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Abstract 

Universally, hypertension is one of the most prevalent and powerful contributors to the 
development of serious and potentially fatal complications, thus causing considerable 
human suffering and enormous health care costs. The purpose of this study is to help filling 
a critical gap in the research literature by establishing baseline information for 
hypertension risk factors among UNRWA adults refugee population in Gaza Strip in order 
to provide recommendations for future interventions.  
 
The study design is a case control study conducted at the main UNRWA health care NCDs 
services in five localities in Gaza Governorates (three large clinics and two small ones). 
The study sample included 120 cases with different age groups 30 years or more, who were 
newly diagnosed as having hypertension in the year 2009-2011, and matched with age, 
sex, and locality to 120 controls who were chosen among attendance of the same medical 
centers from NCDs screening clinics and from governmental PHC clinics.  The 
proportional systematic random sample participated with a response rate of 97.5% for 
both cases and controls. Data was collected by a self-constructed face-to-face interviewed 
questionnaire.  Anthropometric measurements, physical examination, and lab tests were 
abstracted from patient's file. The researcher collected the data by herself and one 
assistant who trained well to interview the participants. General measure of reliability and 
validity such as standardization of methods and procedures were administered. The data 
was analyzed by using SPSS program version 13.0. Odds ratio, P. value, chi square, and 
independent sample t-test were statistical tools of measurement of association.       
 
The study revealed that, the most common modifiable risk factors of hypertension were 
physical inactivity (72.5% among cases vs. 14.2% among controls), obesity (67.5% vs. 
29.2%), diabetes mellitus (19.2% vs. 7.5%), diabetes hypertension (19.2% vs. 0%), high- 
low density lipoprotein (10.4% vs. 6.5%), hypercholesterolemia (8.3% vs. 6.5%), low- high 
density lipoprotein (38.3% vs. 0.9%), high triglyceride level (16.8% vs. 1.9%), and 
smoking (8.3% vs. 16.7%).  All these factors were associated with hypertension. Whereas, 
the most common non-modifiable risk factors were age, sex and family history.  The study 
illustrated a strong positive relationship between the presence of family history and the 
development of the disease.  Additionally, the presence of chronic diseases and taking 
relevant medications were positively associated with hypertension. On the contrary, there 
is an inverse relationship between hypertension and the level of education.  Furthermore, a 
strong negative association between hypertension and work status was illustrated.   
 
On other hand, regarding food intake, the study revealed that, there was a good awareness 
of hypertensive patients towards healthy intake of fruits, desserts, tea and coffee, and white 
meat, whereas, those patients followed unhealthy intake (wrong nutritional conception) of 
milk/products, grains, vegetables, eggs, fish, lean red meat trimmed from visible fat, 
legumes, soft drinks, fried and salty food. The study showed most if not all of the identified 
hypertension risk factors could be preventable.  These results may highlight the problem as 
a public in nature that need community-based intervention programs integrated with 
health promotion programs. 
 
The researcher recommends; further in-depth larger sample community based studies, and 
increase awareness about HBP among the clients with the identified risk factors.  Public 
should be encouraged to consume a healthy diet in order to decrease morbidity and 
mortality from these diseases. 
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Chapter I 

 
1.1 Introduction 
 
The rapid rise of Non-Communicable Diseases (NCDs) represents one of the major health 

challenges to global development in this century (World Health Organization-WHO, 

2005).  This growing challenge threatens economic and social development as well as the 

lives and health of millions of people (WHO, 2005).  Currently NCDs are estimated to 

have contributed for approximately 59% of global deaths and 43% of global disease 

burden (WHO, 2005).  This is projected to increase to 73% of deaths and 60% of disease 

burden by 2020 (WHO, 2005). Four of the most prominent NCDs � cardiovascular disease 

(CVDs), cancer, chronic obstructive pulmonary disease and diabetes; are linked by 

common preventable risk factors related to lifestyle (WHO, 2011a).  These factors are 

tobacco use, unhealthy diet, physical inactivity and obesity (WHO, 2011b).  Actions to 

prevent these diseases should therefore focus on controlling the risk factors in an integrated 

manner.  Intervention at the level of the family and community is essential for prevention 

because the causal risk factors are deeply entrenched in the social and cultural framework 

of the society.  

    
CVD is the most important single cause of NCDs; it includes coronary heart disease 

(CHD) (heart attacks), cerebrovascular disease (stroke), raised blood pressure 

(HBP), peripheral artery disease, rheumatic heart disease, congenital heart disease, and 

heart failure (HF) (WHO, 2011a).  Worldwide burden of CVDs is substantial; it causes 

17.5 million deaths every year and one in three deaths in the world caused by CVDs 

(WHO, 2011b).  Additionally, the Eastern Mediterranean Region (EMR) is facing a 

growing epidemic of CVDs provoked by ageing population and socioeconomic changes.   

 
Hypertension is a major risk factor for CVDs and a major contributor to premature deaths.  

Globally, 51% of stroke and 45% of ischemic heart disease (IHD) deaths are attributable to 

high systolic blood pressure (SBP) (WHO, 2004a).  At any given age, the risk of dying 

from HBP in low and middle-income countries is more than double in high-income 

country (WHO, 2004a).  In high-income countries, only 7% of deaths caused by HBP, 

which occurs under the age of 60, in the African Region this increased to 25% (WHO, 

2004a).  Additionally, WHO has estimated that, HBP causes one in every eight deaths, 

making hypertension the third leading killer in the world (Khatib and El-Guindy, 2005). 
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Globally, there are one billion hypertensive cases and four million people die annually as a 

direct result of hypertension (Khatib and El-Guindy, 2005).  It is estimated that by 2010, 

1.2 billion people had suffered hypertension worldwide (Hassanein, 2006).  While, in 

2003, worldwide hypertension is estimated to cause 7.1 million premature deaths and 4.5% 

of the disease burden (64 million disability adjusted life years - DALY).  The proportion of 

global disease burden attributable to hypertension is substantial (Williams and Wilkins, 

2003).  Furthermore, in the EMR, the prevalence of hypertension disease averages 29% 

and it affects approximately 125 million individuals, while the incidence of hypertension in 

this region is 26% (WHO, 2011c).  Of greater concern is that, cardiovascular complications 

of HBP are on the increase, including the incidence of stroke, end-stage renal disease and 

HF (WHO, 2011c). 

 
Hypertension disease is a silent killer, as many as 20% of people with hypertension are not 

aware that they have the condition (Han, 2011).   It is considered as the leading cause of 

death in Palestine exactly as it is in the whole world.  This involves male and female with a 

proportion of 2.7% and 3.8% respectively (Ministry of Health-MOH, 2005).  This really 

requires a competent plan to address this important and serious issue (MOH, 2005).  

Furthermore, risk factors of hypertension are elements associated with an increased the 

likelihood of this disease that will develop in later time.  These factors can be categorized 

as modifiable (controllable) or non-modifiable (non-controllable).  Controllable risk factors 

for hypertension include diet especially too much salt, alcohol, lack of exercise, cigarette 

smoking and obesity; all raise BP and their effects accumulate with age (WHO, 2004a).  

Non-controllable risk factors include gender, age, and family history of hypertension.  The 

more risk factors a person has, the greater the vulnerability of having hypertension.  

Moreover, risk factors modification remains the key in preventing illness and decreasing 

the incidence of deaths associated with hypertension.  Primary prevention of hypertension 

involves intervention before the onset of the disease.  Therefore understanding the 

causative factors and prevention are essential to improving public health in all countries.  

 
1.2 Research Problem 
 
Hypertension is a major cause of illness, disability and death in Palestine, which cause an 

increase in personal, community and health care costs.  It is the eighth leading cause of 

death in total population (4.8%), while it is the ninth leading cause of death in males and 

females, 2.7% and 3.8% respectively (MOH, 2005).  It is the fifth leading cause of CVDs 
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associated deaths, 12.9% of the total cardiovascular mortality, with a rate of 13.0 per 

100,000 (MOH, 2005). 

There is little published information on the hypertension disease risk factors among the 

Palestinian population.  Hence, this study was conducted to address this information gap; 

to identify in specific the most common hypertension risk factors among UNRWA primary 

health care (PHC) adult registered patients suffering from essential hypertension in Gaza 

Strip (GS) and may highlight the problem as a cornerstone in the prevention and treatment 

of HBP. 

 
1.3 Justification of the study 
 
Globally, NCDs are increasingly recognized as a major cause of morbidity and mortality.  

The World Health Report 2005 had indicated that, NCDs account for almost 59% of deaths 

and 43% of the global burden of disease.  These diseases place a heavy burden on people's 

health, health care systems as well as threatening economical and social development; this 

issue has initiated a policy of health education and health promotion programs globally to 

address the common risk factors related to heart diseases or mainly to hypertension. 

 
Nevertheless, hypertension is a general health problem affecting rich and poor people 

under different types of conditions.  It is an important public-health challenge worldwide. 

Globally, 26·4% of the adult population in 2000 had hypertension (26·6% of men and 

26·1% of women), and 29·2% were projected to have this condition by 2025 (29·0% of 

men and 29·5% of women) (Kearney et al., 2005).  The estimated total number of adults 

with hypertension in 2000 was 972 million, 333 million in economically developed 

countries and 639 million in economically developing countries (Kearney et al., 2005).  It 

is estimated that in coming years the burden of mortality due to hypertension will continue 

to increase worldwide.  

  
According to literature, dramatic socioeconomic changes in the second half of the 20th 

century which has resulted from a great tide of urbanization, rising in living standards and 

changes in lifestyle and the profile of risk factors that many communities are experiencing.  

This is reflected by a rise in the average age for both men and women and led to change 

the pattern of related diseases load, as people are suffering from emerging epidemics of 

NCDs, mainly hypertension, CVD, DM, and cancer (Pontaza et al., 2007).  
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Hypertension diseases affect an average of about one quarter of the population in the EMR 

(12% -35%), while pre-hypertension (BP 120-139/ 80-89 mmHg) doubles the risk for 

developing hypertension and should be treated essentially with lifestyle modifications 

(Khatib and El-Guindy, 2005).  Primary prevention of hypertension provides an 

opportunity to interrupt and prevent the continuing costly cycle of managing hypertension 

and its complications.  In the USA, the total cost of hypertension was estimated at $37 

billion in 1999 with $26 billion in direct medical costs and $11 billion in lost earnings 

(American Heart Association-AHA, 2000).  Lowering BP reduces stroke by 35%-40%, 

myocardial infarction (MI) by 20%-25% and HF by more than 50% (WHO, 2004b).  

Hypertension disease is influenced by many risk factors, which are connected to the 

lifestyle.  Global modifiable risk factors of hypertension are either preventable or 

controllable either by health education or health promotion programs.  Identifying risk 

factors for hypertension leads to specific preventive interventions that may favorably affect 

public health of 65 million individuals in the US (Zhang et al., 2009). 

  
In Palestine, hypertension related disease becomes one of the major health problems.  It is 

the eighth leading cause of death among Palestinians in 2005 (MOH, 2005).  Adult and 

geriatrics are most vulnerable to risks of hypertension and need more care to prevent the 

development of hypertension.  Socioeconomic changes in our regions particularly in GS 

lead to major changes in life style towards sedentary lifestyle and increase the incidence 

and morbidity of HBP.  In GS, there is little published information on the hypertension 

disease risk factors among the Palestinian population. Therefore, this study may highlight 

the problem as a public in nature that need community-based intervention programs 

integrated with health education programs. 

 
1.4 Aim of the study 
 
The aim of this study is to identify the most common hypertension risk factors among 

UNRWA PHC adult registered patients suffering from essential hypertension in GS and to 

provide recommendations help in developing preventive health education and health 

promotion programs. 

 
1.5 Objectives  
 
1. To identify hypertensive risk factors among UNRWA PHC patients in Gaza 

Governorates.  
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2. To determine the avoidable factors related to hypertension. 

3. To recognize different food habits and their relation to hypertensive patients 

4. To determine the relationship between blood profiles such as plasma glucose, 

triglyceride (TG), total cholesterol (TC), low-density lipoprotein (LDL-c), high-density 

lipoprotein (HDL-c) and hypertension in the study population.  

5. To provide recommendations and suggestions to prevent and control hypertension 

 
1.6 Research Questions 
 
1. What are the main risk factors of hypertension among UNRWA PHC patients in Gaza 

Governorates? 

2. Is there an association between cigarette smoking and the occurrence of hypertension? 

3. What is the relationship between blood profiles such as plasma glucose, TG, TC, LDL-

c, HDL-c and hypertension in the study population?  

4. Does familial predisposition to hypertension increase the susceptibility to the 

development of disease? 

5. Is there a relationship between hypertension and level of education among UNRWA 

PHC patients in Gaza Governorates? 

6. Is there a relationship between hypertension and physical inactivity among UNRWA 

PHC patients in Gaza Governorates? 

7. Is there a relationship between hypertension and eating habits among UNRWA PHC 

patients in Gaza Governorates? 

8. Is there a relationship between hypertension and socio-economic status among 

UNRWA PHC patients in Gaza Governorates? 

9. What is the joint effect of body mass index (BMI) and increased hypertension 

incidence? 

10. Is there a relationship between hypertension and excess psychosocial stress among 

UNRWA PHC patients in Gaza Governorates? 

11. Are hypertension risk factors in the Palestinian people similar to those in other 

countries? 

 
1.7 Context of the study  
 
The demographic, socioeconomic, and political situations may force us to provide health 

services by specific way to suit these situations.  NCDs service is one that is most affected 

by this situation (Mc-Girk, 2009). 
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1.7.1 Demographic context 
 
Palestine Authority is limited into two geographically separated areas, GS and West Bank 

(WB).  The total area of both is 6257 km2, which represents 22% of historical Palestinian 

area (United Nations Environment Programs-UNEP, 2003).  In 2010, the total population 

of Palestinian in WB and GS is about 4,108,631 (1,561,906 in GS and 2,546,725 in WB) 

with population density 682 capita per km2 (Palestinian Center Bureau of Statistics - 

PCBS, 2010a).  The percentage of the refugee population in the Palestinian Territory is 

44% of the total Palestinian population, which is distributed by the region at 29.7% in WB 

and 67.4% in GS (PCBS, 2010a). 

  
GS is a narrow land, located on the south of Palestine on the coast of the Mediterranean 

Sea (MOH, 2005).  It is a high crowded area with approximately 1.6 million (PCBS, 

2010a) live in 378 km2 (UNEP, 2003).  The estimated density is about 4,279 people per 

square kilometer (PCBS, 2011a).  The population is concentrated in seven town, ten small 

villages and eight refugee camps; 70% of them are very poor.  This high population density 

creates an increased in refugee camps, which added a burden on the health system 

including UNRWA and could affect PHC services (UNRWA, 2009a).  

 
GS is divided into five governorates, North of Gaza, Gaza city, Mid-Zone, Khanyounis and 

Rafah.  The percentage of the population under 15 years old in GS is 41.1% and 2.9% of 

age 65 years and more (PCBS, 2010a).  According to UNRWA (2009a), the number of 

registered Palestinian refugees in 2008 was 1,073820.  About 71.6% is the proportion of 

refugees in GS, while the percentage of children below 14 years is 38.5% and the 

percentage of population 40 years and above is 21.2%. 

 
The epidemiological transitions in Palestine, as well as transitions in food consumption 

patterns and life style, have aggravated the burden of disease in the Palestinian Territory, 

as people are suffering from emerging epidemics of NCDs mainly diabetes, hypertension, 

CVDs, cancers, and others.  At the same time, there is a continuous suffering from the 

traditional infectious diseases and environmental challenges. Risk factors common to 

NCDs are prevalent amongst the Palestinian population such as tobacco consumption, diet 

rich in saturated fat and in simple sugars with the decreased consumption of fibers, whole 

grain foods, and complex carbohydrates, which lead to the increased prevalence of these 

illnesses   (Husseini et al., 2009a).                                                                                                                                                                                       
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1.7.2 Socioeconomic characteristic 
 
GS is considered as poor area with low income.  The economic situation is usually unstable 

due to frequent closure and the restriction of private commercial imported and exported 

materials.  Political conflict increases the economic and financial burden. The scarcity of 

work opportunity leads to drop in the standard of living.  There is no dependable social 

welfare system in GS, and employment is the main source of household income (MOH, 

2004).  Additionally, in the Occupied Palestinian Territory; rising poverty, deterioration in 

the quantity and quality of food, and the rapid deterioration in socio-economic and political 

conditions has added a new sense of urgency; as rising food prices, falling incomes, and 

increasing unemployment jeopardize food security.  In GS, the situation is dire with 56% 

of population classified as food insecure compared with 25% in WB (Abdul-Rahim et al., 

2009).  Nevertheless, siege, political, socio-economical, and demographic characters may 

affect badly many health problems and prevents access to health services. Constant 

exposure to life-threatening situations in a conflict setting is an additional specific social 

determinant of health, which can lead to disease (Giacaman et al., 2009; Stewart-Brown, 

1998; WHO, 2008a).  Moreover, because of recurrent occupation, stress is inherited in the 

life of the Palestinians particularly in GS increasing the prevalence of hypertension among 

the Palestinian community (Waterston et al., 2009; WHO, 2009a). 

 
1.7.3 Health care system 
 
The current Palestinian health system is made up of fragmented services that grew across 

different regimes.  Palestinian health services were neglected and starved of funds with 

shortages of staff, hospital beds, medications, and essential services; forcing Palestinians to 

depend on health services in Israel (Yudkin, 2009).  Additionally, economic deterioration 

and increasing poverty made Palestinians dependent on aid.  External aid accounts for 32% 

of the gross national income (Carter, 2009; World Bank, 2008).  Furthermore, dependence 

on aid impedes planning because of the unpredictability of funds and delays in translation 

of pledges into disbursements (Batniji et al., 2009; Leaning et al., 2003). 

The response of Palestinian was to create services through Palestinian health care 

infrastructure independent of the Israeli military. However, the first Official National 

Health Plan was published in 1994.  It aimed to regulate the health sector and integrate the 

activities of the four main health-care providers: Governmental sector led by the 

Palestinian MOH; United Nation Relief and Works Agency sector (UNRWA); Non 
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Governmental Organizations sector (NGOs), and Private sector (for-profit health sector) 

(Mataria et al., 2009). MOH is the main health care provider; it provides primary, 

secondary, and tertiary care.  It serves as regulatory body for the Palestinian health system.  

MOH owned and supervised 413 PHCs constituted 56.5% from the total PHC (MOH, 

2005).  While UNRWA continued to be the main comprehensive PHC provider for 

Palestinian refugees and continued to promote a comprehensive life cycle approach to 

health with a strong focus on PHC and prevention.  UNRWA operates 137 PHCs scattered 

in Palestine (UNRWA, 2010), health facilities in GS are 20 (UNRWA, 2009b). UNRWA 

offers health services free of charge for all refugees. In 2007, UNRWA treated 

approximately 34,000 hypertensive and 23,000 diabetic patients in GS, with a prevalence 

rate of 17% and 12% respectively of adult population (WHO, 2009a).  Among these 

patients, about 7,000 were receiving insulin therapy, 22,000 were taking hypertension 

drugs, and 23% of patients with hypertension and/or with diabetes were considered to be at 

high risk of complications and deaths (WHO, 2009a).  The NGOs is non-profit sector owns 

and operates 265 mini PHCs in Palestine (214 centers in WB and 51 centers in GS) (MOH, 

2005).  Finally, a private sector (profit) owned and operates hundreds of private settings by 

medical specialists, physicians, dentists, pharmacists, lab technicians and provides the 

three levels of care (MOH, 2005). 

 
1.8 Operational Definitions 
 
1. Blood pressure (BP):  Is the force of blood pushing against the walls of arteries (blood 

vessels).  Each time the heart beats, it pumps blood through blood vessels, supplying the 

body's muscles, organs and tissues with oxygen and nutrients that they need to function. 

Over the course of a day, an individual's BP rises and falls transiently many times in 

response to various stimuli (Natural Standard Research Collaboration-NSRC, 2008).  

 
2. Hypertension:  Is defined as SBP (top number) of l40 mmHg or greater and/or diastolic 

blood pressure (DBP) (bottom number) of 90 mmHg or greater in subjects who are 

currently taking medication to lower HBP.   While measuring the BP, first appearance of 

sound is used to define SBP, the disappearance of sound is used to define DBP (Fryar et 

al., 2010). 

 
3. Hypertensive patient:  Any patient diagnosed as hypertensive and the diagnosis is 

confirmed by a specialized physician (Fields et al., 2004). 
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4. UNRWA clinic:  Any clinic being run and under the authority of UNRWA 

 
5. Primary health care center (PHCs):  Center that serves as first point of contact with a 

health professional and provides outpatient medical and nursing care (WHO, 2010). 

 
6. Overweight:  According to WHO criteria, overweight is defined as a BMI {BMI = 

Weight (kg) /height (m2)} equal to or more than 25 kg/m2 (WHO, 2011d). 

 
7. Obesity:  According to WHO, obesity is defined as a BMI equal to or more than 30 

kg/m2 (WHO, 2011 d). 

 
8. Tobacco smoking:  Is the act of smoking tobacco products, especially cigarettes and 

cigars (Wordiq, 2010) 

 
9. Current smoker:  Someone who smokes tobacco both daily and occasionally at the 

time of the survey (Wordiq, 2010) 

 
10. Ex smokers:  Who had previously smoked but had quitted more than 3 months 

before the study (Al-Asadi, 2010). 

 
11. Never smokers:  Those who either have never smoked at all or have smoked less than 

100 cigarettes in their lifetime (Qian et al., 2011) 

 
12. Low fruits and vegetables consumption:  Those who consume less than five 

combined servings of fruits or vegetables per day of the week (WHO, 2010) 

 
13. Diabetes mellitus (DM):  Fasting blood glucose level ≥126 mg/dl, or random blood 

glucose level ≥ 200 mg/dl, or medication with anti-diabetic drugs (Khatib and El-Guindy, 

2005)  

 
14. Total cholesterol (TC):  According to the AHA, TC below 200 mg/dl is considered 

normal and at lower risk for heart disease, 200-239 mg/dl is borderline-high risk and TC of 

240 mg/dl or above is at higher risk (Kimberly, 2010). 

 
15. Physical activity:  It could be defined as how hard your body is working during 

aerobic activity (Centers of Disease Control and Prevention-CDC, 2010 ); it is classified as 

vigorous, moderate, light daily activity or inactive (Al-Asadi, 2010). 
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 Physical inactive:  No type of exercise practiced (Al-Asadi, 2010). 

 Light daily activities: Such as shopping, cooking, or doing the laundry.  It doesn't 

count toward the guidelines due to the body isn't working hard enough to get heart rate 

up (CDC, 2010). 

 Moderate-intensity physical activity:  Means you are working hard enough to raise 

your heart rate and break a sweat; as pleasure walking, climbing stairs, gardening, yard 

work, moderate-to-heavy housework, dancing and home exercise (CDC, 2010). 

 Vigorous-intensity physical activity:  Means you are breathing hard and fast and your 

heart rate has gone up quite a bit. If you're working at this level, you won't be able to 

say more than a few words without pausing for a breath as jogging or running, 

swimming, bicycling � done three or four times a week for 30-60 minutes � are best 

for improving the fitness of the heart and lungs (CDC, 2010). 

 
16. Level of education 

The researcher classified the educational level into three categories: 

 
 Low educational level: This level includes any person who did not enter school, or had 

been study in primary and preparatory school.  

 Medium educational level: This level includes persons who had been completed 

secondary school, and study 2-3 year diploma. 

 High educational level: This level includes persons who had been completed a 

university degree and /or college of advanced education. 

  
17. Risk factor:  Also called health risk, is defined as a factor that raises the probability of 

adverse health outcomes (WHO, 2009b).  

 
18. Poverty line:  According to PCBS, the poverty line and deep poverty line for the 

reference household (two adults and three children) stood at 2,237 NIS (609 US$) and 

1,783 NIS (478 US$) respectively (PCBS, 2010b).  
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Chapter ²² 

Literature Review 

 
Hypertension poses one of the greatest public health challenges for the 21st century, with 

particularly alarming trends in several parts of the world. 

This chapter starts with the explanation of the conceptual framework of the study. 

Definitions, classification and consequences of hypertension are presented.  Then 

prevalence of hypertension; internationally, regionally and locally is also discussed.  

Moreover, the risk factors associated with hypertension are explored based on the review 

of the related literature. 

 
  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2.1):  Conceptual framework for determinants of hypertension 

 
2.1 Framework of the study  
 
The researcher constructed the conceptual framework that addresses the major aspects of 

the study after reviewing the available literature about the concept under investigation.  

The researcher described the most common factors that could be associated with 

hypertension and selected some of these factors, which may affect hypertension in the 
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community such as, demographic and socioeconomic factors, lifestyle, and health profile.  

Cases and controls were matched for age, sex and locality.  

 
 Demographic variables 
 
Several studies highlight the association of various demographic factors with hypertension 

disease.  These factors include age, gender, marital status, and place of residency (Rampal 

et al., 2008). 

 
 Socioeconomic variables  

 
An exhaustive review of studies provided strong relationship between socioeconomic 

status including educational levels, occupation, and income with hypertension among both 

men and women (Al-Asadi, 2010). 

 
 Life styles 
 
The available information comes from too many studies illustrated that hypertensive 

patients could lower BP by making lifestyle changes which include; practicing regular 

exercise, quitting smoking, losing weight, reducing fat intake, reducing salt intake, and 

managing stress (Khatib and El-Guindy, 2005). 

 
 Health profile 
 
Hypertension substantially increases morbidity and impairs quality of life (QOL).  Several 

studies have established that hypertension is associated with increased in prevalence of 

many serious conditions such as stroke, IHD, MI, and HF.  In addition, it is consistent 

among review that hypertension tend to run in families (WHO, 2004b).  People with 

hypertensive relative are more likely to develop the disease compared with negative family 

history (UCSF Medical Center, 2011).  Therefore, family history of hypertension is a 

strong predictor for future hypertensive events.   

 
2.2 Blood pressure definition 
 
Measuring BP is no more than measuring the pressure required to force blood through 

blood vessels (Federal Bureau of Prisons, 2004).  "BP" is the force of blood pushing 

against the walls of the arteries as the heart pumps out blood.  If this pressure rises and 



�� 
 

stays high over time, it can damage the body in many ways (National Heart Lung and 

Blood Institute Diseases and Conditions Index - NHLBIDCI, 2008a). 

 
2.2.1 Systolic blood pressure (SBP):  The top number; measures the force while the heart 

pumps.  Normal healthy SBP is 120 mmHg or below (Federal Bureau of Prisons, 2004). 

 
2.2.2 Diastolic blood pressure (DBP):  The bottom number; measures the force at rest - 

that is in between heart pumps.  A normal healthy DBP is 80 mmHg or below (Federal 

Bureau of Prisons, 2004).  

  
While the DBP stays at about the same level all the time, SBP changes frequently 

depending on day-to-day activities and stress.  An occasional elevated number may not 

indicate HBP.  It takes several repeatedly elevated pressures to diagnose hypertension.  

When BP is too high (either systolic or diastolic or both) and remains high, blood cannot 

flow freely through the arteries and the heart has to pump harder (Federal Bureau of 

Prisons, 2004). 

 
2.3 Definition of hypertension 
 
The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation 

and Treatment of HBP (JNC VII PDET HBP) provides a classification of BP for adults 

aged ≥18 years.  The classification is based on the mean of two or more properly measured 

seated BP readings on two or more office visits. Normal BP is defined as levels <120/80 

mmHg.  SBP of 120�139 mmHg or DBP 80�89 mmHg is classified as pre-hypertension. 

These patients are at increased risk for progression to hypertension.  Hypertension is 

defined as SBP ≥140 mmHg or DBP ≥90 mmHg (Khatib and El-Guindy, 2005). 

 
BP, like height and weight, is a continuous biological variable with no cut-off point 

separating normotension from hypertension. The continuous relationship between the level 

of BP and cardiovascular risk makes any numerical definition and classification of 

hypertension somewhat arbitrary.  Therefore, a definition of hypertension is usually taken 

as that level of arterial BP associated with doubling of long-term cardiovascular risk 

(Khatib and El-Guindy, 2005). 
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2.4 Classification of hypertension 
 
Hypertension can be mild, moderate, or severe.  However, these terms do not truly refer to 

the severity of the overall risk to the patient but simply to the extent of the BP elevation at 

the time of the assessment. The severity also depends on the overall cardiovascular risk of 

the patient due to concomitant risk factors such as age, gender, smoking habits, plasma 

lipids, and associated organ damage (Alwan, 1996).  
 
The JNC VII PDET HBP classify BP as normal, pre-hypertension, hypertension stage 1, 

hypertension stage 2, and isolated systolic hypertension (Khatib and El-Guindy, 2005). 

 
Normal BP:  Is a SBP of less than 120 mmHg and a DBP less than 80 mmHg (<120/80 

mmHg) (Khatib and El-Guindy, 2005).  

 
Pre-hypertension:  Is when the SBP and DBP is higher than the normal, but not high 

enough to be considered HBP (140/90 mmHg).  Pre-hypertension is a SBP between 120 

and 139 or a DBP between 80 and 89.  For example, BP readings of 138/82, 128/70, or 

115/86 are all in the "pre-hypertension" range (Khatib and El-Guindy, 2005).  

 
 Stage 1 hypertension:  Is a SBP between 140 and 159 mmHg and a DBP between 90 and 

99 mmHg (Khatib and El-Guindy, 2005).  

 
Stage 2 hypertension:  Is a SBP of 160 mmHg or higher, and a DBP of 100 mmHg or 

higher (Khatib and El-Guindy, 2005).  

 
Isolated systolic hypertension:  As people become older, the DBP will begin to decrease 

(<90) and the SBP begins to increase (≥140), which may lead to HBP.  This disorder is 

called isolated systolic hypertension (Khatib and El-Guindy, 2005).  

 
Both increased systolic and DBP can increase the risk for congestive heart failure (CHF, or 

problems with the heart pumping blood to the body), heart attack, kidney disease, stroke 

(neurological damage to the brain due to a lack of oxygen), and erectile dysfunction.  The 

condition may be complicated by amputation of the legs, and blindness (Alwan, 1996). 

 
2.5 Standard method of measuring BP (Standardized technique) (Alwan, 1996) 
 
BP is measured by using a mercury sphygmomanometer. There are several sources of 

inaccuracies. These include technical inaccuracies, some of which are avoidable, the 
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inherent variability of BP, and the tendency for BP to increase in the presence of a 

physician or less markedly a nurse, commonly known as �white-coat� hypertension. A 

false diagnosis of hypertension is generally reached due to hasty measurements, incorrect 

techniques, or the tenseness of the patient.  Before measurement commences the patient 

should be seated for several minutes in a quiet room. The arm muscles should be relaxed 

and the forearm supported such that the cubital fossa is at heart level (fourth intercostal 

space).  Care should be taken to avoid tight sleeves.  BP may also be measured with the 

subject supine or standing, and in each position the arm should be supported at heart level.  

A cuff of suitable size is applied to the exposed upper arm.  A cuff for adults must have a 

bladder 13-15 cm wide and 30-35 cm long to encircle the average arm.  Larger cuffs are 

needed for fat arms and smaller cuffs for children. Inadequate cuff size may result in 

overestimation of the true BP.  The cuff is rapidly inflated until the manometer reading is 

about 30 mmHg above the level at which the pulse disappears, and then slowly deflated 

approximately 2 mmHg at a time.  During this time, the Korotkoff sounds are auscultated 

through a stethoscope placed over the brachial artery. The pressure at which repeated and 

clear sounds are first heard is the SBP.  The DBP is the pressure at which the sounds 

disappear (phase V).  The use of muffling sounds (phase IV) gives significantly higher 

DBP values and is to be avoided.  If the BP is greater than 140/90, it should be repeated 

and both values should be recorded.  Both systolic and DBP should be measured at least 

twice over a period of no less than three minutes; all the readings should be recorded and 

the mean value for both systolic and DBP should be used.  It is also recommended that on 

the first visit the BP should be measured on both arms.  In elderly and diabetic people with 

confirmed hypertension, measurement with the patient in the lying position and again after 

standing for one to five minutes should also be performed on initial assessment in order to 

rule out postural hypotension.  

 
2.6 Causes of hypertension  
 
2.6.1 Primary hypertension (no identifiable cause) 
 
Over 95% of cases of hypertension with no specific cause can be identified.  These cases 

are diagnosed as having primary (or essential) hypertension (Alwan, 1996). 
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2.6.2 Secondary hypertension (identifiable specific causes) 

 
In a small minority of people with hypertension, a specific cause can be identified; these 

patients are diagnosed as having secondary hypertension (or less commonly, inessential 

hypertension).  It is a type of hypertension, which by definition is caused by an identifiable 

underlying secondary cause.  It affects only 5% of hypertensive patients.  Adequate 

attention should be paid to these curable or reversible causes of hypertension (Alwan, 

1996).   

 
The major causes of secondary hypertension are renal (e.g. renal parenchymal disease, 

renovascular causes, and rennin producing tumors), drugs (e.g. oral contraceptives, 

corticosteroids, liquorice and carbenoxolone, sympathomimetics, and non-steroidal anti-

inflammatory drugs), endocrine (e.g. acromegaly, cushing syndrome, primary 

hyperaldosteronism, congenital adrenal hyperplasia, phaeochromocytoma and carcinoid), 

coarctation of the aorta and aortitis, pregnancy-induced hypertension (NSRC, 2008). 

 
2.7 Cardiovascular risk factors 
 
The WHO Expert Committee on Hypertension Control recently stratified patients with 

hypertension into risk groups for therapeutic decisions.  They found that, the risk of CVDs 

in patients with hypertension is determined not only by the level of BP but also by the 

presence or absence of target organ damage or other risk factors, which independently 

modify the risk for subsequent CVDs.  In addition, their presence or absence is determined 

during the routine evaluation of patients with hypertension (e.g., history, physical 

examination, laboratory tests).  Based on this assessment and the level of BP, the patient's 

risk group can be determined.  Lewington et al., (2002) indicated deaths from both IHD 

and stroke among one million adults in 61 prospective studies; they found, deaths increases 

progressively and linearly from levels as low as 115 mmHg SBP and 75 mmHg DBP 

upward.  For every 20 mmHg systolic or 10 mmHg diastolic increase in BP, there is a 

doubling of mortality from both IHD and stroke and this present in individuals ranging 

from 40-89 years of age.  In addition, longitudinal data from the Framingham Heart Study 

(2001), indicated that, BP values between 130�139/85�89 mmHg are associated with a 

more than twofold increase in relative risk (RR) from CVD as compared with those with 

BP levels below 120/80 mmHg (Vasan et al., 2001).  Similarly, WHO reported that, 45% 

of cardiovascular deaths among those older than 30 years can be attributed to raised BP, 
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16% to raised cholesterol and 13% to raised blood glucose; the estimated combined effect 

of these three risks is about 48% of CVDs (WHO, 2009b). 

 
2.8 Risk Stratification 
 
2.8.1 Risk Group A 
 
Risk group A includes patients with no clinical CVD, target organ damage, or other risk 

factors but with high-normal BP or stage 1, 2, or 3.  Persons with stage 1 hypertension in 

risk group A are candidates for a longer trial (up to one year) of vigorous lifestyle 

modification with vigilant BP monitoring.  Pharmacologic therapy should be added if goal 

BP is not achieved.  For those with stage 2 or 3 hypertension, drug therapy is warranted 

(TSR JNC PDET HBP, 2004).  

   
2.8.2 Risk Group B 
 
Risk group B includes patients with hypertension with one or more of risk factors who do 

not have clinical CVD or target organ damage or DM. This group contains the large 

majority of patients with HBP.  If multiple risk factors are present, antihypertensive drugs 

should be considered as initial therapy. Lifestyle modification and management of 

reversible risk factors should be strongly recommended (TSR JNC PDET HBP, 2004).   

 
2.8.3 Risk Group C 
 
Risk group C according to the clinical opinion of the JNC VI that, some patients who have 

high-normal BP as well as renal insufficiency, HF, or DM should be considered for prompt 

pharmacological therapy. Appropriate lifestyle modifications always should be 

recommended as adjunct treatment (TSR JNC PDET HBP, 2004). 

 
2.9 Evaluation of hypertensive patients 
 
For evaluation of a hypertensive patient, a comprehensive history should be obtained. 

Careful physical examination with focus on signs suggesting secondary hypertension and 

target organ damage is done, and routine laboratory tests are recommended.  Further 

extended evaluation depends on the initial findings and results. 

 
2.9.1 Risk factors 
 
According to WHO (2005), these risk factors are identified as follow;  
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Level of SBP and DBP, gender (for males aged 55 years and more, and for females over 65 

years), smoking, dyslipidaemia, family history of premature CVDs (for men aged less than 

55 years, and for women aged less than 65 years), dietary habits/obesity particularly 

abdominal obesity, amount of exercise, and C-reactive protein ≥1 mg/dl (Khatib and El-

Guindy, 2005). 

