hypertension can lead to renal failure if untreated

82

67.8

39

32.2

13

10.7

108

89.3

Hypertension is a common cause of cerebrovascular accident

76

62.8

45

37.2

11

9.1

110

90.9
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Table 4.6 Distribution of the study population according to differences of their knowledge about hypertension before
and after the program (n=121)
Pre

Post

CI 95%

Mean

SD

Mean

SD

SE

Lower

Upper

T value

P value

K1

0.31

0.47

0.86

0.35

0.05

-0.65

-0.44

-10.31

0.009

K2

0.39

0.49

0.77

0.42

0.06

-0.50

-0.26

-6.46

0.009

K3

0.41

0.49

0.65

0.48

0.06

-0.36

-0.12

-3.83

0.002

K4

0.40

0.49

0.63

0.49

0.06

-0.35

-0.10

-3.55

0.002

K5

0.35

0.48

0.63

0.49

0.06

-0.40

-0.16

-4.54

0.004

K6

0.41

0.49

0.89

0.31

0.05

-0.58

-0.37

-9.03

0.004

K7

0.43

0.50

0.89

0.31

0.05

-0.57

-0.36

-8.68

0.003

K8

0.42

0.50

0.90

0.30

0.05

-0.58

-0.38

-9.10

0.007

K9

0.36

0.48

0.91

0.29

0.05

-0.65

-0.44

-10.66

0.001

K10

0.35

0.48

0.85

0.36

0.05

-0.61

-0.40

-9.29

0.001

K11

0.34

0.48

0.89

0.31

0.05

-0.66

-0.45

-10.72

0.002

K12

0.46

0.50

0.89

0.31

0.05

-0.54

-0.32

-8.02

0.004

K13

0.52

0.50

0.79

0.41

0.06

-0.39

-0.16

-4.65

0.004

K14

0.54

0.50

0.89

0.31

0.05

-0.46

-0.25

-6.63

0.001

K15

0.55

0.50

0.90

0.30

0.05

-0.46

-0.25

-6.70

0.008

K16

0.54

0.50

0.86

0.35

0.06

-0.43

-0.21

-5.81

0.001

K17

0.53

0.50

0.85

0.36

0.06

-0.43

-0.21

-5.76

0.001
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K18

0.49

0.50

0.85

0.36

0.06

-0.47

-0.25

-6.49

0.003

K19

0.51

0.50

0.80

0.40

0.06

-0.40

-0.17

-4.96

0.002

K20

0.52

0.50

0.70

0.46

0.06

-0.30

-0.06

-2.94

0.007

K21

0.47

0.50

0.60

0.49

0.06

-0.25

0.00

-1.94

0.001

K22

0.47

0.50

0.64

0.48

0.06

-0.29

-0.04

-2.61

0.001

K23

0.50

0.50

0.60

0.49

0.06

-0.22

0.03

-1.55

0.009

K24

0.51

0.50

0.98

0.16

0.05

-0.56

-0.37

-9.68

0.001

K25

0.51

0.50

0.88

0.32

0.05

-0.48

-0.27

-6.87

0.001

K26

0.40

0.49

0.85

0.36

0.06

-0.56

-0.34

-8.06

0.001

K27

0.40

0.49

0.85

0.36

0.06

-0.56

-0.34

-8.06

0.001

K28

0.59

0.49

0.94

0.23

0.05

-0.45

-0.26

-7.14

0.001

K29

0.60

0.49

0.86

0.35

0.05

-0.36

-0.15

-4.68

0.001

K30

0.32

0.47

0.89

0.31

0.05

-0.67

-0.47

-11.14

0.001

K31

0.37

0.49

0.91

0.29

0.05

-0.64

-0.44

-10.46

0.001

Table 4.6 shows that the knowledge of the studied patients regarding the hypertension significantly improved after attending of educational
program where the mean values of the patients on all items significantly higher at post test than at pre-test measurement (P 0.003 < 0.05)..
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Table 4.7 Distribution of the study population according to blood
pressure measurement before and after program (systolic blood
pressure) (n=121)
95% Confidence Interval
SEM
Readings

Mean

SD

SYS baseline

148

12.13

SYS 1 month

147

10.95

SYS baseline

148

12.13

SYS 2 month

145

16.58

SYS baseline

148

12.13

SYS 3 month

144

11.29

SYS baseline

148

12.13

SYS 4 month

144

11.68

SYS baseline

148

12.13

SYS 5 month

143

11.73

SYS baseline

148

12.13

SYS 6 month

142

15.44

of the Difference
Lower

Upper

t

P value

0.25

-0.01

0.98

-1.94

0.054

1.03

0.34

4.40

-2.31

0.023

0.26

2.69

3.72

-12.32

0.001

0.21

3.60

4.42

-19.31

0.001

0.22

4.43

5.32

-21.69

0.001

0.89

4.11

7.62

-6.61

0.001

Table 4.7 shows the mean value of systolic blood pressure at basic measurement was
148 ± 12 while at the first month was 147 ± 10 with no significant difference (P=
0.054 > 0.05). But at the second month the mean value was 145± 16 indicating a
significant change (P= 0.023< 0.05). While, at the third month the mean value was 144
±11 reveals a significant change (P= 0.001< 0.05). Moreover, at the fourth month the
mean value was144 ±11 shows a significant difference (P= 0.001< 0.05). Further, at
the fifth month the mean value was 143±11 which refers to a significant difference
(P= 0.001< 0.05). Finally, the last mean value was 142 ±15 shows significant changes
(P= 0.001< 0.05).
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Table 4.8 Distribution of the study population according to blood
pressure measurement before and after program (diastolic blood
pressure) (n=121)