 
2.9.2 Associated clinical conditions 
 
Hypertension is the most important risk factor for morbidity and mortality.  If inadequately 

treated, hypertension increases the risk of vascular damage.  It increases hardening of the 

arteries thus predisposes individuals to several complications include; CVDs (transient 

ischemic attack, stroke, hemorrhage), heart disease (angina, MI, HF), renal disease 

(diabetic nephropathy, serum creatinine >1.5 mg in men, >1.4 mg in women, protienuria 

>300 mg/24 hours), peripheral vascular disease, and advanced retinopathy (hemorrhage, 

exudates, papilloedema) (Khatib and El-Guindy, 2005). 

 
2.9.3 Diabetes mellitus (DM) 
 
The cut-off value for confirmation of diagnosis of diabetes is a fasting plasma glucose 

(FPG) level ≥ 126 mg/dl on at least two consecutive tests within one week (UNRWA, 

2009b).  FPG falling between 100-125 mg/dl were classified as impaired fasting glucose 

(IFG).  In order to establish the diagnosis of diabetes or otherwise,   patients should be 

required to perform another FPG test within a week.  If the value is still between 100-

125mg/dl, then oral glucose tolerance test (OGTT) should be performed.  Diabetes is 

diagnosed if plasma glucose is elevated to be >200 mg/dl two hours after the challenge 

(UNRWA, 2009b). 

 
2.9.4 High risk groups 
 
These groups are classified as a high risk for hypertension: 

 Smokers, previous MI, DM, evidence of organ damage, elderly, family history,   

hyperlipidaemia (Khatib and El-Guindy, 2005). 

 
2.9.5 Laboratory tests 
 
Although the minimum laboratory investigation needed is a matter of debate, the type and 

extent of investigations will vary from one place to another according to the availability of 

resources and the development of the guidelines.  Laboratory investigations should be 
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directed at providing evidence of additional risk factors, searching for secondary 

hypertension and assessing presence or absence of target organ damage.  They include 

routine tests, recommended tests, and specific tests for extended evaluation of hypertensive 

complications and causes of secondary hypertension (Chobanian et al., 2003; Zanchetti et 

al., 2003).   

These laboratory tests are identified as urine analysis, haematocrit, blood glucose, serum 

potassium and sodium, ECG (S V1+R V5 or RV6), serum cholesterol, serum creatinine or 

blood urea nitrogen. 

 
2.10 Indicators  
 
Several indicators are used to highlight hypertension disease risk factors among adults as a 

cornerstone in the prevention and treatment of this disease including:  

 
1- Primary variables and respective indicators  
 
A- Classification of BP  
 
BP was classified using the international criteria by using the criteria of WHO to define 

hypertension.  Normal BP is defined as levels <120/80 mmHg.  SBP of 120�139 mmHg or 

DBP 80�89 mmHg is classified as pre-hypertension.  Hypertension is defined as SBP ≥140 

mmHg or DBP ≥ 90 mmHg (Khatib and El-Guindy, 2005).   

 
B- Classification of glucose (American Diabetic Association, 2005) 
 
DM was diagnosed in accordance with the criteria established by the American Diabetes 

Association: 

 FPG ≥126 mg/dl 

 2 hour plasma glucose ≥200 mg/dl 

 
2- The secondary variables (Pontaza et al., 2007) 
 
 Overweight:  25-29.99 kg/m2, Obesity grade ²:  30-34.99 kg/m2, Obesity grade Ï:  35-

39.99 kg/m2, Obesity grade III:  ≥ 40 kg/m2; 

 Waist:  Men ≥102 cm, Women ≥88 cm; 

 TC:  Desirable < 200 mg/dl, Borderline 200-239 mg/dl, High ≥240 mg/dl; 

 LDL-c:  Optimal <130 mg/dl, Borderline 130-159 mg/dl, High ≥160 mg/dl;  

 HDL-c:  Optimal ≥ 60 mg/dl, Borderline 40-59 mg/dl, Low <40 mg/dl;  
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 TG:  Normal <150 mg/dl, Borderline 150-199 mg/dl, High ≥200 mg/dl;  

 Smoking habit:  Current smoker smokes one or more cigarettes/day; 

 Family history of DM, hypertension, stroke, hypercholesterolemia, and AMI; 

 Socio-demographic data: Educational level, current employment, place of residence, 

ethnic group; 

 Physical activity:  Inactive�sedentary refers to no physical activity beyond baseline 

activities of daily living.  Low/Insufficient activity refers to less than 150 minutes�week 

of moderate-intensity physical activity.  Medium activity refers to 150 to 300 

minutes�week of moderate-intensity activity.  High activity is more than 300 

minutes�week of physical activity (Leavitt, 2008). 

 
2.11 Magnitude of the problem 
 
The increasing prevalence of NCDs is a serious challenge, where the success in extending 

life expectancy is translated into a real threat to global health.  Furthermore, the process of 

urban development and changes in lifestyle and the profile of risk factors that many 

communities are experiencing will also tend to increase the NCDs load.  In contrast, NCDs 

start slowly and often asymptomatically but last longer.  Many patients have to live with 

NCDs for the rest of their lives.  It is estimated that in coming years the burden of 

mortality due to NCDs will continue to increase worldwide.  Cardiologists are facing more 

elderly with CVDs mainly hypertension (Pontaza et al., 2007). 

 
2.11.1 Globally (International hypertension disease) 
 
In 2004, WHO began sounding the alarm about worldwide epidemic of hypertension.  

There was an estimated one in every eight deaths worldwide from hypertension, making 

hypertension the third leading killer in the world.  Globally, there are one billion people 

with hypertension, and 4 million people die annually as a direct result of hypertension.  

The high prevalence of hypertension worldwide has contributed to the present pandemic of 

CVDs (WHO, 2004b).  

  
However, as inferred from the literature, there are important regional variations in BP 

distributions even taking into account potential differences in the technique of BP 

measurement.  For example, in both sexes for all ages >45 years, average BP levels are 

highest in populations from Eastern Europe and Russia.  Average levels are also 

particularly high in the Middle East, North Africa, and parts of Sub-Sahara Africa (Lawes 
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et al., 2006).  In 2025, the worldwide prevalence of hypertension is predicted to increase 

by 9% in men and 13% in women.  This result from the ongoing increase in population 

size and changes in the age distribution of the population, specifically, a larger proportion 

of the world population is expected to be older by 2025 (Casas et al., 2005). 

 
By comparison, a literature search of the Medline database supports the notion of 

hypertension transition in the world.  The reported prevalence of hypertension varied 

around the world, with the lowest prevalence in rural India (3.4% in men and 6.8% in 

women) and the highest prevalence in Poland (68.9% in men and 72.5% in women). 

Awareness of hypertension was 46% and varied from 25.2% in Korea to 75% in Barbados.  

Treatment varied from 10.7% in Mexico to 66% in Barbados, and control varied from 

5.4% in Korea to 58% in Barbados (Kearney et al., 2004).  Additionally, Kearney et al., 

(2005) mentioned that, about one in four adults worldwide would be classified as 

hypertensive.  Currently, this equates to about one billion individuals, and is expected to 

grow to >1.5 billion (≈30% of the global population) by 2025 as a consequence of the 

ongoing increases in both total population size and the proportions within populations 

reaching older ages.  The majority of adults in higher and lower-income populations have 

non-optimal BP.  In higher-income regions, the figure of hypertensive individuals is 

predicted to grow by 70 million people from 2000 to 2025, whereas in lower-income 

regions, the number is predicted to rise up to 500 million over the same period (Perkovic et 

al., 2007). 

 
United States (US):  Fields et al., (2004) conducted their study to estimate the prevalence 

of hypertension among US adults by age and sex using data from the National Health and 

Nutrition Examination Survey in 1999 to 2000.  The study found at least 65 million adults 

had hypertension.  The total hypertension prevalence rate was 31.3%.  About 81% of US 

adults with hypertension were aged 45 years or older.  At least 48 million non-Hispanic 

white adults, ≈9 million non-Hispanic black adults, ≈3 million Mexican American, and 5 

million other adults had hypertension.  While, Wolz et al., (2000) mentioned that, the trend 

of hypertension is increased by ≈30% for 1999 to 2000 compared with at least 50 million 

for 1988 to 1994 (P<0.001).  These trends were associated with an increase in obesity, 

aging and growing population (US Department of Health and Human Services - USDHHS 

and CDC, 2003; Wright et al., 2004).  Additionally, Chobanian et al., (2003) revealed that, 

at young ages, the prevalence of hypertension was higher in men than in women compared 
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with older people, which was higher in women (35 million) than in men (30 million).  This 

may be due to postmenopausal status and differences in sex-specific life expectancy may 

contribute to this phenomenon.  In addition, Casas et al., (2005), mentioned that, nearly 

one in three American adults had HBP.  Approximately two-thirds of people over age 65 

years had HBP.  Of those people with HBP, 71.8% were aware of their condition, 61.4% 

were under current treatment, 35.1% had it under control.  

 
India:  The overall burden of BP related diseases is rapidly rising in countries such as 

India as a consequence of the aging population, increasing urbanization, and increases in 

age-specific rates of conditions such as stroke.  A number of studies have been conducted 

in different geographical areas, in urban as well as rural area among adults (20 years and 

more), found that, 16% of IHD in the country is attributable to hypertension.  While 21% 

of peripheral vascular diseases and 24% of AMI cases could be attributed to elevated BP.  

Attributable risk due to hypertension was found to be 29% for stroke (whoindia.org, 1995-

2002). 

 
China:  Hypertension is an important public health problem in rural China with a rapidly 

increasing prevalence noted in recent years.  A cross sectional study was conducted in rural 

Shandong Province, China, in 2007 using multistage cluster sampling.  A total of 16,364 

rural residents aged 25 years and more were interviewed and examined.  The study 

revealed that, overall 43.8% of the population had hypertension. Among hypertensive 

patients, only 26.2% were aware of their hypertension, 22.2% were currently undergoing 

antihypertensive treatment, and 3.9% achieved BP control.  Lack of knowledge about 

hypertension and the importance of BP control were associated with poor compliance with 

non-pharmacological and pharmacological treatments (Li et al., 2010).  

 
Sub-Saharan Africa:  In sub-Saharan Africa, communicable diseases continue to have the 

greatest disease burden but it is estimated that in the next few decades NCDs will outstrip 

communicable diseases as major cause of death (Kengne et al., 2007).  This is illustrated 

by a combination of demographic changes, increasing urbanization and associated changes 

in levels of risk factors like tobacco smoking, alcohol consumption, obesity and physical 

inactivity.  Studies conducted in Cameroon in 1994 and 1998 showed that, age, obesity and 

hypertension were significantly associated with hyperglycemia, the prevalence rates of 

hypertension and diabetes in the adult urban men were 17.6% and 6.2% in 1998, compared 

with 8.3% and 1.1% in 1994 (Kengne et al., 2007).  
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Finland:  Three independent cross-sectional population surveys were conducted in 1982, 

2002 and 2007 with age-stratified samples of men and women aged 25-64 years from the 

national population register.  The prevalence of hypertension was from 63.3 to 52.1% 

among men and from 48.1 to 33.6% among women (P<0.001 for both sexes) (Kastarinen 

et al., 2009).  However, during the past 5-year period (2002-2007), a decline was observed 

only in women in southwestern Finland (P=0.003).  Furthermore, previously observed 

significant increases in the proportions of treated and controlled hypertensive individuals 

did not continue among men during 2002-2007 despite the evident progress in all aspects 

of hypertension care in 1982, still present in 2007.  Only 68% of all hypertensive 

individuals were aware of their condition, among them only 52% were treated with 

antihypertensive drugs and 37% of the drug-treated patients had normal BP (Kastarinen et 

al., 2009). 

 
Indonesia: WHO stepwise approach (2002) for collecting surveillance data for NCDs was 

used to collect prevalence data for hypertension and their risk factors.  The estimated 

prevalence of hypertension during the survey was 8.9% (95%CI 5.1�12.5).  This 

prevalence greatly varied according to sex and age group, and 50% of males or females 

above 55 years old had HBP.  After adjusting for age using the WHO New World 

Population, this prevalence was 20.8% (95%CI 19.1�22.5) (Ng et al., 2006a).  Similarly, 

the protocol of the WHO Stepwise approach was used in 2001 to estimate the prevalence 

and distribution of risk factors for NCDs, to identify the risk-factors burden among 

Indonesia rural and urban populations; the study showed that, smoking prevalence was 

high among men (53.9%) in both rural and urban populations; it was almost non-existent 

among women.  A higher proportion of the urban population and the richest quintile of the 

rural population had HBP.  Moreover, they were classified as being overweight or obese 

when compared with the poorest quintile of the rural population.  Richest quintile who 

lived in the rural area were 1.5 times more likely to have raised BP and eight times more 

likely to be overweight than the poorest.  Clustering of risk factors was higher among 

richest that live in the rural area compared with the poorest, and just 20-30% lower 

compared with the urban population (Ng et al., 2006b). 

 
2.11.2 Eastern Mediterranean Region (EMR) 
  
Hypertension becomes a serious medical problem in developing countries like those in 

EMR.  It is emerging as a considerable challenge to public health and an important cause 
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of morbidity and mortality like other regions worldwide.  This result is according to a 

study conducted by WHO Stepwise data from the selected countries in the EMR (2003-

2007).  The study showed that, there were marked variations in the incidence of 

hypertension in the region.  The highest prevalence of hypertension was reported from Iraq 

(40.4%) followed by Bahrain with a rate of 38.2%, while the lowest prevalence of 

hypertension was reported from the Islamic Republic of Iran (14.8%), followed by Kuwait 

and Oman (20.5%).  The prevalence of hypertension in Egypt was 26.7% and in Jordan 

26% in comparison to Saudi Arabia 21.3%, and Sudan 23.6% (WHO, 2011e). 

 
Additionally, Hassanein (2006), mentioned that, the prevalence of hypertension averages 

in the EMR was 29% and it affects approximately 125 million individuals, while the 

incidence of hypertension in this region was 26%, whereas the awareness rate among the 

hypertensive people has been consistently low, up to 70% of people with elevated BP not 

aware of their condition.  Of greater concern, the development of serious and potentially 

fatal complications, which are on the increase including the incidence of stroke, end-stage 

renal disease and HF, thus causing considerable suffering and enormous health costs.  

Therefore, there is a pressing need for action to control this problem.  The region includes 

also large differences in population size, wealth and health expenditure, which is 

associated with changes in the levels of risk factors like obesity, overweight and 

hypercholesterolemia (WHO, 2009b). 

 
Kingdom of Saudi Arabia (KSA):  A community-based study was conducted to 

determine the prevalence of hypertension among Saudis of both gender between the ages 

of 30-70 years in rural as well as urban communities during a 5-year period between 1995 

and 2000.  The study found that, hypertension is increasing in prevalence in KSA affecting 

more than one fourth of the adult Saudi population.  The prevalence of hypertension was 

26.1% in crude terms.  For males, the prevalence of hypertension was 28.6%, while for 

females, the prevalence was significantly lower (23.9%, P<0.001).  The urban population 

showed significantly higher prevalence of hypertension (27.9%) compared to 22.4% in 

rural (P<0.001).  The prevalence of coronary artery disease (CAD) among hypertensive 

patients was higher compared to normotensive (8.2% vs. 4.5%, P<0.001).  Increasing 

weight showed significant increase in prevalence of hypertension in a linear relationship 

(AL-Nozha et al., 2007).  This is consistent with the study conducted by WHO Stepwise 
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data in 2007, the prevalence of hypertension in KSA was 21.3%, and obesity was 68.8%, 

while hypercholesterolemia was 19.15% (WHO, 2011e).  

                                                                                                                              
Egypt:  Egypt has undergone dramatic socio-economic changes in the second half of the 

20th century, which has resulted from a great tide of urbanization and a rise in living 

standards.  This is reflected by a rise in the average age for both men and women, and a 

change in the pattern of diseases.  While there is a decline in infectious and rheumatic heart 

disease prevalence, there is an epidemic of CAD and its risk factors such as hypertension, 

diabetes and smoking.  According to official statistics, CVD accounted for 12.4% of all 

deaths in Egyptians in 1970, whereas in 1998 it was responsible for 47% of the nation's 

mortality (Ibrahim, 2003).  Additionally, a retrospective study conducted in a general 

cardiology clinic to study the relative contribution of systolic vs. diastolic HF and the 

prevalence of risk factors among Egyptians population.  The study found that, 66% had 

systolic HF, while 34% had diastolic HF.  Mean age was 60±10 and 63±11 years 

respectively (P=0.13).  Systolic CHF patients had significantly more CAD, while those 

with diastolic failure were mostly hypertensive (P<0.01 for both).  There was no 

significant difference in the incidence of DM, cerebrovascular accidents or arterial 

fibrillation between the two groups.  Patients with systolic failure required more 

hospitalization (P<0.05), and had a mortality rate of 17.6% vs. 11.3% for patients with 

diastolic HF (P=0.3) (Ibrahim, 2003).  In addition, according to the National Hypertension 

Project in Egypt, the estimated prevalence of hypertension in adult Egyptians was 26.3% in 

1999.  This high number may be due to the increased in the levels of risk factors such as 

diabetic (9.3%), and this figure rises to 20% in high socio-economic sections in the cities.  

Approximately 40% of adult males are smokers (Ibrahim, 2003).  In addition, WHO 

Stepwise data (2006), mentioned that, the prevalence of hypertension in Egypt was 26.7%.  

The rising figure may be due to the high prevalence of overweight and obesity (66%), 

while hypercholesterolemia was 19.4% (WHO, 2011e). 

 
2.11.3 Locally (Gaza Strip) 
 
In 2006, the rate of reported hypertension in Palestine was 8·1% at age 40�49 years, 22·6% 

at 50-59 years, and 35·2% at 60 years and older (PCBS, 2007a).  Additionally, in two 

population-based cross-sectional studies done in 1996�98, the rate of hypertension ranged 

from 21·5% to 25·4% in adults aged 30�65 years in two communities in the WB (Abdul-

Rahim et al., 2001).  In addition, data gathered by UNRWA showed that, the rate of 
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hypertension was 14·3% in people aged 40 years and older in WB, and 17·4% for 

registered Palestinian refugees in GS (UNRWA, 2007a).  While, by the end of 2008, there 

were more than 177,000 diabetic and hypertensive Palestinian refugee patients under 

supervision of the five Fields of UNRWA's area of operations.  The estimated prevalence 

rates of DM and hypertension among refugee persons utilizing UNRWA health services 

aged 40 years and above were 10.7% and 16.4% respectively (UNRWA, 2009b). In 

addition, data collected from UNRWA health care facilities reveal that approximately one 

third of non-communicable disease patients under supervision, Agency-wide suffer from 

the double burden of diabetes and hypertension.  Studies have shown that achieving 

acceptable control is more difficult and the probability of developing adverse outcomes 

including end-stage complications, disability and premature death is higher among patients 

who have both diseases (UNRWA, 2009c). 

 
In contradictory to that, the magnitude of hypertension diseases burden in MOH Annual 

Report (2004) on the health status in Palestine, revealed that, there is no or poor national 

data available on the overall incidence and prevalence of hypertension diseases.  In 

general, we depend on mortality data to estimate the impacts of these conditions.  The 

current system counts mainly the visits of the patients to PHCs, which does not reflect the 

real prevalence or incidence.  Additionally, there is fragmentation in reporting and 

managing system regarding CVDs, and inability to estimate the direct and indirect cost and 

resources required as drugs, policy, and decision making regarding prevention and 

treatment. 

  
Despite of deficient statistical data available on trends of hypertension disease burden, and 

the prevailing political situation, which negatively affect all aspects of our lives, there is a 

real effort being done on the national level.  These efforts organize and implement a 

unified strategy in an attempt to create organizational capacities and bridge gaps in the 

inherited health care system from the Israeli occupation to control of these diseases in 

Palestine, which thought on the increasing especially among older age (MOH, 2004). 

 
Hypertension disease mortality in Palestine 
 
Hypertension disease is the eighth leading cause of death among total population in 

Palestine (4.8%) in the year 2005, while it was the ninth leading cause of deaths in males 

and females (2.7% and 3.8% respectively).  In addition, hypertension disease is the fifth 
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leading cause of CVDs deaths, 12.9% of the total cardiovascular mortality with a rate of 

13.0 per 100,000 (MOH, 2005).  According to MOH (2006), CVDs, principally heart 

diseases are the first leading cause of death among population in Palestine in the year 2005.  

There was gender variation with a proportion more predominant among males than females 

(30.2% vs. 25.9%) of total CVDs mortality.  IHD is the leading of CVD mortality (36.1%) 

with a rate of 36.4 per 100,000 populations.  Mortality among males is higher than females 

(57.7% vs. 42.3%).  Cerebrovascular disease is one of the highest leading causes of death 

in general population (11%), it is the third in males (9.9%) and the second in females 

(12.4%), it represented the third leading cause of death of total CVD mortality (29.5%). 

 
2.12 Prevalence of risk factors 
  
Although the exact cause of HBP is unknown, there are certain traits, conditions, or habits 

that may increase the risk for hypertension.  These conditions are called risk factors 

(NHLBIDCI, 2008b).  Each risk factor has its own causes, that many have their roots in a 

complex chain of events over time consisting of socioeconomic factors, environmental and 

community conditions, and individual behavior.  Some elements in the chain - such as 

cholesterol - act as a relatively direct cause of the disease.  Some risks located further back 

in the causal chain act indirectly through intermediary factors.  These risks include 

physical inactivity, alcohol, smoking or fat intake.  For the most distal risk factors - such as 

education and income - less causal can be attributed to each risk.  Health risks are in 

transition as patterns of consumption markedly change around the world, and populations 

contain higher proportions of older people.  So modifying the background of these causes 

is more likely to have amplifying effects (WHO, 2009b). 

 
The five leading global risks for mortality in the world are HBP (12.8%), tobacco use 

(8.7%), high blood glucose (5.8%), physical inactivity (5.5%), overweight and obesity 

(4.8%) (WHO, 2004b).  Tobacco is one of the leading risks for both high and middle-

income countries.  In high-income countries, it accounts for ≈ 11% of the disease burden 

and 18% of deaths.  Alcohol, overweight, and HBP are leading causes of healthy life years 

lost where each being responsible for 6�7% of the total (WHO, 2004b).  Therefore, risk 

factors are considered as well-known predictors for future hypertension events (Chan, 

2005; Niskanen, 2004; Sharma et al., 2006). They are more prevalent in patients with 

hypertension than in non-hypertensive people, these differences may be attributed to 

socio-cultural differences or to psychosocial variability (Yan, 2003). 
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Oklahoma:  A study was conducted by Han (2011) showed that, most respondents with 

hypertension were aged 45 years or older (84.2% vs. 46.3%) and overweight or obese 

(63%, 70.2% Vs 59.8%).  Almost two-thirds of the respondents with hypertension were 

married, and more than half had lower levels of education. 

   
Sub-Saharan Africa:  Kengne et al., (2007) conducted their study among adults aged (15�

99) years.  They found that, hypertension was more common among illiterate less than 

primary school (60%), smoking habits were six times more frequent in men and 85% of 

participants reported alcohol consumption.  Sedentary lifestyles at work and at leisure time 

were prevalent.  Women displayed high prevalence of obesity.  The prevalence of 

hypertension increased with age in both sexes. The risk of hypertension significantly 

increased with clustering of risk factors (P=0.001) like age, obesity, low physical activity 

and positive family history of hypertension and in men (P=0.008). 

 
China: The International Collaborative Study of CVD in Asia conducted (2000-2001) to 

estimate the prevalence of hypertension in the general adult population in China.  The 

study results indicated that, hypertension is highly prevalent in China (27.2%), the 

prevalence increased with advanced age, occurring most often in people aged (65 to 74) 

years and in men.  The percentages of those that are aware, treated, and controlled are 

unacceptably low (GU et al., 2002).  Additionally, Sun et al., (2007) estimate the 

prevalence of pre-hypertension and hypertension in the rural adults of Liaoning province of 

China.  The study revealed a high prevalence of pre-hypertension and hypertension.  The 

prevalence of hypertension was 37.8%, women seem to develop hypertension most often 

than men (38.6% vs. 37%).  

 
Portugal: Macedo et al., (2005) conducted their study regarding the prevalence of 

hypertension and its risk factors among Portuguese adult population aged 18-90 years, 

revealed that, 42.1% had hypertension.  The prevalence of hypertension increases with age 

occurring most often in people over age 35 years.  Men seem to develop it most often than 

women.  The prevalence of hypertension in the three age groups studied (younger than 35 

years, 35-64 years, and older than 64 years) was (26.2, 54.7 and 79%) in men and (12.4, 

41.1 and 78.7%) in women respectively. 

 
United States:  In the US, about 72 million people have HBP, which are about one in three 

adults (NHLBIDCI, 2008a).  In addition, Data from the National Health and Nutrition 
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Examination Surveys (2005-2006), revealed that, 29% of all US adults 18 years and older 

had hypertension, 28% had pre-hypertension, and 78% were aware of their condition. The 

prevalence of hypertension was nearly equal between men and women.  Overall, 68% of 

hypertensive adults were using antihypertensive medication, among them 64% achieved 

BP less than 140/90 mmHg (Ostchega et al., 2008).  Additionally, the prevalence of 

hypertension among African Americans in the US is among the highest in the world (AHA 

and ASA, 2011).  Non-Hispanic black women have two times higher prevalence of 

diabetes than non-Hispanic white women, 77.7% are overweight and obese, while 70.8% 

of non-Hispanic black men are overweight and obese (AHA and ASA, 2011).  Physical 

inactivity is more prevalent among African Americans than Caucasians.  Among non-

Hispanic blacks, only 29.3% are considered regularly active.  Additionally, 22.9 % of 

black males and 18.8% of black females smoke cigarettes.  This increased a person�s risk 

for stroke by two to four times (AHA and ASA, 2011). 

 
Risk Factors in EMR 
 
Hypertension diseases affect on the average about one quarter of the population in the 

EMR (12% -35%).  Pre-hypertension doubles the risk for developing hypertension and 

should be treated essentially with lifestyle modifications (WHO, 2004a).  Risk factors in 

countries of the region include smoking (16%-35%), diabetes (7%-25%), overweight (40-

70%), dyslipidemia (20- 45%) and physical inactivity (70%- 85%) (WHO, 2004a).  

Lowering BP reduces stroke by 35%-40%, MI by 20%-25% and HF by more than 50% 

(WHO, 2004a).  Preventive efforts should concentrate on treating obesity, DM, healthy 

nutrition, cessation of smoking and physical activity.  

 
Iran:  In 2005, a survey of risk factors of NCDs was conducted among Iranian adult 

population to estimate the total prevalence of hypertension.  Approximately 25% Iranians 

aged 25�64 years had hypertension; additionally, 46% had pre-hypertension. Among 

hypertensive patients, 34% were aware of their elevated BP; 25% were taking 

antihypertensive medications.  Hypertension and pre-hypertension were associated with 

age, male gender, obesity, hypercholesterolemia, and diabetes (Esteghamati et al., 2008). 

 
Jordan:  A cross-sectional study was conducted between February and July 2006 to assess 

the frequency of metabolic syndrome among patients with hypertension aged between 25�

80 years attending family practice clinics in the university of Jordan Hospital.  The study 
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found that, 65% of hypertensive patients had metabolic syndrome.  DM was the most 

frequent component of metabolic syndrome in males, while LDL-c and high waist 

circumference ranked first and second component of metabolic syndrome in females.  

About 15.1% of the patients reported current tobacco smoking, 79.1% physically 

inactive and 51.6% were obese  (Yasein et al., 2010). 

 
Egypt:  A cross-sectional national survey in six Egyptian governorates investigated the 

role of environmental and demographic factors as risk factor for hypertension.  The study 

revealed that, 26% had hypertension.  Hypertension was more prevalent in the following 

groups: unemployed (49.7% vs. 25.3%), socially isolated- living alone (59.7% vs. 29.9%), 

low educated (34.1% vs. 24.2%), and obese (39.8% vs. 26.5%).  Hypertension prevalence 

increased progressively with age, and it was more prevalent in urban than rural areas 

(Ibrahim, 1996). 

 
Iraq:  A case control study was conducted in Iraq to examine the prevalence of 

hypertension risk factors among Iraqi population aged 26-74 years.  The study showed 

that, a higher prevalence of risk factors among case than control with positive and 

significant relationships. Hypertension risk factors prevalence was physical inactivity 79.6 

vs. 65.2, obesity 37.1% vs. 30.3%, family history of hypertension 64.3 vs. 48.9 and 

DM 26.2 vs. 14.9 (Al-Asadi, 2010).  Smoking is also a risk factor for hypertension but 

in contradictory, Al-Asadi (2010) found that, the percentage of ex-smokers among the 

hypertension group was greater than control group (11.3% vs. 3.6%).  This might 

because, patients with hypertension recognized the harmful effects of smoking or had 

been advised by a physician to quit smoking. Additionally, employees can learn to 

utilize more relaxed working styles if demands and deadlines at work and fear of 

job loss are diminished to a more acceptable level (Singer et al., 1986 as mentioned in 

Al-Asadi, 2010).  Therefore, intervention such as counseling and behavior therapy to 

identify objectionable behaviours and replace them with healthier type of behaviour, and 

health education to avoid stressful situations may reduce the need for more harmful 

antihypertensive medication (Al-Asadi, 2010). 

 
KSA:  A report of WHO (2006), revealed that, epidemiological data indicated an alarming 

rise in trends relating to incidence and prevalence of DM and hypertension in KSA.  

Trends of hypertension disease in inpatients hospital admission records increased from 

644, 353 in (1994) to 1, 055, 583 in (2002), while the prevalence of DM was over 15% in 
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adults with increasing from 1, 019, 652 in (1994) to 1, 596, 927 in (2002).  In response to 

these marked increased in these diseases, Saudi MOH established a NCDs unit in 2003.  A 

diabetes centre has been established in each region to mainstream diabetic care at all levels 

of the health system that aimed to reduce future diabetic complications, which currently 

projected to take up to 40% of hospital services in future decades.  Smoking remains a 

major problem with 20% of the adult population (males over 15 years at 38%, and females 

2%).  A national anti-smoking campaign is under way, and it considered the first city in the 

Healthy Cities Project is now smoke-free in public places. 

 
Additionally, Al-Hamdan et al., (2010) mentioned that, overall prevalence of hypertension 

was 11.5%.  Hypertension prevalence increases with increasing age and BMI.  There were 

significant gender and age differences.  Females had significantly higher prevalence than 

males (12.8% compared to 10.2%).  There were also significant regional differences.  The 

highest prevalence was in the central region and the lowest was in the southern region 

(15.3% compared to 7.6%).  Prevalence of hypertension was also significantly higher in 

illiterates and post university educated, retired, and unemployed subjects.  It was lowest 

among students.  Subjects with very low or very high family income tended to have higher 

hypertension.  Hypertension was significantly higher in subjects with diabetic, 

hypercholestremic, ever smoking, physically inactive and higher BMI.  About 74% of 

patients were on prescribed treatment, and less than 7% were getting advice from 

traditional healers or taking herbal medications.  Females used prescribed treatment, 

dietary control, and herbs significantly more than males, while males quitted smoking as a 

treatment modality significantly more than females.  Older patients used treatment, 

medications, dietary control, and weight reduction significantly more than younger 

patients.  The central region patients used weight reduction and exercise significantly more 

than the other regions.  

 
Risk factors for hypertension among Palestinian refugees outside the Occupied 

Palestinian Territory 

 
The reduction of communicable disease incidence combined with a longer life expectancy 

and modifications in lifestyle have led to a change in the refugees� morbidity profile with 

the emergence of NCDs.  The highest detection rate of DM in Palestinian refugees older 

than 40 years accessing NCD clinics run by UNRWA was noted in Syria (10·8%), and the 

highest prevalence of hypertension in Lebanon (20·2%).  These rates are service based and 
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therefore lower than the expected prevalence rates in the EMR, which almost 26% of 

hypertension and 7·7% of diabetes (Sabatinelli et al., 2009).  Additionally, the global 

change in eating habits and lifestyles is leading to higher physical inactivity and to higher 

caloric intakes of fat and carbohydrates accompanied with a persistent lack of 

micronutrients among the Palestinian refugees who live outside the Occupied Palestinian 

Territory.  Obesity is highly prevalent reaching 53·7% in women in Jordan, while the 

lowest prevalence was found in Lebanon (men 23·6%, women 40·6%) (Sabatinelli et al., 

2009).  On other hand, Mousa et al., (2010) conducted their study to evaluate NCDs 

screening activities among 7762 refugees for hypertension and type II diabetes in Jordan, 

Syrian Arab Republic, Lebanon, GS and WB.  About 9% of screened people were 

diagnosed with hypertension and diabetes.  Differences in risk factors detection and 

screening outcome related to differences in lifestyle.  Being older than 40 years, obese, or 

with a positive family history of diabetes or CVD increased the risk of presenting with 

hypertension and or hyperglycemia (3.5, 1.6 and 1.2 times respectively).  

 
Risk factors for hypertension in Palestine 
 
A study conducted by Husseini et al., (2009b) mentioned that, CVDs are the major causes 

of morbidity and mortality in the Occupied Palestinian Territory resulting in a high direct 

cost of care, high indirect cost in loss of production, and much societal stress.  The rates of 

the classic risk factors for atherosclerotic disease mainly hypertension, DM, tobacco 

smoking, and dyslipidemia are high and similar to those in neighboring countries.  The 

urbanization and continuing nutritional change from a healthy Mediterranean diet to an 

increasingly Western-style diet is associated with reduced activity, obesity, and a loss of 

the protective effect of the traditional diet.  The response of society and health-care system 

to this epidemic is inadequate.  Additionally, there is scarcely published information on 

hypertension disease risk factors in Palestinian population.  However, a brief look in the 

survey results provided by MOH Annual Report of Health Status, alarmingly the 

magnitude of hypertension disease burden as considered one of the major causes of death 

among Palestinian especially older age (MOH, 2006).  Furthermore, El-Dabbakeh (2000), 

conducted a case control study to identify the most common CHD risk factors among adult 

population with different age groups in GS.  The study showed that, the most common 

identified CHD risk factors were physical inactivity (53%), hypertension and obesity (43% 

for each), family history (38%), DM (34%), high LDL-c (34%), elevated TC level (33%), 

smoking (29%), low HDL-c (27%), hyperuricemia (25%), and elevated TG level (14%).  
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Another study conducted by Abu-Tawilla (2001), to explore the prevalent risk factors for 

AMI in GS community.  The study revealed that, AMI dominantly attacks males (75.1% 

for males vs. 24.9% for females).  The most common AMI risk factors were overweight 

and obesity (80.4%), tobacco smoking (51.7%), DM (37.9%), family history for CAD 

(34.4%), hypertriglyceridemia (28%), hypertension (27.4%), and hypercholesterolemia 

(20%).  Another survey conducted by Abdel-Rahim et al., (2003) found that, the 

prevalence of obesity was 36.8% and 18.1% in rural women and men respectively 

compared to 49.1% and 30.6% in urban women and men respectively.  

 
A more recent survey carried out by the Heart Institute and Epidemiology Unit, Hadassah-

Hebrew University Medical Center to evaluate the coronary risk characteristics among 

Palestinian and Israeli women with CAD in Jerusalem.  The study finding reflect that, 

Palestinian Arab women in Jerusalem appear to have more diabetes and exhibit lifestyle 

factors (lower socioeconomic status, suffered more passive smoking and were less 

physically active) that generally increase the risk for CHD than Jewish women (Jabara et 

al., 2007).  A combined observational and analytical cross sectional study conducted by 

UNRWA in NCD clinics in five fields to find out the rate of risk factors associated with 

CVDs among patients with diabetes and hypertension.  The study revealed that, most of the 

identified CHD risk factors were obesity (61.5%), hypercholesterolemia (37.8%), HBP 

(30.7%), diabetes (46.7%), physical inactivity (46.8%) and smoking 16.3%  (UNRWA, 

2006). 

 
Additionally, another study was conducted by Reziq (2006), illustrated that, the main 

associated factors of hypertension disease were medication, diet, and physical activity.  

The same study results showed that, the education status affects clients' health and as much 

as the level of education increased, the compliance status increased.  Similarity, Khellah 

(2010) revealed that, adult Palestinian people aged 19-59 years are at risk of chronic 

diseases since 11.1% of the sample populations were hypertensive, while only 4% of the 

population were hyperlipidemic especially in people who live in Gaza city.  The result also 

showed that, 6.7% of the interviewees were diabetic with type 2 DM with approximately 

equal distribution between Gaza city and North Gaza, while 5.1% of the people in North 

Gaza were obese according to their doctor diagnosis, 22.4% of the sample population were 

smokers with a percentage higher in Gaza city.  Moreover, approximately 43% of the 

population was exposed to the smoking environment and 12.1% answered that they have a 
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diet regimen, among of them 7.3% was following a low salt diet, 5% was following a low 

fat diet and 2.2% was following a diet special for DM.  About 63% of the surveyed adult 

had sedentary lifestyle while about 30% was following very light work.  

 
On other hand, a case control study was conducted by Elyazjy (2011), aimed to assess the 

nutritional status of CAD among adult population in GS.   The study showed that, male 

subjects represent 76.2%, while female represents 23.8%.  The highest percentage among 

cases was noticed among age group 60 and more (52.3%), with a percentage higher in 

Gaza city (40%), unemployed (58.5%).  Also regarding to monthly income the same study 

revealed that, the highest prevalence of CAD was among population above poverty line.  