95% Confidence
Interval of the Difference
Mean

SD

DIA baseline

93

7.31

DIA 1 month

92

7.43

DIA baseline

93

7.31

DIA 2 month

92

7.20

DIA baseline

93

7.31

DIA 3 month

90

6.89

DIA baseline

93

7.31

DIA 4 month

86

5.13

DIA baseline

93

7.31

DIA 5 month

88

7.01

DIA baseline

93

7.31

DIA 6 month

88

7.15

P

Std. Error Mean

Lower

Upper

t

value

0.20

0.25

1.05

-3.19

0.002

0.20

0.87

1.65

-6.44

0.002

0.27

2.69

3.76

-11.98 0.004

0.61

3.96

0.34

-29.24 0.004

0.23

3.98

4.90

-19.11 0.005

0.23

4.18

5.07

-20.48 0.005

Readings

Table 4.8 reveals the mean value of diastolic blood pressure at basic measurement
was 93 ± 7 while at the first month was 92 ± 7 with significant difference (P= 0.002<
0.05). But at the second month the mean value was 92± 7 indicates a significant
change (P= 0.002< 0.05). While, at the third month the mean value was 9 ±6 reveals a
significant change (P= 0.004< 0.05). Moreover, at the fourth month the mean value
was 86 ±5 shows a significant difference (P= 0.004< 0.05). Further, at the fifth month
the mean value was 88±7 which refers to a significant difference (P= 0.005< 0.05).
Finally, the last mean value was 88 ±7 shows significant changes (P= 0.005< 0.05).
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5. DISCUSSION
This study was conducted to investigate the effect of educational program on the
self-management among hypertensive patients and reducing of high blood pressure.
The study indicated that most of participants (51.2%) their monthly income ranged
between 1000 to 3000 Sudanese pounds. While (33.1%) of subjects had high monthly
income which was more than three thousand. (Figure4.4). low monthly income may
make the patients unable to buy the antihypertensive medications, and also may affect
the process of patient transportation so the patients not comply to follow up
appointment.
The results of this study revealed that (11.6%) of participants were not educated,
while (15.7%) of subjects had primary school level, near to half of
respondents(47.9%) their educational level was secondary school, and about (24.8%)
were graduated (figure4.5). This finding is not similar to one of the previous Sudanese
studies which documented that the majority of hypertensive patients were of low
educational qualification

. Low educational level greatly affects the patients’

(83)

awareness, which may make them don’t adherence to the treatment regimen.
Study findings indicated that most of the study subjects believed that non-adherence
to the prescribed antihypertensive medications is either due to lack of knowledge or
high cost of the drugs or because of using of herbs (figure 4.7). This result is similar
to the situation in the Nigeria, where the main reasons for non-compliance were
miscellaneous factors (60%) related to both patient's attitudes and beliefs, and
consultation failure on the part of clinicians. Lack of finances and side effects of
medications accounted for (23.8%) and (16.2%) of non-compliances respectively (84).
The hypertensive patients need orientation about the necessity of adhering to the
prescribed drugs and about the harmful effect of the herbal therapy.
This study result showed that the majority of respondents (81%) didn’t practice the
measurement of blood pressure at home; while a few of them (19%) were did it
(figure4.9). The patients may be unaware about the importance of measurement of the
blood pressure at home or may be due lack of money, which make them unable to buy
their own blood pressure measurement devices.
A major finding of the study was that the degrees of
antihypertensive drugs regimen

compliance with

significantly increased after attendance of

educational program where the mean values of the patients on all items significantly
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higher at post test (P < 0.05) than at pretest measurement (table 4.2). This result
agrees with a previous study about the monitoring one-year compliance to
antihypertensive medication in the Seychelles, which showed that in the first month
(46%) of the new hypertension patients achieved satisfactory compliance, and only
about (26%) achieved this level by the twelfth month their blood pressure was
controlled(86). This result indicated the effectiveness of the designed educational
program

because

before

application

of

the

program

the

compliance

to

antihypertensive drugs was poor.
Consequently, the result reflects that the educational program significantly (P < 0.05)
enhance the practices of healthy lifestyle behaviors by the study subjects (table 4.4).
This result agrees with a study which revealed lay-led self-management education
programs may lead to small, short-term improvements in participants’ self-efficacy,
self-rated health, cognitive symptom management, and frequency of aerobic exercise
(91).

Another important finding was that the knowledge of studied patients regarding the
hypertension and its management significantly (P < 0.05) increased after attendance
of educational program (table 4.6). This result contrast to the finding of a study
carried out in Sudan which showed that two-thirds of patients showed a high score of
knowledge about the etiology and complications of hypertension. Half of the patients
knew about treatment of hypertension. Patients have a very low score regarding
knowledge of symptoms of hypertension (38.8%).(83). At the same time the result of
the study before the intervention supports the finding of a study that showed the
knowledge of the possible complications of hypertension was very poor as 58.9% of
the patients scored less than average. Only 41.1% and 1.8% of the patients were
aware that excessive salt and fat intake could adversely affect the control of
hypertension respectively (82).
The main result of the study was that the blood pressure readings (systolic &
diastolic) measurement decreased significantly at the end of the study indicating that
educational program contributed in the practices of the patients that help in reducing
the blood pressure (table 4.7) and (table 4.8). One of the previous studies reported that
recognizing patient non adherence to medical therapy as a factor leading to poor
blood pressure control and adverse outcomes remains a key challenge for clinicians
caring for patients with hypertension

(85)

. Consequently, this result supported the

recent hypertension intervention study which was reported that, after 6 months,
85

change in multiple risk factors improved systolic blood pressure (80). Furthermore, the
study result contrast to a study which showed that the trials of educational
interventions directed at patients or health professionals appeared unlikely to be
associated with large net reductions in blood pressure by themselves(79).
One of the most common barriers which faced the researchers is lack of patients’
willingness to wait and complete the educational session. To solve this problem the
researcher motivated the patients by money, purchasing medications, and emotional
support to let them to complete the all educational session.
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6. CONCLUSION AND RECOMMENDATIONS
6.1 Conclusion
The researcher identified strong evidence that educational intervention focusing on
behaviour modification and supporting self-efficacy were associated with greater change
and more sustained levels of behavioural and clinical benefits. So the researcher
concluded that the designed educational program significantly changed the behaviors of
the patients and motivated them to practice the self-care activities which represented in
their good adherence to the antihypertensive medication plan and life style modifications
and also the designed educational program improved the knowledge of the hypertensive
patients regarding the hypertension and it treatment. Ultimately the designed educational
program led to significant reduction in systolic and diastolic blood pressure, but didn’t
reach the level of hypertension control. So supporting of self-management through the
educational intervention significantly enhanced the management of hypertension.
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6.2 Recommendations
According to the findings of the study the researcher recommended the following:
6.2.1 Encouragement of hypertensive patients by the health care providers to practices
the healthy lifestyle activities such as daily physical exercise, low salt diet, stop of
smoking and alcohol, avoidance of noisy areas and stressors, as well as, green and
watery areas should be provided.
6.2.2 Teaching of hypertensive patient about the necessity of compliance to
antihypertensive drugs after discharge from the hospital.
6.2.3 Establishment of multidisciplinary hypertension clinics directed by team members
that involves family physicians, nurses, clinical pharmacists, psychosocial worker
to provide special care for hypertensive patients under supervision of medical
physician and nurses.
6.2.4 Instruction of hypertensive patients about the importance of follow up
appointments.
6.2.5 Application of screening programs that adopted ministry of health which includes
the following:
 Twice measurement of blood pressure every two years for those > 50
years.
 Two blood pressure measurements per year for those > 60 years.
 Monthly measurements for those over 70 years.
6.2.6 Providing of green and watery areas within or near to the houses.
6.2.7 Through the ministry of finance, the government should decrease the cost of
antihypertensive drugs so as to enable poor hypertensive patients to buy their
medications.
6.2.8 Customs exemption for the blood measurement devices ( sphygmomanometers).
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Aim of the program:
To educate and orient the hypertensive patients about their conditions through the supporting of self-management
approach.
Place of conducting the program:
The program was conducted at Soba University Hospital and Omdurman Military Hospital.
Duration of the program:
The program was conducted monthly for six months long with total of fifteen interventional hours. Each session lasted for
two hours and half. The researcher introduced the required information through the first hour and within the rest time the
revision and full discussion was encountered.
The Process of Program Delivering:
The study sample has been divided into small groups in relation to the selected hospitals.
The program involved two parts; face-to- face instruction and manual hand out material. The delivered information was
about the hypertension, the compliance to antihypertensive medications and adherence to the healthy behavior regarding
the lifestyles modifications. Explanation language was very simple in order to be understandable for all study subjects
educated and illiterate. Uneducated participants were told that the manual should be explained again by their educated
relatives at home.
Firstly, the baseline data were collected from each study subject by using