While the most common risk factors identified were lack of physical activity (67.7%), 

obesity (51.5%), history of hypertension (41.5%), family history of CAD (43.8%), history 

of DM (40%), history of high blood cholesterol level (57%), high LDL-c (27.7%), low 

HDL-c level (55.4%), high TG level (22.3%), current smoking (43.8%), and passive 

smoking (41.1%).  Also regarding to risk of IHD by food intake, there was a good 

awareness from CAD  patients towards the intake of bran, desserts, eggs, fish, fruits and 

vegetables, legumes, nuts, rice, salty foods, soda beverages, and vegetable oils, whereas, 

those patients followed unhealthy intake of coffee, green tea, lean red meat, sweetened 

fruit juice. 

 
2.13 Contributing risk factors for hypertension 
 
2.13.1 Diabetes Mellitus (DM) 
 
Type 2 DM, accounts for about 90%-95% of all diagnosed cases of diabetes (NSRC, 

2008).  Risk factors for type 2 DM as changes in diet and reductions in physical activity 

levels increase resistance to insulin, which in turn rises blood glucose.  Genetics play an 

important role in whether individuals with similar diets and physical activity levels become 

resistant to insulin (NSRC, 2008).  Due to the epidemic nature of diabetes, WHO 

considered the prevalence of DM as a basic health indicator.  Globally, 6% of deaths are 

caused by high blood glucose, among of them 83% occurring in low and middle-income 

countries in comparison with lowest rate in high-income countries and the WHO Western 

Pacific Region.  Raised blood glucose causes all diabetes deaths, 22% of IHD, and 16% of 

stroke deaths (NSRC, 2008).  Additionally, a WHO report (2005), revealed that, the 

association of DM and hypertension is more than that predicted by chance.  About 50% of 

type 1 patients and 80% of type 2 DM have hypertension.  The development of 
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hypertension also increases all the complications of diabetes (Khatib and El-Guindy, 

2005).  In addition, there has been a recent rapid increase in the prevalence of diabetes, 

particularly type 2 in the EMR; this might be related to the significant social and economic 

changes in the region with rising rates of obesity, smoking and sedentary lifestyle.  The 

prevalence rate in adults varies between 7% and 25% (WHO, 2004a).  While Preidt (2011a) 

illustrated that, CDC says diabetes now afflicts 26 million Americans, while another 79 

million people in US have pre-diabetes.  The CDC estimates another 7 million people have 

undiagnosed diabetes.  By 2050, one in three people in the US may have diabetes if current 

trends continue.  Additionally, Preidt (2011b) mentioned that, CDC found diabetes rates 

continue to soar among racial and ethnic minorities. Among adults, diabetes rates were 

about 16% for American Indians and Alaska Natives, 12.6% for blacks, nearly 12% for 

Hispanics, and 8.4% for Asian Americans, in comparison to 7 % for whites.  Fully 50 % of 

people 65 years and older have pre-diabetes, and nearly one third have diabetes.  

According to the CDC, diabetes is the seventh leading cause of death in the US and now 

costs $174 billion a year.  In addition, experts in CDC mentioned that, there is one very big 

reason for type 2 diabetes' continuing rise among Americans - weight gain.  The 

percentage of US adults who are overweight or obese has risen dramatically. Additionally, 

other experts explained that, one of the reasons the incidence of diabetes has been 

increasing in the last few years is because the American Diabetes Association lowered the 

guidelines to increase exercise and decrease carbohydrate intake (Preidt, 2011b). 

 
In Palestine, DM also seems to be a serious health problem among the Palestinian 

population especially in middle-aged population.  This fact may be concluded from global 

estimates of the WHO and by extrapolation from similar ethno-genetically population of 

neighboring countries.  In 2000, the prevalence rate of DM is about 9%.  It is around the 

reported rate in Egypt and Tunisia (9%) and less than in KSA (12%) and in Oman 13% 

(MOH, 2003).  In 2002, the incidence of diabetic patients with obesity was 58.7 % out of 

total diabetic cases (43% males and 69.5% females), while the proportion of overweight 

diabetic patients was 27.4 % ( 36.6% in males and 21.1% in females) (MOH, 2005).   

Additionally, data reported from AL-Rimal Diabetic Clinic revealed that, out of the total 

new reported cases of diabetic, about 44.3% aged between 50-64 years and only 4% of 

cases aged less than 30, males constitute about 51% (MOH, 2005).  In addition, the 

number of diabetic Palestinian refugee patients (including those with hypertension) was 

14,726 by the end of 2002 under the supervision of UNRWA in GS, among of them 4.3% 
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aged 40 years and more in 2000 and 4.7% in 2001(MOH, 2003).  This supports the result 

of the data collected by UNRWA health care facilities in 2009, revealed that, 

approximately one third of NCD patients suffer from the double burden of diabetes and 

hypertension.  The same study mentioned that achieving acceptable control is more 

difficult and the probability of developing adverse outcomes including end-stage 

complications, disability and premature death is higher among patients who have both 

diseases.  CVDs are the most common disorders associated with diabetes and/or 

hypertension, mainly due to atherosclerosis of coronary arteries, and increased load due to 

elevated BP.  More than 65% of people with diabetes and/or hypertension die from heart 

disease or stroke, while 10-20% of all people with diabetes have nephropathy (UNRWA, 

2009c).  Additionally, a cross sectional survey of urban Palestinian population of 492 men 

and women aged 30-65 years, revealed that, the prevalence of DM was 12% of the 

surveyed population in 2001 (Abdul-Rahim et al., 2001 as mentioned in MOH, 2005).  

This is consistent with the result found by PCBS of the Demographic and Health Survey, 

showed that, 2.2% of the reported cases suffered from DM in 2004.  This percentage 

increased to 21.2% among elderly aged 65 years, while it was 11.1% among age group of 

40-64 years and 0.4% among age group 18-39 years (PCBS, 2004 as mentioned in MOH, 

2005).  By contrast, World Health Statistics Annual Report in 1998 mentioned that, the 

estimated prevalence of DM in Egypt, Jordan, and Syria is 2,000�12,000 per 100,000.  The 

situation in the WB and GS is probably similar since many of the same risk factors 

(unhealthy diet, obesity, and sedentary lifestyle) are present (Rionda and Clements, 2000).   

 
2.13.2 Physical inactivity 
 
Physical inactivity is a term used to identify people who do not get the recommended level 

of regular physical activity.  The AHA recommends 30-60 minutes of aerobic exercise 

three to four times per week to prevent CVDs, improve health, maintain fitness, some 

cancers and type 2 diabetic, delay many of the effects of aging, enhance emotional well-

being, and improve body image and self-esteem (Department of Health, 1999).  Physical 

activity also controls body weight, so according to WHO (2005), BP is lowered by 1.6/1.1 

mmHg for every kg of weight loss (Khatib and El-Guindy, 2005).  Exercise combined with 

behavioral therapy might even help manage the symptoms related to fatigue, distress, 

cognitive problems and mental health functioning.  The actual activity in the brain is 

promoted by regular aerobic exercise.  Exercise also improves problem solving and other 

brain-related abilities (Gale Encyclopedia of Medicine - GEM, 2008a).  People, who are 
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inactive, tend to have higher heart rates - harder heart work with each contraction - and 

stronger force on arteries ( Mayo Clinic, 2010).  Physical inactivity is a significant risk 

factor for CVD; it is estimated to cause around 35% of CHD mortality in US (NSRC, 

2008).  Approximately 60% of all Americans aged 18 years and older reported that they 

are physically inactive.  It ranks similarly to cigarette smoking, HBP, and elevated 

cholesterol (NSRC, 2008).  Additionally, a Report of American Surgeon General on 

Physical Activity and Health recommended the minimum level of physical activity 

required to achieve health benefits was a daily expenditure of 150 kilocalories in moderate 

or vigorous activities.  This recommendation agrees with the guidelines established by the 

CDC and American College of Sports Medicine.  It is also consistent with the consensus 

statement from the National Institutes of Health, recommending adults to accumulate at 

least 30 minutes of moderate activity most days of the week (Department of Health, 1999). 

 
Physical activity occurs across different domains, including work, transport, domestic 

duties and during leisure.  In low-income countries, most activity occurs during work, 

chores or transport, while in high-income countries, most activity occurs during leisure 

time.  According to the WHO Stepwise survey in 2003-2007, revealed that, the highest 

prevalence of low physical activity was reported in Sudan (86.8%) followed by Egypt 

(70.4%), while the lowest score registered in Syrian Arab Republic (31.15%), followed by 

Jordan (51%).  In Iraq, the prevalence of low physical activity was 56.7%, KSA 67.7% in 

comparison to Kuwait 64.7%, Oman 69.9%, and Islamic Republic of Iran 67.5% (WHO, 

2011e). 

 
Physical inactivity is estimated to cause around 21�25% of breast and colon cancer burden, 

27% of diabetes and 30-50% greater risk of developing HBP (Department of Health, 

1999).  Physical inactivity is more prevalent among women, blacks and Hispanics, older 

adults and the less affluent.  People with less than 12th grade education are also more likely 

to be sedentary.  In addition, people who are physically disabled, injures that limit 

movement, adolescents, and overweight all have elevated levels of sedentary behavior 

(Department of Health, 1999).  Additionally, behavioral risk factors surveillance system 

mentioned that, 59% of the New York population in 1996 reported a sedentary lifestyle 

(58% of men vs. 60% of women) (Department of Health, 1999).  The non-white population 

had a 6% higher level of sedentary lifestyle.  Moreover, 20% of the population meets the 

criteria for regular and sustained activity levels (21% of men vs. 19% of women) 
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(Department of Health, 1999).  Additionally, the upward trend in hypertension burden is 

due to do not enough national rates of self-reported moderate or vigorous physical activity 

at recommended frequencies among US adults during leisure time (≤33%) (GEM, 2008a).  

Similarly, the AHA (2003) released a statement saying that, exercise was beneficial even 

for patients awaiting heart transplants.  Women who participated in strenuous physical 

activity over a number of years could reduce their risk for breast cancer (GEM, 2008a).  

Another research showed that, men and women aged 40-50 years who exercised 

moderately for 60-90 minutes a day were less likely to catch a cold than those who sat-

around (GEM, 2008a).  Physical inactivity has a major economic impact through the loss of 

income, and productivity when disabling diseases result.  It was estimated that physical 

inactivity cost the nation $5.7 billion due to hospitalizations and other related health care 

costs (Department of Health, 1999). 

 
2.13.3 Smoking and oral tobacco use 
 
The risk of CVD in smokers is proportional to the number of cigarettes smoked and how 

deeply the smoker inhales, and it is apparently greater for women than men.  The risks of 

pipe and cigar smokers seem to fall between those of non­smokers and cigarette smokers 

(RR 1.3, 95%CI 1.1 to 1.5) for IHD, with a dose response relation (Padwal et al., 2001). 

Smoking's negative effect is probably the single most powerful lifestyle measures.  It is the 

most preventable risk factor.  Globally, it increases the risk of death from lung cancers 

(71%), heart disease and stroke (10%), and chronic respiratory disease (42%).  On average, 

smoking costs 13 years of life to a male smoker and 14 years to a female smoker (UCSF 

Medical Center, 2011).  Additionally, environmental tobacco smoke (ETS) and smoking 

during pregnancy also harm others.  Secondhand smoking (SHS) is the smoke that fills 

restaurants, offices or other enclosed spaces when people burn tobacco products such as 

cigarettes and water pipes.  There is no safe level of SHS.  Smoke-free laws protect the 

health of non-smokers (Scollo et al., 2003).  SHS causes 600,000 premature deaths per 

year (WHO, 2011f).  In 2004, children accounted for 28% of the deaths attributable to SHS 

(WHO, 2011f).  In adults, SHS causes serious CVDs and respiratory diseases, including 

CHD and lung cancer.  In infants, it causes sudden death, while in pregnant women; it 

causes low birth weight (WHO, 2011f).  Exposure to smoke - SHS - increases the risk even 

for non-smokers, despite this; it is common throughout the world.  A number of countries 

have legislation restricting tobacco advertising, and regulating who can buy and use 

tobacco products, and where people can smoke (UCSF Medical Center, 2011). 
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According to WHO (2004b), smoking is responsible for about 12% of male deaths and 6% 

of female deaths in the world, while almost one in every eight deaths among adults aged 30 

years and over.  On other hand, total tobacco-attributable deaths are projected to rise to 

almost 10% of all deaths globally in 2030 (WHO, 2008b).  Furthermore, as inferred in the 

literate, smoking is currently a very important determinant of CVDs mortality among men 

in all regions of the world and among women in industrialized countries. The proportion of 

CVDs deaths caused by smoking exhibited large variations among different regions in the 

world.  CVDs mortality among men smokers were from ≤10% of total CVDs mortality in 

Sub-Saharan Africa and parts of Latin America and the Western Pacific to ≥23% in 

industrialized regions of Europe and North America, while among women smokers were 

from ≤5% of total CVDs mortality in the developing world to >20% in North America 

(Yusuf et al., 2001).  Smoking also caused large numbers of deaths from cerebrovascular 

disease in several developing regions.  This interregional variation occurs because the 

shape and maturity of the smoking epidemic is highly affected by region-specific 

socioeconomic and cultural determinants of smoking and because background mortality 

varies across populations (Yusuf et al., 2001).  Additionally, cigarette smoking can 

repeatedly produce a temporary rise in BP of approximately 5-10 mmHg.  This effect may 

be most prominent with the first cigarette of the day in habitual smokers (NSRC, 2008).  

However, research indicated that, regular smokers have lower BP than non-smokers; this 

may be due to weight loss associated with smoking.  Experts agree that, smoking should be 

avoided in any person with HBP because, it can substantially increase the risk of secondary 

CVDs complications such as atherosclerosis, enhance the progression of kidney disease, 

and increases the chances of men having erectile dysfunction (NSRC, 2008). 

 
According to WHO, smoking is increasing in many low and middle-income countries, 

while slowly decreasing in many high-income countries.  Additionally, death rates for 

smoking caused diseases are lower in low-income countries.  This reflect the lower past 

smoking rates in low-income countries (7.2%) in comparison with the higher past smoking 

rates in high-income countries 17.9% (WHO, 2004b).  Furthermore, according to WHO 

Stepwise data of risk factors from selected countries in the EMR (2003�2007) to highlight 

the current situation of smoking found that, the highest level was in Jordan (29%) followed 

by Syrian Arab Republic (24.7%), while the lowest level registered in Oman (9.3%) 

followed by KSA (11%).  The prevalence rate of smoking in Iran was 13%, Sudan 12%, 

Egypt 18%, Kuwait 20.6% and Iraq 21.6% (WHO, 2011e).  Additionally, a study 
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conducted in Bahrain by Abdul- Wahab et al., (2002) mentioned that, the prevalence of 

smoking habit was 29.5% of the male subjects aged 19 years and more reported to be 

regular smokers compared to 18.6% of the females. The percentage of male smokers was 

almost the same among all male age groups (19-29, 30-39, 40-49, 50-59, 60-69 and 70+).  

However, the percentage among females was less by 7% up to age of 39 years, and it 

increased thereafter.  Almost 88% of male smokers were either illiterate or received less 

than high school education compared to 99.5% in the females.  As for type of smoking, 

72.1% of the males reported to smoke cigarettes and 96% of the female reported to smoke 

shisha.  In addition, Majid et al., (2005) mentioned that, the health benefits of smoking 

cessation occur faster for CVDs than other diseases.  This is in agreement with other 

studies mentioned that, policies that prevent and reduce smoking should be immediate for 

motivating global tobacco control efforts such as the Framework Convention on Tobacco 

Control so large benefits for reducing cardiovascular mortality (Cohen et al., 2004; Pruss-

Ustun et al., 2004; Rehm et al., 2004; USDHHS, 2001). 

 
In Palestine, data from MOH Annual Report (2003), mentioned that, the prevalence of 

smoking among individual 12 years and above was 22.1% (18.6% in GS and 23.9% in 

WB; 40.7% among males and 3.2% among females).  Additionally, Obaid (2010) revealed 

that, smoking was not very common among elderly since only 11.3% of respondents were 

smokers but this did not mean absence of the problem since about 36% were smoking in 

the past and 29.7% were living with smokers.  For smokers, 54.8% had smoked for 31-60 

years, and 40% had smoked more than one packet per day.  

 
2.13.4 Overweight and obesity (High BMI) 
 
Body weight and incidence of CVD are positively associated in both sexes after adjustment 

for other risk factors, but obesity is a more potent risk factor in women than men and in 

younger than older people (Padwal et al., 2001).  The prevalence of obesity is increasing 

throughout the world in both affluent and poorer countries, and it becomes a world health 

problem because of its association with increased morbidity from many chronic diseases.  

Chronic overweight contributes also to osteoarthritis � a major cause of disability.  

Additionally, although there are genetic components to obesity, the increased prevalence of 

obesity cannot be attributed solely to a change in the genes.  An increase in the incidence 

of the obesity can be attributed to environmental factors, which lead to increased energy 

intake and or to decrease in physical activity that have resulted in a positive energy balance 
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(Gibney et al., 2006).  On other hand, WHO (2009b) mentioned that, more than one billion 

people worldwide were overweight and more than 300 million were obese in 2005.  

Overweight and obesity are increasing worldwide due to changes in diet and increasing 

physical inactivity.  Rates of overweight and obesity are projected to increase in almost all 

countries to 1.5 billion people will be overweight in 2015.  Globally, 44% of diabetes 

burden, 23% of IHD burden and 7�41% of certain cancer burdens are attributable to 

overweight and obesity (Chobanian et al., 2003).  Obesity is one of the major risk factors 

for hypertension.  A weight loss of ≈10 kg is associated with ≈5-10 mmHg reduction in 

SBP (Chobanian et al., 2003).  In both South East Asia and Africa, 41% of deaths caused 

by high BMI occur under age 60 compared with 18% in high-income countries.  Average 

BMI is highest in Americas, Europe and EMR (NSRC, 2008).   

 
Additionally, WHO terms obesity as a worldwide epidemic; and the diseases, which can 

occur due to obesity are becoming increasingly prevalent (GEM, 2008b).  On other hand, 

overweight is the only NCD risk factor that has been measured in Guatemala at the 

national level (Marini and Gragnolati, 2003).  Additionally, a study conducted in 

Guatemala by Torun et al., (2002) revealed that, 34% of women aged 15-49 years were 

overweigh in 1999, while in 2000, the National Survey on Living Conditions revealed that, 

the prevalence of overweight in adult women was 48% compared with 34% among men.  

Another study conducted in middle�class urban workers in Guatemala found that the 

prevalence of overweight was 26% in women compared to 42% in men (Pontaza et al., 

2007).  Additionally, a study conducted in EMR by WHO Stepwise survey (2003-2007) 

found that, Kuwait showed the highest prevalence of overweight and obesity (75.4%) 

followed by KSA (68.8%), while Oman has the lowest score (29.6%) followed by Iran 

(42.8%).  The prevalence rate of overweight and obesity in Sudan was 53.9%, Egypt 66% 

in comparison to Syrian Arab Republic 56.3%, Jordan 57% and Iraq 66.9% (WHO, 2011e). 

 
In Palestine, the Union of Palestinian Medical Relief Committee (UPMRC) screened 2,482 

people through their mobile clinics for obesity, hypertension, diabetes and dyslipidemia.  

The preliminary result showed that, overweight and obesity were present in 77%, among of 

them 47% were obese, while hypertension prevalence was 31%, diabetes 18% and 

dyslipidemia 49%.  These results were associated with older age included men and women 

between 35-65 year (UPMRC, 2001 as mentioned in MOH, 2005).  Similarity, Husseini et 

al., (2009a) conducted a cross sectional study in two Palestinian communities in WB 
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among adults aged 30�65 years showed high rates of obesity.  Rates in the urban 

population were higher than those in rural community.  Obesity was highest in urban 

women and lowest in rural men.  Additionally, Al-Majdalawi (2008) revealed that, the 

prevalence of obesity was higher among refugees' women; women lived in nuclear family, 

non-worker women, women more than 35 years, and low educated women.  Also regarding 

to monthly income the same study revealed that, the highest prevalence of obesity among 

population above poverty line (38%), while 40.1% have relative obese.  Similarity, a cross-

sectional study conducted by Stene et al., (2001) in a prototypic semi-rural Palestinian 

village in the central WB.  The study showed that, the prevalence of obesity among the 

study population was very high compared to most other countries in the world particularly 

among women (37.5% among women vs. 18.8% among men).  The prevalence of 

abdominal obesity was 62.5% among women compared to 14.8% among men.  BMI 

seemed to be the more important correlate of BP, whereas waist-hip ratio seemed to be the 

more important correlate of serum TG compared to the other obesity measures.  This is in 

agreement with the study conducted by Obaid (2010) in Gaza city and North Gaza, 

revealed that, obesity is a major problem among the elderly people since 80% of 

participants were overweight and obese.  While El-Dabbakeh (2000), mentioned that, 

people who have excess body fat are more likely to develop heart disease.  The data of the 

study revealed that, overweight and obesity were highly prevalent among cases (43%) 

compared to controls (31%).  

 
2.13.5 Lifestyle and dietary habits 
 
Some risk factors for getting hypertension can be changed while others cannot.  Age, sex, 

and race are risk factors that a person cannot do anything about.  Some people inherit a 

tendency to get hypertension.  People with family members who have hypertension are 

more likely to develop the disease.  People with these risk factors can avoid or eliminate 

the other risk factors to lower their chance of developing hypertension.  A report of a 

clinical trial mentioned that, adults with hypertension could be lowered BP as much as 

38% by making lifestyle changes and participating in the DASH diet (Dietary Approaches 

to Stop Hypertension), which encourages eating more fruits and vegetables (GEM, 2008c).  

Lifestyle changes that may reduce BP include reducing salt intake, reducing fat intake, 

losing weight, getting regular exercise, quitting smoking, reducing alcohol consumption, 

and managing  stress.  These non-pharmacological measures can be sufficient to control 

BP or to decrease the amount of required medications and to prevent, treat or remove 
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associated risk factors.  Therefore, a structured program of lifestyle measures should be an 

integral component to overall management plan for the hypertensive.  Such measures 

should be used before considering drug treatment, especially in those with mild 

hypertension (TSP JNC PDET HBP, 2004). 

 
Non-healthy diet; may directly affect the development of atherosclerosis, the underlying 

cause of CVD.  Diet also affects blood cholesterol levels, body weight, BP, and blood 

glucose level; changing these lifestyle habits including the way people eat, has known to 

be effective in managing these risk factors.  Obaid (2010) revealed that, high percent of 

elderly Palestinian people (63.4%) were asked by their doctors to follow special diet due to 

prevalence of chronic diseases, out of them 87.8% were asked to follow low fat diet, 

86.3% were asked to follow low salt diet, and 86.7% were asked to follow diabetic diet, 

but the compliance was only 34.6%. 

 
Sedentary lifestyle, particularly prevalent in affluent societies such as in the US, can 

contribute to weight gain.  Psychological factors, such as depression and low self-esteem 

may in some cases, also play a role in weight gain and heart diseases including 

hypertension.  Similarity, recent studies indicated that the amount of fat in a person's diet 

might have a greater impact on weight than the number of calories contains.  Eating habits 

and patterns of physical activity also play a significant role for weight a person gains 

(GEM, 2008b).  Additionally, a high quality cohort study of middle-aged men followed for 

16 years showed that, physical fitness is a graded and independent predictor of CVDs 

mortality (Padwal et al., 2001). 

 
Meat (lean red and white), fried food, milk/products 
 
Fat is considered as an undesirable constituent of human diets. It has been linked to obesity 

and CVDs, but it plays an important role in meeting nutrient requirements, and certain 

types of fat offer protection from heart disease.  Fat, particularly the type of fat rather than 

the total amount consumed seems to be the most important macronutrient in relation to BP 

regulation.  A recent multicenter intervention trial has shown a significant reduction of 

systolic and DBP (an average of 3 mmHg) when moderate amounts of saturated fat were 

replaced with monounsaturated fat (Gibney et al., 2006).  Meat is the biggest source of 

protein, is common in the average diet of most developed countries.  Virtually all the food 

we consume, both plant and animal contains some protein.  On a worldwide basis, the most 
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important sources of protein are cereals.  Sanders and Emery (2003), mentioned that, the 

recommended daily intake of protein was 0.75 g/kg body weight of adults.  Replacing fatty 

meat and meat products with lean meat and fish is emphasized, as using dairy products 

with a decreased fat content, and using vegetable oils sparingly in place of animal fats.  In 

adults, the lower limits for fat-intake (15% total energy intake) are set to ensure an 

adequate intake of fat-soluble vitamins and essential fatty acids, and to help meet energy 

needs.  An upper limit (30-35% energy intake) is set to help decrease the risk of obesity.  

Limits are set on the amount of saturated (usually less than 10% energy), and trans fatty 

acids (less than 2% energy), present in the diet as high intakes of these fatty acids have 

been linked to an increased risk of CVDs.  Similarity,   USDHHS and U.S. Department of 

Agriculture - USDA (2005), recommended that, total fat intake should be between 20-35 

percent of calories for adults, with most fats coming from sources of polyunsaturated and 

monounsaturated fatty acids, such as fish, nuts, and vegetable oils.  When selecting and 

preparing meat, and milk/products, make choices that are lean, low fat, or fat free trim 

away visible fats, broil, roast, or boil instead of frying. Lean red meat trimmed from visible 

fat is a rich source of protein and magnesium.  High intake of saturated fats, trans fats, and 

cholesterol increases the risk of unhealthy blood lipid levels, which in turn, may increase 

the risk of CHD.  A low intake of fats and oils (less than 20% of calories) increases the risk 

of inadequate intakes of vitamin E and of essential fatty acids and may contribute to 

unfavorable changes in HDL blood cholesterol and TG. 

 
Olive oil is beneficial for health due to both its high content of monounsaturated fatty acid 

(omega-9 oil), and antioxidants substances (particularly vitamin E and phenols) because it 

is less processed.  Studies have shown that olive oil offers protection against heart diseases 

by controlling LDL "bad" cholesterol levels while raising HDL "good" cholesterol levels.  

So people who consumed 25 ml - about 2 tablespoons - of olive oil daily for one week 

showed less oxidation of LDL-c and higher levels of antioxidant compounds particularly 

phenols in the blood (Willett, 1990). 

 
Dairy products (preferable fat free) are the main sources of calcium, potassium, 

magnesium, zinc, iron, riboflavin, vitamin A, folate, and vitamin D, which are essential 

components of bone and can protect from osteoporosis.  Adult and children should not 

avoid milk/product because of concerns that these foods lead to weight gain.  There are 

many fats free and low fat choices without added sugars  that are available and consistent 
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with an overall healthy diet plan which recommended 2-3 serving of milk/product daily 

(serving=one cup of milk or equivalent) (USDHHS and USDA, 2005).  

 
Eggs 
 
Eggs are a nutritious, inexpensive and convenient food but they are rich in cholesterol 

(about 230-270 mg/egg). The Department of Health recommends the general population no 

rise in cholesterol intake (Truswell, 2003).  Additionally, Hu et al., (1999) suggested that, 

consumption of up to one egg per day is unlikely to have substantial overall impact on 

the risk of CHD or stroke among healthy men and women. The apparent increased risk of 

CHD associated with higher egg consumption among diabetic participants.  While Krauss 

et al., (1996) mentioned that, to avoid elevations in blood cholesterol and reduce CHD risk, 

the public has been advised to consume no more than 300 mg/day of cholesterol and limit 

consumption of eggs, which contain about 213 mg of cholesterol per egg.  However, Hu et 

al., (1999) revealed that, eggs contain many other nutrients besides cholesterol, including 

unsaturated fats, essential amino acids, folate, and other B vitamins.  Therefore, 

consumption of eggs may raise HDL-c levels and decrease blood glycemic and insulinemic 

responses.  Additionally, USDHHS and USDA (2005) mentioned that, people should 

consume less than 10% of calories from saturated fatty acids and less than 300 mg/day of 

cholesterol, and keep trans fatty acid consumption as low as possible.  

 
Fish 
 
Controversy has arisen among the public and in the media regarding the health effects of 

fish intake.  Substantial evidence indicates that fish consumption reduces CHD mortality, 

the leading cause of death in developed and most developing nations.  The Department of 

Health recommends at least twice a week, preferably fatty fish.  It should not be fried in 

saturated fat (Truswell, 2003).  Fish contain omega-3 fatty acids, mercury, and selenium as 

well as polychlorinated biphenyls and dioxins, all have anti-arrhythmic effects which may 

be partly mediated by effects on BP or heart rate, TG-lowering, anti-inflammatory, and 

diastolic responses. The magnitude of benefit is substantial, with 36% lower risk of cardiac 

death with consumption of 1-2 servings of fatty fish per week compared with no intake 

(Mozaffarian, 2009).  Similarity, Chan and Cho (2009), mentioned that, omega-3 fatty 

acids are abundant in fish oil, and it has strongly linked to lower rates of CVDs, lower TG 

levels, preventing arrhythmias, reducing inflammation, inhibiting platelet aggregation, and 

lowering BP, all of which should reduce cardiovascular risk.  The recommended 
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consumption from fatty fish in healthy people is at least twice a week.  The 

recommendation for people with CAD is one gram of eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) per day.  Additionally, USDHHS and USDA (2005), 

recommended that, total fat intake should be between 20-35 percent of calories, with most 

fats coming from sources of polyunsaturated and monounsaturated fatty acids, such as fish, 

nuts, and vegetable oils.  

 
Grains (bread, rice, potato, pasta) 
 
Whole grains have a high content of nutrients that are related to beneficial health effects; 

they are rich with fiber, vitamin E, vitamin B-6, minerals, antioxidants, and phytoestrogens 

(Jensen et al., 2004).  Several studies suggested that a daily intake of 3 servings of whole-

grain foods is associated with a reduced risk of CHD, reduce the risk of several chronic 

diseases and may help with weight maintenance. All age groups should consume at least 

half the grains as whole grains to achieve the fiber recommendation (USDHHS and USDA, 

2005).  Jensen et al., (2004) suggested a strong inverse association between whole-grain 

intake and risk of fatal and nonfatal CHD, and suggested that, the bran component of 

whole grains could be a key factor in this relation among US male health professionals.  

While Banerjee et al., (2004) revealed that, additional components in whole grains (bran or 

fiber) might contribute to favorable metabolic alterations that may reduce long-term weight 

gain and inversely related to CVDs among US men. 

 
Fruits and vegetables 
 
Fruits and vegetables are low in fat, and contain pectin and other fibers, flavonoids and 

other antioxidants, and they contain folate, vitamins and minerals.  Expert Committees in 

Britain and USA recommend five servings of different vegetables and fruits per day 

(400g/day average weight) (Truswell, 2003).  The AHA and other national agencies also 

recommend a diet that includes ≥5 servings of fruits and vegetables daily.  These 

recommendations are based primarily on the belief that fruit and vegetable intake may 

reduce CVD risk through the beneficial combinations of micronutrients, antioxidants, 

phytochemicals, and fiber. Additionally, Liu et al., (2000) conducted a large prospective 

cohort study among American female health professionals.  Data suggested that, women 

with high fruits and vegetables intake were older, smoked less, and exercised more than 

were women with low fruit and vegetable intake.  Fruit (2-4 serving/day) and vegetable (3-

5 servings/day) intake was inversely associated with a higher prevalence of diabetes, 
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hypertension, and high cholesterol, and were associated with lower risk of CVD, especially 

MI.  Similarity, Samman et al., (2003) mentioned that, the risk of CHD is inversely 

associated with the intake of vegetables in U.S. men, and a higher intake of fruits and 

vegetables is associated with lower risk of MI in women.  In addition, fruits and vegetables 

are recognized as a source of a number of nutrients that may interact to reduce LDL-c, BP 

(lower Na/K ratio), and homocysteine (folate), and to improve antioxidant status, and 

endothelial function.  Additionally, USDHHS and USDA (2005), revealed that, four and 

one half cups (nine servings) of fruits and vegetables are recommended daily for the 

reference 2000-calorie level, with higher or lower amounts depending on the caloric level. 

Fruits and vegetables provide a variety of micronutrients and fiber.  They are 

good sources of vitamins A and C, folate, and potassium.  In the fruit group, consumption 

of whole fruits (fresh, frozen, canned, dried) rather than fruit juice for the majority of the 

total daily amount is suggested to ensure adequate fiber intake.  Fruit and vegetable 

consumption is one element of a healthy diet.  It intake varies considerably among 

countries; reflecting economic, cultural and agricultural environments.  Insufficient intake 

of fruits and vegetables is estimated to cause around 14% of gastrointestinal cancer deaths, 

about 11% of IHD deaths, and about 9% of stroke deaths worldwide.  In another hand, 

rates of deaths and DALYs attributed to low fruit and vegetable intake is highest in 

middle-income European countries and in South-East Asia (NSRC, 2008).  Another study 

revealed that, dietary interventions to reduce diet-dependent net acid load (e.g., increase 

intake of fruits and vegetables, decrease intake of meat and cheeses, and increase the ratio 

of potassium to protein in diets, or treatment with alkalizing supplements) could reduce the 

risk of hypertension (Zhang et al., 2009).  Additionally, a study conducted in the EMR by 

WHO (2003-2007), revealed that, the prevalence of the intake of fresh fruits and 

vegetables (≤5serving/day) was highest in Syrian Arab Republic (95.7%), followed by 

KSA (93.45%); while Oman has the lowest prevalence rate (33.2%) followed by Jordan 

(57%).  The prevalence rate in Egypt was 79%, Kuwait 61% in comparison to 91.4% in 

Iraq (WHO, 2011e). 

 
Legumes 
 
Whole beans, soybeans and other legumes are excellent sources of fiber. A one-cup 

serving of cooked navy beans contains about 19 grams of fiber.  Eating a high-fiber diet 

can significantly lower the risk of heart attack, stroke and colon cancer (Monique and 

Gilbert, 2001).  Similarity, Bazzano et al., (2001) conducted their study among U.S. men 
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and women mentioned that, legume consumption four times or more per week compared 

with less than once a week was associated with a 22% lower risk of CHD and an 11% 

lower risk of CVD.  The study indicated a significant inverse relationship between legume 

intake and risk of CHD.  Additionally, legumes are low in sodium and rich in potassium, 

calcium, and magnesium that decrease the risk of hypertension.  In addition, USDHHS and 

USDA (2005) revealed that, legumes, such as dry beans and peas are rich in fiber and 

should be consumed several times per week.  They are considered part of both vegetable 

group, and meat and beans group as they contain 

nutrients found in each of these food groups. 

 
Sweets and salty foods 
 
Carbohydrate is a major source of energy in most human diets. It forms a greater 

proportion of the diet in poorer countries, since as people become more affluent they tend 

to replace carbohydrate with fat. Thus carbohydrate accounts for nearly 80 percent of 

energy in African diets as a whole, and at least 65 percent in Caribbean diets, but less than 

50 percent in European and North American diets (Sanders and Emery, 2003).  Diets with 

low simple carbohydrate are recommended to prevent type II diabetes and heart disease 

(Sanders and Emery, 2003).  On other hand, the daily recommended for carbohydrates 

intake is 45-65% of total calories.  Dietary fiber is composed of non-digestible 

carbohydrates. Diets rich in dietary fiber have been decreased risk of CHD and 

improvement in laxation.  There is also interest in the potential relationship between diets 

containing fiber rich food and lower risk of type II diabetes.  Decreased intake of foods, 

especially beverages with caloric sweeteners, is recommended to reduce calorie intake and 

help achieve recommended nutrient intakes and weight control (USDHHS and USDA, 

2005).  Additionally, Fung et al., (2009) revealed that, women with a higher consumption 

of sugar-sweetened beverages or soft drinks were more likely to be current smokers, to 

have lower levels of physical activity, and to have a higher BMI than those with a lower 

intake.  Regular consumption of sugar-sweetened beverages or soft drinks is associated 

with a higher risk of obesity, type II diabetes, atherosclerosis and CHD in women, even 

after other unhealthful lifestyle or dietary factors are accounted for.   

 
Salt (or sodium chloride) may cause fluid retention and thereby cause pressure around the 

blood vessels, which can lead to hypertension (Mayo Clinic, 2010). Approximately 60% of 

the essential hypertension may decrease BP by decreasing sodium (salt) intake 
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(NHLBIDCI, 2008b).  Similarity, Khatib and El-Guindy (2005) found that, reducing the 

dietary sodium intake to no more than 100 Meq/L reduces the BP to an average of 4-6 

mmHg.  Additionally, USDHHS and USDA (2005) mentioned that, on average, the higher 

an individual's salt intake, the higher an individual's BP. Food labels list sodium rather than 

salt content.  When reading a Nutrition Facts Panel on a food product, people should look 

for the sodium content. Foods that are low in sodium (less than 140 mg) are low in salt. In 

addition, people should consume less than 2,300 mg of sodium per day.  Individuals with 

hypertension and older adults aimed to consume no more than 1,500 mg of sodium per 

day, and meet the potassium recommendation (4,700 mg/day) with food. Most 

epidemiological studies have shown a positive association between dietary salt intakes, BP 

levels, and the prevalence of hypertension.  Most intervention trials indicated that a 

reduction in salt intake significantly reduces both systolic and DBP.  This effect is more 

evident in hypertensive, diabetic, obese and elderly subjects, while it is less evident in 

normotensive people.  It is recommended to restrict dietary sodium to not more than 100 

mmol/day (2.4 g/day of sodium) (Gibney et al., 2006).  Additionally, a study conducted in 

U.S. by Fung et al., (2008) mentioned that, low intake of sodium was significantly 

associated with lower risk of hypertension, CHD, and stroke in women.   