face to face administered questionnaire and

the blood pressure was measured three times a week interval and the mean was taken as a baseline reading. After that
each group of patients received the required information by the researcher for one hour and then revision and discussion
were done within the next one and half hour by using of many tools. The researcher stressed on the importance of the
self-management measures and the follow up appointment. The educational program sessions were conducted monthly
up to six months. The involved teaching tools were handout materials, presenting of images, demonstrations of blood
pressure measurement, group discussion, asking questions, and role model.
The blood pressure of each participant was measured and documented during each session for assessing the control of
the hypertension but the questionnaires were refilled after completion of the entire period of the study.
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Plan of the program:
Date
26/06 / 2016 – 21/07/2016

Activities
 Enrollment of the study subjects in the program after gaining of verbal
consent and official approval from the authorities of targeted hospital.
 Introduction of the program to the participants

24/07/2016 – 25/08/2016

 Baseline data were collected ( demographic data, compliance to
antihypertensive drugs and lifestyle modification, knowledge of the
patients, and blood pressure reading)
1st session was conducted and hand out were distributed

28/08/2016- 22/09/ 2016

 2nd session was implemented
 Blood pressure was measured

25/09/2016 – 20/10/2016

 3rd session was performed
 Blood pressure was measured

23/10/2016 – 17/11/2016

 4th session was done
 Blood pressure was measured

23/11/2016 - 24/12/2016

 5th session was intervened
 Blood pressure was measured

27/12/2016- 19/ 01/ 2017

 Last session was done
 Data about the compliance to antihypertensive drugs, lifestyle
modification, and knowledge were recollected.
 Blood pressure was measured for a last time
 The researcher notified the participants about the finishing of the
program and thanks them for their great efforts.
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يعد ارتفاع ضغط الدم من أكثر املشاكل الطبية املزمنة الشائعة اليت تستدعي القيام بزيارات إىل مقدمي الرعاية الصحية.
إذ يعاين مليار شخص يف مجيع بلدان العامل من ارتفاع ضغط الدم.
 % 20.1 – 24.3من السودانيني يعانون من ارتفاع ضغط الدم.س
الصامل لقلمة األعراض اليت صاحبه .وميكن أن يصاب به الشخص لسنوات دون علمه.
سمي باملرض م
رفع وعي الناس هبذا املرض على درجة بالغة من األمهية متاثل أمهية الوصول إىل خدمات الكشف املبكر .
لحة إلحداث تغيريات جوهرية يف أمناط احلياة .
إرتفاع ضغط الدم ناقوس خطر حقيقي على الضرورة امل َّ
ُ
إذ ينبغي أن يعرف الناس أسباب خطورة ارتفاع ضغط الدم ،وطريقة اختاذ خطوات يف سبيل التحكم فيه.
هناك مكاسب صحية واقتصادية كبرية ترتبط بالكشف املبكر عن اإلصابة بإرتفاع ضغط الدم ،والعالج املناسب له،
وحسن التحكم يف مستوى ضغط الدم .خفض ضغط الدم يقلل بشكل ملحوظ التكلفة املرتبطة بالرعاية الصحية
املتقدمة.
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القصور يف تشخيص فرط ضغط الدم وعالجه ميكن أن يضعف القدرة على السيطرة عليه.
يواجه العاملون يف الرعاية الصحية عقبات كثرية لتحقيق السيطرة على ضغط الدم ،مبا يف ذلك املقاومة يف االستجابة
للعالج رغم تناول عدة أدوية وعدم حتقيق الغاية من عالج فرط ضغط الدم.
كما يواجه املرضى حتديات تتمثل يف االلتزام بالربامج العالجية وتغيريهم ألمناط حياهتم.
ورغم ذلك ،ميكن حتقيق أهداف عالج ضغط الدم.
ضغط الدم والدورة الدموية في جسم اإلنسان

تبدأ الدورة الدموية مع انقباض عضلة القلب ليدفع بقوة كل حمتوياته من الدم فتنتقل بدورها من القلب إىل الشرايني ،مث
ينبسط القلب ليسمح بامتالئه بكمية جديدة من الدم لينقبض من جديد دافعا الدم إىل الشرايني مرة أخري.

ما هو إرتفاع ضغط الدم

 يستخدم مصطلح ضغط الدَّم  blood pressureلوصف القوة اليت يضغط فيها الدم على جدران الشرايني عند
ضخه إىل أحناء البدن.
َّ
 ضغط الدم هو مقياس ملدي صعوبة دفع الدم ضد جدران الشرايني من خالل تنقله داخل اجلسم.
 يتكون ضغط الدم من رقمني مها الضغط االنقباضي (األعلى )والضغط االنبساطي(األسفل) ،وهذا يعتمد على الضغط
احلاصل واملقاس أثناء (تقلص عضلة القلب( االنقباض )أو إسرتخائها بني الضربات( االنبساط.
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 يرتاوح ضغط الدم االنقباضي الطبيعي أثناء الراحة بني  139-100مم زئبق (القراءة العليا) واالنبساطي بني 89-60
مم زئبق (القراءة السفلية).
 فرط الضغط أو ارتفاع ضغط الدم ،ويُ مسمى يف بعض األحيان ارتفاع الضغط الشرياين ،هو حالة مرضية مزمنة يكون

فيها ضغط الدم يف الشرايني مرتفعا .هذا االرتفاع يتطلب من القلب العمل جبهد أكرب من املعتاد لكي يتمكن من دفع
الدم يف األوعية الدموية.