 
Drink frequency variables 
 
Tea and coffee are beneficial when used in small amounts, but excessive amounts are 

detrimental to kidney action and may aggravate a tendency to HBP (Mehra and Lashkari, 

1992).  Coffee contains caffeine that increases BP, cardiac output, and circulating 

catecholamine.  Caffeine is a nonselective adenosine receptor-blocking agent, thus 

blocking the beneficial effects of adenosine during myocardial ischemia.  A study 

conducted in Kuopio by Happonen et al., (2004) revealed that, the proportion of smokers 

increased with increasing coffee intake.  Among coffee drinkers, intake of total and 

saturated fatty acids and daily total energy increased while leisure-time physical activity 

decreased with increasing coffee consumption, serum LDL-c concentration increased dose-

dependently with increasing coffee intake.  BP was highest in the light drinker category.  

The heavy consumption of caffeine-containing coffee (daily amounts exceeding 800 ml) 

causes a substantial increase in the risk of AMI in middle-aged men free from symptomatic 

CHD.  In contradictory, a study conducted in Finland by Kleemola et al., (2000) mentioned 

that, there is no association between coffee drinking and the risk of non-fatal MI.  CHD 

mortality was highest among non�coffee drinkers, while the prevalence of smoking and the 
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serum cholesterol level increased with increasing coffee drinking.  The DBP was slightly 

higher among light coffee drinkers (1-3 cups daily) than among non-drinkers. 

 
Sugar-sweetened beverages, or soft drinks, include carbonated and noncarbonated 

beverages that contain sugar-based caloric sweeteners and are flavored with fruit juice. 

USDHHS and USDA (2005), mentioned that, people should 

choose and prepare foods and beverages with little added sugars or caloric sweeteners, 

such as amounts suggested by USDA Food Guide and the DASH Eating Plan.  Since, 

the greater the consumption of foods containing large amounts of added sugars, 

the more difficult it is to consume enough nutrients without gaining weight.  Similarity, a 

study conducted among U.S. women by Fung et al., (2009) revealed that, there is a positive 

association between soft drinks, and weight gain and obesity.  In addition, a higher 

consumption of sugar-sweetened beverages has been linked to an increased risk of 

developing type II diabetes and CHD. 

 
Stress is a normal part of everyday life.  Responses to stress vary from person to person, 

but chronic (regular) stress can lead to an increase in the release of the stress hormone 

cortisol from the adrenal glands (above the kidneys).  Scientists think that excess cortisol 

can lead to an increase in BP, an inability of insulin to control blood sugar (insulin 

sensitivity), inflammation, and weight gain (NHLBIDCI, 2008b).  In agreement to this 

result, high levels of stress can also lead a person to try to relax by eating more, using 

tobacco or drinking alcohol, this increases the problems with HBP (Mayo Clinic, 2010).  In 

addition, hypertension disease interrupts the QOL of hypertensive patient, makes one feels 

lack of security and confusion, fears of future complications as well as sense of being 

isolated from the society.  This may affect the hypertensive psychological state and 

increase of more unknown problems.  Additionally, Hamer et al., (2008) conducted their 

prospective study among British healthy adults' men and women (aged 50.9 ± 13.1years).  

The study measured psychological distress and behavioral (smoking, alcohol, physical 

activity) and pathophysiological (C-reactive protein, fibrinogen, HDL-c, TC, obesity, and 

hypertension) risk factors at baseline.  The main outcome was cigarette smoking, physical 

activity, alcohol intake, C-reactive protein, and hypertension independently associated with 

psychological distress.  The risk of CVD increased in relation to presence of psychological 

distress in age and sex adjusted models.  
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In Palestine, The sociopolitical divisions, deterioration in economic situation, the 

implementation of stricter closures, restricted population mobility, unemployment, deep 

poverty, lack of freedom of self-expression, limited economic and recreational 

opportunities contribute to high stress levels among the adolescent and adult populations 

(Giacaman et al., 2009; Stewart-Brown, 1998; Waterston et al., 2009; WHO, 2008a; WHO, 

2009a).  Furthermore, it might increase the burden of related diseases such as development 

of heart disease in younger age cohorts.  The incidence of heart disease is estimated at 

about 1,200 per 100,000 populations (Rionda and Clements, 2000).  This is in agreement 

by the study conducted by Elayyan (2007) confirmed the fact that, QOL deteriorates as the 

duration of the disease increases.  That means, the total scores of QOL of subjects with 

duration of disease 2-5 years are higher in comparison with subjects with other durations 

(6-10, 11-15, 16 and above years).  Additionally, there was a significant difference 

between physical, psychological, social domains and the total scores of QOL according to 

the duration of the disease.  This is consistent with the reality; as the duration of the disease 

increases, patient's age increases and complications as well as side effects of the 

medication taken by the patient start to appear, which will affect the patient's QOL 

negatively.  

 
Alcohol contributes to more than 60 types of disease and injury.  Over time, heavy 

drinking can damage heart, raise BP, as it may cause body to release hormones that 

increase blood flow and heart rate (Mayo Clinic, 2010).  However, there is a wide variation 

in alcohol consumption across regions.  Consumption levels in some Eastern European 

countries are around 2.5 times higher than the global average of 6.2 liters of pure alcohol 

per year (NHLBIDCI, 2008b).  The lowest consumption levels are in Africa and in EMR.  

The regions with the highest proportions of deaths attributed to alcohol were Eastern 

Europe (more than one in every ten deaths), and Latin America (one in every twelve 

deaths) (NHLBIDCI, 2008b).  Worldwide, alcohol causes more harm to males (6.0% of 

deaths, 7.4% of DALYs) than females (1.1% of deaths, 1.4% of DALYs) reflecting 

differences in drinking habits, both in quantity and in pattern of drinking (NHLBIDCI, 

2008b).  Alcohol is responsible for approximately 20% of deaths due to motor vehicle 

accidents, 30% of deaths due to esophageal cancer, liver cancer, epilepsy and homicide, 

and 50% of deaths due to liver cirrhosis (NHLBIDCI, 2008b). 
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2.13.6 Ethnicity (race) 
 
HBP can affect anyone; however, it is consistent among literature that blacks of all ages 

are more likely than whites to have hypertension, but the gap is the widest between ages 

55-64.  In this age group, the prevalence of hypertension among blacks is twice that of 

whites.  At age 75 and older, more than half (54%) of blacks have hypertension compared 

to 38% of whites (National Academy on an Aging Society, 2000).  Hypertension can occur 

twice as great in African American adults than in Caucasian or Hispanic American adults 

(NHLBIDCI, 2008b).  Additionally, Fields et al., (2004) mentioned that, non-Hispanic 

white adults constituted the largest component of the total hypertension burden (73.7%).   

 
2.13.7 Age 
  
For adults, there are considerable differences depending on age.  Most of the health burden 
from risk factors for chronic diseases such as CVD and cancers occurs at older adult ages.   
Men seem to develop it most often between age 35 and 55.  Women are more likely to 
develop it after menopause.  Over half of all Americans aged 60 and older have HBP 
(NHLBIDCI, 2008b).  Additionally, Kannel (1990), mentioned that, hypertension is more 
common in individuals aged 65 years and older among who isolated systolic hypertension 
is particularly common.  In North American populations, among those with mild 
hypertension, the10-year risk of a major CVD event ranges from <1% in individuals aged 
25-34 years to >30% in those aged 65-74 years.  This is consistent with the result found 
among US adult in the study conducted by Wolz et al., (2000) found that, adult 
hypertension prevalence rates increased significantly with age.  The total burden of US 
adults with hypertension (30%) is higher in 1999-2000 compared with 1988-1994 
(P<0.001).  While Fields et al., (2004) mentioned that, approximately 81% of US adults 
with hypertension aged 45-54 years.  Thereafter, hypertension prevalence numbers per age 
group changed very little.  This is in agreement with the study conducted by Rionda and 
Clements (2000) revealed that, almost 60 % of deaths among Palestinian population in 
middle-aged adults (40�59 years) caused by CVDs and cancer.  However the disease 
patterns for older adults (60 years and older) were similar to that of the 40�59 age group 
with 49% deaths resulting from CVDs or cancer but mortality rate on other hand was 
significantly higher  among those whose age group over than 60.  Additionally, Obaid 
(2010) mentioned that, elderly Palestinian people as the vulnerable group usually suffer 
from chronic diseases such as diabetes (41.3%), hypertension (44%), cardiac diseases 
(18.3%), high cholesterol (22.3%), and atherosclerosis (12.5%).  In addition, most studies 
agreed that, hypertension is significantly increased with advancing age in both genders 

with diverse geographical, cultural, and socioeconomic characteristics (Al-Hamdan et al., 

2005; Al‐Hamdan et al., 2010; Al-Nozha et al., 2007). 

 
2.13.8 Gender 
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As inferred in the literature, a higher percentage of men than women have HBP until age 

45.  From ages 45 to 64, the percentages are similar.  After that, a much higher percentage 

of women than men have HBP.  According to the AHA, 49% of women are more likely to 

develop hypertension after menopause, about 10 years later in life than men but the 

outcome for women is often worse (Fields et al., 2004).  However, each year more women 

than men die from CVDs.  Heart disease is the number one killer of American women, 

claiming the lives of one in three women, or 500,000 women each year.  Two-thirds of all 

women have at least one risk factor for developing CVDs (60% overweight or obese, 25% 

physically inactive, >50% over age 45 have HBP, and 40% over age 55 have high 

cholesterol) (Fields et al., 2004).  Additionally, Fields et al., (2004) found that, more 

women had hypertension, ≈5 million more than men.  The number of women with 

hypertension increased significantly with age (P<0.001) compared to the decline in number 

of hypertensive men after 45-54 years of age.  While Lawes et al., (2008) reported that, the 

prevalence of hypertension varied around the world from 3.4% in men in rural India as the 

lowest to 72.5% in elderly women in Poland as the highest.  In contradictory to that, Al-

Hamdan et al., (2010) mentioned that, Saudi females constituted about 51% of the study 

population.  Females in age group 25�44 years were more than males (53.3% compared to 

43.1%), while males were more than females in age group 45�64 years (33.5% compared 

to 24.8%) had hypertension.  

 
2.13.9 Lipid Profile 
 
Lipid profile includes LDL (bad) cholesterol, HDL (good) cholesterol, TG and TC.  

LDL-c:  contributes to artery blockages (plaques).  Most people should aim for an LDL-c 

level of 100 mg/dl or lower (UCSF Medical Center, 2011).  

HDL-c:  is a reverse-transport protein; it removes cholesterol from the arteries and takes it 

to the liver out of the body.  High levels of HDL-c lower the risk of developing CVDs.  An 

HDL level of 60 mg/dl and over is considered excellent, providing optimal protection 

(UCSF Medical Center, 2011). 

TG:  is the most common type of fat in the body.  Many people who have heart disease or 

diabetes have high TG levels.  A normal TG level is less than 150 mg/dl (UCSF Medical 

Center, 2011).  

TC:  is a measure of LDL-c, HDL-c and other lipids. The desirable level is less than 200 

mg/dl (UCSF Medical Center, 2011). 
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Hypertension is only one of many risk factors for CVD, patients, prognosis depends more 

on the sum of their risk factors than on their BP.  Guidelines for the management of both 

hypertension and hyperlipidaemia generally now recommend the use of simplified versions 

of the Framingham risk equations for formal estimation of risk and specify absolute risk 

treatment thresholds.  The equations have been criticized for not including several 

atherosclerosis risk factors such as family history, sedentary lifestyle, and obesity (Padwal 

et al., 2001).  Similarly, CVD Life Expectancy Model is a Markov model developed using 

data from the Lipid Research Clinics Follow-up Cohort, the Canadian Heart Health survey, 

and Canadian life tables.  It has two key advantages over the Framingham risk equations.  

Firstly, it provides a single estimate for the risk of non­fatal or fatal coronary events and 

strokes in any one person.  Secondly, this model was derived from a cohort of patients with 

and without overt CHD and thus can be used to predict the potential benefits and cost 

effectiveness of modifying risk factors both before and after the development of overt 

atherosclerotic disease (Padwal et al., 2001).  Additionally, Padwal et al., (2001) conducted 

a large population based review cohort study showed that, continuous strong and graded 

relations between raised serum cholesterol and CAD seen with TC values above 

4.65mmol/l.  The protective effect of HDL-c seems to be at least as strong as the 

atherogenic effect of the low-density fraction, particularly in women.  

 
On other hand, it is consistent among literature that diets high in saturated fat, physical 

inactivity and genetics could increase cholesterol levels (GEM, 2008c; Gibney et al., 2006).  

Recent research showed that levels of LDL and HDL are more important for health than 

TC.  Nevertheless, the risk of elevated TC was calculated because there is more 

information available about average TC levels in populations worldwide (NSRC, 2008).  

Cholesterol increases the risks of heart disease, stroke and other vascular diseases, most in 

the middle-income European countries, and least in the low and middle-income countries 

in Asia.  Globally, one third of IHD is attributable to high blood cholesterol (NSRC, 2008). 

 
According to WHO Stepwise data of risk factors from selected countries in the EMR 

(2003�2007), mentioned that, the prevalence of hypercholesterolemia (cholesterol level ≥ 

5.2mmoL/dl) was highest in Islamic Republic of Iran (43.6%), followed by Kuwait 

(38.6%), while the lowest level registered in KSA (19.15%) followed by Egypt (19.4%).  

Also in Iraq, the prevalence was 37.5%, Jordan 36%, Syrian Arab Republic 34%, Oman 

27.6%, and Sudan 19.8% (WHO, 2011e).  Additionally, a report of large cohort studies 
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conducted among young and middle aged men and women.  It revealed that, persons with a 

low CVD risk profile (TC level < 200 mg/dl, BP ≤ 120/80 mmHg, and no current cigarette 

smoking), have 72%-85% lower mortality from CVD, and 40%-58% lower mortality from 

all causes compared with persons with one or more of three modifiable CVD risk factors 

(The National High Blood Pressure Education Program Coordination Committee - 

TNHBPEPCC, 2002).  Similarity, a more recent cross sectional study conducted from 

February to July 2006 to determine the frequency of the metabolic syndrome and its 

individual components in men and women with hypertension (aged ≥ 25 years) 

attending the family practice clinic at Jordan Hospital University.  The study showed 

that 65% of the participants had metabolic syndrome.  DM was the most frequent 

component of metabolic syndrome in males, while low serum HDL-c and high waist 

circumference ranked first and second components in females (Yasein et al., 2010).  While, 

in the Occupied Palestinian Territory, the rate of reported hypercholesterolemia was 0·7% 

at age 40-49 years and 3·2% at 60 years and older.  The rate of hypertriglyceridemia in 

adults aged 30�65 years was 34·8% in an urban community compared with 22·6% in a 

rural community in Ramallah governorate.  The magnitude of the problem of dyslipidemia 

and its treatment in the Occupied Palestinian Territory remains poorly defined (Husseini, et 

al., 2009b). 

 
2.13.10 Family history (genetic factor) 
 
It is consistent among review that HBP tends to run in families.  An inherited 

predisposition risk for developing hypertension disease increases for people having a 

hypertensive relative who developed the disease early before age 55.  If parents developed 

heart disease later in life, it may be age-related rather than genetic (UCSF Medical Center, 

2011).  Marriages between cousins (29% of all marriages) and within clans (49%) are also 

contributing to the perpetuation of genetic disorders.  So genes or behavioral may both be 

needed for a person to be hypertensive (Rionda and Clements, 2000).  Genetic 

susceptibility plays a large role, but this is only permissive, and environmental cofactors 

can markedly influence the emergence of hypertension.  Excessive salt, fat, alcohol, and 

unrestrained weight gain can bring on hypertension in susceptible persons (Kannel, 1989).  

Additionally, a study conducted in Iraq by Al-Asadi (2010) mentioned that, family history 

of hypertension was positively associated cumulative occurrence of the disease (P<0.01, 

OR 1.88) when comparing the prevalence of hypertension among hypertensive patients 

with positive family history (64.3%) in comparison with negative family history of 
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hypertension in both sexes (35.7%) (95%CI�1.29 - 2.75).  Family history is significantly 

more prevalent in the hypertension case than control group.  Therefore, Family history is a 

strong predictor for future hypertensive events.  In addition, a study conducted by 

UNRWA�s NCD screening activities among refugees screened for hypertension and type 2 

diabetes in Jordan, Syrian Arab Republic, Lebanon, GS and WB.  The study reported that, 

people having hypertensive relatives increased the risk of presenting with hypertension and 

or hyperglycemia before 60 years (P<0.05, 95%CI 1.0�1.5).  About 9% of screened people 

in 2007 were diagnosed with hypertension and diabetes.  Positive family history was 1.2 

times higher development of hypertension compared with negative family history.  This 

indicated that family history is an independent variable with significant positive 

association (Mousa, 2010).  This is consistent with the study conducted by Abu-Tawilla, 

(2001) to explore the prevalent risk factors for AMI in GS community.  The study found a 

significant relationship between family history for CAD (34.4%) and the development of 

the disease. 

 
2.13.11 Level of education 
 
A case control study conducted by El-Dabbakeh (2000) found that, CHD is more common 

among educated people, where overt differences was noticed among highest educational 

level, 19% among cases compared to 7.5% among controls.  In contradictory, Al-Asadi 

(2010) conducted his study in Iraq noted that, there was an inverse relationship between 

hypertension and level of education for people less than high school education; where 

hypertension among illiterate was 26.7% compared to 17.2% for primary education and 

10% for intermediate.  This result is inconsistent with the result found among people with 

basic university and more, while the prevalence of hypertension among more than college 

educational people was 29.4% compared to 26.7% among illiterate (P=0.89).  The result 

did not reach statistically significant level.  In addition, another cross-sectional 

community-based study covering the whole of KSA in (2010), illustrated that, there was a 

significant association between hypertension, occupation and education status.  Illiterate 

and post-university, unemployed, and subjects doing house duties tended to have 

significantly higher hypertension prevalence.  It was lowest among students. Subjects with 

very low or very high family income tended to have higher hypertension prevalence, but 

the differences did not reach statistical significant.  Treatment modalities were significantly 

more associated with lower educational level, while dietary control was significantly more 

practiced by university graduates (Al-Hamdan et al., 2010).  Similarity, in neighboring 
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Oman, hypertension prevalence was higher among subjects with lower educational level, 

retired and housewives (Al-Farsi et al., 2006). 

 
2.13.12 Marital Status 
 
As inferred from the literature, hypertension is more common among married than single, 

widowed and divorced for both sexes.  This is consistent with the study conducted in Basra 

from April to December 2007.  The study indicated insignificantly higher prevalence of 

hypertension among married compared to single and widowed/divorced (89.1, 6.3, 4.5% 

respectively) (P=0.65) (Al-Asadi, 2010).  This supports the study conducted by Abu-

Tawilla, (2001), mentioned that, 79.8% of the cases of AMI were married.  People who 

never been married had a lower risk of being AMI (1.6%), while the least (0.6%) were 

divorced, widowhood represented 18% of cases with 67.9% increase in stage-2 compared 

to stage-1.  Female ratio regarding widowhood was 3:1 higher prevalence compared to 

male.  This reflects more stress on or absence of social integration of female. 

  
2.13.13 Socioeconomic Status 
  
There is a variation within the literature regarding the association between hypertension 

and socioeconomic status as social class, education, occupation, marital status and income. 

A study conducted in Germany showed gender differences in the association of 

hypertension with occupation.  In men, the highest prevalence of hypertension was in 

metal-processing workers, carpenters, painters, and electricians compared to office clerks.   

In women on the other hand, the highest prevalence was found in technicians, forewomen, 

scrutinizers, storekeepers, and food processing occupations (Schumann et al., in press as 

mentioned in Al-Hamdan et al., 2010).  These differences may be due to a specific 

occupational hazard or may be due to several confounders associated with hypertension 

such as education and income, which may be closely related to occupation (Al-Hamdan et 

al., 2010).     

 
Additionally, another study conducted in Japan showed the association of hypertension 

with occupation.  In men, the level of job strain (the ratio of psychological job demands to 

job control) correlated with the prevalence of hypertension.  Job strain was significantly 

related to hypertension (OR 1.18; 95%CI 1.05-1.32),  The stratified analyses showed 

significant excess risks in the subordinate groups compared with managers, blue collar 

workers, less educated workers, and the older age groups.  This association was not 
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significant in women (Tsutsumi et al., 2001).  Similarity, according to WHO (2009c), 

mentioned that, occupational risks alone account for 1.7% of DALYs lost worldwide.  In 

addition, there is increasing evidence from industrialized countries to link CHD and 

depression with work-related stress.  Other studies conducted in Jamaica reported that, in 

both men and women, the income distributions and hypertension were non-linear, 

indicating elevated levels in low as well as in high-income groups (Mendez et al., 2003).  

Additionally, many studies pointed that, low and high incomes might be associated with 

psychological tensions, which may be associated with hypertension.  Low socioeconomic 

status is associated with elevated rates of BP-related CVD (Forman et al., 2009; Grotto et 

al., 2008).  While Al-Hamdan et al., (2010) mentioned that, there was a significant 

geographical variation in hypertension prevalence in the Central Region of KSA had the 

highest compared to the Southern Region had the lowest prevalence of hypertension. The 

Central Region is highly urbanized, industrialized, and developed compared to the 

Southern Region.  The same study showed that hypertension tends to be more among low 

and high-income subjects, although results did not reach significance level.  Geographical 

variations in the prevalence of hypertension were reported in many studies in different 

regions of the world.  These regional variations in BP may also be related to regional 

variation in socioeconomic, demographic and dietary habit, in addition to the geographic 

characters (Rampal et al., 2008; Reynolds et al., 2003). 

 
2.14 Intervention programs 
 
All previous experiences revealed that, the primary goal of management strategies should 

be planned along with a qualified health care team, hypertension knowledge, treatment and 

prevention strategies all must be in daily advance.  Treatment must be individualized and it 

must address medical, psychosocial and lifestyle issues.  Epidemiological and clinical 

studies uniformly indicate that reduction of obesity, sedentary lifestyle, and intake of salt 

and alcohol are all associated with decreased risk of developing hypertension (Khatib and 

El-Guindy, 2005).  Additionally, Chobanian et al., (2003); Whitworth (2003), mentioned 

that, there has been a growing emphasis in national practice guidelines on the importance 

of preventing hypertension in order to reduce the public health burden of one half of the 

CHD and approximately two thirds of the CVD disease burdens of the US individuals.  

Similarity, National Health and Nutrition Examination Survey (1999�2000) estimated that, 

identifying risk factors for hypertension lead to specific preventive interventions that may 

favorably affect public health of 65 million individuals in the US (Zhang et al., 2009).   
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Furthermore, international guidelines of the WHO Expert Committee on Hypertension 

Control (Zanchetti et al., 2003) and the National HBP Education Program (Whelton, 2002) 

have stressed on the importance of primary prevention of hypertension.  In addition, 

Khatib and El-Guindy (2005), explained that, although antihypertensive drug therapy 

represents one of the major success stories in the prevention of CVD, the pharmacological 

approach to management has limitations if used in isolation. Environmental factors are 

major determinants of hypertension.  The most important of these factors are; reduce 

weight, salt intake, alcohol consumption, tobacco use, and improve dietary habits, whereas, 

increasing exercise is an excellent program for pre-hypertensive individuals with a family 

history of hypertension and those with a predisposition to develop obesity or diabetes.    

 
Additionally, according to Whelton (2002); American Public Health Association (2002�

2004); Cutler and Stamler (2003), revealed that, the recent recommendation is that the food 

industry should reduce sodium in the food supply by 50% over the next decade.  This type 

of approach, if implemented, would reduce HBP in the population.  Moreover, according 

to WHO illustrated that, integrated community-based intervention programs can be cost 

effective due to synergetic effect.  It is able to diffuse information successfully, and has 

potential for influencing environmental and institutional policies and it has close 

collaboration with national health authorities to sustain primary prevention (Angell, 2004; 

Khatib and El-Guindy, 2005; Saha, 2001).  Similarly, the Eastern Mediterranean Approach 

to NCDs (EMAN) aimed to reduce the major risk factors for CVDs and their social and 

economic determinants by primary prevention, control, and development of standards of 

care and cost effective case management through community based program (Khatib and 

El-Guindy, 2005).  On other hand, a recent randomized trial study (2009), suggested that, 

there is a potential link between diet-dependent net acid load (also known as the estimated 

net endogenous acid production - NEAP) and risk of incident hypertension among US 

women.  The study revealed that, dietary interventions to reduce NEAP (e.g., increase 

intake of foods that supply alkali, e.g., fruits and vegetables; decrease intake of foods that 

have a high acid load, e.g., meat and cheeses; and increase the ratio of potassium to protein 

in diets or treatment with alkalizing supplements) could reduce the risk of hypertension.  

The prospective analysis suggested that a lower diet NEAP is independently associated 

with lowering the risk of incident hypertension, lower BMI, more physically active, and 
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had lower intakes of alcohol, folate and magnesium.  NEAP is positively correlated with 

protein intake, and negatively correlated with potassium intake (Zhang et al., 2009). 

 
This is consistent with that done in countries of the EMR where they stress to prioritize 

hypertension as a serious, prevalent and costly national public health problem, its true 

epidemiological and economic burden should be determined in every country.  They 

emphasize that countries need to design national strategies to confront hypertension as part 

of an integrated approach to prevention and care of NCDs.  This will address hypertension 

jointly with other major related and preventable risk factors. At the same time, it is 

necessary to support health care systems to develop cost-effective services for primary 

prevention and control of hypertension in primary health care settings; public education to 

increase community awareness about hypertension.  In addition, a strategy to integrate 

nutrition, physical activity and cessation of smoking into the community approach to 

primary prevention and care of hypertension (Khatib and El-Guindy, 2005).   

 
Additionally, primary prevention of hypertension provides an opportunity to interrupt and 

prevent the continuing costly cycle of managing hypertension and its complications (AHA, 

2000).  This supports the results of the study conducted by Prevention of Hypertension 

Centers on Avoiding or Eliminating Known Risk Factors.  The study revealed that, even 

persons at risk because of age, race, or sex or those who have an inherited risk, could lower 

their chance of developing hypertension by making the same changes recommended for 

treating hypertension (reducing salt intake, reducing fat intake, losing weight, getting 

regular exercise, quitting smoking, reducing alcohol consumption, managing stress) (GEM, 

2008c).  Pharmacological therapy could be added if the BP is still uncontrolled after 

attempting these measures.  Antihypertensive drugs are generally be categorized into three 

groups, diuretics; adrenergic inhibitors that act centrally, peripherally, or as receptor 

blockers; vasodilators that act directly via calcium channel blockade, angiotensin 

converting enzyme inhibitor (ACEI), or angiotensin receptor blockade (ARBs) (Khatib and 

El-Guindy, 2005).  A meta-analysis of 18 long-term randomized trials found that both B-

blocker therapy and treatment with high-dose diuretics were effective in preventing stroke 

(Goldstein et al., 2001).  Similarly, WHO developed a global strategy to focus on assessing 

the pattern and trends of risk factors of major NCDs, the national capacity for prevention 

and control, promoting the development of evidence-based strategy to reduce unhealthy 

behaviors and major risk factors, implementing cost-effective and equitable interventions 
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for the management of common NCDs (WHO, 2007).  In addition, the KSA is considered 

one of the rapidly growing countries that have been affected by the lifestyle changes 

reflected the change in disease pattern (Al‐Hamdan et al., 2005).  Therefore, it decided to 

carry out a base-line survey of NCD risk factors.  Hypertension was one of the major 

diseases covered in the survey.  The comprehensive approach emphasizes on prevent, early 

detect, and control the disease through preventing, reversing, or reducing the risk factors.  

This should start as early as possible among school students.  Emphasis should be on the 

importance of healthful lifestyle behaviors.  All healthcare providers particularly in PHCs 

should check BP for all clients properly and repeatedly, enquire about risk factors, and 

offer advice concerning lifestyle and medications, particularly encouraging regular 

physical activity, and proper nutritional practices and avoiding smoking.  Public health 

policies should be forced to provide a favorable environment for hypertension control by 

regulating food industry, providing facilities for physical activity and smoking cessation 

services (Al-Hamdan et al., 2010). 

 
Furthermore, WHO introduced the six MPOWER packages of tobacco control measures to 

further counter the global tobacco epidemic and to help countries to implement the WHO 

Framework Convention.  The six MPOWER measures are; monitor tobacco use and 

prevention policies, protect people from tobacco use, offer help to quit tobacco use, warn 

about the dangers of tobacco, enforce bans on tobacco advertising (WHO, 2011f).  While 

Gezairy, WHO Regional Director for the EMR, commented that, there is a need to have 

uniform tobacco control policies across the region to save peoples from the harms of 

tobacco, also he urged governments to take note of their national obligations under the 

Framework Convention and develop effective tobacco control policies.  This report gives 

direction for countries in taking immediate steps to harmonize tobacco control measures 

and ensure strict implementation of evidence-based policies throughout the region (WHO, 

2009c).   

 
Additionally, other studies concerning awareness, treatment and control of HBP suggested 

that, primary prevention is not being effectively practiced, there are barriers to prevention 
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include; cultural norms, insufficient attention to health education by health care 

practitioners, lack of reimbursement for health education services, lack of access to places 

to engage in physical activity.  Additionally, larger servings of food in restaurants, lack of 

availability of healthy food choices in many schools, worksites and restaurants,  lack of 

exercise programs in schools, large amounts of sodium added to foods by the food industry 

and restaurants, the higher cost of food products that is low in sodium and calories.  

Overcoming these barriers will require a multipronged approach directed not only to high-

risk populations but also to communities, schools, worksites and the food industry 

(Whelton, 2002).  

  
In another hand, since Palestinian refugees are among the most disadvantaged groups of 

the population; approximately 20% of the Palestinian population is in need of psychosocial 

support, the percentage rises to 44.9% among the refugee population and 53% among 

camp populations.  Therefore, UNRWA responded to the psychosocial needs of the 

Palestinian community and implement two psychosocial support programs to ill this 

critical gap in services, one in GS and the other in the WB (UNRWA, 2007b).   

 
Additionally, due to limited financial and human resources, the UNRWA Health Programs 

uses the �risk scoring� approaches to deal with hypertension and DM.  The intervention 

strategy consists of three elements.  The first is community health education (primary 

prevention) to promote the importance of a healthy lifestyle including weight control and 

adherence to a healthy balanced diet, regular physical exercise, and cessation of smoking. 

While the second element (secondary prevention) is early detection of diabetes and 

hypertension by screening individuals at risk include overweight or obese people, those 

with a family history of diabetes, hypertension, cerebrovascular or CVD, and people over 

the age of 40.  The third element (tertiary prevention) concentrates on effective case-

management of patients suffering from DM and hypertension to achieve acceptable BP, 

glycaemia and lipids control, and to educate patients on all aspects of self-care (UNRWA, 

2007b). 
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Chapter ²²² 

Methodology 
 
This chapter presents the study methodology. The chapter includes study design, 

description of the study population, and ethical considerations.  In addition, it presents the 

study instruments, piloting, data collection process, data prescribing, and data analysis.  

Finally, it presents limitation of the study. 

 
3.1 Study design 
 
The design of this study is a case-control design; case control studies give the researcher 

the chance to check the history of past exposure to a risk factor or the presence of a 

characteristic among cases and controls.  The investigator is looking backward from the 

disease to a possible cause.  A case control study is relatively inexpensive and enables the 

researcher to meet the study objective in a short time.  It is also practical, simple, requires 

few subjects, efficient, and it studies several risk factors for a single disease (Van Stralen et 

al., 2010).  However, disadvantage of case control study is that, recall bias, control 

selection is a difficult process, matching for many variables make it difficult to find 

appropriate control.  Additionally, we cannot explore possible association of disease with 

any variable on which cases and controls have been matched.  It also cannot measure 

disease rate or RR.    

 
3.2 Study setting   
 
The study was conducted at the main UNRWA centers in the NCDs services in Gaza 

Governorates for cases selection.  One clinic was selected from each different level in each 

different geographical area to reflect representative results.  

Same number of controls was chosen among attendance the same medical centers of 

cases from NCDs screening clinics, and from governmental PHC clinics.  They have 

suffered of illnesses other than hypertension (have same characteristics of cases except 

they are free from hypertension). 

 
3.3 Study population  
  
The study population consists of a sample of patients from both genders with hypertension.  

The hypertensive patients aged 30 years and more, newly diagnosed as having 

hypertension of the year 2009-2011, and selected randomly by random sample selection 
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approach from NCDs services of the main UNRWA health care in five localities in Gaza 

Governorates.  A further, same numbers of controls were chosen from the same medical 

centers (from UNRWA NCDs screening clinics) and from governmental PHC clinics, who 

were seeking treatment for illness other than hypertension for themselves or their 

families.  Controls � were matched for age, gender and place of residency. 

 
3.4 Sample size  
 
The researcher used Epidemiological Information Program (Epi-enfo), statistical calculator 

for case control study to calculate the sample size at 95%CI with power 80% and based on 

one control for each case.  The calculation was completed keeping into consideration the 

expected frequency of risk factors among hypertensive was 50% and among the normal 

population 30%, the total number of proportional systematic random samples is composed 

of 206 subjects (Annex 11).  To overcome non-respondents, the researcher decided to take 

240 persons, divided into 120 cases and 120 controls from different locations to keep one 

to one case to control ratio.  Around 19.1% of the population resides in North Gaza 

governorate, 35% in Gaza city, 14.2% in Mid-Zone, 19.2% in Khanyounis, and 12.5% in 

Rafah (PCBS, 2010a).  The proportional sample for each governorate is as follow; North 

Province 23, Gaza Province 42, Mid-Zone Province 17, Khan-Younis 23, and Rafah 15 

cases and the same for controls (table 3.1) 

 
3.5 Selection criteria 
 
3.5.1 Inclusion criteria for clinics 
 
 PHCs of UNRWA sector 

  Governmental PHC clinics 

 Clinics from different levels which were randomly selected 

 Clinics that have been working for more than six months 

 
3.5.2 Exclusion criteria for clinics 
 
 NGO's PHC clinics 

 Clinics out the random sample 

 Clinics with special situation (psychiatric clinics, military clinics) 

 PHC clinics, which did not start working yet, or those starting working for less than six 

months 
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3.5.3 Inclusion criteria for sample 
 
Subjects who were eligible to participate in the study were those who meet the following 

criteria: 

  
3.5.3.1 Cases  

 The age is 30 years or more for both males and females 

 Diagnosed in the year 2009-2011 as a hypertensive patient 

 Diagnosis is confirmed by laboratory testing  

 Accompanied clinical manifestation 

 
3.5.3.2 Controls  

 ±5 years old males and females compared to cases 

 Must be clinically free from hypertension 

 Had no history of clinical manifestation of hypertension 

 
3.5.4 Exclusion criteria for sample 
 
3.5.4.1 Cases 

 Males and females aged <30 years. 

 Pregnancy Induced Hypertension  

 Gestational Diabetes  

 Any patients outside the UNRWA PHCs 

 Any patients diagnosed in the year other 2009-2011 

 
3.5.4.2 Controls  

 Person with age under 25 years old 

 Registered patients suffered from hypertension 

 Any person out the matching criteria compared to cases 

 
3.6 Sample Process 
 
According to Diab (2011); Summour (2010), mentioned that, UNRWA health centers were 

divided into two categories (large and small) according to the number of services provided 

and catchment area.  GS is divided into five strata as follow; North, Gaza, Mid-Zone, 

Khanyounis and Rafah.  The researcher chose three large and two small UNRWA clinics 

from different governorates by using proportional stratified random selection.  From each 
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strata the selected large clinics were, Jabalia, Rimal and Khanyounis, while the small 

clinics were Dair Al-Balah, and Shaboora (Annex 8).  Proportional sample was used to 

select the number of cases and controls from each governorate to ensure that the sample is 

geographically representative. 

 
Systematic random sample of adult patients diagnosed with hypertension were selected 

from UNRWA health care NCDs services from each different level in each different 

geographical area in Gaza governorates.  Their age was 30 years and more.  Same number 

of controls who attending the same medical centers for illness other than hypertension 

(from UNRWA NCDs screening clinic) and from governmental PHC clinics, their age 

ranged ±5 years old compared to cases.  In each clinic, after choosing the samples, 

interviews were performed with a pretested and validated questionnaire, which contained 

issues about socio-demographic factors, lifestyles, dietary habits and detailed information 

on family history and health profile.  For all subjects, their BP was measured to the nearest 

2mmHg in the right arm after a 5-minute rest in a sitting position by a single mercury 

sphygmomanometer by a well-trained practical nurse and followed up by staff nurse and 

medical officers.  The criteria for the diagnosis of risk factors and hypertension were based 

on WHO criteria.  Hypertension was diagnosed in presence of BP ≥140/90 mmHg.  Risk 

factors such as smoking, obesity and hypercholesterolemia were identified.  

 
Table (3.1): Distribution of proportional sample for each governorate 

District Population % of Total Case Control 
North Gaza 56,539 19.1 23 23 
Gaza City 103,732 35 42 42 
Mid-Zone 42,758 14.2 17 17 
Khan-Younis 57,319 19.2 23 23 
Rafah 35,131 12.5 15 15 

Total 295480 100 120 120 
 
3.7 Data collection procedures  
 
Data was collected by a self constructed face to face interviewed questionnaire, and the  

inspection of patient's file for measurement of weight, height, BP, in addition to 

measurement of TC, TG, HDL-c, LDL-c, FPG and PPPG.  Data collected by the researcher 

and one assistant who trained well to interview the participants and fill the questionnaire. 
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3.7.1 Questionnaire 
 
A face-to-face interviewed questionnaire was structured by the researcher after reading the 

related literature.  It included the following areas: 

 Demographic variables including: age, gender, marital status, and place of residency; 

 Socioeconomic factors including: educational level, occupation, and income;  

 Lifestyles including: physical activity and smoking; 

 Health profile including: duration of the disease, history of any other diseases, and type 

of the treatment; 

 Family history of hypertension; 

 Dietary habits and type of food and drinks intake; 

 Psychosocial factors 

The study instrument was built to take information from the participants and the researcher 

inspection of patient's file in the same time.  The developed questionnaire was reviewed by 

10 experts.  This process is to increase both content and criterion validity of information. 

 
3.7.2 SBP and DBP 
 
SBP and DBP were measured by a well-trained practical nurse and followed up by staff 

nurse and medical officers when queries about the accuracy of such readings may arise 

(complaints and condition are not in agreement with the readings).  BP was recorded in the 

right arm after a 5-minute rest in a sitting position by the same mercury 

sphygmomanometer.  BP was measured to the nearest 2 mmHg.  The value of the 

measured BP should be recorded on the patient registration file.  Individuals whose BP was 

found initially  140/90 mmHg, should have the measurement repeated after at least 10 

minutes.  The criteria for the diagnosis of risk factors and hypertension were based on 

WHO definitions.  Hypertension was diagnosed in presence of BP ≥ 140/90 mmHg.  

 
3.7.3 Blood testing 
 
Morning fasting blood specimens were collected and analyzed for serum TC, TG, HDL-c, 

LDL-c, and plasma glucose.  

 
3.7.4 Anthropometric measurement 
 
 Weight of participant 

 Height of participant 
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3.8 Validity of instruments 
 
Validity is defined as the degree to which it actually measures what is designated to 

measure (Szklo and Nieto, 2000).  

The researcher administered two types of validity as follow: 

 
1.  Face validity:  The questionnaire used for data collection in this study is well prepared 

by the researcher to ensure high face validity. 

 
2. Context validity index:  The researcher designed the study questionnaire for the 

purpose of the study, after reviewing many studied related to the subject.  The validity of 

the questionnaire has been examined by sending the constructed questionnaire with 

enclosed covering letter about the objective of the study to 10 experts working in the 

different health fields in order to give their views on the questionnaire.  The researcher 

made the recommended modifications on the questionnaire according to their suggestions 

and advice.  Standardization of the procedure of the measurement also was done as 

follows: 

 
3.8.1 Standardization of BP measurement 
 
 BP was measured by a well-trained practical nurse and followed up by a staff nurse and 

a medical officer when queries about the accuracy of such readings may arise 

(complaints and condition are not in agreement with the readings).  BP was measured to 

the nearest 2mmHg in the right arm after a 5-minute rest in a sitting position by the 

same mercury sphygmomanometer to avoid any instrumental influence on the BP 

readings. 

 The first sound heard is considered the systolic while the last one is considered the 

DBP. 

 The value of the measured BP should be recorded on the patient's registration file. 

 The patient's registration file should be properly completed and maintained in 

chronological order according to date and year of registration for each patient suffering 

from hypertension, DM, or both as soon as the diagnosis is established.  

 For monitoring purposes, the criteria for acceptable control are defined as SBP of <140 

mmHg and DBP of <90 mmHg in the measurement of the last visit and in one of two 

measurements taken during the preceding scheduled visits (UNRWA, 2009c). 
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3.8.2 Standardization of weight and height measurement (Molarius et al., 1998)  
 
 Balancing the scale (zero point) with empty scale every day before starting 

measurements and immediately afterwards. 

 Asked the participant to remove shoes and heavy clothes and stand on the scale with no 

support. 

 Read the weight and registered it to the nearest 0.1 kg. 

 Used standard measurement tape on standing position and registered the height to the 

nearest 0.1 cm. 

 BMI was computed as the ratio of weight (kg) per height squared (m²).  BMI was 

classified according to the WHO classification into five categories as follows: <18.5 

(underweight), 18.5-24.9 (normal weight), 25-29.9 (overweight) and ≥ 30 (obese).  

 
3.8.3 Standardization of blood sample collection (Mousa, 2005; WHO MONICA 

Project, 1998) 

 
 Asked the participant to fasting for at least 9-12 hours before testing; 

 A 5 ml of the venous blood was collected from each participant for testing serum 

glucose, TC, TG, HDL and LDL; 

 Vein-puncture was collected from participants in a sitting position; 

 The tubes that were used to collect the sample were equipped with a stopper material 

that does not react with blood constituents; 

 Blood samples were left at not more than 20OC for one hour to clot, or were collected 

with anticoagulant tube (EDTA or fluoride were added as anticoagulant for serum) 

before centrifuge. 

 The cut-off value for confirmation of diagnosis of diabetes is a FPG level ≥ 126 mg/dl 

on at least two consecutive tests within one week (UNRWA, 2009c). 

 FPG falling between 100-125 mg/dl were classified as IFG.  In order to establish the 

diagnosis of diabetes or otherwise,   patients should be required to perform another FPG 

test within a week.  If the value is still between 100-125mg/dl, then oral glucose 

tolerance test (OGTT) should be performed.  Diabetes is diagnosed if plasma glucose is 

evaluated to be >200 mg/dl two hours after the challenge (UNRWA, 2009c). 

 In diabetic patient; in order to classify a patient in the control group, either of these 

values; FPG ≤140 mg/dl, 2-hrs postprandial plasma glucose (PPPG) < 180 mg/dl should 
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be attained at 2 of the last 3 regular visits, provided that no large fluctuations in values 

are presented (UNRWA, 2009c). 

 
3.9 Reliability of the instrument 
 
Reliability is the extent to which the results obtained by a test are replicated if the test is 

repeated (Szklo and Nieto, 2000).  Two steps were used to ensure the study instrument 

reliability: 

  Standardization of the method of data collection was guaranteed 

  Training of the data collectors in a same manner on how to use the instruments 

 
3.10 Response rate 
 
The number of respondents was 240.  By places of residences, the respondents distributed 

as; 23 cases in North Gaza, 42 in Gaza city, 17 in Mid-Zone, 23 in Khan-Younis, and 15 

cases in Rafah; the same number of respondents for controls.  The response rate was 97.5% 

for both cases and controls.  The cases and controls who refused to participate in the study 

were replaced. 

 
3.11 Data management and statistical analysis 
 
The researcher analyzed the quantitative data by using Statistical Package for Social 

Sciences (SPSS) program version 13.0.  The analyses of data to be conducted were: 

 Reviewing the filled questionnaire; 

 Coding the questions; 

 Data entry model; 

 Defining and coding the variables; 

 Data cleaning; 

 Frequency tables of all the variables were done; 

 Cross tabulation of the results. 

 OR and 95%CI are the statistical tools of measurement used to check the statistical 

relationship between the risk factors (independent variables) and the occurrence of 

hypertension (dependent variable) and to assess the statistical significance of 

differences.   

 An independent sample t-test and chi square were used to investigate the relationship 

between dependent and independent variables.  T-test was used to test the continuous 
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data, measures the differences between means of dependent variable among 

independent variables with two categories, while chi square was used to test the 

categorical data.  The statistical level of significance is P≤0.05.  

 
3.12 Pilot study 
 
To test the appropriateness of the study instrument, to standardize the suitable way for data 

collection, and to improve the validity and reliability of the study; the researcher conducted 

a pilot study in Rimal clinic before starting the actual data collection.  Piloting sample was 

included both cases and controls.  Obtained data were analyzed using SPSS program to 

predict the desired results.  Minor modifications on the questionnaire were done according 

to piloting result.  The pilot sample of 10 cases and 10 controls was excluded from the 

study population. 

 
3.13 Ethical and administrative considerations and procedures 
 
The researcher keen committed to all ethical and administrative considerations required to 

conduct the research.  An academic approval was obtained from School of Public Health at 

Al-Quds University (Annex 3) and an ethical approval was obtained from Helsinki 

Committee to carry out the study (Annex 2).  Additionally, an administrative approval was 

obtained from UNRWA Chief Field Health Program - Gaza field to conduct the study at 

UNRWA PHCs (Annex 4). 

 
Every participant was provided with a full explanatory form attached to questionnaire both 

verbally and written. This form included the purpose of the study, assurance about the 

confidentiality of the information, and the instructions how to respond to the questionnaire.  

In addition, it included a statement indicating that the participation is voluntary (Annex 5).  

 
Honesty was maintained during reporting and analysis of the data with respect to 

confidentiality and respecting of results. 

 
 3.14 Limitations of the study  
 
 Data that depend on participant's memory about past events may result in a recall bias 

(Van Stralen, 2010); 

 Limited time available to conduct the study; 

 Limited resources including books, journals, budget, and facilities; 
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 Unstable political situation; 

 Continuous electrical current cutting; 

 Dietary exposures are more difficult to remember (Colditz, 2009).   

 
3.15 Period of the study 
 
The study was done in the year 2011 after obtaining ethical approvals from Helsinki 

committee in March 2011, and an academic approval was obtained from the School of 

Public Health at Al-Quads University in June; an administrative letter was obtained from 

UNRWA Chief Field Health Program-Gaza Field Office in June. Pilot study was 

conducted in the latest nine days of June 2011.  Actual data was collected in July and 

completed in August 2011.  Data entry was conducted alongside the data collection.  Data 

analysis was conducted in August-September. Research writing and findings dissemination 

were in September-October 2011.   
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Chapter IV 

Results and Discussion 
 
This chapter clarifies the main results of the study variables that achieve the study 

objectives in a comparative way between cases and controls and by using odds ratio, p-

value, chi square, and independent sample t- test as statistical tools of measurement.  This 

risk factors prevalence study provided an opportunity to establish baseline information by 

exploring the most common hypertension disease risk factors among adults population in 

Palestinian community such as demographic factors, socioeconomic, life styles, health 

profile, and dietary habits.  A case-control PHC based study was carried out at the NCDs 

services of UNRWA in five localities in Gaza Governorates.  Our analysis is based on a 

sample of 240 persons; 120 cases from both genders matched with age, sex and place of 

residency to same number of controls.  The finding based on (240) questionnaires, with 

response rate of 97.5% for both cases and controls. 

 
In this chapter, the researcher highlights the finding of this study compared with other 

global and regional studies and attempt to interpret the results of the study and its 

implication. The result could help in developing preventive health education and health 

promotion programs.  

 
4.1 Demographic and socioeconomic characteristics of the study population 
 
The sample distribution by gender, age, educational level, occupation, marital status, 

household income, and place of residency are presented in table 4.1. 

 
As shown in table 4.1, significant differences were noted between cases and controls 

regarding any of the demographic characteristics studied: education, occupation, and 

household income. While no significant differences were shown between cases and 

controls regarding: marital status.  Cases and controls were matched for age, sex, and 

locality. 
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Table (4.1): Summary table of socio-demographic characteristics of the study population  

Variable Cases 
No.                 % 

Controls 
No.                      % 

P. Value 

Age (years) 
<40 
40-49 
50+ 

 
24 
28 
68 

 
20 

23.3 
56.7 

 
36 
37 
47 

 
30 

30.8 
39.2 

Sex 
Male  
Female 

 
40 
80 

 
33.3 
66.7 

 
40 
80 

 
33.3 
66.7 

Place of residency 
North 
Gaza 
Mid-Zone 
Khan-Younis 
Rafah 

 
23 
42 
17 
23 
15 

 
19.1 
35 

14.2 
19.2 
12.5 

 
23 
42 
17 
23 
15 

 
19.1 
35 

14.2 
19.2 
12.5 

 
 
 
 

Education 
Low educational level 
Medium educational level 
High educational level                     

 
74 
23 
23 

 
61.7 
19.2 
19.1 

 
32 
29 
59 

 
26.6 
24.2 
49.2 

 
0.000 

Occupation 
Employed 
Retired 
Unemployed 

 
20 
9 
91 

 
16.7 
7.5 
75.8 

 
60 
5 
55 

 
50 
4.2 
45.8 

 
.000 

Marital status 
Single 
Married 
Widower 
Divorced 

 
5 
98 
15 
2 

 
4.1 
81.7 
12.5 
1.7 

 
7 

105 
6 
2 

 
5.8 
87.5 

5 
1.7 

 
.218 

House hold total income        
<1700 NIS                                                                      
1700-2200 NIS                                                                      
>2200 NIS    

 
91 
11 
18 

 
75.8 
9.2 
15 

 
41 
21 
58 

 
34.2 
17.5 
48.3 

 
.000 

 
4.1.1 Gender 
 
Table 4.1 shows female subjects represent 66.7%, while male subjects represent 33.3%.   

The study finding revealed that, females have hypertension more than males.  The higher 

percentage of women than men have HBP until age 40 (28.1% vs. 18.8 %).  After that, a 

much higher percentage of males than females have hypertension.  

 
The rate of hypertension among males and females in this study (33.3% vs. 66.7%) was 

high and alarm.  Comparable with findings in the world, overall, 26·4% of the adult 

population in 2000 had hypertension (26·6% of men and 26·1% of women) (Kearney et al., 

2005).  The majority of adults in most higher and lower-income populations have non-
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optimal BP (Perkovic et al., 2007).  By comparison, Kearney et al., (2004) mentioned that, 

the reported rate of hypertension varied around the world, with the lowest rate in rural 

India (3.4% in men and 6.8% in women) and the highest in Poland (68.9% in men and 

72.5% in women).  On other hand, Kastarinen et al., (2009) reported that, the rate of 

hypertension among Finland men and women aged 25-64 years was from 63.3-52.1% 

among men and from 48.1-33.6% among women.  

 
The relatively high rate of hypertension among women than men in the present study is 

matched with the study conducted in Jordan by Hammoudeh et al., (2006) showed that, 

men had significantly lower rate of hypertension compared with women who had CHD 

(38% vs. 63%, P<0.0001).  Another study done in Turkey by Aygul et al., (2009) revealed 

that, hypertension in male patients with AMI was 35%, while it was 53% in females.  This 

support the results of the study conducted by Al-Hamdan et al., (2010) mentioned that, 

females constituted about 51% of the study population.  Females in age group 25�44 years 

were more than males (53.3% compared to 4 3.1%), while males were more than females 

in the age group 45�64 years (33.5% compared to 24.8%) had hypertension.  On other 

hand, this result consistent with MOH Annual Report (2005) showed that, hypertension 

disease was the ninth leading deaths in males and females; mortality among women was 

higher than men (3.8% vs. 2.7% respectively).  Additionally, Mehra and Lashkari, (1992) 

mentioned that, as a group, HBP among women is more than men.  In spite of, among men, 

the rate of hypertension increases until the age of 50 and then levels off, while among 

women, the rate increases continually with age.  Similarity, Sun et al., (2007) revealed that, 

women in China seem to develop HBP most often than men (38.6% vs. 37%).  While 

Fields et al., (2004) revealed that, 49% of women are more likely to develop hypertension 

after menopause, about 10 years later in life than men but the outcome for women is often 

worse.  The number of women with hypertension increased significantly with age 

compared to decline in number of hypertensive men after 45 to 54 years of age (P<0.001).   

 
In contractor to that, Lawes et al., (2008) reported  that, the rate of hypertension varied 

around  the world among male and female, from 3.4% in men in rural India as the lowest to 

72.5% in elderly women in Poland as the highest.  On other hand, Macedo et al., (2005) 

found that, 42.1% of the Portuguese adult population aged 18-90 years had hypertension.  

Men seem to develop it most often than women.  These differences may be attributed to 

different in age group in both studies; in this study, the age of participants' was ≥30 years, 
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while Macedo et al study included aged 18 years and older, in addition to socio-cultural 

differences or to psychosocial variability (Yan, 2003).  While Ostchega et al., (2008) 

found that, the rate of hypertension among US adult aged 18 years and older was nearly 

equal between men and women.  Additionally, Kathryn et al., (2010), illustrated that, the 

overall rate of hypertension among Canadian adults aged 20-79 years was nearly the same 

in males (19.7%) and females (19.0%).  While the finding in other Arab countries was 

28.6% among Saudi males and 23.9% among Saudi females aged 30-70 years had 

hypertension (AL-Nozha et al., 2007).  

 
The present study indicated that women have a greater risk of HBP than men and they have 

attack earlier in life.  Nearly 56.7% of all cases of hypertension occur between the age 

group of 50-81 years.  This could be by explained the fact that hypertension usually affect 

women rather than men, and older people tend to show HBP more frequently than younger 

ones.  This may be due to physiological and behavioral differences in sex-specific life 

expectancy that may contribute to this phenomenon.  In addition, sex hormones seem to 

play a role; so your gender is significant as a woman you are, at greater risk of HBP than 

men.  Past the menopause, a woman's risk is greater (Chobanian et al., 2003). 

 
4.1.2. Age 
 

20%

30%

23.3%

30.8%

56.7%

39.2%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

50+40-49<40

Case

Control

 
Figure (4.1):  Percentage distribution of study population by age group 

 
Figure 4.1 shows the age of the study population divided into three main age groups.  Age 

effect on BP was very clear in increased in both SBP and DBP with increase of age 

reaching their majority among cases at age group between 50 years and more (56.7%), 

followed by age group 40-49 years, which represented 23.3%, followed by age group <40 
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years (20%).  The mean age of the case group was 50.9 years (SD 11.5, range 30-81), 

while that of the controls was 47.9 years (SD 11.1, range 25-76).  

 
Age of participants in this study ranged 30 years and more.  The result indicates that, 

hypertension disease increased strongly with age to more than 56.7% of the cases were 

aged 50 years and over.  Many studies provided strong relationship between age and HBP.  

In North American populations, among those with mild hypertension, the10-year risk of a 

major cardiovascular event ranges from <1% in individuals aged 25-34 years to >30% in 

those aged 65-74 years (Kannel, 1990).  This is consistent with the result found among US 

adult in the study conducted by Wolz et al., (2000).  The study found that, adult 

hypertension rate increased significantly with age.  Additionally, Idris et al., (2008) 

conducted their study among Asian Indian men and women, revealed that, age is a strong 

independent predictor of CHD risk.  Similarity, the rate of hypertension was 25% among 

Iranian adult population aged 25�64 years (Esteghamati et al., 2008).  Additionally, 

Kearney et al., (2005) mentioned that, hypertension disease is expected to grow in the 

world to >1.5 billion by 2025 because of increases in both total population size and the 

proportions within populations reaching older ages.   

 
This is in agreement with the study conducted in Palestine by Rionda and Clements (2000), 

revealed that, hypertension is a much greater risk factor of cardiovascular events in the 

elderly than in younger people.  Additionally, this is consistent with the study conducted in 

Palestine in 2006, revealed that, the rate of reported hypertension was 8·1% at age 40-49 

years, 22·6% at age 50-59 years, and 35·2% at 60 years and older (PCBS, 2007a).  While 

Abdul-Rahim et al., (2001) investigated the rate of hypertension ranged from 21·5% to 

25·4% in Palestinian adults aged 30�65 years in two communities in the WB.  In addition, 

this study supported the results of the study done by UNRWA showed that, the rate of 

hypertension was 14·3% in people aged 40 years and older in WB, and 17·4% for 

registered Palestinian refugees in GS (UNRWA, 2007b).  Similarity, Khellah (2010) 

revealed that, adult Palestinian people aged 19-59 years are at risk of chronic diseases, 

since 11.1% of the sample populations were hypertensive. 

 
Simply HBP disease increases continually with age.  This condition is detected more 

frequently in the older generation, getting old is a risk factor for CVDs mainly 

hypertension, as outward symptoms of HBP take a long time to appear.  As a group, more 

women have HBP than men. 
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4.1.3 Level of education 
 
Concerning to educational level, figure 4.2 shows the distribution of cases and controls by 

educational levels. The majority of the cases were at low educational level (0-9 years) 

which represented approximately (61.7%).  The figure shows an overt difference between 

cases (61.7%) and controls (26.6%) within the low educational level; also, an overt 

difference was noticed within the high educational level, among cases (19.1%) was lower 

than compared to controls (49.2%). 
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Figure (4.2):  Percentage distribution of educational level among cases and controls 

 
Education is closely associated with an individual's health status.  It interacts with health 

process in many levels, which is needed to the ability to understand basic health 

information.  The results in this study reveal that, an inverse relationship between level of 

education and the development of hypertension, this means that low educated people are at 

higher risk of catching the disease rather than those who are highly educated.  Positive and 

statistical significant association was found between low educational level and the 

occurrence of HBP disease (P=0.000).  OR was 5.9, with 95%CI (3-11.8).  The researcher 

attributed the higher risk of hypertension among low educational level may be due to 

certain behavioral factors like lack of physical activity due to the majority of illiterates are 

unemployed so they sleep more hours, smoking, eating habits, and exposure to stressful 

events or other lifestyle.  Additionally, she refer the higher percentage of low educational 

level among cases may be due to the natural setting of the study or to the selection criteria 

of cases and controls since all the study sample were refugees.  UNRWA PHCs of NCDs 

were taken for cases selection, whereas, same number of controls who are registered in the 
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same medical center of cases taken from both UNRWA PHCs of NCDs screening clinics 

and governmental PHC clinics.  

 
In addition, the data of this study shows also, approximately one-half of the surveyed 

adults living in Gaza city (44%) reached the university or higher educational level.  This 

may be due to the economical, social and cultural context of Gaza city, as for example, 

monthly income rate, which is found to be better in people living in Gaza city that give 

more chance for their sons to reach the university or higher levels of education compare to 

other provinces (Table 4.2).  

 
Table (4.2): Percentage distribution of educational level among governorates  

Variable Low 
NO                   % 

Medium 
NO                        % 

High 
NO                        % 

North 25                    54.4 6                              13 15                       32.6 
Gaza 28                    33.4 19                         22.6 37                          44 
Mid-zone 14                    41.2 7                           20.6 13                       38.2 
Khan-Younis 23                     50 13                         28.3 10                       21.7 
Rafah 16                    53.4 7                           23.3 7                         23.3 

 
Education is an essential component for an important input to health decision-making and 

planning processes.  Person with proper education and counseling can do an appropriate 

health action.  Low educational level or if the information that is available on health is 

fragmentary or sometimes inconsistent can lead to higher medical care cost.  The study 

results reveal that, hypertension is less frequent in those with higher level of education.  

This is consistent with some literature and inconsistence with others.  Al-Asadi (2010), 

noted that, an inverse linear association between hypertension and level of education for 

people less than high school education.  This result is inconsistent with the result found 

among people with basic university and more.  Similarity, Al-Hamdan, (2010) mentioned 

that, there was a significant association between hypertension and educational status 

among Saudis.  Illiterate and Post University educated tended to have significantly higher 

hypertension.  In contrast to this result, in neighboring Oman, hypertension was more 

common among subjects with lower educational level, retired and housewives (Al-Farsi et 

al., 2006).  Similarity, Ibrahim, (1996) revealed that, hypertension was more among 

Egyptians with low educational level (34.1% vs. 24.2%).  In contrast to this result, El-

Dabbakeh (2000), found that, positive and statistical significant association between high 

educational level and the development of CHD.  While Reziq (2006), illustrated that, the 
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education status affects clients' health and as much as the level of education increased, the 

compliance status increased.   

 
In most countries of the region, there is a serious lack of effort to educate hypertensive 

patients and their families.  Another important barrier to optimal management is that 

people with hypertension often do not realize that they have a role to play in controlling 

their BP.  Additionally, many people believe that treatment should be stopped when BP is 

brought under control.  In addition, there are people who refuse to take medications 

because of the fear of adverse effects.  Self-care should be considered a strategy for 

management of hypertension.  Communication with each patient should be established at 

diagnosis, and continued during follow-up visits.  Careful communication, including 

consideration of prognosis, the advantages of medical care, drugs, or dietary treatment and 

other non-pharmacological lifestyle measures can be explored at this early stage; this may 

help to understand the person better and to ensure his/her cooperation and compliance. 

Beyond the one-to-one setting, the communication/education process can be extended to 

group education and it should involve spouses and members of the family. Certain people 

may need the reinforcement that a group can provide in order to implement changes in 

lifestyle and adhere better to recommended antihypertensive therapy. Community 

programmed, media campaigns, printed materials and information brochures may facilitate 

behavioral changes that have been recommended to those with limited educational skills.   

 
4.1.4 Residential area 
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  Figure (4.3):  Percentage distribution of cases and controls by provinces 
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Figure 4.3 shows the distribution of cases and controls by provinces.  The majority of the 

cases were from Gaza city (35%), followed by Khan-Younis and North provinces (19.2%, 

19.1% respectively), Mid-Zone (14.2%), where Rafah represented the least score (12.5%); 

same percentage for controls.  These results were according to population density of GS.   

 
The total sample in this study is refugee.  In GS, refugee population constitutes about 

67.4% of the total population (PCBS, 2010a).  Comparable with the other findings, Mousa 

et al., (2010), illustrated in their study among refugees in Jordan, Syrian Arab Republic, 

Lebanon, GS and WB, 9% of screened people were diagnosed with hypertension/diabetes.  

The researcher concluded that being refugees could be increased the risk of hypertension.  

She refer that to the siege, bad socio-economic, epidemiological transitions in Palestine, as 

well as transitions in food consumption patterns and lifestyle have aggravated the burden 

of poverty related diseases, as people are suffering from emerging epidemics of NCDs, 

mainly HBP.  The scarcity of work opportunity leads to drop in the standard of living.  

There is no dependable social welfare system in GS; most of the people are under the 

poverty line. 

 
The researcher attributed the highest risk of hypertension in urban population (Gaza city) 

to environmental factors including large differences in population size, wealth and health 

expenditure.  In addition, this might be due to economical status, access to the health 

centers and the health care system, which is better in Gaza city especially in the centralized 

areas.  Furthermore, the process of urban development and changes in lifestyle and the 

profile of risk factors like obesity, overweight, hypercholesterolemia, and decrease in 

physical activity through increasing usage of automated transport and advanced technology 

at home, consumption of quick meals, poor quality of food with high saturated fats, will 

also tend to increase the NCDs load. 

 
4.1.5 Employment status 
 
Figure 4.4 shows the percentage distributions of work status among the study population.  

The percentage of unemployed was 75.8% of the total sample among cases and only 16.7% 

were work.  The percentage of cases that are retired was 7.5%.  In contrast, the worker 

among controls (50%), which represented one-half of the population, was higher than 

among cases.  On other hand, the percentage of controls that are unemployed was 45.8% 

compared with 4.2% who are retired. 
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Figure (4.4):  Percentage distributions of study population by work status 

 
The present study provides that, there is a strong positive association between hypertension 

and unemployment status (OR= 4.9, 95% CI 2.6-9.5, P=0.000).  Employees' males 

constitute 58.8% compared with 20.6% were employees' females.  The study results 

support some literature and inconsistent with others.   For examples, a study conducted in 

Japan showed gender differences in the association of hypertension with occupation.  In 

men, the level of job strain (the ratio of psychological job demands to job control) 

correlated with the prevalence of hypertension (OR 1.18; 95%CI 1.05-1.32).  The stratified 

analyses showed significant excess risks in the subordinate groups compared with 

managers, blue collar workers, less educated workers, and the older age groups. This 

association was not significant in women (Tsutsumi et al., 2001).  In addition, there is 

increasing evidence from industrialized countries to link CHD and depression with work 

related stress (WHO, 2009b).  Similarity, low socioeconomic status is associated with 

elevated rates of BP related CVDs (Forman et al., 2009; Grotto et al., 2008).  Another 

cross-sectional community-based study was covering whole of KSA.  The study illustrated 

that, unemployed and subjects doing house duties tended to have significantly higher 

hypertension prevalence, while lowest prevalence of hypertension was found among 

students (Al-Hamdan, 2010).  Whereas, the study conducted in neighboring Oman by Al-

Farsi et al., (2006) revealed that, hypertension was higher among subjects retired and wives 

engaged in domestic duties.   

 
Result in the present study may be referring to the impacts of siege and closure after the 

second Intifada as a result most of the Palestinian workers in Israeli areas lost their works 

(PCBS, 2010b), Unemployment rate in GS in the end of 2010 was 37.8% (PCBS, 2011a).  

Furthermore, lifelong unhealthy related habits for unemployed subjects were including 
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physical inactivity, eating patterns, smoking, and sleep more hours.  Further studies with 

large sample are needed to estimate the true prevalence of employment status and to 

highlight the relationship between it and hypertension disease. 

 
4.1.6 Employment place 
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Figure (4.5):  Percentage distributions of employment place among cases and controls 
 
The majority of subjects among cases worked at private sector (45%) were higher than the 

percentage of cases who worked at government (35%).  The lowest percentage among 

cases worked at UNRWA (20%).  On other hand, the higher percentage among controls 

worked at government (62%) compared with 28% of total controls work at private.  The 

lowest score among controls work at UNRWA (10%).  This results may be due to natural 

setting of the study since all the study sample were refugees taken from UNRWA PHCs of 

NCDs for cases selection, while refugees of both UNRWA PHCs of NCDs screening 

clinics and government PHC clinics for controls chosen.  The researcher concluded that 

working at private sector could be increased the likelihood of the disease.  This may be due 

to less relaxed working style and more stressful situation in private sector since the 

demands and deadlines at work and fear of job loss are higher.  This is consistent with the 

study done by singer et al mentioned that, employees can learn to utilize more relaxed 

working styles if demands and fear of job loss are diminished to a more acceptable 

level (Singer et al., 1986 as mentioned in Al-Asadi, 2010).  Therefore, intervention such as 

counseling and behavior therapy to identify objectionable behaviors and replace them 

with healthier type of behavior, and health education to avoid stressful situations may 

reduce the need for more harmful antihypertensive medication (Al-Asadi, 2010). 
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In comparison to other studies, no studies were available in hands about the role of work 

place on HBP.  Most studies worldwide compared between work status based on 

economic, stress situation, and level of education as mentioned previously. 

 
4.1.7 Average monthly income 
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Figure (4.6):  Percentage distribution of study population by average monthly income 

 
Monthly income of the study population was divided into three categories as shown in 

figure 4.6, according to the classification of PCBS (2010b).  The finding shows that, poor 

economic situation among cases.  Unfortunately, 85% of cases was below poverty line 

(less than 2200 NIS), they were classified into two groups: 75.8% was less than 1700 NIS 

(extreme poverty), and 9.2% was average monthly income between 1700-2200 NIS 

compared with only 15% which was above poverty line (more than 2200 NIS).  This 

indicated that, there is an increase of HBP with the decrease of average monthly income.  

On other hand, the percentage of subjects with monthly income more than 2200 NIS/month 

was higher among controls (48.3%) than that among cases (15%).  In contrast, the 

percentage of subjects with monthly income less than 1700 NIS/month was lower among 

controls (34.2%) compared with cases (75.8%).  This indicates a negative and statistically 

significant association between subject's monthly income (salary) and the occurrence of 

HBP (P =0.000). 

 
The present study shows highest risk of hypertension among subjects who lived under 

poverty line (<2200 NIS) with significant relationship between BP and subject's monthly 

income.  There is variation within the literature regarding the association between 

hypertension and socioeconomic status as income.  For example, a study conducted in 

KSA showed that, hypertension tends to be more among low and high-income subjects, 
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and this did not reach statistical significance level (AL-Hamdan, 2010).  Other studies 

reported that, in both men and women, the income distributions and hypertension were 

non-linear indicating elevated levels in low as well as in high-income groups (Mendez et 

al., 2003).  Similarity, other studies indicated that low and high incomes might be 

associated with psychological tensions, which may be associated with hypertension.  Low 

socioeconomic status is associated with elevated rates of BP related CVDs (Forman et al., 

2009; Grotto et al., 2008).  Additionally, geographical variations in the rate of hypertension 

were reported in many studies in different regions of the world, which might be related to 

regional variation in socioeconomic, demographic and dietary in addition to the geographic 

characters (Rampal, et al., 2008; Reynolds et al., 2003).  Similarity, a study conducted 

among Indian industrial populations indicated the growing vulnerability of lower 

socioeconomic group to CVDs risk factors compared with those in the highest 

socioeconomic group.  The same study revealed that, CVDs affect working age adults from 

lower socioeconomic groups employees and their family members in all participating 

industries who were eligible for on- or off-site health care, despite levels of awareness and 

control of CHD risk factors such as hypertension and diabetes were low (Reddy et al., 

2007). 

 
The rapid rise of hypertension disease represents one of the major health challenges to 

economical and social development as well as lives and health of millions of people.  The 

increased risk of hypertension problems noted in Palestinian society is expected to ongoing 

rise that is to be experienced alongside the developmental transition of the country.  The 

low socioeconomic status for Gaza citizens and continuous Israeli aggression, extension of 

the separation barrier, check points, and  movement  restrictions  have  a  negative  impact  

on  health,  limiting and  sometimes preventing  access  to  health  care facilities  by 

medical  staff  and  patients (UNRWA, 2000; WB, 2004).  Additionally, participants 

thought that, the researcher might ask about family income because she wants to assist the 

family.  This is agreed with the report of PCBS (2011b), which approved that, there are a 

considerable proportion of the families in GS do not have adequate monthly incomes, and 

reflects the state of deep poverty in the Palestinian community.  

 
However, there is incompatibility between the researchers still present regarding the 

connection between HBP and economic status.  Some of them show HBP epidemic among 

highest poverty rates returning to several confounders associated with hypertension such as 
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tobacco consumption, which is highly prevalent especially among poor.  Diet with lower 

cost and rich in saturated fat, and in simple sugars, with the decreased consumption of 

fibers, whole grain foods, and complex carbohydrates was more prevalent among people 

under poverty line.  On other hand, other researchers found hypertension common in high-

income level referring to consumption of more fast food, soft drink, sweets and desserts 

with low physical activity through increased usage of advanced technology.  Others show 

that, low and high income may be associated with psychological tensions which may be 

associated with increased the vulnerability of these illness. 

Therefore, a more concerted strategic and multidisciplinary policy approach underpinned 

by solid research is essential to help explore the relationship between hypertension and 

income status in more political stable period. 

 
4.1.8 Marital status 
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Figure (4.7): Percentage distributions of marital status among study population 

 
Figure 4.7 shows percentage distributions of marital status among study population. There 

was progressive increase in rate of high systolic and high DBP with social status reaching 

up to 81.7% of cases was married compared with 87.5% of controls.  Moreover, 4.1% were 

single.  While the least (1.7%) were divorced, widowhood represented 12.5% of cases with 

2.5% of male compared to 11.9% of female.  This reflects more stress on or less social 

integration of females.  

 
The majority of the surveyed adults were married and that support the results of PCBS 

(2010a) about adult people in GS, and that is normal because of cultural context of GS as 

poor households and rural areas, which limit the years of schooling, and encourage people 
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to marry from younger ages.  The result behind this cultural heritage is to get more 

children and that cause many problems in the future (Mensch, 2005). 

 
Comparable with other finding in the world, as inferred in the literature, hypertension is 

more common among married than single, widowed and divorced for both sexes.  This 

support the study conducted in Basra from April to December 2007. The study indicated 

insignificantly higher rate of hypertension among married compared to single and 

widowed/divorced (89.1%, 6.3%, 4.5% respectively, P=0.65) (Al-Asadi, 2010). The 

positive and insignificant association of this study (P=0.218) also support the results of the 

study done by Abu-Tawilla (2001), mentioned that, 79.8% of the cases of AMI were 

married.  People who never been married had a lower risk of being AMI (1.6%), while the 

least (0.6%) were divorced, widowhood represented 18% of cases with 67.9% increase in 

stage-2 compared to stage-1.  Female ratio regarding widowhood was 3:1 higher 

prevalence compared to male.  Similarity, a study conducted in Oklahoma by Han (2011) 

found that, almost two-thirds of the respondents with hypertension were married. 

 
4.2 Characteristic of hypertension 
 
The study used the international criteria by using the categories set of WHO to define 

hypertension.  Normal BP is defined as levels <120/80 mmHg.  SBP of 120�139 mmHg or 

DBP 80�89 mmHg is classified as pre-hypertension.  Hypertension is defined as SBP ≥140 

mmHg or DBP ≥ 90 mmHg (Khatib and El-Guindy, 2005).  That is to make the study 

finding comparable to those reported by similar studies worldwide. 

 
As illustrated in the table 4.3, the distribution of hypertension among cases was 56.7% 

with one-year duration, 22.5%, with two-years duration, and 20.8% with three-years 

duration, and it was more common among females than males (66.7% vs. 33.3%).  Among 

those who had reported hypertension, 99.2% reported that they are using pills to control 

their BP; almost 0.8% claimed that they are not using any treatment for hypertension.  