 يعترب ضغط الدم مفرطا (مرتفع) إذا كانل قيمته تبلغ أو تزيد عن  90/140مم زئبق باستمرار.
 يف حالة عدم معاجلة ارتفاع ضغط الدم فإن املريض معرض جملموعة من املضاعفات .
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ما الذي يسبب ارتفاع ضغط الدم؟

 يف معظم احلاالت ال يستطيع األطباء أن حيددوا السبب الدقيق الرتفاع ضغط الدم.
 لكن هناك العديد من األشياء معروفة أهنا تساهم بشكل كبري يف إرتفاع ضغط الدم و تسمي عوامل اخلطورة وهي:
 زيادة الوزن
 شرب الكثري من الكحول
 وجود تاريخ عائلي الرتفاع ضغط الدم
 تناول الكثري من امللح
 تقدم العمر(كبار السن)
 قلة النشاط
 عدم تناول كمية كافية من البوتاسيوم والكالسيوم
 حالة تسمى مقاومة االنسولني
 استهالك الكافائني وتأثري عوز الفيتامني دال
 األحداث اليت حتدث يف وقل مبكر من احلياة.

أعراض وعالمات ارتفاع ضغط الدم

 نادرا ما يرافق إرتفاع ضغط الدم أعراض أخرى
 أما حتديد اإلصابة به فعادة ما يكون من خالل الكشف الطيب ،أو عندما يشكو املريض من مشاكل اخري.
 هنالك نسبة من األشخاص الذين يعانون من ارتفاع ضغط الدم يشكون من:
 الصداع (خاصة يف اجلزء اخللفي من الرأس ويف الصباح)
 الدوار والدوخة والطنني
 التوتر وضيق يف التنفس
 الشعور بالغثيان أحيانا
 تتأثر الرؤية
ٍ
بشكل دائ ٍم.
الشديد ،واخلمول ،واإلرهاق ،والكسل،
 اإلحساس بالتمعب م
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أنواع ارتفاع ضغط الدم

.1ارتفاع ضغط الدم األولي () Primary hypertension





أيضا يسمي ارتفاع ضغط الدم األساسي ( )Essential
هو النوع األكثر شيوعا وميثل حوايل  ٪95-90من حاالت ارتفاع ضغط الدم.
ال يوجد سبب مباشر حلدوثه.
ترتفع نسبة احلدوث مع التقدم بالعمر نتيجة لتداخالت معقدة بني اجلينات والعوامل البيئية.

 .2ارتفاع ضغط الدم الثانوي ()Secondary hypertension

 يدعى أحيانا ارتفاع ضغط الدم غري األساسي
()inessential hypertension
 يتميز بوجود سبب معروف حلدوثه.
 أقل حدوثا وميثل حوايل  %10-5من حاالت اإلصابة بارتفاع ضغط الدم.
 من أهم أسبابه أمراض الغدد الصماء وأمراض الكلية واألورام ،باإلضافة ايل التأثريات الناجتة عن تناول بعض األدوية.
 األسباب األخرى هي البدانة وانقطاع النفس االنسدادي النومي و احلمل وتضيق الشريان األهبر وبعض األدوية
املوصوفة واألدوية العشبية والعقاقري غري املشروعة.
 .3ارتفاع ضغط الدم المعزول ()isolated hypertension
 إذا كان الضغط االنقباضي مرتفعا واالنبساطي طبيعيا
تشخيص ارتفاع ضغط الدم










يشخص املرض عندما يعاين املريض من ارتفاع مستمر يف ضغط الدم.
يتطلب تشخيص املرض ثالثة قياسات منفصلة بواسطة مقياس ضغط الدم يفصل بني كل منها مدة شهر واحد .أو
ثالثة قياسات على األقل يف زيارتني للرعاية الصحية .
يتضمن التقييم األويل ملرضى ارتفاع ضغط الدم السرية املرضية الكاملة و الفحص البدين .
تتمثل أفضل املمارسات حاليا يف متابعة مراقبة القراءة املرتفعة لضغط الدم يف العيادة بالقياس املتجول.
ومبجرد التأكد من تشخيص ارتفاع ضغط الدم ،سيحاول األطباء حتديد السبب املؤدي له إستنادا علي عوامل اخلطورة
واألعراض األخرى إن وجدت .
ميكن إجراء الفحوصات املخربية لتحديد األسباب احملتملة الرتفاع ضغط الدم الثانوي ،وملعرفة ما إذا كان ارتفاع ضغط
الدم قد أحلق أضرارا بالقلب والعينني والكليتني.
تنظري العني ميكن أن يوضح إىل أي مدى أن الشخص مصاب بارتفاع ضغط الدم
كما يتم إجراء اختبارات إضافية للكشف عن السكري و ارتفاع الكوليسرتول يف الدم ألن هذه احلاالت تعترب من
عوامل اخلطورة املهيئة لإلصابة بأمراض القلب.
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يقاس معدل الكرياتينني يف املصل لتقييم وجود مرض الكلى ،والذي قد يكون سببا أو نتيجة الرتفاع ضغط الدم.
ميكن أيضا اختبار عينات البول للكشف عن الربوتني والذي يستعمل أيضا مؤشرا ثانويا للكشف عن أمراض الكلى.
يتم إجراء ختطيط كهربية القلب ) (ECGحبثا عن دليل إلثبات أن القلب قد تأثر سلبيا بسبب ارتفاع ضغط الدم.
ميكن أيضا إجراء تصوير الصدر باألشعة السينية أو إجراء ختطيط صدى القلب للبحث عن دالئل على تضخم عضلة
القلب أو األضرار اليت حلقل به.
عالج ارتفاع ضغط الدم







 .1تعديل نمط الحياة
تشمل التغريات الغذائية والتمارين الرياضية وفقدان الوزن.
يعد إجراء تغيري على النظام الغذائي مثل نظام غذائي منخفض الصوديوم أمرا مفيدا.
اتباع الطرق الغذائية لوقف ارتفاع ضغط الدم ) نظام  (DASHوهو نظام غذائي غين باملكسرات واحلبوب الكاملة
واألساك والدواجن والفواكه واخلضروات يسهم يف خفض ضغط الدم .ومن اخلصائص الرئيسية ذهذا الربنامج احلد من
تناول الصوديوم رغم من أن هذا النظام الغذائي غين بكل من البوتاسيوم واملغنيسيوم والكالسيوم والربوتني.
هناك برامج خمتلفة مصممة للمسامهة يف احلد من التوتر النفسي ذها تأثري إضايف يف احلد من ارتفاع
ضغط الدم.
 .2األدوية












تتوفر اآلن عدة أصناف من األدوية ملعاجلة ارتفاع ضغط الدم ،يشار إليها جمتمعة باسم خافضات ضغط الدم .
عند وصف األدوية  ،يؤخذ بعني االعتبار مدى اخلطورة القلبية الوعائية عند الشخص وقراءات ضغط الدم.
ال ينصح باستخدام األدوية لألشخاص الذين يعانون من حالة ما قبل فرط ضغط الدم أو ضغط الدم الطبيعي العايل.
يراقب الطبيب مدى االستجابة للعالج ويقيمم أي أعراض جانبية قد تنتج عن تناول األدوية.
جيب أن يكون اذهدف من العالج خفض ضغط الدم إىل أقل من  90/140ملم زئبق لدى معظم األشخاص ،وأقل
من ذلك للمصابني مبرض الس مكري أو داء الكلى.
هنالك حاجة للمزيد من العالج أو تغيريه إن مل يتم الوصول إىل ضغط الدم املقصود.
هنالك عدة جمموعات من االدوية تستخدم كخافضات ضغط الدم مثل مدررات البول  ,حمصرات قنوات الكالسيوم,
مثبطات اإلنزمي احملول لألجنيوتنسني ,مضادات مستقبالت أجنيوتنسني , IIحاصرات بيتا وحاصرات ألفا.
حيتاج الكثري من املرضى إىل أكثر من عقار للتمكن من السيطرة على ضغط الدم.
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ارتفاع ضغط الدم المقاوم للعالج

 هو ارتفاع ضغط الدم الذي ال يزال مستوى ضغط الدم فيع أعلى من املستوى املستهدف على الرغم من استخدام
ثالثة خافظات للضغط تنتمي إىل جمموعات دوائية خمتلفة يف آن واحد.
 ارتفاع ضغط الدم املقاوم قد حيدث نتيجة للنشط املزمن املرتفع يف اجلهاز العصيب الذايت؛ ويعرف هذا النوع بأنه "فرط
ضغط الدم عصيب املنشأ ".
 أحد األسباب املهمة لفرط ضغط الدم املقاوم هوعدم االلتزام بالعالج.
مضاعفات ارتفاع ضغط الدم

الوقاية من ارتفاع ضغط الدم

 هناك حاجة الختاذ تدابري يستفيد منها الناس كافة للحد من تأثريات ارتفاع ضغط الدم وتقليل احلاجة إىل العالج
باألدوية اخلافضة للضغط.
 يوصى بتغيري منط احلياة خلفض ضغط الدم قبل بدء العالج باألدوية.
 قد يساعد تغيري منط احلياة بشكل فعال يف خفض ضغط الدم بدرجة تعادل قدرة األدوية الفردية اخلافضة للضغط.
 ميكن تعديل عاملني أو أكثر من عوامل منط احلياة أن حيقق نتائج أفضل.
 التغيريات التالية على منط احلياة للوقاية األولية من ارتفاع ضغط الدم هي كما يلي:
 احلفاظ على وزن اجلسم ضمن احلدود الطبيعية (على سبيل املثال ،مؤشر كتلة اجلسم  20-25كجم/م).²
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احلد من كمية الصوديوم املتناول ضمن الغذاء إىل أقل من  100ملي مول يف اليوم (أقل من  6غرام من كلوريد
الصوديوم أو أقل من  4_2غرام من الصوديوم يف اليوم).



احلرص على انتظام ممارسة التمارين الرياضية مثل املشي السريع (لفرتة تساوي أو تتجاوز  30دقيقة يف اليوم
وملعظم أيام األسبوع).





احلد من استهالك الكحول واإلقالع عن التدخني.



إتباع نظام غذائي غين بالفواكه واخلضار.



االبتعاد قدر اإلمكان عن تناول احللويات والشوكوالته الغنية بالدهون.
جيب مراقبة ضغط الدم باستمرار عند الطبيب أو يف البيل وعدم استخدام الوصفات الشعبية اليت توصف من قبل
بعض الناس الغري مؤهلني أو ذوي االختصاص.



التقليل من شرب بعض املشروبات املنبه مثل القهوة  ,فكثرة تناول القهوة يزيد من التوتر والعصبية وزيادة ضربات
القلب واحتمال ارتفاع الكوليسرتول يف الدم.



التقليل من تناول املشروبات الغازية.



كيفية قياس ضغط الدم

-1
-2
-3
-4
-5
-6
-7
-8

جيب التذكر أن قيم الضغط تتغري أثناء اليوم ومع تغري مستوى الفعالية والشدة النفسية وهذا أمر طبيعي.
خذ كل القياسات بعد االستلقاء التام ملدة  5دقائق مع وضع الكف مبستوى القلب.
ابق هادئا خالل القراءة مع جتنب حتريك اجلهاز.
تواجد يف مكان هادئ ،ألن الضوضاء تؤثر على ساع الصوت الصادر من ضغط الدم.
تأكد من إفراغ املثانة بشكل كامل ،ألن ذلك يؤثر على صحة القراءة.
قم ممم بتحريم ممر يم ممديك مم ممن املالبم ممس الضم مميقة قم ممدر اإلمكم ممان ،وخاصم ممة يف منطقم ممة قيم مماس الضم ممغط وهم ممي عم ممادة يف عضم ممد
الذراع األمين.
إجلس بشكل مستقيم ومريح ،وجتنب التوتر واإلنفعال.
تثبيل احلزام (كفة) اجلهاز على اليد مبكان قريب من فوق املرفق حبيث يكون طرف احلزام عند اخلط الذي يظهر عند
مفصل الكوع.
الخطوات:

 ضع السماعة حتل احلزام (كفة اجلهاز) عند باطن املرفق أو فوق بقليل أي مبكان وجود الشريان و ثبتها جيدا وال
تضغط عليها .
 أغلق صمام اذهواء .
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ابدأ بالضغط على مضخة اذهواء مع مراقبة النبض فعندما يتوقف النبض عند ضغط معني جيب االستمرار يف
الضغط حىت يصل املؤشر إىل حد اعلي ب  30مليمرت زئبق من املكان الذي توقف عنده النبض وضع ساعة
األذن .
بعدها نبدأ حبل املضخة وتفريغها من اذهواء تدرجييا  ,ونسجل قيمة الضغط االنقباضي (البسط ) عند ساع
صوت أول نبضة من جهاز القياس .
ونسجل ضغط الدم اإلنبساطي عند اختفاء صوت النبض (صوت جريان الدم) ونقرأها من جهاز القياس
ونسجل القيمة  .وهكذا نكون قد قمنا بقياس ضغط الدم.
يُشار إىل أن هناك بعض األجهزة االلكرتونية احلديثة لقياس ضغط الدم واليت ميكنك االعتماد عليها ،فهي سهلة
االستعمال وال حتتاج إىل خربة يف عملية القياس .فقط ضع كفة اجلهاز علي الذراع وافتح اجلهاز ومن مث الحظ
القراءة علي الشاشة بعد أن تستقر متاما.