About 42.8% take only one drug; out of them 50.98% take ACEI, 15.7% take diuretic 

alone, 23.5% using B-blocker, 5.9% take centrally acting drug, and 3.92% received ca-

channel blockers.  While 57.2% of hypertensive patients among the cases reported that, 

they were taking more than one drug to control their BP. 

 
The study shows also high percentage of hypertensive patients among cases (about 100%) 

were asked by their doctors to follow special advice to lower their HBP, 28.3% prescribed 
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one advice;  among of them 88.24% receiving advice to control their deit, 5.88% take  

proper handling of stress advice, 2.94% receive exercise advice, 2.94% receiving advice to 

reducing their weight.  While 71.7% take more than one advice.  On another hand, the 

compliance among cases was only 29.2%.  Not compliance was 70.8%, and that returned 

to different factors (table 4.3).  Furthermore, the percentage of uncontrol of BP among 

cases was 82.5%, while the percentage of control was only 17.5%. 

 
Table (4.3):  Distribution of hypertension among cases 

Variable Group No % 
One year 68 56.7 
Two years 27 22.5 

Duration in years of HBP 

Three years 25 20.8 
Yes 119 99.2 Under medication for control of 

HBP  No 1 0.8 
One drug 51 42.8 
More than one drug 68 57.2 

Drugs 

Total 119 100 
One advice 34 28.3 
More than one advice 86 71.7 

Advice 

Total 120 100 
Yes 35 29.2 Compliance to follow regime

  No 85 70.8 
Can not proper handling of stress 29 34.1 
Economical  23 27.1 
Like food 12 14.1 
Can not stop smoking 11 12.9 
Can not do exercise 8 9.4 
Not care 2 2.4 

What prevent them to comply 
following regime 

Total 85 100 
Control 21 17.5 % of control of BP among cases 
Uncontrol 99 82.5 

 
Since treatment for hypertension is usually lifelong, the patient and the physician are 

committed to a long-term association.  Treatment should not only aim at lowering BP, but 

should also be integrated into an overall programme of management of associated risk 

factors and conditions.  Treatment of cases should be individualized and the treatment plan 

should be tailored to the needs of each case.  There is general agreement that five groups of 

drugs are effective as first line drugs for the treatment of patients with hypertension (JNC 

V, 1993; Zanchetti, 1993). These are diuretics, B-blockers, ACEI, calcium channel 

blockers and a-blockers. However, the Regional Consultation on Hypertension 

Management, held in Lebanon in August 1995, recommended diuretics and B-blockers as 
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the preferred first line drugs as they can be successfully used initially in the majority of 

cases.  Other classes of drugs such as centrally acting agents (e.g. methyldopa and 

reserpine) may also be used in certain situations.  Combination therapy is usually used 

when there is no clear response to monotherapy.  If a single drug has been partly effective, 

it may be preferable to add a small dose of a second drug rather than to increase the dose of 

the first (Chalmers, 1993).  Effective combinations utilize low doses of compounds from 

different drug groups. This permits the addition of different primary actions while 

minimizing the homeostatic compensations that limit the fall in pressure. Combination 

therapy also minimizes side effects by allowing the use of drugs in low doses.  For reasons 

of convenience, cost and increased patient compliance, preparations that combine two 

drugs in a single tablet or capsule may be appropriate for many hypertensive patients once 

the need for and dose of constituent drugs have been established (Alwan, 1996).  

 
Raised BP changes the structure of the arteries, as a result, risks of stroke, heart disease, 

kidney failure and other diseases increase.  By comparison with other study, Kearney et al., 

(2004) mentioned that, awareness of hypertension around the world was 46%, and varied 

from 25.2% in Korea to 75% in Barbados.  Treatment varied from 10.7% in Mexico to 

66% in Barbados, and control varied from 5.4% in Korea to 58% in Barbados.  While Li et 

al., (2010) revealed that, only 26.2% of the population in rural Shandong Province in China 

were aware of their hypertension, 22.2% were currently undergoing antihypertensive 

treatment, and 3.9% achieved BP control.  Lack of knowledge about hypertension and the 

importance of BP control were associated with poor compliance with non-pharmacological 

and pharmacological treatments.  Additionally, Kastarinen et al., (2009) revealed that, only 

68% of all hypertensive individuals among Finland men and women aged 25-64 years 

were aware of their condition, among them only 52% were treated with antihypertensive 

drugs, and 37% of the drug treated patients had normal BP.  Similarity, Esteghamati et al., 

(2008) illustrated that, among hypertensive patients of Iranian adult population aged 25�64 

years; 34% were aware of their elevated BP, 25% were taking antihypertensive 

medications.  Another study was conducted in GS by Reziq (2006), illustrated that, the 

main associated factors of hypertension disease are medication.  Additionally, Khellah 

(2010) revealed that, 12.1% of the adult Palestinian people aged 19-59 years answered that 

they have a diet regimen, among of them 7.3% was following a low salt diet, 5% was 

following a low fat diet, and 2.2% was following a diet special for DM.  
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4.2.1 BP level means among case and control 
 
Table (4.4):  T-test comparing the means of BP reading  

Variable Subject No Mean SD t P value 
Mean of SBP  
(1st reading) 

Cases 
Controls 

120 
120 

136.48 
111.01 

17.799 
10.407 

13.531 P=.000 
95%CI 21.75-29.17 

Mean of SBP  
(2st reading) 

Cases 
Controls 

120 
120 

136.16 
110.91 

16.879 
10.326 

13.979 P=.000 
95%CI    21.69-28.80 

Mean of DBP 
(1st reading) 

Cases 
Controls 

120 
120 

85.12 
74.04 

10.785 
7.138 

9.38 P=.000 
95%CI    8.74-13.40 

Mean of DBP 
(2st reading) 

Cases 
Controls 

120 
120 

85.52 
73.86 

10.918 
7.068 

9.819 P=.000 
95%CI   9.31-13.99 

 
As shown in table 4.4, when comparing the means of BP reading for cases and controls 

using the t-test, indicated that, the mean of BP was higher among cases than among 

controls, and the differences between means reach statistical significant (P=0.000).  This 

means that, individuals with high BP level are at higher risk for developing hypertension 

disease than those with lower BP levels.  

 
Thus, the impact of this disease on the health and economic system is only expected to 

grow, but the response to these chronic diseases often remains inadequate.  On other hand, 

GS people experiencing bad demographic and socioeconomic factors that hastening the 

health transition, with sharp escalation of this disease burden.  In order to adequate respond 

to the growing burden of hypertension diseases, a national agenda that supports primary 

prevention should be adopted.  This includes a multi-disciplinary approach from, tobacco 

control programs, obesity reduction programs, and health promotion programs tailored for 

specific population groups at risk to long-term investments in national infrastructure that 

support risk reduction.  Barriers to a healthier lifestyle should be detected and controlled 

for making a national healthier lifestyle accessible for all.  Screening for HBP and 

cardiovascular risk factors, in addition to patients, adherence to the medical management of 

controlling BP can also be effective in reducing the growing vulnerability of the disease.  

Further epidemiological surveys with large sample is recommended to delineate the 

incidence, prevalence, and severity of this disease are key to estimate the cost and 

resources required, and to design appropriate health prevention and treatment policy 

strategies. 
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4.3 Risk factors of hypertension  
 
The most common risk factors identified were, lack of physical activity, obesity, family 

history, history of DM, history of DH, high LDL-c ≥ 160 mg/dl, high cholesterol level ≥ 

240 mg/dl, smoking, low HDL-c < 40 mg/dl, high TG level ≥ 200 mg/dl.  Cases and 

controls were matched for age, sex and locality. 

 
4.3.1 Physical inactivity 
 
Table (4.5):  Physical activity of leisure time among cases and controls 

Cases Controls Variable 
NO. % NO. % 

OR P value 

Physically inactive 87 72.5 17 14.2 29.9 
95% CI 12.5-72.9 

0.000 

Moderately inactive 5 4.2 2 1.7 14.6 
95% CI 2.1-125.04 

0.000 

Moderately active 16 13.3 31 25.8 3.01 
95% CI 1.2-7.7 

 Physically active 12 10 70 58.3 
Total 120 100 120 100 

1 

0.01 

 
Physical inactivity is a term used to identify people who do not get the recommended level 

of regular physical activity.  As shown in table 4.5 presents the major finding for its related 

variable.  In this survey, information about physical activity was collected by asking the 

individuals about their physical activity during leisure times.  The researcher divided 

physical activity into four levels, physical inactivity, moderately inactive, moderately 

active, and physically active.  High prevalence of leisure time physical inactivity was 

noticed among cases (72.5%) than among controls (14.2%), OR was 29.9, with 95% CI 

(12.5-72.9) when comparing physically inactive with the category of physically active, 

which in turn reflects positive association between physical inactivity and the increased the 

risk of HBP (P=0.000).  While increased in physical activity was clearly noticed among 

controls within the other categories (moderately active, and physically active).  OR was 

0.03 (95%CI 0.01-0.08, P=0.000) when comparing physically active with the category of 

physically inactive, whereas OR=0.1 (95%CI 0.04-0.24, P=0.000) when comparing 

moderately active with the category of physically inactive, which reflected a negative and 

statistically significant association with the occurrence of hypertension disease.  This 

means that the risk of getting hypertension disease increases in people who do not follow 

minimum physical activity recommendations and inactive lifestyle is a major risk factor for 

CVDs.  This indicates that appropriate regular daily physical activity is a major component 
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in preventing hypertension, heart, and blood vessel diseases, along with a healthy diet and 

not smoking.  

 
Exercise can also help in controlling blood cholesterol, diabetes and obesity.  People, who 

are inactive, tend to have higher heart rates- harder heart work with each contraction - and 

stronger force on arteries.  While regular moderate to vigorous exercise promote the 

prevention of CVDs, improve health, maintain fitness, some cancers and type 2 diabetic 

and delay many of the effects of aging (Schicheng et al., 2008).   

 
The benefits of exercise did not only improve physical health, but also enhance emotional 

well-being, improve body image and self-esteem (Department of Health, 1999).  Physical 

activity control body weight and lowered BP (Khatib, and El-Guindy, 2005).  The upward 

trend in hypertension burden is due to do not enough rates of self-reported moderate or 

vigorous physical activity at recommended frequencies among US adults during leisure 

time (≤33%) (GEM, 2008a).  Physical activity improves symptoms related to fatigue, 

distress, cognitive problems and mental health functioning, actual activity in the brain 

promoted by regular aerobic exercise (GEM, 2008a).  The minimum level of physical 

activity required to achieve health benefits was a daily expenditure of 150 kilocalories in 

moderate or vigorous activities (Department of Health, 1999).  Even 30 minutes of 

moderate activity is beneficial if done regularly most days of the week and for long term 

(Department of Health, 1999).   Therefore, advice should be given to the public not only to 

patients to encourage regular physical activity. 

 
Table (4.6):  Advice to practice exercise and purpose of it among cases and controls 

Cases Controls     Variable 
NO. % NO. % 

P value 

Advice to practice exercise           
- Yes 

 
88 

 
73.3 

 
20 

 
16.7 

 - No 32 26.7 100 83.3 
Total 120 100 120 100 

 
0.000 

Maintain good health 54 61.4 9 45 
Maintain good health + Weight 
reduction 

24 27.3 6 30 

Weight reduction 9 10.2 4 20 
Alternative treatment for health 
problem 

0 0 1 5 

Maintain good health + Alternative 
treatment for health problem 

1 1.1 0 0 

Total 88 100 20 100 

 
0.871 
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On other hand, table 4.6 illustrated that, 73.3% of cases subjects have advice by the health 

professional to practice exercise; out of them 61.4% to maintain good health, 10.2% for 

weight reduction, and 27.3% for both maintain good health and weight reduction.  In 

contrast, only 16.7% of controls have recommended practicing exercise.  

 
Physical activity occurs across different domains, including work, transport, domestic 

duties and during leisure.  The result in this study reveals strong significant relationship 

between hypertension and sedentary activity with P=0.000. Physical inactivity is more 

prevalent among women (48.1%) than among men (33.8%).  The relationship between 

physical activity and hypertension has been studied by many authors, all found an 

association between inactivity and HBP.  For example, Padwal et al., (2001) showed that, 

physical fitness is a graded and independent predictor of cardiovascular mortality 

compared with the group with the lowest fitness ratings. Additionally, El-Dabbakeh 

(2000), found that, the most common identified CHD risk factors were physical inactivity 

(53 %).  Other study conducted by UNRWA (2006), revealed that, most of the identified 

CHD risk factor was physical inactivity (46.8%).   

 
It is well known that, physical inactivity is related to obesity.  The prevalence of the 

obesity is increased with the decreased of physical activity.  This is going with the study 

conducted by Kengne et al., (2007) in Sub-Saharan Africa reported that, hypertension was 

higher among participants with sedentary lifestyles at work and at leisure time.  Women 

displayed high prevalence of obesity.  Additionally, Fransson et al., (2006) revealed that, 

exercise can help control blood cholesterol, diabetes and obesity, as well as help lower BP.  

The positive and significant association also supports the results of the study done by Amy 

et al., (2008) mentioned that, higher BMI and physical inactivity were individual predictors 

of CHD compared with active normal weight individuals.  Moreover, Schicheng et al., 

(2008) indicated that, habitual vigorous activity was not associated with increased risk of 

subsequent MI in British men with established CHD.  

 
The researcher refers lack of leisure time physical activity among hypertensive Palestinian 

for many reasons.  Firstly, the sociopolitical situation, implementation of even stricter 

closures on GS, restricted population mobility, unemployment, lack of freedom of self-

expression, and additionally, low status of women, deterioration in economic situation, 

limited recreational opportunities, all might contribute to high stress levels among the 

adolescent and adult populations.  Additionally, women are used to be at home most of the 



�� 
 

time looking after their children.  In addition, half of the study population among cases 

(56.7%) aged 50 years and more who already suffer from lacking energy.  Finally, this 

reflect our economic, cultural and agricultural environments in which unlikely for old age 

especially women to be involved in gymnasium regularly, in addition to lack of 

recreational places for elderly and middle aged adult may play a part. 

 
Comprehensive approach should emphasize on the importance of healthful lifestyle 

behaviors, combat� sedentary lifestyle and smoking habits, increase� the awareness on the 

importance of physical activity and encourage walking and bicycling for transportation.  

This should start as early as possible among school students through� introducing healthy 

habits as a part of the school curriculum.  All healthcare providers particularly in PHCs can 

be an effective proponent of physical activity because patients respect physicians, advice 

and change their exercise behaviors as a result.  Physicians should check BP for all clients 

properly and repeatedly, enquire about risk factors, and offer advice concerning lifestyle 

and medications. Public health policies should be forced to provide a favorable 

environment for hypertension control by regulating food industry, providing facilities for 

physical activity and smoking cessation services as societal, not just an individual problem, 

therefore, it is demand based multi-sectored, and culturally relevant approach.  Finally, 

future surveys of large sample should consider the inclusion of weekend sampling and 

explore the prevalence of physical inactivity. 

 
4.3.2 Obesity 
 
BMI provides the most useful measure of obesity.  It can be used to estimate the 

prevalence of obesity within a population and the risk associated with it.  BMI values are 

age independent and the same for both sexes and does not account for the wide variation in 

body fat distribution.  Regarding to BMI distribution, WHO classified BMI into five 

categories (underweight, normal, overweight, obese, and morbid); the cutoff point was 

considered as 30 kg/m2 and more.  The researcher classified BMI into two groups (≥30 

and<30 kg/m2).  Obesity was highly prevalent among the study population, but it was more 

prevalent among cases (67.5%) than controls (29.2%), OR was 5.04 (95%CI 2.81-9.08, 

P=0.000), only 32.5% of the cases was of BMI < 30 kg/m².  The mean of BMI among 

cases was (32.7, SD 6.026) higher than among controls (28.8, SD 4.267) (95%CI 2.599-

5.255).  This reflects positive and statistical significant association between the obesity and 

the occurrence of HBP. Therefore, obesity is well-known predictors of future 
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hypertension. Moreover, it was significantly more prevalent in the hypertensive 

patients than the control group. 

 
Table (4. 7): Distribution of BMI among cases and controls (kg/m²) 

Cases Controls Variable 
NO. % NO. % 

P value 

BMI ≥ 30 kg/m² 81 67.5 35 29.2 
BMI < 30 kg/m² 39 32.5 85 70.8 

Total 120 100 120 100 

0.000 

 
Since body weight and the trend of CVDs are positively associated in both sexes, obesity is 

a blamed risk factor because of it is positively associated with increased morbidity from 

many chronic diseases.  Diabetes burden, IHD burden and certain cancer burdens are 

attributable to overweight and obesity.  Chronic overweight contributes also to 

osteoarthritis � a major cause of disability and so on.  Furthermore, excess body fat 

increases the strain on the heart, raises blood cholesterol levels, TG, lower HDL-c, higher 

LDL-c levels.  The high prevalence of obesity in this study is consistent with several 

studies in the region and worldwide.  A study conducted in Oklahoma by Han (2011), 

found that, most respondents with hypertension were overweight or obese (63%, 70.2% vs. 

59.8%).  Another study done in Guatemala by Marini and Gragnolati (2003), showed that, 

34% of women 15-49 years of age were overweight.  Other studies conducted  also in 

Guatemala showing that, the incidence of overweight in young women (19-30 years of 

age) was similar among those who lived in rural areas and those who migrated to 

Guatemala city (28% and 30% respectively).  The prevalence among rural and urban 

young men was 7% and 16% respectively (Torun et al., 2002).  Another study conducted in 

middle�class urban workers found that, the prevalence of overweight was 26% in 

Guatemala women compared to 42% in men (Pontaza et al., 2007).  The positive and 

significant association between obesity and increased risk of developing hypertension 

event support the study done by Bacquer et al., (2004) in 15 European centers.  The study 

revealed that, overweight and obese patients had more frequently raised BP and elevated 

cholesterol after adjustment for age, gender, education, diabetes and centre.  In patients, 

using BP lowering agents, 56% of obese and 51% of overweight patients were still having 

raised BP compared to 42% in normal weight patients.  Additionally, Domingo et al., 

(2007) showed that, adolescent overweight would increase rates of CHD and other causes 

attributable to obesity among future U.S. young and middle-aged adults, resulting in 

substantial morbidity and mortality.  
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Although there are genetic components to obesity, the increased prevalence of the obesity 

can be attributed to environmental factors, which lead to increased energy intake and/or to 

decrease in physical activity that have resulted in a positive energy balance (Gibney et al., 

2006).  Additionally, regarding a study conducted in Palestine by UPMRC (2001) showed 

that, overweight was 77%, while obesity was 47% (UPMRC, 2001 as mentioned in MOH, 

2005).  This is consistent with the result found by Husseini et al., (2009a) in two 

Palestinian communities in the WB showed that, rate of obesity in the urban population 

were higher than those in the rural community.  Obesity was highest in urban women and 

lowest in rural men.  Other study indicated that, obesity is a more potent risk factor in 

women than men and in younger than older people (Padwal et al., 2001).  This may be due 

to early marriage and striking tendency towards having more children at an earlier age may 

contribute to sedentary life style, and weight gain during pregnancy may be retained (Croft 

et al., 1992). 

 
The researcher refers the higher prevalence in this study regarding to obesity for many 

reasons.  In Palestinian society following the outbreak of the second Intifada, poverty 

increased sharply in Palestine (UN, 2003).  Nearly one-half of all Palestinians live below 

the poverty line. More than 16% of the population cannot afford even basic necessities.  

The  precipitator  of  this  economic  crisis  has  been  a multi-faceted  system  of 

restrictions on the movement of Palestinian people and goods including the building of the 

Separation Barriers, unemployment  increased  from  10%  on  the  eve  of  the  Intifada  to  

about  25%  in  2003, this alter Palestinians life towards sedentary lifestyle that increases 

the risk of obesity (WB, 2004).  Poor diet and under nutrition during childhood is 

associated with increased risks of obesity and chronic diseases in adulthood.  Bread and 

simple carbohydrates are the most food items reflect Palestinian culture regarding the roles 

of eating habit.  Limited socioeconomic and recreational opportunities are all related to 

obesity. 

 
Interventions should be taken such as establishing a National Task Force to control and 

treat obesity in the country; raising the public awareness toward this issue and mainly 

through health education and health promotion activities.  Physical activity and healthier 

food choices are among the critical risk behaviors being addressed, it is vitally important to 

get this message out to the Palestinian people.  Implementation of programs and strategies 

in order to combat� sedentary lifestyle and smoking habits among the population, and to 
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increase� the awareness on the importance of physical activity and create a suitable 

environment in which people live.  Highlight to the public, the role of diet in causing and 

preventing diet-related�chronic disease.��Establish a comprehensive dietary surveillance of 

the�population to monitor dietary changes and to evaluate the public awareness as�well as 

the public health programs.  In addition, because ingrained behaviors are difficult to 

change, as people grow older, public health measures need to be as a part of the school 

curriculum before health-damaging behaviors are adopted. 

 
4.3.3 Family history of hypertension 
 
Table (4.8): Distribution of family history among the study population  

Variable Cases 
No.            % 

Controls 
No.             % 

Total 
No.             % 

P value 

Positive family history 103           85.8 86             71.7 189         78.75 
Negative family 
history 

17             14.2 34             28.3 51           21.25 

Total 120          100 120            100 240           100 

 
0.007 

 
Table 4.8, revealed that, the prevalence rate of positive family history of hypertension or 

sudden death of a relative was relatively high in the total population with an overall rate of 

78.75%, it was more prevalent among cases (85.8%) than among controls (71.7%), OR 

was 2.4, with 95% CI (1.2-4.8).  This means that, there is a positive and statistically 

significant association between family history of HBP and the occurrence of the disease (P 

= 0.007).  Furthermore, it was more prevalent among women (79.4%) than among men 

(77.5%). 

 
Table (4.9):  Summary table of selected medical variables 

Variable Case 
No                       % 

Control 
        No                  % 

One chronic disease 48 46.6 47 54.7 
HBP 33 68.8 20 42.6 
DM 10 20.8 11 23.4 
Heart disease 5 10.4 16 34 
More than one chronic 
disease 

55 53.4 39 45.3 

One relationship 55 53.4 50 58.1 
Mother 31 56.4 17 34.1 
Father 11 20 16 32 
Sister/Brother 11 20 6 12 
Uncle/Aunt 2 3.6 11 21.9 
More than one relationship 48 46.6 36 41.9 
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The medical history profile for the study population as it's illustrated in table 4.9, 46.6% 

among cases have family history of one chronic disease; out of them 68.8% have family 

history of HBP, 20.8% have DM, 10.4% with heart disease, whereas, 53.4% of cases 

subjects have family history of more than one chronic disease.  On other hand, 53.4% 

among cases have only one relative with chronic disease; among them 56.4% reported 

mother, father and sister/brother have similar percentage (20%), uncle/aunt only 3.6%, and 

46.6% were reported more than one relative. 

While among controls, 54.7%  have family history of one chronic disease; out of them 

42.6% have family history of HBP, 34% with heart disease, 23.4% have DM, whereas, 

45.3% have family history of more than one chronic disease.  Additionally, 58.1% among 

controls have one relative with chronic disease; out of them 32% reported father, 34.1% 

have mother, 12% sister/brother, 21.9% reported uncle/aunt, and 41.9% reported more than 

one relative.  

 
The result of this study supports the fact that consistent among review that HBP tends to 

run in families.  Some people inherit a tendency to get hypertension.  An inherited 

predisposition risk for developing hypertension disease increases for people whom having 

hypertensive relative.  Children of parents with hypertension disease are more likely to 

develop it than those whose relatives are not hypertensive.  Some risk factors for getting 

hypertension can be changed while others cannot.  Age, sex, race, and family history are 

risk factors that a person cannot do anything about and they are impossible to control.  

People with these risk factors can avoid or eliminate the other risk factors to lower their 

chance of developing hypertension.  

  
The high trend of positive family history among the study population may be due to 

relative marriage which contributing to the perpetuation of genetic disorders, or adopting 

of adverse health behaviors like eating habits and smoking that contribute to development 

of hypertension disease when interact with a susceptible gene.  So genes or behavioral may 

both be needed for a person to be hypertensive (Rionda and Clements, 2000). Genetic 

susceptibility plays a large role but this is only permissive, and environmental cofactors 

can markedly influence the emergence of hypertension (Kannel, 1989).  The results of this 

study congruent with this fact and the finding clearly reveals the strong positive 

significance relationship between family history and the development of the disease.  So no 

one among literature disagrees with this statement, family history is a strong predictor for 
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future hypertensive events.  This is support with that done by Al-Asadi (2010) in Iraq, 

revealed that, family history of hypertension was positively associated cumulative 

occurrence of the disease (P<0.01, OR 1.88) when comparing the rate of hypertension 

among hypertensive patients with positive family history (64.3%) in comparison with 

negative family history in both sex (35.7%) (95% CI�1.29 - 2.75).  In addition, the present 

study consistent with the study conducted by UNRWA�s NCD screening activities among 

refugees screened for hypertension and type 2 DM in Jordan, Syrian Arab Republic, 

Lebanon, GS and WB, in 2007.  The study reported that, people whom having 

hypertensive relatives increased the risk of presenting with hypertension and/or 

hyperglycemia before 60 years (P<0.05, 95% CI 1.0�1.5).  Positive family history was 1.2 

times higher development of hypertension compared with negative family history (Mousa 

et al., 2010).  This consistent with the study conducted by Abu-Tawilla (2001), found a 

significant relationship between family history for CAD (34.4%) and the development of 

the disease.  In addition, the result of this study is consistent with that done by Aygul et al., 

(2009) among Turkish population, revealed that, family history is the most common risk 

factors in younger age groups for the development of CHD.  Additionally, Nasir et al., 

(2004), showed that, a positive association between family history of CHD and the 

presence of any coronary artery calcification.  The study revealed that, those with no 

family history of CHD, family history of premature CHD in parents, or family history in 

siblings had a prevalence of coronary artery calcification of 55%, 64%, and 78% 

(P<0.0001) among men and 27%, 36%, and 56% (P<0.0001) among women respectively. 

  
All healthcare providers particularly in PHCs should increase awareness among the 

individuals with positive family history of hypertension and/or sudden death of a relative 

should be aware to the presence of other risk factors like smoking, physical inactivity, 

obesity and others.  In addition, they should check BP for all clients properly and 

repeatedly, enquire about risk factors, and offer advice concerning lifestyle and 

medications.  Moreover, public health policies should be forced to provide a favorable 

environment for hypertension control by regulating food industry, providing facilities for 

physical activity and smoking cessation services (Al-Hamdan et al. 2010). 

 
4.3.4 Diabetes Mellitus (DM) 
 
Table 4.10, shows that, the prevalence of DM among the study sample was 13.3%, it was 

more prevalent among cases (19.2%) than among controls (7.5%), and it was more 



��� 
 

prevalent among males (17.5%) than among females (11.3%).  OR was 2.9, with 95% CI 

(1.2-7.2), and there was a positive and statistically significant association between subject's 

history of DM and the occurrence of HBP (P = 0.008).  The average duration of DM 

among cases and controls was 13.7 years and 7 years, respectively.  All diabetic subjects 

among cases and controls were type 2 DM.  This means that DM seems to be a serious 

health problem among population especially in middle-aged population. 

 
Table (4.10): History of DM and DH among cases and controls 

Cases Controls Variable 
No % No % 

P 
value 

-Positive history of DM 23 19.2 9 7.5 
-Negative history of DM 97 80.8 111 92.5 

0.008 

Distribution of the study population by 
diabetic treatment 

  
 

 
 

 

OHA                                                    
- Yes 

 
15 

 
65.2 

 
9 

 
100 

- No 8 34.8 0 0 
OHA and Insulin                                   
- Yes 

 
5 

 
21.7 

 
0 

 
0 

- No 18 78.3 9 100 
Insulin                                                  
- Yes 

 
2 

 
8.7 

 
0 

 
0 

- No 21 91.3 9 100 
Diet                                                      
- Yes 

 
1 

 
4.3 

 
0 

 
0 

- No 22 95.7 9 100 
distribution of study population by diabetic 
advice 
- One advice (Deit) 

 
 
4 

 
 

17.38 

 
 
1 

 
 

11.2 
- More than one advice 19 82.62 8 88.8 
Compliant to follow regime                                            
 -Yes                                             

 
8 

 
34.8 

 
2 

 
22.2 

 - No 15 65.2 7 77.8 
What prevent them to comply following 
regime 
-Can not proper handling of stress 

 
 
7 

 
 

46.7 

 
 
0 

 
 
0 

-Economical 4 26.7 2 28.6 
-Can not stop smoking 3 20 4 57.1 
-Like food 1 6.6 1 14.3 

 

Percentage of control of blood glucose  
-Control 

 
6 

 
26.1 

 
2 

 
22.2 

-Uncontrol 17 73.9 7 77.8 

 
0.82 

History of DH                       
-Yes                                                                                                                                      

 
23 

 
19.2 

 
0 

 
0 

-No 97 80.8 120 100 

 
0.000 
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Fifteen persons (65.2%) among cases who had high blood glucose level were on OHA to 

lower their glucose level compare with nine persons (100%) among controls, while 21.7% 

among cases were on OHA and insulin treatment, 8.7% were on insulin, and only one 

person (4.3%) was on special diet treatment.  On other hand, high percent of diabetic 

people (100%) were advised by a health professional to lower their high blood glucose.  

About 17.38% among cases asked to follow special diet compare with 11.2% among 

controls, while 82.62% among cases where reported more than one advice compare with 

88.8% among controls.  On other hand, the percentage of compliance among the 

participants was only 31.3% (34.8% among cases vs. 22.2% among controls).  Not 

compliance among study population returned to different factors (table 4.10).  

Furthermore, the percentage of uncontrolled of blood glucose level among the study 

population was 75% (73.9% among cases vs. 77.8% among controls), while the percentage 

of controlled was only 25% (26.1% among cases vs. 22.2% among controls).  Additionally, 

19.2% among cases who had DH, out of them 52.2% had one-year duration, 13% had two 

years duration, and 34.8% had three years duration.  All DH among cases had medication 

and were advised by a health professional to control their DH disease. 

 
DM is a group of diseases characterized by high blood glucose levels that result from 

defects in the body's ability to produce and/or use insulin. Diabetes has several 

complications of which one is hypertension.  Hypertension is more frequent in those with 

higher level of glucose; being diabetes could be increase the risk of hypertension. Data 

indicated that at least 60-80 percent of individuals whom develop diabetes will eventually 

develop HBP (NSRC, 2008).  Additionally, CVDs occur earlier and with greater frequency 

in people with diabetes.  Different studies in both developed and developing countries 

supported this fact.  Raised blood glucose causes all diabetes deaths, 22% of IHD and 16% 

of stroke deaths (NSRC, 2008).  The prevalence of type 2 diabetes in this study was 

(13.3%) included within the range of DM among EMR, which found between 7% and 25% 

(WHO, 2004a).  On other hand, comparable with finding in other Arab countries; the 

finding in this study were around the reported rate in Oman (13%), and more than in Egypt 

and Tunisia (9%), and in Saudi Arabia 12% (MOH, 2003). 

 
Most researchers congruent with this result, for example, CDC found that diabetes rates 

continue to soar among racial and ethnic minorities. Among adults, diabetes rates were 

about 16% for American Indians and Alaska Natives, 12.6% for blacks, nearly 12% for 
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Hispanics, and 8.4% for Asian Americans in comparison to 7 % for whites.  Fully 50 % of 

people 65 and older have pre-diabetes, and nearly one third have diabetes (Preidt, 2011b). 

According to WHO (2005), revealed that, the association of DM and hypertension is more 

than that predicted by chance.  About 50% of type 1 patients and 80% of type 2 DM have 

hypertension.  The development of hypertension also increases all the complications of 

diabetes (Khatib and El-Guindy, 2005).  Additionally, Gilbert et al., (1995) mentioned that, 

the presence of HBP in diabetes is associated with a 4-fold increase in death chiefly from 

heart disease and strokes.  The chief reason why people with diabetes develop HBP is 

hardening of the arteries. Diabetes tends to speed up the process of atherosclerosis.  The 

other fact about diabetes is that it affects both large and small blood vessels in the body.  

Over time, blood vessels become clogged with fatty depots, and lose their elasticity.  All 

diabetics should know that even mild elevations in BP could be detrimental to health.  

Studies have shown that diabetics with even a slight elevation in BP have 2-3 times the risk 

of heart disease compared to individuals without diabetes (Stoltz, 2008). The presence of 

hyperinsulinemia in hypertensive patient was demonstrated by several studies.  Imazu et 

al., (2001) conducted their study among Japanese-Americans, revealed that, 

hyperinsulinemia and hyperuricemia were independent predictors of the development of 

hypertension.  Additionally, the high prevalence of diabetes is consistent with a study done 

by Selvin and Erlinger (2004), showed that, diabetes prevalence rate was 26% risk factor 

among US population.  While Hammoudeh et al., (2006) found that, diabetes was more 

prevalent among Jordanians men and women with CHD than among men and women 

without CHD (40% vs. 18% for men, and 64% vs. 24% for women, P<0.0001).  Similarity, 

Oba et al., (2008) suggested that, diabetes increased the risk of mortality from CVDs 

among men, and that from cancer among women in Japan.  

 
Regarding to study conducted in Palestine, the prevalence rate of DM is about 9% (MOH, 

2003).  In 2002, the incidence of diabetic patients with obesity was 58.7 % out of total 

diabetic cases (43% males and 69.5% females), while the proportion of overweight 

diabetic patient was 27.4 % (36.6% in males and 21.1% in females) (MOH, 2005).  The 

number of diabetic Palestinian refugee patients (including those with hypertension) who 

aged 40 years and above under the supervision of UNRWA in GS was 4.3% in 2000 and 

4.7% in 2001 (MOH, 2003).  Another study done by Abdul-Rahim et al., (2001) among 

urban Palestinian population, revealed that, the prevalence of DM was 12% among the 

surveyed population.  This was consistent with the result found by PCBS (2004) showed 



��� 
 

that, 2.2% of reported persons cases suffered from DM, this increased to 21.2% among 

elderly aged 65 years, while it was 11.1% among age group of 40-64 years, and 0.4% 

among age 18-39 years (MOH, 2005).   

 
The IFG that accompanies DM is a direct effect of many risk factors such as people over 

age 50 or with a family history of diabetes, overweight, sedentary lifestyle, low HDL-c or 

high TG, high LDL-c.  The high prevalence of diabetes in this study may be due to the 

high level of these risk factors in the Palestinian community or because of the natural 

setting of the study (refugees PHCs). 

 
The economic and human costs of diabetes place an enormous burden on its healthcare 

system as well as on employers, diabetics, and their respective families.  Many Medicare 

Advantage Plans have responded to this burden by implementing Diabetes Case 

Management Programs (DCMPs) aimed at reducing inappropriate health services 

utilization, improving health outcomes, and containing costs. There has been a growing 

emphasis in national practice guidelines on the importance of preventing DM in order to 

reduce the public health burden of CHD and CVD burdens.  The study points to the need 

for high quality research with larger sample into the effectiveness of patient adherence 

with management programs.  Knowledge of the number of deaths caused by risk factors is 

needed for health policy and priority setting.  Efforts by policy makers are critically 

important to enhance health awareness and public education to prevent or delay the onset 

of type 2 diabetes through a healthy lifestyle, change diet, increase level of physical 

activity, and maintain a healthy weight.  HBP is a silent disease and thus it is vital for all 

diabetics to check their BP on a regular basis.  With these positive steps, diabetics can stay 

healthier longer and reduce their risk of diabetes. 

 
4.3.4.1 Fasting plasma glucose (FPG) and postprandial plasma glucose (PPPG) level 

means among cases and controls  

 
Table 4.11 shows that, FPG mean level was higher among cases (105.06) than among 

controls (102.70).  The difference between means was not reach statistically significant (P 

= 0.531).  Similarity, regarding to PPPG level, by using t-test to compare these means 

among cases and controls, it indicated that, PPPG mean level was higher among cases 

(187.72) than among controls (122.98), and the differences reach statistically significant 
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(P=0.000).  This indicated that, individuals with raised blood glucose level face higher 

risks for developing hypertension diseases than those with lower levels. 

 
Table (4.11):  T-test comparing the means of FPG and PPPG levels (mg/dl) among cases 
and controls 

Variable Subjects No Mean SD t P value 
Cases 120 105.06 38.4      FPG 

Controls 120 102.70 15 
0.63 

 
0.531 

95% CI -5.1-9.8 
Cases 25 187.72 86.3 PPPG 

Controls 42 122.98 23.4 
4.61 0.000 

95% CI 36.7-92.8 

 
Relative changes regarding blood glucose mean level take place between cases and 

controls in FPG mean level.  This may be due to the majority of the cases who had high 

blood glucose were glucose lowering drug (65.2% OHA, 21.7% OHA and insulin, 8.7% 

insulin) prescribed by a physician to lower their high blood glucose level, while 100% 

among controls who had high blood glucose level were glucose lowering drug too (OHA).  