تصنيفات ارتفاع ضغط الدم

 .1ضغط الدم الطبيعي:
ضغط الدم الطبيعي هو إذا كان أقل من  80/120ملم زئبق .
 .2ما قبل ارتفاع ضغط الدم(Prehypertension):
يكون فيها الضغط االنقباضي يرتاوح بني 139 - 120ملم زئبق ,أو الضغط االنبساطي يرتاوح ما بني  80ايل  89ملم
زئبق.
.3المرحلة االولى من ارتفاع ضغط الدم First Stage
يكون فيها الضغط االنقباضي يرتاوح بني  159 -140ملم زئبق ,أو الضغط االنبساطي يرتاوح من  99 -90ملم زئبق.
.4المرحلة الثانية من ارتفاع ضغط الدم Second Stage
وهو ارتفاع ضغط الدم بشكل كبري ،ويكون فيها الضغط االنقباضي  160ملم من الزئبق أو أعلى ,أو الضغط
االنبساطي  100ملم من الزئبق أو أعلى.
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ضغط الدم االنقباضي االنبساطي ضغط الدم

التشخيص
ضغط الدم الطبيعي

˃120

˃ 80

ما قبل ارتفاع ضغط الدم

139-120

89- 80

ارتفاع ضغط الدم املرحلة األويل

159 - 140

99 - 90

ارتفاع ضغط الدم املرحلة الثانية

≥ 160

≥ 100

أزمة ارتفاع ضغط الدم (ارتفاع ضغط الدم الخبيث)

هو االرتفاع احلاد يف ضغط الدم (الذي يعادل أو يتجاوز الضغط االنقباضي فيه  180أو االنبساطي ( 110







ويف هذه احلالة توقع إمكانية عالية حلدوث املضاعفات.
قد ال تظهر أي أعراض على األفراد املصابني ولكنهم سيشتكون على األغلب من الصداع والدوار.
األعراض األخرى اليت قد تظهر هي تدهور القدرة البصرية أو ضيق يف التنفس أو الشعور العام بالتعب .
هناك عدة عوامل تساهم يف حدوث هذه احلالة.
حتدث عندما يكون هناك دليل على ضرر مباشر على واحد أو أكثر من أعضاء اجلسم نتيجة الرتفاع شديد يف ضغط
الدم .وهذا الضرر قد يشمل االعتالل الدماغي بارتفاع ضغط الدم.
يفضل استخدام األدوية عن طريق الفم خلفض ضغط الدم تدرجييا خالل فرتة ترتاوح بني  24إىل  48ساعة يف
حاالت فرط ضغط الدم الطارئة.

نصائح ذهبية للتعايش مع ارتفاع ضغط الدم

 جيب أن تتقبل أن مرض ارتفاع ضغط الدم مرض مزمن ,لذلك العالج سيستمر مدي احلياة وال توقفه حىت يف حالة
السيطرة علي املرض إال بقرار من الطبيب.
 جيب أن تنصاع متاما ألوامر وإرشادات الفريق الطيب املكون من األطباء واملمرضني واختصاصي التغذية وغريهم.
 جيب مراقبة ضغط الدم باستمرار مع ختصيص كتيب أو دفرت لتسجيل نسب قراءات الضغط بعد كل قياس وذلك لتسهيل
عملية مقارنة القراءات املختلفة.
 ال تنزعج من كثرة األدوية املوصوفة لك ألن الطبيب دوما يبحث عن الطريقة املثلي للتحكم علي ضغط الدم.
 االبتعاد عن تناول الكحول والتدخني.
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قلل من تناول ملح الطعام واألطعمة اليت حتتوي علي الدهون
حافظ علي وزنك يف املعدل املثايل وجتنب السمنة.
ال تقلق من كثرة الفحوصات فالطبيب حيتاج إىل معرفة مدي تأثري ارتفاع ضغط الدم علي األجهزة األخرى.
حاول بقدر اإلمكان زيادة معرفتك عن املرض وعالجه وكيفية الوقاية منه.
كن هادئا وابتعد عن األشياء اليت تسبب لك التوتر والقلق.
داوم علي ممارسة الرياضة كاملشي يف اذهواء الطلق
اتبع نظام غذائي غين بالفواكه واخلضار(محية داش)
ال تستحي من سؤال الطبيب عن حالتك املرضية.
إلتزم باحلضور للمستشفي بغرض املتابعة وال تتغيب.
خذ أدويتك معك أثناء السفر أو التنقل.
مفهوم العالج الذاتي self-management

 مفهوم العالج الذايت ال يعين أن املريض هو الذي يصف العالج ملرضه ولكن يقصد به قدرة املريض علي االلتزام
بتطبيق كل اإلجراءات العالجية الرتفاع ضغط الدم املوصوفة له من قبل الفريق الطيب.
 األمراض املزمنة كارتفاع ضغط الدم حتتاج ايل عالج طويل األمد لذلك املسؤولية الكربى تقع علي عاتق املريض
فكلما التزم املريض باخلطة العالجية كلما ساهم يف التحكم علي املرض بشكل أفضل.
 مريض ارتفاع ضغط الدم يعيش حياته طبيعيا وسط الناس وال يذهب للمستشفي إال للمتابعة الدورية أو عند
حدوث حالة طارئة أثر علي صحته .لذلك فأن هذا املرض يعترب من األمراض اليت تعاجل يف املنزل خالفا لألمراض
احلادة اليت حتتاج ايل املبيل يف املستشفي .لذلك جند أن الطبيب ال يستطيع أن يتعرف علي مدي التزام املريض
باخلطة العالجية.
 أخي الكرمي أخيت الكرمية أنل وحدك املسئول عن السيطرة ارتفاع الضغط لديك وذلك بااللتزام باخلطة العالجية
دون كلل أو ملل.
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أجهزة قياس ضغط الدم
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Questionnaire
Dear Mr. /Mrs.






We would like to invite you to participate and cooperate with us for conducting of
this study through answering of all the following questions.
This questionnaire is used to gather the data about the impact of educational
program on self-management and reduction of blood pressure.
The data collection process is very confidential, so no unauthorized personnel can
reach or reveal your information unless with your permission. You know that this
study is for academic purpose only.
The author of this study is Mohamed Adam Beraima and his assistants under
supervision of Dr.Hayat Fadlalah Mukhtar

 First section: Demographical data and general information
Variables
1.Age
Less than 40years
40 -50 years
51- 60years
More than 60 years
2.Gender
Male
Female
3. Duration of the disease since diagnosis
Less than one year
One to five year
More than five years
4. Level of monthly income
Low (less than 1000)
Medium ( 1000-3000)
5. Level of academic qualification
Non educated
Primary
Secondary

High(more than 3000)
Graduate

6. Number of antihypertensive drugs
One
Two
Three or more
7. Reason for non compliance to drug regimen
Side effects
Cost
Poor knowledge
Using of herbs
Difficult to access for healthcare facilities
8.Existance of other(comorbid) chronic condition
Yes
No
9.Home measurement of blood pressure
Yes
No
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Second section: Compliance to antihypertensive medication regimen

Use the same prescribed drugs
Comply with the prescribed dose
Take the drugs according to prescribed time
Taking the drugs at required amount
Keeping drugs according to instruction of care providers
Taking the drugs and prescription when travelling
Consult the doctor before taking any other drug
Look on the date of expiry before using of the drug
Consult the doctor in case of abnormal side effects
Comply with the determined appointment date
Continue to take the drug even during improvement
Continue to take the drugs even when i feel it is not effective
I will not replace the prescribed drugs with traditional
medicine
Continue to buy the drugs even if it highly cost
Ask the doctor about the side effects of the drugs
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Always

Often

Sometimes

Seldom

Never

5

4

3

2

1

Ask the care providers about the drugs interactions
Ask about the effect of food on drugs

Third section: Compliance to healthy lifestyle

Measuring blood pressure periodically according to instructions of doctor
Record the blood pressure readings in the specified note
Avoid the factors that cause tension and psychological stress
Practicing of relaxation two techniques times per day or more
Try to main the ideal body weight
Practicing aerobic exercise such as walking
Ask the doctor about the required practices
Comply to the diet system prescribed by doctor and dietician
Perform all investigations as required
Consult the doctor in case of complications
Decrease the amount of salt intake in the meals
Avoid smoking or setting near to smokers
Avoid al alcohol consumption
Decrease tea and coffee intake
Avoid soft drinks
Avoid canned foods
Avoid foods with high fat content

118

Always

Often

Sometimes

Seldom

Never

5

4

3

2

1

Read the content of foods before taking it
Consume the natural juices
Increase intake of vegetables and fruits
Comply with periodical follow up

Fourth section: knowledge of the patients about the hypertension
Strongly
Items

Blood pressure consists of two numbers systolic and diastolic
Hypertension is confirmed if the BP equal or more than 140/90 mmHg
Hypertension can’t be transmitted from person to person
Hypertension also called silent killer
Secondary hypertension is due to other medical condition
Hypertension is a chronic disease
Endocrine disorders can lead to high blood pressure
Aging increases the vulnerability of hypertension development
Obesity is a risk factor for hypertension
Psychological stress leads to hypertension
Smoking assists in raising of blood pressure
Alcohol consumption contributes in development of hypertension
Diabetes mellitus is one of the risk factors of hypertension
Hypertension is asymptomatic in most of patients
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Strongly

agree

Agree

Neutral

Disagree

disagree

5

4

3

2

1

Hypertension can lead to headache
Hypertension can affect the awareness
Some hypertensive patients may affected by epistaxis
Hypertension can lead to visual disturbance
Some hypertensive patients feel unable to breathe normally
History and physical examination are important for the diagnosis
Blood pressure is measured by unit called mmHg
Systematic investigations should be done
Primary hypertension can’t be treated but can be controlled
Treatment of hypertension is continuous for life
Fruits and vegetables are important in management of hypertension
Potassium intake is important for reduction of blood pressure
Regular exercises such as walking reduce the blood pressure
Some patients receive antihypertensive drugs for management
Uncontrolled hypertension leads to cardiovascular disease
Hypertension can lead to renal failure if untreated
Hypertension is a common cause of cerebrovascular accident
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إستبيان
 أخي/أختي الكريم/هـ نرجو منك المشاركة والمساهمة في هذه الدراسة وذلك باإلجابة علي
جميع األسئلة التي تطرح عليك.
 يستخدم هذا االستبيان لجمع المعلومات عن أثر البرنامج التثقيفي لمرضي إرتفاع ضغط الدم
علي التحكم الذاتي علي المرض .
 سوف نتعامل مع معلوماتك بقدر عالي من السرية وال تتاح ألي جهة كانت اإلطالع عليها إال
بموافتك .علما ً بأن الغرض من هذه الدراسة هو اإلستفادة العلمية والصحية فقط.
 صاحب هذه الدراسة هو أ.محمد ادم بريمة من جامعة الرباط الوطني كلية الدراسات العليا
قسم التمريض الباطني الجراحي ومعاونيه وبإشراف الدكتورة حياة فضل هللا مختار.
 الجزء االول :البيانات الديموغرافية و المعلومات العامة-:
الرقم المتغيرات
 1العمر
 50 – 40سنة
اقل من  40سنة
2
أنثي
ذكر
النوع
ما هي مدة المرض منذ تشخيصه؟
3
سنة الي خمس سنوات
أقل من سنة

 60 - 51سنة

أكثر من خمس سنوات

4

مستوي الدخل الشهري لديك
متوسط
منخفض

عالي

5

ما هو اخر مؤهل اكاديمي تحصلت عليه؟
إبتدائي
غير متعلم

ثانوي

6

كم عدد االدوية المخفضة للضغط الموصوفة من قبل الطبيب؟
نوعين
نوع واحد

ثالثة أنواع أو أكثر

7

ما هي أسباب عدم االلتزام بالنظام الدوائي؟
عدم المعرفة
التكلفة العالية
االثار الجانبية
صعوبة الوصول للمرافق الصحية
هل يوجد لديك وجود أمراض مزمنة أخرى؟
ال
نعم

9

هل تقيس ضغط الدم لديك بالمنزل؟
ال
نعم

8
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أكثر من  60سنة

جامعي فما فوق

إستخدام االعشاب أو العالج البلدي

الجزء الثاني :اإللتزام بخطة االدوية الموصوفة:
دائما ً عاد ًة
4
5

الرقم العبارة
1
2
3

إستخدم األدوية الموصوفة لي من قبل الطبيب
إلتزم بالجرعة التي حددها لي الطبيب
أتناول األدوية وفقا ً للمواقيت التي حددها لي الطبيب