Additionally, cases are more aware about their high blood glucose level than controls; in 

addition to that, cases respect physicians' counseling and change their unhealthy lifestyle 

particularly diet toward relatively healthy diet (approximately 100% of subjects who had  

high blood glucose level were on special advices by their physician to lower their blood 

glucose).  Finally, this result revealed a good commitment from cases towards the 

following relatively healthy lifestyle; all have an impact on lowering the high blood 

glucose level.  On other hand, the majority of the changes regarding glucose mean level 

take place in PPPG mean level.  This may be due to small number of the sample 

contributes in the study regarding PPPG (25 cases vs. 42 controls).  This is due to PPPG 

test performed only to confirm the diagnosis of diabetes when FPG level is still high on the 

least two consecutive tests within one week.   

 
4.3.5 Lipid and lipoproteins 
 
Table (4.12): Distribution of high blood cholesterol among the study population as 
conceived by the subjects  

Variable Cases 
No.         % 

Controls 
No.           % 

Total 
No.             % 

P value 

Positive history of  HBC 47        39.2 11            9.2 58             24.2 
Negative history of  HBC 73        60.8 109        90.8 182           75.8 

Total 120       100 120         100 240            100 

 
0.000 

 
Table 4.12 shows that, self-reporting of high cholesterol level was 39.2% among cases 

compared to 9.2% among controls.  OR was 6.4, with 95% CI (3-14.03), and it was 
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statistically significant (P=0.000).  The finding revealed that, there was an association 

between positive history of high blood cholesterol level and the occurrence of HBP 

disease. 

 
Table (4.13): Distribution of study population by medication and special advice to 
control high blood cholesterol 

Variable Cases 
No.               % 

Controls 
No.             % 

P value 

Under medication for HBC             
- Yes 

 
14               29.8 

 
1                 9.1 

- No 33               70.2 10             90.9 

 
0.158 

-Having one advice (deit advice) 10               21.3 2               18.2 
-Having more than one advice 37               78.7 9               81.8 

 

Compliant to follow regime             
- Yes 

 
16                  34 

 
6               54.5 

- No 31                  66 5               45.5 

0.207 

What prevent to comply follow regime 
-Economical 

 
12               38.7 

 
4                  80 

-Can not proper handling of stress 9                    29 0                    0 
-Can not stop smoking 6                 19.3 0                    0 
-Like food 2                   6.5 1                  20 
-Can not do exercise 2                   6.5 0                    0 

 

 
On other hand, 25.86% of the study population takes medication for controlling blood 

cholesterol level (29.8% among cases vs. 9.1% among controls).  Meanwhile, 

approximately 100% of the subjects who had  high blood cholesterol level were on special 

advices by their physician to lower their blood cholesterol, out of them 20.7% of the study 

sample have advice to control their diet (21.3% among cases vs. 18.2% among controls), 

while 79.3% were reported more than one advice (78.7% among cases vs. 81.8% among 

controls).  Additionally, regarding to the percentage of compliance among the participants 

was only 37.9% (34% among cases compared with 54.5% among controls).  Not 

compliance among the study population referred to different factors (table 4.13). 

 
4.3.5.1 Total cholesterol (TC) blood level 
 
In addition to question asked about the history of having elevated blood cholesterol, fasting 

blood cholesterol level was measured as shown in table 4.14 included nine to twelve hours-

fasting blood cholesterol analysis among cases and controls.  The population study was 

classified into three groups.  Nearly 7.4% of the study population had cholesterol levels of 

240 mg/dl or more (8.4% among cases vs. 6.5% among controls). OR was 1.7, with 95%CI

(0.6-5.2), that means there is a positive and not statistical significant association between 



��� 
 

increased TC level and the occurrence of the disease (P=0.31).  The findings illustrated 

that, borderline high-risk blood cholesterol level (200-239 mg/dl) among cases (20.8%) is 

twelve times greater than that among controls in the same group (1.8%), it was positive and 

statistically significant association with the development of hypertension (P = 0.000). 

 
Table (4.14): Distribution of fasting blood cholesterol level among cases and controls 

Variable Cases 
No.           % 

Controls 
No.         % 

OR P value 

Desired <200mg/dl 85          70.8 100      91.7 1 

Borderline high risk 200-
239  mg/dl 

25          20.8 2            1.8 14.7 
95%CI (3.2-92.6) 

 
0.000 

High risk ≥240 10           8.4 7            6.5 
Total 120         100 109       100 

1.7 
95%CI (0.6-5.2) 

0.31 

 
Additionally, the mean level of blood cholesterol was found to be higher among cases 

(181.9) than among controls (174.62), and the difference between means was not 

statistically significant (P=0.129).  This indicates that, there is a potential link between 

elevated blood cholesterol level and the risk of BP.  Therefore, interventions to reduce TC 

level could reduce the likelihood of the disease.  Patient's prognosis depends more on the 

sum of his/her risk factors, so as it is difficult to control age, sex, and race, it is also 

impossible to control family history.  It is even more important to treat and control any 

other risk factors. 

 
Hypercholesterolemia is the presence of high levels of cholesterol in the blood.  It is not a 

disease but a metabolic derangement that can be caused by many diseases, notably CVDs.  

Elevated cholesterol in the blood is due to abnormalities in the levels of lipoproteins.  This 

is typically due to a combination of environmental and genetic factors.  Environmental 

factors include obesity and dietary choices (high in saturated fat), physical inactivity could 

increase cholesterol levels.  Genetic contributions are usually due to the additive effects of 

multiple genes, however, occasionally may be due to a single gene defect such as in the 

case of familial hypercholesterolemia.  A number of secondary causes exist including DM

type 2 and nephritic syndrome.  In this study, 43.8% of subjects among cases and controls 

were had diabetes and hypercholesterolemia. There is however a correlation between 

falling cholesterol levels and mortality of CVD death.  Globally, one third of IHD is 

attributable to high blood cholesterol (NSRC, 2008).  Additionally, when other risk factors 

are present, this risk increases even more. 
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The literature shows that, levels of LDL and HDL are more important for health than TC.  

Nevertheless, the risk of elevated TC was calculated because there is more information 

available about average TC levels in populations worldwide (NSRC, 2008).  The absolute 

increase in TC was quite different from culture to culture. Therefore, from a public health 

perspective it is not enough to focus only on serum cholesterol levels to decrease the 

burden of hypertension. This stresses the importance of other factors such as smoking, 

obesity, physical inactivity and diet in the prevention of HBP.  Moreover, cholesterol 

screening and counseling when supported by community-wide cholesterol awareness and 

education campaign is also important. 

 
There is consistency among literature about the relationship between HBP and TC level.  

The prevalence rate in this study support the results of the study conducted by  Padwal et 

al., (2001) indicated continuous strong and graded relations between raised serum 

cholesterol and CAD is seen with TC values above 4.65 mmol/l.  Additionally, a report of 

large cohort studies indicated that, persons with a low CVD risk profile (TC < 200 mg/dl, 

BP ≤ 120/80 mmHg, and no current cigarette smoking), have 72%-85% lower mortality 

from CVD, and 40%-58% lower mortality from all causes compared with persons who 

have one or more of three modifiable CVD risk factors (TNHBPEPCC, 2002).  A similar 

study done by Yasein et al., (2010) showed that, 65% of participants had metabolic 

syndrome.  DM was the most frequent component of metabolic syndrome in males, while 

low serum HDL-c and high waist circumference ranked first and second components in 

females.  Additionally, a study done in Turkey by Aygul et al., (2009) showed that, the 

prevalence rate of hypercholesterolemia was 48%.  A similar study done in Jordan by 

 Hammoudeh et al., (2006) showed that, the prevalence rate of hypercholesterolemia was 

19%.  In addition, regarding to studies conducted in Palestine, the finding of the present 

study consistent with study conducted by Husseini et al., (2009b) showed that, the rate of 

reported hypercholesterolemia was 0·7% at age 40�49 years and 3·2% at 60 years and 

older. 

 
In the present study, the mean level of TC was found to be slightly higher among cases 

(181.9 mg/dl) than that of controls (174.62 mg/dl).  This may be due to several reasons.  

29.8% among cases who had high blood cholesterol were lipid lowering drug (mainly 

atorvastatin) prescribed by a physician to normalize their lipid profile compare with 9.1%

among controls who had high blood cholesterol level were lipid lowering drug too. 
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Secondly, cases are more aware about their high blood cholesterol level than controls; 

additionally, cases respect physicians' counseling and change their unhealthy lifestyle 

particularly diet toward relatively healthy diet (approximately 100% of subjects who had  

high blood cholesterol level were on special advices by their physician to lower their 

impaired lipid profile).  Thirdly, this revealed a good commitment from cases towards the 

following relatively healthy lifestyle; all of this contributes in lowering the high blood 

cholesterol level. 

Therefore, there is a need for efforts recommend that clinicians routinely screen men and 

women aged 40 years and older for lipid disorders and treat abnormal lipids in people who 

are at increased risk of hypertension disease.  They also need to recommend that clinicians 

routinely screen younger adults (men and women aged 30-40 years) for lipid disorders if 

they have other risk factors for hypertension.  A number of lifestyle changes are 

recommended in those with high cholesterol including; smoking cessation, limiting alcohol 

consumption, physical activity, maintaining a healthy weight, and a diet low in saturated 

fats.  In strictly controlled surroundings, a diet can reduce cholesterol levels by 15%.  In 

practice, dietary advice can provide a modest decrease in cholesterol levels and may be 

sufficient in the treatment of mildly elevated cholesterol. 

 
4.3.5.2 Low density lipoprotein-cholesterol (LDL-c) 
 
Table (4.15): Distribution of LDL-c level among cases and controls 

Variable Cases 
No.         % 

Controls 
No.           % 

OR P value 

Ideal <130 mg/dl 87        75.7 99          91.6 1 

Increased risk 130-159 
mg/dl 

16        13.9 2              1.9 9.1 
95%CI 1.9-59 

 
0.000 

High risk ≥160 mg/dl 12        10.4 7              6.5 
Total 115       100 108         100 

1.9 
95%CI 0.7-5.8 

0.17 

 
Table 4.15 presents the distribution of the study population deal with LDL-c level.  The 

finding revealed that, the percentage of subjects with high risk LDL-c (≥160) was higher 

among cases than among controls, as it was 10.4% and 6.5% respectively.  OR=1.9, with 

95%CI (0.7-5.8). The difference between cases and controls in high risk LDL-c blood level 

indicates a positive association between high LDL-c blood level and the development of 

HBP, and it was not statistically significant (P = 0.17).  Similarity, regarding to the 

increased risk group of LDL-c level (130-159 mg/dl), 13.9% among cases compare with 

1.9% among controls were at the borderline high risk levels.  OR=9.1, with 95%CI (1.9-
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59).  Whereas, the percentage of normal LDL-c serum level (< 130 mg/dl) was lower 

among cases (75.7%) than that among controls (91.6%).  The mean level of LDL-c was 

found to be slightly higher among cases (110.17 mg/dl) than that among controls (93.06).  

This may be due to the same causes mentioned previously in TC. 

 
LDL-c is one of the major groups of lipoprotein that enable lipid like cholesterol and TG to 

be transported within the water-based blood stream.  Direct LDL particle measurement was 

recognized as superior for assessing individual risk of cardiovascular events.  Since current 

theory holds that higher levels of LDL particles promote health problems and CVDs, they 

contribute to artery blockages (plaques).  They are often called the bad cholesterol particles 

(as opposed to HDL particles, which are frequently referred to as good cholesterol or 

healthy cholesterol particles).  Most people should aim for an LDL-c of 100 mg/dl or 

lower; these guidelines were based on a goal of decreasing death rates from CVD to less 

than 2%-3% per year (UCSF Medical Center, 2011). 

 
The result of this study is consistent with large population based review cohort studies 

showed that, the protective effect of HDL-c seems to be at least as strong as the 

atherogenic effect of the low density fraction, particularly in women (Padwal et al., 2001).  

In addition, it supports the results of the study done in the U.S. by Pischon et al., (2005) 

showed that, non�HDL-c (non-HDL-c = TC-HDL-c) is a strong predictors of CHD.  

Similar study done by Howard et al., (2000) revealed that, LDL-c was a strong independent 

predictor of CHD.  The hazard ratio indicates that a 10 mg/dl increase in LDL-c levels

would lead to a 12% increase in CVDs risk. 

Treatment is aimed at weight reduction and modification of risk factors such as diabetes, 

and elevated lipid levels. There are three major components in weight loss therapy: diet 

therapy, physical activity, and life-style and behavioral modifications.  Nutritional consult 

and diets that limit calories, fat, and carbohydrates; behavioral counseling and support 

networks.  BP, glucose, and lipid levels are regularly monitored, and persistent elevations 

are treated pharmacologically.  Lipid profiles screening and counseling will best serve the 

community when they are supported by other activities such as a community-wide lipid 

profile awareness and education campaign. 

 
4.3.5.3 High density lipoprotein cholesterol (HDL-c) 
 
Interestingly, HDL-c is a reverse-transport protein; it removes cholesterol from the arteries
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and takes it to the liver out of the body.  High levels of HDL-c lower the risk of developing 

CVDs providing optimal protection.  As shown in table 4.16, there was a negative 

association between HDL-c blood level and the development of HBP.  OR was 0.015, with 

95%CI (0.002-0.112), and it was statistically significant (P=0.000).  The percentage of 

HDL level of less than 40 mg/dl was higher among cases (38.3%) than that among controls 

(0.9%).  The prevalence rate of low HDL-c (< 40 mg/dl) for all males and females was 

20.2%, with higher percentage among males (26.9%) than females (16.6%).  This indicates 

men have an increased risk of atherosclerotic heart disease than women. 

 
Table (4.16):  HDL-c level among cases and controls 

Variable Cases 
No.           % 

Controls 
No.           % 

Total 
No.             % 

P value 

High ≥40  mg/dl 71          61.7 107           99.1 178            79.8 
Low < 40 mg/dl 44          38.3 1                0.9 45               20.2 

Total 115         100 108            100 223             100 

 
0.000 

 
Additionally, the mean level of HDL-c was found to be lower among cases (44.76 mg/dl) 

than that among controls (57.72).  This indicates negative and statistically significant 

association between HDL-c level and the development of hypertension (t= -7.753, 

P=0.000). 

 
HDL-c is one of the five major groups of lipoprotein, which enable lipids like cholesterol 

and TG to be transported within the water-based blood stream.  In healthy individuals, 

about thirty percent of blood cholesterol is carried by HDL.  HDL particles are able to 

remove cholesterol from within artery atheroma and transport it back to the liver for 

excretion or re-utilization, which is the main reason why the cholesterol carried within 

HDL particles is sometimes called "good cholesterol".  This is going with the fact that 

HDL-c levels are a strong inverse predictor of cardiovascular events.  There is consistent 

among epidemiological studies that, high concentrations of HDL (over 60 mg/dl) have 

protective value against CVD such as ischemic stroke and MI.  While, low concentrations 

of HDL (< 40 mg/dl) increase the risk for atherosclerotic diseases (UCSF Medical Center, 

2011). 

 
The finding of the present study supports the study done by Barter et al., (2007) found that, 

men tend to have noticeably lower HDL levels with smaller size and lower cholesterol 

content than women, so men have an increased incidence of atherosclerotic heart disease
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than women.  Additionally, the result of this study agrees with the study conducted in GS 

by El-Dabbakeh (2000); and in Jordan by  Hammoudeh et al., (2006) investigated an 

inverse relationship between HDL-c level and CVDs events. 

 
Certain changes in eating habits and lifestyle can have a positive impact on raising HDL 

levels such as aerobic exercise, weight loss, smoking cessation, removing trans fatty acids 

from the diet, adding soluble fiber to diet, increasing intake of cis-unsaturated fats and 

cholesterol.  Screening and treatment of potential abnormalities of lipid and lipoprotein 

may be necessary. 

 
4.3.5.4 Triglyceride (TG) blood level among cases and controls 
 
Table (4.17):  Percentage of TG blood level among cases and controls 

Cases Controls Variable 
NO % NO % 

OR P value 

Ideal < 150 mg/dl 77 64.7 103 95.3 1 

Borderline high risk 150-199.9 
mg/dl 

22 18.5 3 2.8 9.8 
CI 2.7-42.8 

 
0.000 

High risk ≥ 200 mg/dl 20 16.8 2 1.9 
Total 119 100 108 100 

13.4 
CI 2.9-85.5 

0.000 

 
Concerning to TG level, table 4.17 presents the major finding for its related variables.  

Around 9.7% was the prevalence of hypertriglyceridemia (≥ 200 mg/dl) among the total 

population, but it was much higher among cases (16.8%) than among controls (1.9%).  The 

positive association reveals statistical significant relation between HBP and high TG level.

OR was 13.4, with 95% CI (2.9-85.5), P= 0.000.  Additionally, the mean level of TG was 

found to be higher among cases (143.99) than among controls (114.34), and the difference 

between means was statistically significant (P=0.000).  This indicates that, there is a 

potential link between elevated blood TG level and the risk of HBP. 

 
TG is not cholesterol.  They are the compounds in which fat moves through the 

bloodstream and are measured when cholesterol is checked.  TG lower than 200 mg/dl of 

blood are considered normal.  Treatment is usually recommended when they exceed 400

mg/dl.  High levels of TG in the bloodstream have been linked to atherosclerosis 

(hardening of the arteries) and by extension the risk of heart disease and stroke.  However, 

there is a relative negative impact of raised levels of TG compared to that of HDL-c level

giving a strong inverse relationship.  People who have high LDL "bad" cholesterol and low 

HDL "good" cholesterol often have high TG, which can be a sign of carbohydrate 



��� 
 

sensitivity and insulin resistance. 

 
The results of this study support the result of the study done by El-Dabbakeh (2000); and 

Abu-Tawilla (2001) revealed that, TG is a strong predictor of CVDs event.  Also, the study 

result is consistent with the study done in U.S. by  Fava et al., (2008), indicated that, the 

degree of coronary atherosclerosis in postmenopausal women is linked to a deregulation of 

the TG-HDL metabolism, increases in remnant lipoprotein levels, which may be associated 

with increased lipid deposition in the arterial wall and plaque formation.  Fasting plasma 

TG concentrations reflect the concentration of both TG -rich very LDL (VLDL) and 

remnants of VLDL and chylomicrons - play a greater role in CVDs risk factor.

Additionally, Weil (2005) found that, diets high in carbohydrates (>60% of the total caloric 

intake) causing a high glycemic index, leads insulin overproduction and increase TG levels 

in women.  This is congruent with the study conducted by Sieri et al., (2010) found that, 

adverse changes associated with carbohydrate intake including TG levels are stronger risk 

factors for heart disease in Italian women than in men. 

However, exercise, omeg3 fatty acid, carnitine, and fibrates can be used to bring down TG 

substantially; but public health perspective suggest that, it is not enough to focus only on 

serum TG level to reduce the burden of hypertension disease, it is necessary to reduce 

and/or modify serum lipid and lipoprotein all together in addition to other risk factors. 

 
4.3.5.5 Comparison of lipid and lipoprotein mean levels 
 
Table (4.18):  T-test comparing the means of lipid and lipoprotein levels (mg/dl) among 
cases and controls 

Variable Subject No. Mean SD t P value 
TC Cases 

Controls 
120 
109 

181.9 
174.62 

41.92 
28.289 

1.525 0.129 

LDL-c Cases 
Controls 

115 
108 

110.17 
93.06 

38.062 
32.151 

3.615 0.000 

HDL-c Cases 
Controls 

115 
108 

44.76 
57.72 

38.062 
32.151 

-7.753 0.000 

TG Cases 
Controls 

119 
108 

143.99 
114.34 

73.671 
33.563 

3.836 0.000 

 
As shown in table 4.18, t-test reveals that, when comparing the means for cases and 

controls, the majority of the changes regarding lipid and lipoprotein mean levels take place

between cases and controls in the TG mean levels with relative changes in TC, LDL-c and

HDL-c levels.  The differences between mean were statistically significant for LDL-c,

HDL-c and TG (P = 0.000), while it was not significant for TC (P=0.129). 
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4.3.6 Smoking 
 
4.3.6.1 Distribution of the study population by smoking habit variables 
 
As shown in table 4.19, smoking was not very common; the overall prevalence of smoking 

was 12.5% of the study population.  The prevalence of current smoking among cases 

(8.3%) was lower than compare to controls (16.7%).  OR was 0.455, with 95% CI (0.2-1) 

and P=0.05, which indicate negative and statistical significant association between current 

smoking and the development of HBP.  Nevertheless, the lower level of current smoking 

among cases didn't mean absence of the problem, since 15.5% of cases were smoking in 

the past, out of them 64.7% had smoked for 5-20 years, 35.3% had smoked for 21-40 years, 

88.2% had smoked 20-40 cigarettes/day while 11.8% had smoked 41-60 cigarettes/day.  

Additionally, 1.7% among cases smoke other forms (sheisha), among of them 33.4%

smoked for 3-10 years, 66.6% smoked for 11-17 years, 66.7% smoked one sheisha/day, 

while 33.3% smoked two/day.  On other hand, 93.3% among cases exposed to others,

smoke, out of them 87.6% exposed for 1-2 hours/day, while 12.4% exposed for 3-14

hours/day.  For current smokers, 90% among cases had smoked for 15-25 years, while 10%

had smoked 26-45 years, and 70% of them had smoked 13-40 cigarettes/day, whereas 30%

had smoked 6-12 cigarettes/day, so all of this should be considered. 

 
Table (4.19):  Smoking status among cases and controls 

Variable Cases 
No.                 % 

Controls 
No.               % 

P value 

Current smokers 
-Yes 
- No 

 
10                   8.3 
110                91.7 

 
20                  16.7 
100                83.3 

 
0.05 

Former smoker 
- Stop smoking between 6-12 
-  More than 12 months 

17                  15.5 
3                    17.6 
14                  82.4 

1                         1 
0                         0 
1                     100 

0.000 

Smoke other forms (sheisha) 
- Yes 
- No 
- Previous 

 
2                      1.7 
117                97.5 
1                      0.8 

 
5                      4.2 
115                95.8 
0                         0 

 
0.316 

Exposed to others, smoke 
- 1-2 Hours 
- 3-14 Hours 

112              93.3 
98                87.6 
14                12.4 

82                68.3 
60                73.2 
22                26.8 

Not exposed to others, smoke 8                    6.7 38                31.7 

0.001 

 
Interestingly, the majority of former smokers among cases (15.5%) were quit smoking 

within the last 12 months and mainly due to the occurrence of the disease, OR was 18.1,

with 95% CI (2.4 - 138.7) (P=0.000), which indicate positive and statistical significant
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association between former smokers and the development of HBP.  This consistent with 

the study conducted in Iraq by Al-Asadi (2010) found that, the percentage of ex-smokers

among the hypertensive (11.3%) was greater than in comparison to controls (3.6%).

This might because patients with hypertension recognized the harmful effects of

smoking or had been advised by a physician to quit smoking. 

 
In comparison to men, among cases all women in the present study were non smokers, 

while among controls only three participants (1.9%) were females, OR=26.66, with 95%CI 

(7.77 - 91.46) (P=0.000). 

 
Regarding the number of cigarette per day, the finding revealed that, the average number of 

cigarettes smoked per day among cases was 16.8 (SD 5.35, range 6-20) and among controls 

13.1 (SD 8.741, range 6-40).  Smokers who smoke ≥13 cigarettes/day for cases (70%) were 

higher than those who smoke <13 cigarettes/day (30%).  While, smokers among controls 

who smoke ≥13 cigarettes per day (25%) were less than those who smoke < 13 cigarettes 

per day (75%).  This indicated positive and statistical significant association between 

number of cigarettes smoking and the development of the disease with dose response 

relation (P=0.026). 

 
As inferred from the literature cigarette smoking can repeatedly produce a temporary rise 

in BP of approximately 5-10 mmHg (NSRC, 2008). This effect may be most prominent 

with the first cigarette of the day in habitual smokers.  Experts agree that smoking should 

be avoided in any person with HBP because it can substantially increase the risk of 

secondary cardiovascular complications such as atherosclerosis, enhance the progression of 

kidney disease and also increase the chances of men having erectile dysfunction (NSRC, 

2008).  The risks of pipe and cigar smokers seem to fall between those of non­smokers and 

cigarette smokers (RR 1.3, 95%CI 1.1-1.5) for IHD with a dose response relation (Padwal 

et al., 2001).  Additionally, people who smoke pipe or cigar seem to have a higher risk of 

death from CHD and stroke. 

 
The majority of the study's results indicated that, hypertension disease concentrated among 

smokers.  This result is consistent with many studies done regionally and globally.  The 

significant association of this study supports the results of a study done in Egypt by

Ibrahim (2003), illustrated that, the risk of premature HBP showed a prevalence rate of 

smoking 40% among adult Egyptians.  Another study done in Sub-Saharan Africa by 
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Kengne et al., (2007) found that, hypertension was 6 times more frequent in smoker men

(P<0.001).  A similar study was conducted by El-Dabbakeh (2000) showed that, the 

prevalence rate of smoking was 29% among cases with CHD.  Another study was 

conducted by Abu-Tawilla (2001) revealed that, AMI dominantly attacks tobacco smokers 

with a prevalent rate of smoking 51.7%.  In addition, the present finding supports the study 

done by UNRWA among patients with diabetes and hypertension showed that, the

prevalence rate of smoking was 16.3% (UNRWA, 2006).  A similar study conducted in 

Bahrain by Abdul-Wahab et al., (2002) revealed that, the prevalence of smoking habit was 

29.5% of the male subjects reported to be regular smokers compared to 18.6% of the

females.  A similar study done by Abdeen (2006) among Palestinian population in Israel 

showed that, low level of education and income predict higher level of tobacco 

consumption and increase risk of CHD.  Additionally, Padwal et al., (2001) found that, the 

risk of CVD in smokers is proportional to the number of cigarettes smoked and how deeply 

the smoker inhales, and it is apparently greater for women than men.  Similarity, 

Hammoudeh et al., (2006) showed that, smoking was highly prevalent among Jordanian 

men and women with CHD than those without (45% vs. 32% for men, and 11% vs. 7% for 

women, P<0.0001).  While, Erbel et al., (2008) revealed that, current smoking was highly 

prevalent in Heinz Nixdorf Recall Study (HNR) in German (11.9% for men vs. 13.1% for 

women), the study showed also, a higher rate of former smokers (48.3% among male vs. 

41.3% for women).  Another study conducted by Aygul et al., (2009) revealed that, 68% of 

all the subjects and 88% of those ≤ 44 years old among Turkish population were smokers.

Smoking was the only modifiable risk factor in about one third of those ≤ 44-year-old

patients, suggesting that, most of the AMI cases in this age group could be prevented only 

by smoking cessation. 

 
Although, according to the study finding and several studies conducted in our society 

(Palestinian) support the result of lack of smoking among females, this may be due to 

smoking among females is not socially acceptable, or may be due to female smoking is 

underestimated.  While in comparison to males, the study showed, high prevalence of 

smoking among males (33.8%) this may be due to recurrent occupation; stress is inherited 

in the life of the Palestinians particularly in GS.  Political conflict increases the economic 

and financial burden, and the scarcity of work opportunity; all of these may be associated

with the transitions in patterns of lifestyle.  Additionally according to data from MOH 

Annual Report (2003), mentioned that, the prevalence of smoking among individual 12
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years and above was 22.1% ( 18.6% in GS and 23.9% in WB; 40.7% among males and

3.2% among females).  The high prevalence among students may be due to the 

psychological and social stress during Intifada and due to marketing advertisement and 

lack of health education and health promotion activities, which has an impact on motivated 

youth to smoke. 

 
Persuading hypertensive individuals not to smoke is the most effective single way the 

doctor has to reduce their risk.  Smoking control is also an integral part of any effort in 

multifactor primary prevention of CVDs in populations.  Identification and implementation 

of integrated community-based intervention programmed and strategies can be cost 

effective to increase� the awareness on the importance of anti-smoking habits among deep 

rooted behavioral.  Public health policies should been forced to provide a favorable 

environment for hypertension control by providing facilities for smoking cessation 

services.  Tobacco use is one of the main risk factors for a number of chronic diseases 

including cancer, lung diseases, and CVDs, despite this; it is common throughout the 

world.  A number of countries have legislation restricting tobacco advertising, and 

regulating who can buy and use tobacco products, and where people can smoke.

Additionally, there are constraints and barriers for tobacco control (WHO, 2011f); WHO 

introduced the MPOWER package of tobacco control measures to further counter the 

epidemic of smoking (WHO, 2011f). 

 
4.3.6.2 Passive smoking 
 
As shown in the table above (4.19), the majority of the subject among cases (93.3%) 

exposed to others, smoke (SHS).  OR was 6.5, with 95% CI (2.7-16).  This indicated 

positive and statistical significant association between exposure to others, smoke and the 

increasing risk to the occurrence of HBP (P=0.001). 

 
Smoking's negative effect is probably the single most powerful lifestyle measures.  It is the 

most preventable risk factor.  Globally, passive smoking increases the risk of death from 

lung cancers (71%), heart disease, stroke (10%), and chronic respiratory disease (42%). 

Exposure to smoke - SHS - increases the risk even for non-smokers (UCSF Medical 

Center, 2011). 

 
The finding of this study support the result of the study done by Nina (2002) mentioned

that, about 43% of US children are exposed to cigarette smoke by household members. 
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Childhood exposure to ETS has been shown to cause asthma and to increase the number of

episodes and severity of the disease.  The study finding supports the results of a study 

conducted by the Department of Health and Human Services' Centers for CDC,

documented that, measurable levels of serum cotinine (cotinine is a chemical the body 

metabolized from nicotine) were found in the blood of 88% of American nonsmokers.  In 

other words, nearly nine out of ten nonsmoking Americans are exposed to ETS on a regular 

basis (Nina, 2002).  Moreover, exposure to ETS can contribute to serious health 

consequences and it is the third leading cause of preventable death in the US (Nina, 2002).

Additionally, the result of this study is consistent with the study done in China by He et al.,

(2008), mentioned that, the prevalence of SHS exposure was 39.5%, with 86.8% exposed at 

home, and  13.2% exposed in the workplace, the prevalence of CVDs was significantly

higher in the exposed than in the unexposed subjects.  In addition, Glantz and Parmley 

(1995) revealed that, SHS exhibit an increased risk of both fatal and nonfatal cardiac 

events in everyday life among non-smokers.  Additionally, meta-analysis of all 19 studies 

of risk of IHD in lifelong non-smokers who live with a smoker revealed that, 

environmental exposure to tobacco smoke causes an increase in risk of CVDs by 25% 

(Law et al., 1997). 

 
The bulk of scientific research supports the health communities' claims that ventilation 

cannot create a safe indoor environment when tobacco smoke is present.  Worth nothing 

that, research proves that we have no control on smoking since tobacco smoke does not 

remain within designated smoking areas, but travels easily through a building's open 

doorways and ventilation system.  Formal policies and laws restrict or banning the use of 

tobacco in public buildings, schools, and workplaces.  Therefore, many public and private 

facilities are establishing a ten-to twenty-five-foot smoke-free zone around all entrances,

around operating window, and within stairwells.  Schools and day-care centers prohibit 

tobacco use on their entire campus.  These laws do not protect children from tobacco 

smoke within their homes or automobiles.  Many policy makers fear from potential losses 

of tax revenues if they restrict tobacco industry and/or importing tobacco products and 

informing smokers about the health dangers of smoking.  There is a need for international 

harmonization of risk assessment, management practices in a global economy, and a

variety of actions and programs to minimize unwarranted ETS.  Public health professionals

should work to educate the public on the importance of establishing smoke-free homes and 

automobiles for the safety and well-being of their children and nonsmoking family 
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members.  Integrated community-based intervention programmed can be cost effective in

produce synergetic effect for influencing environmental and institutional policies.  Public 

education to increase community awareness and a strategy to integrate cessation of 

smoking into the community approach to primary prevention should start as early as 

possible among school students.  Emphasis should be on the importance of healthful 

lifestyle behaviors particularly avoiding smoking.  Restriction on tobacco production and 

sales which consider as a key to improve public health and would be benefit for economic 

in future by reducing tobacco-related health problems. 

 
4.4 Distribution of the study population by diet regimen variables 
 
Table (4.20): Distribution of the study population by diet regimen variables 

Cases Controls Variable 
 NO % NO % 

Diet regimen                                         
- Yes 
- No 

 
52 
68 

 
43.3��

56.7 

 
43 
77 

 
35.8 
64.2 

-Having one special diet regimen 
-Having more than one diet regimen 

28 
24 

56 
44 

15 
28 

34.9 
65.1 

Low salt                                                Yes 
                                                           No 

35 
17 

67.3 
32.7 

7 
35 

16.7 
83.3 

Low fat                                                 Yes 
                                                          No 

34 
18 

65.4 
34.6 

39 
3 

92.9 
7.1 

High fruits and vegetables                  Yes 
                                                            No 

3 
49 

5.8 
94.2 

6 
37 

14 
86 

Low calorie                                          Yes 
                                                          No 

2 
50 

3.8 
96.2 

11 
31 

26.2 
73.8 

Weight reduction diet                         Yes 
                                                          No 

2 
50 

3.8 
96.2 

11 
31 

26.2 
73.8 

High fiber diet                                     Yes 
                                                          No 

1 
51 

1.9 
98.1 

2 
40 

4.8 
95.2 

 
Table 4.20, illustrates the distribution of diet regimen variables among population under 

study and shows high percent of people did not have any diet regimen.  Only 39.55%

answered that they have a diet regimen (43.3% among cases vs. 35.8% among controls).

Several types of diet regimen were included in the questionnaire.  45.45% of the 

interviewees were followed one special diet regimen (56% among cases vs. 34.9% among 

controls), whereas 54.55% were followed more than one diet regimen (44% among cases

vs. 65.1% among controls).  The most diet regimen that was followed by the interviewees;

was low fat diet (65.4% among cases vs. 92.9% among controls), low salt diet (67.3% 

among cases vs. 16.7% among controls), low calorie diet (3.8% among cases vs. 26.2%
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among controls), high fruits and vegetables (5.8% among cases vs. 14% among controls),

and weight reduction diet (3.8% among cases vs. 26.2% among controls) 

 
This result congruent with the study conducted in Palestine by Obaid (2010) revealed that, 

high percent of elderly people (63.4%) were asked by their doctors to follow special diet 

due to prevalence of chronic diseases.  About 87.8% were asked to follow low fat diet, 

86.3% were asked to follow low salt diet, and 86.7% were asked to follow diabetic diet, but 

the compliance was only 34.6% among them.  Additionally, Khellah (2010) revealed that, 

adult Palestinian people aged 19-59 years are at risk of chronic diseases.  Moreover, 

approximately 12.1% answered that they have a diet regimen among of them 7.3% was 

following a low salt diet, 5% was following a low fat diet and 2.2% was following a diet 

special for DM.  Similarity, a report of a clinical trial (2003), mentioned that, adults with 

hypertension could be lowered BP as much as 38% by making lifestyle changes and 

participating in the DASH diet, which encourages eating more fruit and vegetables.  

Lifestyle changes that may reduce BP by about 5-10 mmHg include reducing salt intake, 

reducing fat intake, losing weight, and reducing alcohol consumption (GEM, 2008c). 

 
4.5 Dietary habits of the study population 
 
4.5.1 Impact of diet on the alteration of hypertension disease risk factors 
 
Food is important for health but it can also be the cause of ill health.  The foods we eat 

contain protein, fats, carbohydrates, salts, minerals and vitamins.  Each of these has a role 

to play in sickness and in health (Mehra and Lashkari, 1992).  Although genetic factors 

play a significant role in determining who will become hypertensive, lifestyle factors 

contribute strongly to the high prevalence of hypertension.  Unhealthy diet; diet directly 

affects the development of atherosclerosis, the underlying cause of CVDs.  Diet also affects 

blood cholesterol levels, body weight, BP, and blood glucose level.  Changing these 

lifestyle habits including the way people eat has been known to be an effective key in 

managing these risk factors.  DASH (Dietary Approaches to Stop Hypertension) is an 

eating plan low in saturated fat, total fat and cholesterol, high in fruits and vegetables, and

low fat dairy foods (the diet provides about 1900 kilocalories with 70 grams protein).  The

plan is rich in calcium, magnesium, potassium as well as protein and fiber.  The diet 

reduced SBP by an average of 6 mmHg and DBP by 3 mmHg in normotensive individuals; 

in those with hypertension, the systolic dropped an average of 11 mmHg and the diastolic

about 6 mmHg (Edwards, 2001). 
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4.5.2 Distribution of the study population by food and drink frequency variables 
 
Table (4.21): Distribution of the study population by food and drink frequency variables 

Cases Controls Variables 
No. % No. % 

P.V 

Milk/products (cheese, yogurt, milk drinks,)intake among cases and controls 
Less than once weekly 12 10 7 5.8 
Once or more weekly 108 90 113 94.2 

0.231 

Eggs intake among cases and controls 
Once weekly or less 64 53.4 67 55.8 
More than once weekly 56 46.7 53 44.2 

0.69 

Grains (bread, rice, potato, pasta)intake among cases and controls 
Less than once daily 4 3.3 10 8.3 
Once or more daily 116 96.7 110 91.7 

0.09 

Vegetables intake among cases and controls 
Less than once daily 24 20 23 19.2 
Once or more daily 96 80 97 80.8 

0.87 

Fruits intake among cases and controls 
Less than once daily 59 49.2 93 77.5 
Once or more daily 61 50.8 27 22.5 

0.000 

Fish intake among cases and controls 
Less than once weekly 13 10.8 9 7.5 
Once or more weekly 107 89.2 111 92.5 

0.37 

Sweets intake among cases and controls 
Less than twice weekly 90 75 82 68.4 
Twice or more weekly 30 25 38 31.7 

0.252 

Lean red meat trimmed from visible fat intake among cases and controls 
Less than once weekly 23 19.2 3 2.5 
Once or more weekly 97 80.8 117 97.5 

0.000 

White meat intake among cases and controls 
Less than once weekly 4 3.3 4 3.3 
Once or more weekly 116 96.7 116 96.7 

0.639 

Legumes (bean, pea...) intake among cases and controls 
Less than twice weekly 61 50.8 36 30 
Twice or more weekly 59 49.2 84 70 

0.001 

Fried food intake among cases and controls 
Less than twice weekly 71 59.2 100 83.3 
Twice or more weekly 49 40.8 20 16.7 

0.000 

Soft drink intake among cases and controls 
Once or less weekly 76 63.3 100 83.3 
More than once weekly 44 36.7 20 16.7 

0.000 

Tea, coffee drink intake among cases and controls 
Less than once daily 9 7.5 7 5.8 
Once or more daily 111 92.5 113 94.2 

0.604 

Pickles, salt intake among cases and controls 
Once weekly or Less 87 72.5 97 80.8 
More than once weekly 33 27.5 23 19.2 

0.13 

 
As mentioned in literature, there is an inverse relationship between the consumption of 
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learn red meat, bran (whole grains), fish, fruits, vegetables, legumes, vegetables oil and the 

risk of CVDs, whereas, there is a direct relationship between the consumption of desserts, 

eggs, salty food, coffee and tea, soda beverages and  the risk of CVDs.  As shown in table

4.21, which illustrates the nutritional status among the participants towards the following 

healthy intake of the majority of the nutrients 

 
4.5.2.1 Meat (lean red and white), fried food, milk/products 
 
The result of the present study shows that, the percentage of cases (90%) that ate 

milk/products once or more weekly was lower than controls (94.2%).  OR was 1.79, with 

95% CI (0.6-5) and P=0.231, which indicate positive and not statistical significant 

association between lower intake of milk/products and the development of HBP.  This 

result indicates that there is a wrong commitment regarding the relatively healthy intake of 

dairy products since most of the hypertensive patients did not meet the minimum standards. 