4

إشتري االدوية المخفضة للضغط بالكمية المطلوبة
أحفظ االدوية وفقا ً إلرشادات مقدمي الرعاية

6

أحمل االدوية و الوصفة معي خالل ترحالي

7

إستشير الطبيب قبل أخذ أي دواء اخر

8
9

أنظر الي تاريخ صالحية الدواء قبل إستخدامه
اراجع الطبيب في حالة حدوث أعراض غير طبيعية بعد تناول الدواء

10

إلتزم بمواعيد المقابلة المحددة لي من قبل الطبيب

11
12

استمر في تناول الدواء حتى إذا شعرت بتحسن
إستمر في تناول الدواء حتى إذا أحسست بأنه غير فعال

13

ال استبدل االدوية الموصوفة بالعالج البلدي

14

إستمر في شراء االدوية حتى لوكانت ذات عالية

15
16

أسئل الطبيب عن االثار الجانبية لألدوية التي يوصفها لي
أسئل الطبيب أول الممرض إذا كان هناك تفاعل بين االدوية التي استخدمها

17

أستفسر عن تأثير الطعام علي االدوية التي اتناولها

5

أحيانا ً نادراً أبداً
1
2
3

الجزء الثالث :اإللتزام بنمط الحياة الصحي:
الرقم

العبارة

1
2
3
4

أقوم بقياس ضغط الدم لدي دوريا ً وفقا ً لقرار الطبيب
أسجل نتائج قياس ضغط الدم في الكراسة المخصصة
إبتعد عن مسببات التوتر والضغط النفسي
أمارس نمط معين من التأمل واالسترخاء مرتين يوميا ً أو أكثر

5

أحافظ علي الوزن المثالي وأعمل علي إنقاصه عند الزيادة

6

أمارس الرياضة خاصة المشي في الهواء الطلق
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دائما ً
5

عاد ًة
4

أحيانا ً نادراً
2
3

أبداً
1

7
8

أسئل الطبيب عن الممارسات التي يجب علي اتباعها
إلتزم بالحمية الغذائية الموصوفة لي من قبل الطبيب وإختصاصي التغذية

9

أقوم بإجراء جميع الفحوصات الطبية المطلوبة

10

أراجع الطبيب أو المستشفي في حالة حدوث المضاعفات

11

أقلل من كمية الملح في الطعام

12

إبتعد عن التدخين أو الجلوس بالقرب من المدخنين

13

أحرص علي عدم تناول الكحول

14
15

اقلل من تناول الشاي والقهوة
إبتعد عن تناول المشروبات الغازية

16
17

إبتعد عن تناول االطعمة المعلبة
أقلل من تناول االطعمة التي تحتوي علي نسب عالية من الدهون

18
19

أتأكد من محتويات األطعمة قبل تناولها
أتناول المشروبات والعصائر الطبيعية

20

أكثر من تناول الخضر والفواكه

21

التزم بمواعيد المتابعة الدورية التي ينصحني بها الطبيب
الجزء الرابع :معرفة المريض عن إرتفاع ضغط الدم
أوفق
بشدة
5

الرقم

العبارة

1

يتكون ضغط الدم من رقمين هما االنقباضي االنبساطي

2

يعتبر ضغط الدم مفرطا إذا كانت قيمته تبلغ أو تزيد عن  140/90مم زئبق

3

مرض ارتفاع ضغط الدم ال ينتقل من شخص الي اخر

4

ضغط الدم المرتفع يسمي القاتل الصامت

5

فرط ضغط الدم الثانوي هو نتيجة لمرض سابق

6

إرتفاع ضغط الدم هو مرض مزمن

7

إضطرابات الغدد الصماء قد يؤدي الي ارتفاع ضغط الدم

8

العمر يزيد خطر االصابه بارتفاع ضغط الدم

9

زيادة الوزن يؤدي الي ارتفاع ضغط الدم

10

االرهاق البدني و النفسي يسهم في إرتفاع ضغط الدم
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أوافق
4

ال
أعرف
3

ال
أوافق
2

ال أوافق
بشدة
1

11

التدخين يؤدي الي إرتفاع ضغط الدم

12

تناول الكحول يساعد علي إرتفاع ضغط الدم

13

مرض السكري قد يؤدي الي ارتفاع ضغط الدم

14

ال تظهر اعراض ارتفاع ضغط الدم لدى اغلب المرضي

15

ارتفاع ضغ الدم قد يسبب صداع في الجزء الخلفي من الرأس

16

قد يشعر مريض ارتفاع الضغط بالدوخة

17

قد يظهر نزيف من االنف لدي بعض مرضي ضغط الدم

18

ارتفاع ضغط الدم قد يؤدي الي إضطراب الرؤية

19

قد يشعر بعض المرضي بضيق في التنفس والخمول

20

يتم التشخيص من خالل التاريخ الصحي و الفحص السريري و قياس ضغط الدم

21

يقاس ضغط الدم بوحده تسمى مليمتر زئبق

22

تجري تحاليل الدم للكشف عن امراض الغدد الصماء ,الكليه ,الكبد و القلب

23

ضغط الدم المرتفع ال يمكن عالجه ولكن يمكن السيطرة عليه

24

يستمر عالج مرض ضغط الدم المرتفع مدي الحياة

25

الفواكه و الخضروات الطازجة قدر تساعد علي التحكم في ضغط الدم

26

يجب زيادة تناول االطعمه المحتويه على البوتاسيوم كالموز

27

الرياضة المنتظمة يحافظ علي النسب الطبيعية لضغط الدم

28

يتم اعطاء بعض المريض مضادات ارتفاع الضغط

29

عدم التحكم في ارتفاع ضغط الدم قد يؤدي الي أمراض القلب

30

عند االهمال في عالج ضغط الدم قد يسبب الفشل الكلوي

31

ضغط الدم المرتفع قد يؤدي الي حدوث السكتة الدماغية
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Systolic Blood Pressure Readings of the Study Subjects
No.

Baseline
reading

1st month

2nd month

3rd month

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
125

4th month

5th month

6th month

40
41
42
43
44
45
46
46
48
49
50
51
52
53
54
55
56
57
58
59
60
61
22
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
126

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
127

124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
Diastolic Blood Pressure Readings of the study subjects
No.

Baseline
reading

1st month

2nd month

3rd month

1
2
3
4
5
6
7
8
128

4th month

5th month

6th month

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
46
48
49
50
129

51
52
53
54
55
56
57
58
59
60
61
22
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
130

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
131

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
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