 
The present study shows also, the percentage of the intake of lean red meat trimmed from

visible fat once or more weekly was lower among cases (80.8%) than that among control 

(97.5%).  OR was 9.25, with 95% CI (2.5-39.9) and P=0.000, which indicate positive and 

statistical significant association between lower intake of lean red meat and the 

development of HBP.  This result indicates a wrong awareness among hypertensive 

patients towards the healthy intake of red meat.  This may be due to wrong conception that 

meat intake is harmful and fats are bad or due to bad economical status and state of poverty 

that most households suffered, lead people depend more on cheaper food items. 

 
While the percentage of cases (96.7%) who ate white meat once or more weekly was equal 

the percentage of controls (96.7%). OR was 1, with 95% CI (0.2-4.1) and P=0.639.  This 

indicates a good awareness and commitment among hypertensive patients toward the

healthy intake of white meat. 

 
Additionally, the percentage of cases (40.8%) who consumed fried food twice or more 

weekly was higher than controls (16.7%).  OR was 3.5 with 95% CI (1.8-6.6) and P=0.000, 

which indicate positive and statistical significant association between higher intake of fried 

food and the risk of HBP.  This result indicates a wrong awareness among hypertensive 

patients toward the healthy intake of fried food. 

 
The recommended total fat intake should be between 20-35% of calories for adults, with 
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most fats coming from sources of polyunsaturated and monounsaturated fatty acids, such as 

lean red meat, fish, nuts, and vegetable oil (USDHHS and USDA, 2005).  Fat is considered 

as an undesirable constituent of human diets.  It linked to obesity and increased the risk of 

unhealthy blood lipid levels, which in turn, may increase the risk of CHD, but it plays an 

important role in meeting nutrient requirements, and certain types of fat offer protection 

from heart disease, BP regulation (Gibney et al., 2006; USDHHS and USDA, 2005).  In 

adults, the lower limits for fat-intake (15% total energy intake) are set to ensure an 

adequate intake of fat-soluble vitamins and essential fatty acids, and to help meet energy 

needs.  An upper limit (30-35% energy intake) is set to help decrease the risk of obesity.  

Limits are set on the amount of saturated (usually less than 10% energy), and trans fatty

acids (less than 2% energy), present in the diet as high intakes of these fatty acids have 

been linked to an increased risk of CVDs (Sanders and Emery, 2003).  Lean red meat is a 

rich source of protein and magnesium.  The recommended daily intake of protein was 

0.75g/kg body weight of adults (Sanders and Emery, 2003).  A low intake of fats and oils 

(less than 20% of calories) increases the risk of inadequate intakes of vitamin E and of 

essential fatty acids and may contribute to unfavorable changes in HDL blood cholesterol 

and TG (USDHHS and USDA, 2005).  Additionally, olive oil is beneficial for health due to 

both its high content of monounsaturated fatty acid (omega-9 oil), and its high content of 

antioxidants substances because it is less processed.  Studies have shown that olive oil 

offers protection against heart diseases by controlling LDL "bad" cholesterol levels while 

raising HDL "good" cholesterol levels (Willett, 1990).  In addition, dairy products 

(preferable fat free) are the main sources of calcium, potassium, magnesium, zinc, iron, 

riboflavin, vitamin A, folate, and vitamin D, which are essential components of bone and 

can protect from osteoporosis.  A study conducted by USDHHS and USDA, (2005) 

mentioned that, adult and children should not avoid milk/product because of concerns that 

these foods lead to weight gain.  There are many fats free are available and consistent 

with an overall healthy diet plan which recommended 2-3 serving of milk/product daily 

(serving=one cup of milk or equivalent) 

 
Raising the public awareness toward food based dietary guidelines, which illustrated as a 

food pyramid that showing the relative proportions of the major food groups and translated 

into a balanced diet. 
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4.5.2.2 Eggs 
 
The result of the present study shows that, the percentage of eggs consumption more than 

once weekly was higher among cases (46.7%) than controls (44.2%).  OR was 1.11, with 

95% CI (0.1-1.9) and P= 0.69, which indicate positive and not statistical significant 

association between higher intake of eggs and the development of HBP.  This result 

indicates a wrong awareness from hypertensive patients towards relatively healthy intakes 

of eggs. 

 
As mentioned previously in literature, many studies were done have indicated a direct

relationship between eggs intake and the development of CVDs, BP, and elevations in 

blood cholesterol as they are rich in cholesterol (Hu et al., 1999; Krauss et al., 1996; 

Truswell, 2003; USDHHS and USDA, 2005).  The recommended daily intake is no more 

than 300 mg/day of cholesterol and limit consumption of eggs, which contain about 213

mg of cholesterol per egg (Krauss et al., 1996).  However, eggs contain many other 

nutrients besides cholesterol, including unsaturated fats, essential amino acids, folate, and 

other B vitamins, therefore, consumption of eggs may raise HDL-c levels and decrease 

blood glycemic and insulinemic responses (Hu et al., 1999).  So interviewees should be

recommended to meet the minimum standard of egg intake by continuous counseling and 

health education programmed. 

 
4.5.2.3 Fish 
 
The result of the present study shows that, the percentage of fish consumption once or 

more weekly was lower among cases (89.2%) than among controls (92.5%).  OR was 1.5, 

with 95% CI (0.57-3.99) and P=0.37, which indicate positive and not statistical significant 

association between lower intake of fish and the development of HBP.  This indicated a 

wrong awareness from hypertensive patients towards relatively healthy intake of fish. 

 
Fish contain omega-3 fatty acids, mercury, and selenium as well as polychlorinated 

biphenyls and dioxins, all have anti-arrhythmic effects which may be partly mediated by 

effects on BP or heart rate, TG-lowering, anti-inflammatory, and diastolic responses.  The 

risk of cardiac death decreased with consumption of 1-2 servings of fatty fish per week 

compared with no intake (Chan and Cho, 2009; Mozaffarian, 2009; Truswell, 2003).  The 

recommendation for people with CAD is one gram of eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) per day (Chan and Cho, 2009).  Additionally, USDHHS and 
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USDA (2005), recommended that, total fat intake should be between 20-35% of calories, 

with most fats coming from sources of polyunsaturated and monounsaturated fatty acids, 

such as fish, nuts, and vegetable oils. 

 
4.5.2.4 Grains (bread, rice, potato, pasta) 
 
The finding of the present study reveals that, bread is the most food item consumed by the 

participants as most people do in Palestine, which clearly reflects Palestinian culture.  The 

percentage of cases (96.7%) who eat grains (bread, cereals, rice...) once or more daily was 

much higher than controls (91.7%).  OR was 2.64 with 95% CI (0.7-10.3) and P=0.09, 

which indicate positive and not statistical significant association between higher intake of 

grains and the development of HBP.  This result indicates that, there was a wrong 

awareness among hypertensive patients towards relatively healthy intakes of grains.  As 

mentioned previously the majority of households were suffering from deep poverty 

according to income patterns in the GS.  This lead that, people depend more on cheaper 

food items due to bad economical status and state of poverty they suffered, bread and 

cereals considered the cheapest food in Gaza markets comparing to other food items. 

 
The finding of this study shows also higher percentage of obesity among cases than 

controls, this encourage hypertensive patients towards changing their unhealthy mixed 

bread intakes to relatively healthy intakes. 

 
Whole grains are rich with fiber, vitamin E, vitamin B-6, minerals, antioxidants, and 

phytoestrogens (Jensen et al., 2004).  The recommended daily intake of whole-grain foods 

is 3 serving/day (USDHHS and USDA, 2005); is associated with a reduced risk of CHD, 

reduce the risk of several chronic diseases, might help with weight maintenance, and might

contribute to favorable metabolic alterations.  Bran component of whole grains could be a 

key factor in this relation (Banerjee et al., 2004; Jensen et al., 2004; USDHHS and USDA, 

2005). 

 
Intervention by raising the public awareness toward healthier food choices, highlight to the 

public the role of diet in causing and preventing diet-related chronic diseases, introducing 

healthy dietary habits as part of the school curriculum, improving dietary habits is a 

societal, not just an individual problem, therefore it is demand based multisectorial, multi-

disciplinary, and culturally relevant approach. 
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4.5.2.5 Fruits and vegetables 
 
The study finding reveals that, the percentage of cases (80%) that ate vegetables once or 

more daily was slightly lower than controls (80.8%).  OR was 1.1, with 95% CI (0.5-2.1) 

and P=0.87, which indicate positive and not statistical significant association between 

lower intake of vegetables and the risk of HBP.  Additionally, the percentage of cases 

(50.8%) that ate fruits once or more daily was higher than controls (22.5%).  OR was 0.28, 

with 95%CI (0.15-0.51) and P=0.000, which indicate negative and statistical significant 

association between higher intake of fruits and the development of HBP.  This indicates 

that, there is a wrong commitment from hypertensive patients regarding the relatively 

healthy intake of vegetables, whereas, there is a good awareness among hypertensive 

patients regarding the relatively healthy intake of fruits. 

 
Fruits and vegetables are low in fat, and contain pectin and other fibers, flavonoids and 

other antioxidants, and they contain folate, vitamins and minerals (Truswell, 2003).  They 

are good sources of vitamins A and C, folate, and potassium; consumption of whole fruits 

rather than fruit juice for the majority of the total daily amount is suggested to 

ensure adequate fiber intake (USDHHS and USDA, 2005).  As mentioned in literatures, 

many studies have indicated that there is an inverse relationship between fruits and 

vegetables intake and the risk of CVDs through the beneficial combinations of 

micronutrients, antioxidants, phytochemicals, and fiber. Women with high fruits and 

vegetables intake were older, smoked less, and exercised more than were women with low 

fruit and vegetable intake (Liu et al., 2000).  Fruit (2-4 serving/day) and vegetable (3-5

servings/day) intake was inversely associated with a higher prevalence of diabetes, 

hypertension, and high cholesterol, and were associated with lower risk of CVD (Liu et al., 

2000).  In addition, fruits and vegetables are recognized as a source of a number of 

nutrients that may interact to reduce LDL-c, BP (lower Na/K ratio), and homocysteine 

(folate), and to improve antioxidant status, and endothelial function (Samman et al., 2003). 

Insufficient intake of fruits and vegetables is estimated to cause around 14% of 

gastrointestinal cancer deaths, about 11% of IHD deaths, and about 9% of stroke deaths 

worldwide (NSRC, 2008).  Dietary interventions to reduce diet-dependent net acid load 

(e.g., increase intake of fruits and vegetables, decrease intake of meat and cheeses, and 

increase the ratio of potassium to protein in diets, or treatment with alkalizing supplements) 

could reduce the risk of hypertension (Zhang et al., 2009).  Fruit and vegetable 

consumption is one element of a healthy diet.  It intake varies considerably among 
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countries; reflecting economic, cultural and agricultural environments (NSRC, 2008). 

 
The researcher refers the finding of this study regarding fruit and vegetable consumption to

the sociopolitical situation.  GS considered as poor area with low income. The economic 

situation is usually unstable because of the frequent closure, and the restriction of private 

commercial imported and exported materials.  Political conflict increases the economic and 

financial burden.  This means current diet that lead to hypertension did not be 

representative of diet in previous years.  Additionally, fruits in Gaza's market are from the 

costly foods unlike vegetables, which are cheaper and more abundant.  According to the 

participants, 80.4% of the interviewees who ate vegetables once or more daily (80% among 

cases vs. 80.8% among controls), comparing with fruits intake, most of the study 

population 63.35% (49.2% among cases vs. 77.5% among controls) still far away from the 

minimum standard, which result a negative impact on health status .  Therefore, raising the 

public awareness towards following current dietary recommendations regarding the 

relatively healthy intake of fruits and vegetables is consider as a primary preventive and 

protective measure against CVDs and mainly hypertension. 

 
4.5.2.6 Legumes 
 
The result of the present study reveals that, the percentage of legumes consumption twice

or more weekly was lower among cases (49.2%) than among controls (70%).  OR was 2.4, 

with 95% CI (1.4-4.3) and P=0.001, which indicate positive and statistical significant 

association between lower intake of legumes and the development of HBP.  This result 

indicates a wrong commitment from hypertensive patients towards relatively healthy 

intakes of legumes. 

 
Legumes are excellent sources of fiber.  Eating a high-fiber diet can significantly lower the

risk of heart attack, stroke and colon cancer (Monique and Gilbert, 2001).  Legumes are 

low in sodium and rich in potassium, calcium, and magnesium that decrease the risk of 

hypertension; the recommended daily intake is four times or more per week (Bazzano et 

al., 2001; USDHHS and USDA, 2005).  They are considered part of both the vegetable 

group and the meat and beans group as they contain 

nutrients found in each of these food groups (USDHHS and USDA, 2005). 

Health education and health promotion programmed should be reinforced and encouraged 

the public to always read the Nutrition Facts label to find out the amount of, and the type 
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of, fiber contained in any particular food, to help achieve daily requirements of fiber. 

 
4.5.2.7 Sweets and salty foods 
 
The result of the present study shows that, the percentage of sweets consumption twice or 

more weekly was much lower among cases (25%) than controls (31.7%).  OR was 0.72, 

with 95%CI (0.4-1.3) and P=0.252, which indicated negative and not statistical significant 

relationship between lower intake of sweets and risk of hypertension disease.  This result 

indicates a good awareness from hypertensive patients regarding a healthy intake of sweets. 

 
The result of the present study shows also, the percentage of salty foods intake more than 

once weekly was higher among cases (27.5%) than controls (19.2%).  OR was 1.6, with 

95% CI (0.84-3.1) and P= 0.13, which indicated a positive and not significant relationship 

between salty food intake and risk of HBP.  This result indicates that, there is a wrong 

awareness from hypertensive patients regarding relatively healthy intakes of salty food. 

 
Carbohydrate is a major source of energy in most human diets.  Diet with low simple 

carbohydrate is recommended to prevent type II diabetes, obesity, atherosclerosis and heart 

disease (Fung et al., 2009; Sanders and Emery, 2003).  Additionally, USDHHS and USDA, 

(2005) revealed that, decreased intake of foods, especially beverages with caloric 

sweeteners, is recommended to reduce calorie intake and help achieve recommended 

nutrient intakes and weight control.  The daily recommended for carbohydrates intake is 

45-65% of total calories.  Dietary fiber is composed of non-digestible carbohydrates. 

Diets rich in dietary fiber have been decreased risk of CHD and improvement in laxation. 

In addition, Fung et al., (2009) mentioned that, women with a higher consumption of 

sugar-sweetened beverages or soft drinks were more likely to be current smokers, to have 

lower levels of physical activity, and to have a higher BMI than those with a lower intake. 

So awareness should be encouraged by continuous counseling and health education 

programmed for healthy intake of sweet, and more research is needed to study the 

relationship between the consumption of calorically sweetened beverages and weight gain. 

 
On other hand, salt (or sodium chloride) may cause fluid retention and thereby cause 

pressure around the blood vessels, which can lead to hypertension (Mayo Clinic, 2010). 

Most epidemiological studies have shown a positive association between dietary salt 

intakes, BP levels, and the prevalence of hypertension.  Most intervention trials indicated 

that a reduction in salt intake significantly reduces both systolic and DBP, CHD, and stroke



��� 
 

(Fung et al., 2008; Gibney et al., 2006; Khatib and El-Guindy, 2005; NHLBIDCI, 2008b; 

USDHHS and USDA, 2005).  This effect is more evident in hypertensive, diabetic, obese 

and elderly subjects, while it is less evident in normotensive people (Gibney et al., 2006; 

USDHHS and USDA, 2005).  Therefore, it is recommended to use salty foods sparingly, 

choose and prepare foods with little salt (less than 2,300 mg of sodium/day); individuals 

with hypertension and older adults aimed to consume no more than 1,500 mg of sodium 

per day, and meet the potassium recommendation (4,700 mg/day) with food (USDHHS and 

USDA, 2005). 

 
4.5.2.8 Distribution of the study population by drink frequency variables 
 
The result of this study shows that, the favorites drink for most of the study sample is tea 

and coffee.  The percentage of coffee and/or tea drinking once or more daily was lower 

among cases (92.5%) than that among controls (94.2%).  OR was 0.8, with 95% CI (0.3-

2.3) and P=0.604, which indicated negative and not statistical significant relationship 

between lower intake of coffee and/or tea and risk of hypertension disease.  This result 

indicates a good awareness and commitments from hypertensive patients regarding the 

relatively healthy intake of coffee and tea.  Siege and bad economy of Palestinians in GS 

may enforce the majority of the population to a high daily intake of coffee and tea. 

 
The result of the present study shows also, the percentage of soda beverages drinking more 

than once weekly was higher among cases (36.7%) than controls (16.7%).  OR was 2.9

with 95% CI (1.5-5.6) and P=0.000, which indicated positive and statistical significant 

association between soda beverages drinking and risk of hypertension disease.  This 

indicates a wrong awareness of hypertensive patients towards the relatively healthy intake 

of soda beverages. 

 
Tea and coffee are beneficial when used in small amounts, but excessive amounts are 

detrimental to kidney action and may aggravate a tendency to HBP (Mehra and Lashkari, 

1992).  Coffee contains caffeine that increases BP, cardiac output, and circulating 

catecholamine.  Caffeine is a nonselective adenosine receptor-blocking agent, thus 

blocking the beneficial effects of adenosine during myocardial ischemia.  Among coffee 

drinkers, the proportion of smokers increased, intake of total and saturated fatty acids and 

daily total energy increased, while leisure-time physical activity decreased, serum LDL-c 

concentration increased dose-dependently with increasing coffee intake (Happonen et al.,
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2004).  As mentioned previously in literature, three studies were done by Happonen et al.,

(2004); Kleemola et al., (2000); Mehra and Lashkari, (1992), have reported a positive 

association between coffee and tea drinking and HBP.  The maximum allowed amount of 

caffeine should not exceed 400 ml of coffee daily (1-3 cups daily) (Kleemola et al., 2000). 

 
On other hand, sugar-sweetened beverages, or soft drinks, include carbonated and 

noncarbonated beverages that contain sugar-based caloric sweeteners and are flavored with 

fruit juice.  As mentioned previously in literatures, two studies were done by Fung et al.,

(2009); USDHHS and USDA (2005) revealed that, there is a positive association between 

soft drinks, and weight gain and obesity.  In addition, a higher consumption of sugar-

sweetened beverages has been linked to an increased risk of developing type II diabetes 

and CHD. 

 
Continuous counseling and health education and health promotion programmed should be 

established to highlight the harmful effect of highly intake of caffeine (more than 400

ml/day), and sugar-sweetened beverages. 

 
4.6 Combination of risk factors 
 

0%

10.8%

4.1%

45%

20%

29.2% 27.5%

9.2%

48.4%

5.8%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

50.00%

Four &
more

Three
risk

Two riskOne riskNo risk

Case

Control

Figure 4.8: Percentage distribution of risk factors combination among study population 

 
Combination of risk factors as it is shown in figure 4.8; 0% vs. 10.8% of subjects among 

case and controls were had no risk factors.  On other hand, 4.1% vs. 45% were had only 

one risk factors.  Similarity, 20% vs. 29.2% were had two risk factors.  Additionally, 

27.5% vs. 9.2% were had three risk factors.  Moreover 48.4% vs. 5.8% were had four risk 

factors and more.  This indicates that the more risk factors the individual has, the more 
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vulnerable to develop the events. 

 
Each risk has its own causes, and many have their roots in a complex chain of events over 

time, consisting of socioeconomic factors, environmental and community conditions, and 

individual behavior.  Health risks are in transition and health has become globalized � as 

patterns of consumption change markedly around the world.  Many risk factors interact 

physiologically in the etiology of HBP.  Persons with risk factors combinations are at 

raising the burden of chronic diseases, such as heart disease and cancers; manifested by 

high rates of morbidity, mortality, economic loss, and societal stress.  In combination, these 

factors provide a powerful means of predicting risk and preventing disease and death.  The 

finding of this study support the study done by El-Dabbakeh (2000), revealed that, the 

more risk factors the individual has, the more vulnerable to develop CHD events. 

 
4.7 General comparison with other countries 
 
A number of modifiable factors are responsible for many premature or preventable deaths. 

Globally, an estimated 47% of premature deaths and 39% of total disease burden in 2000

resulted from the joint effects of the risk factors considered (Ezzati et al., 2003). These 

risks caused a substantial proportion of important diseases, lung cancer (72%), chronic 

obstructive pulmonary disease (60%), IHD (83-89%), and stroke (70-76%) (Ezzati et al., 

2003).  Removal of these risks would have increased global healthy life expectancy by 9.3

years (17%) ranging from 4.4 years (6%) in the developed countries of the Western Pacific 

to 16.1 years (43%) in parts of Sub-Saharan Africa (Ezzati et al., 2003). 

 
As mentioned before, the most common hypertension risk factors identified by the present

study were similar to those derived from other studies conducted either regionally or 

globally but with some variation in the prevalence of these risk factors.  By comparison, 

the reported trend of hypertension varied around the world, with the lowest rate in rural 

India (3.4% in men and 6.8% in women) and the highest rate in Poland (68.9% in men and 

72.5% in women).  Awareness of hypertension was reported for 46% of the studies and 

varied from 25.2% in Korea to 75% in Barbados.  Treatment varied from 10.7% in Mexico 

to 66% in Barbados, and control varied from 5.4% in Korea to 58% in Barbados (Kearney 

et al., 2004).  Additionally, hypertension becomes a serious medical problem in developing 

countries like those in EMR.  The highest vulnerability of hypertension was reported from 

Iraq (40.4%) followed by Bahrain with a rate of 38.2%, while the lowest rate of 
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hypertension was reported from the Islamic Republic of Iran (14.8%), followed by Kuwait 

and Oman (20.5%).  The distribution of hypertension in Egypt was 26.7% and in Jordan 

26%, in Saudi Arabia 21.3%, and in Sudan it was 23.6% (WHO, 2011e). 

 
The prevalence of the obesity in this study was (67.5%) high and alarming comparable 

with the finding in the world.  Obese in hypertensive patients in Oklahoma were 70.2%

(Han, 2011); 51% of non-Hispanic black women vs. 37% of non-Hispanic black men were

obese (AHA and ASA, 2011).  On other hand, the finding in this study included within the 

range of obesity among EMR, 51.6% among Jordan hypertensive patients (Yasein et al., 

2010), 39.8% in Egypt (Ibrahim, 1996), 37.1% in Iraq (Al-Asadi, 2010), the prevalence of 

overweight and obesity in Kuwait 75.4%, Saudi Arabia 68.8%, Oman 29.6%, Iran 42.8%, 

Sudan 53.9%, Syrian Arab Republic 56.3% (WHO, 2011e). 

 
The prevalence of physical inactivity was (72.5%) lower than that in Sudan (86.8%) but 

much higher than that in Syrian Arab Republic (31.15%), in Iran 67.5%, in Oman 69.9%, 

Egypt 70.4%, Kuwait 64.7%, Saudi Arabia 67.7%, Jordan 51% (WHO, 2011e), In Iraq 

79.6% (Al-Asadi, 2010).  Additionally, physical inactivity among non-Hispanic blacks 

only 29.3% are considered regularly active (AHA and ASA, 2011), 59% of the New York 

population reported a sedentary lifestyle (Department of Health, 1999), approximately 60%

of all Americans aged 18 years and older reported that they are physically inactive (NSRC, 

2008). 

 
The prevalence of DM was (19.2%) within the range of DM among EMR which found 

between 7% and 25% (WHO, 2004a).  While the prevalence rate of DM in the world, about 

16% for American Indians and Alaska Natives, 12.6% for blacks, nearly 12% for 

Hispanics, and 8.4% for Asian Americans in comparison to 7 % for whites (Preidt, 2011b). 

 
Positive family history of hypertension in the present study (85.8%) was much higher than 

in Iraq 64.3% (Al-Asadi, 2010).  The prevalence of elevated serum cholesterol level 

(39.2%) was lower than in Jordan (48%), and Iran (43.6%), but higher than in Saudi Arabia 

(19.15%), Egypt (19.4%), Sudan (19.8%), Oman (27.6%) in comparison to 38.6% in 

Kuwait, Syrian Arab Republic 34% and 37.5% in Iraq (WHO, 2011e).  Additionally, the 

prevalence of smoking habit (8.3%) was lower than in Bahrain (29.5% of the male subjects 

reported to be regular smokers compared to 18.6% of the females) (Abdul- Wahab et al., 

2002), in KSA 20% (WHO, 2006).  In addition, the prevalence rate of smoking in Jordan 
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29%, Syrian Arab Republic 24.7%, Oman 9.3%, Saudi Arabia 11%, Iran 13%, Sudan 12%,

Egypt 18%, Kuwait 20.6%, and Iraq 21.6% (WHO, 2011e). 

 
This means that we can develop preventive health education and health promotion 

programs that are applied in other countries to prevent and control HBP disease. 
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Chapter V 

  Conclusion and Recommendations 

 
5.1 Conclusion 
 
The aim of this study is to identify the most common hypertension risk factors among 

UNRWA primary health care adult registered patients suffering from essential 

hypertension in GS.  The study was conducted to address this information gap. The 

researcher extracted data on exposures to these selected risk factors from adult Palestinian 

population and highlight the problem as a public in nature that need community-based 

intervention programs integrated with health education programs.  The study might 

encourage future national efforts to educate the public about the health risks and might 

support generation of future hypotheses.  It might address the associated and predisposing 

factors of elevated levels of hypertension, diabetes, hypercholesterolemia and obesity 

before starting any public intervention that is targeted to reduce such high prevalence, 

enhancing the skills of health-care providers and equipping health-care facilities to provide 

services related to health promotion, risk detection, and risk reduction.  It might support 

determination of the causes and mechanisms of risk factors, including biologic, social and 

epidemiologic and influences effective interventions.  

 
Total of (240) adults were included in the current study, data collected in randomized 

manner by a self-constructed face-to-face interviewed questionnaire, which included 

demographic, socioeconomic, lifestyle, health profile, and dietary investigation through 

food frequency questionnaire.  Anthropometric measurement, physical examination (BP), 

and lab test were abstracted from the patient file.   

 
From the study finding, it appears that a number of modifiable factors are responsible for 

many premature or preventable deaths among adult population in GS.  For example, being 

overweight or obese shortens life expectancy, while half of all long-term tobacco smokers 

will die prematurely from a disease directly related to smoking.  From the current study 

results, we conclude that hypertension disease can be preventable in many cases; because 

most of the risk factors are modifiable.  Modifiable risk factors fall into three main groups.  

First, lifestyle risk factors such as tobacco smoking and physical inactivity.  Second, there 

are dietary risk factors such as a high salt intake and a low intake of fruits and vegetables 

or high intake of saturated fat.  Finally, there are metabolic risk factors, which shorten life 
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expectancy by increasing a person's chances of developing CVDs and diabetes.  Metabolic 

risk factors include high blood cholesterol level, high LDL-c level, low HDL-c level, high 

TG level, high FPG level, and being overweight or obese.  All these factors were 

associated with the development of HBP.  Whereas, the most common non-modifiable risk 

factors were age 50 years and more, sex (women more than men), family history of HBP.  

Additionally, these risk factors may work independently or interaction may take place 

between one and another.  On other hand, regarding food intake; the study revealed that, 

there was a good awareness and commitment from hypertensive patients towards a 

relatively healthy intake of fruits, desserts, tea and coffee, and white meat.  Whereas, those 

patients followed unhealthy intake (wrong nutritional conception) of milk/products, grains, 

vegetables, eggs, fish, lean red meat trimmed from visible fat, legumes, soft drinks, fried 

food, and salty food.    

 
In order to better characterize Palestinian population, it should be possible to reduce 

preventable deaths by changing modifiable risk factors through introducing public health 

policies, programs and regulations that reduce exposures to these risk factors.  However, it 

is important to know how many deaths are caused by each risk factor before developing 

policies that aim to improve a nation's health.  In addition, it is imperative to establish new 

research study with larger sample to assess the pattern and trends of major modifiable 

dietary, lifestyle, and metabolic risk factors among the Palestinian population using a 

method called �comparative risk assessment�.  This approach estimates the number of 

deaths that would be prevented if current distributions of risk factor exposures were 

changed to hypothetical optimal distributions, sharing the responsibilities with different 

governmental and non-governmental sectors, it promotes healthy living (better diet, more 

physical activity and tobacco cessation) and healthy societies based multi-sectorial, multi-

disciplinary, and culturally relevant approach.    

 Great variation observed in relation to gender, females were at higher risk of 

hypertension, DH, obesity and hypercholesterolemia than males, while males were higher 

in DM than females.  The risk is increased with age (50 years and more). 

 Positive family history of hypertension was noticed among cases (85.8%), while it 

was 71.7% among controls.  There was positive and statistically significant association 

between family history and the occurrence of hypertension. 
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 Lack of knowledge about hypertension, DM, and the importance of BP, FPG, and 

PPPG control were associated with poor compliance with non-pharmacological and 

pharmacological treatments.  

 Obesity was highly prevalent among cases (67.5%) compared to controls (29.2%).  

There was positive and statistically significant association between obesity and the 

development of HBP. 

 History of diabetes among cases was (19.2 %) higher than controls (7.5 %), there 

was positive with statistically significant association between subject's history of DM and 

the occurrence of hypertension.  

 High-risk blood cholesterol level (≥240 mg/dl) and borderline high risk were higher 

among cases than controls in the same group.  There was positive and not statistically 

significant association for high-risk, whereas positive and statistically significant 

association for increased risk group. 

 High-risk LDL-c level (≥160mg/dl) and the increased risk group of LDL-c (130-

159 mg/dl) were higher among cases than controls. There was positive and not statistically 

significant association for high-risk group, whereas positive and statistically significant 

association for increased risk group. 

 HDL-c was negative and statistically significant associated with the development of 

hypertension, so it considered anti-risk factor for hypertension disease. 

 The prevalence of hypertriglyceridemia (TG level ≥200 mg/dl) was positive and 

statistically significant associated with higher prevalence among cases (16.8%) than among 

controls (1.9%).   

 Lifestyle habits were studied and the results illustrated that, high prevalence of 

leisure time physical inactivity was noticed among cases (72.5%) than among controls 

(14.2%) with positive and statistically significant association between physical inactivity 

and the increased the risk of HBP (P=0.000).   

 The overall prevalence of current smoking was 12.5% of the study population.  In 

spite of, the prevalence of current smoking among cases (8.3%) was lower compared to 

controls (16.7%); but this did not means absence of the problem, since 15.5% of cases 

were smoking in the past, out of them 64.7% had smoked for 5-20 years, 35.3% had 

smoked for 21-40 years.  Additionally, 88.2% had smoked 20-40 cigarettes/day, while 

11.8% had smoked 41-60 cigarettes/day.  For current smokers, the majority started 

smoking at early stage, 90% among cases had smoked for 15-25 years, while 10% had 
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smoked for 26-45 years, whereas, 70% of them had smoked 13-40 cigarettes/day, while 

30% had smoked 6-12 cigarettes/day.    

 In addition, 1.7% among cases smoke other forms (sheisha), among of them 33.4% 

smoked for 3-10 years, 66.6% smoked for 11-17 years, 66.7% smoked one sheisha/day, 

while 33.3% smoked two/day.  On the other hand, 93.3% among cases exposed to others, 

smoke (passive smokers), out of them 87.6% exposed for 1-2 hours/day, while 12.4% 

exposed for 3-14 hours/day.  

 Gender variation regarding to smoking was well expressed, as there is a huge gap 

between males and females.  In comparison to men, among cases all women in the present 

study were non-smokers, while among controls only three participants (1.9%) were 

females. 

 The majority of cases were at low educational level (0-9 years), which represented 

approximately 61.7%.  The study results shows that, an overt difference between cases 

(61.7%) and controls (26.�%) within the low educational level; also, an overt difference 

was noticed within the high educational level, among cases (19.1%) was lower than 

compared to controls (49.2%).  Positive and statistically significant association was found 

between low educational level and the occurrence of HBP disease (P=0.000). 

 The present study provides strong negative association between hypertension and 

work status. The percentage of unemployed among cases was 7���% and only 16.7% were 

work.  The percentage of cases that are retired was 7.5%.  In contrast, of this finding, the 

worker among controls (50%) was higher than among cases, which represented one-half of 

the interviewees.  On other hand, the percentage of controls that are unemployed was 

45.8% compared with 4.2% who are retired. 

 The finding showed that, bad economical situation among cases.  The frequency of 

the data showed that, 85% of cases was below poverty line (less than 2200 NIS), they were 

classified into 2 groups: 75.8% was less than 1700 NIS (extreme poverty) and 9.2% was 

average monthly income between 1700-2200 NIS, compared with only 15% which was 

above poverty line (more than 2200 NIS).  In contrast, the percentage of subjects with 

monthly income less than 1700 NIS/month was lower among controls (34.2%) compared 

to cases (75.8%).  This indicates a negative and statistically significant association between 

subject's monthly income (salary) and the occurrence of HBP (P =0.000). 

 Marital status had some effect; the majority of the surveyed adults were married. 

81.7% of cases were married compared with 87.5% of controls.  Moreover, the burden of 

diabetes, hypertension and hypercholesterolemia was higher among married subjects. 
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 Comparing our findings with the national studies, the prevalence of diabetes, 

hypercholesterolemia, and current smoking was less and the prevalence of the obesity is 

markedly elevated, while the prevalence of family history of hypertension, physical 

inactivity, and hypertriglyceridemia was higher. 

 
5.2 Recommendations 
 
The finding of this study give the researcher chance to highlight the problem as a public in 

nature and help her to provide number of recommendations and suggestions to be as a 

cornerstone in the prevention and control of hypertension disease.  

 
5.2.1 The study recommendations 
 
1.  Health systems need to be reoriented to accommodate the needs of chronic diseases 

prevention and control.  

2.  Counseling and careful communication should be implemented from physicians to 

educate or increase the patient's awareness about hypertension risk factors and their role in 

controlling their BP particularly in issues related to dietary treatment and other non-

pharmacological lifestyle measures.   

3.  Preventive strategy to integrate healthy lifestyle into the community approach to 

primary prevention should start early among school students, to combat�the bad behavioral 

habits among vulnerable groups such as children and adolescents, to emphasize on the 

importance of physical activity and encourage walking and bicycling for transportation and 

alleviation of deleterious psychosocial factors related to hypertension.  

4. Establishing a National Task Force to control and treat obesity. Increase public 

awareness about the health risks of being overweight and obese, how to achieve and 

maintain a healthy weight, how to prevent inappropriate weight gain, and about methods of 

obesity measurement. 

5. Nutritional consult and healthier food choices mainly toward� reducing intake of fat, 

protein, and simple carbohydrate, and� encourage the intakes of vitamins, minerals, and 

fiber (fruits, vegetables, whole bread, and legumes) are among the critical risk behaviors 

being addressed.  Highlight to the public the role of diet in causing and preventing diet-

related�chronic disease. 

6. Hypertension family history and lipid profiles screening programs should be 

implemented in schools, universities, and at work places to determine high-risk group.  

Treatment of potential abnormalities of lipid and lipoprotein all together in addition to 
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other risk factors supported by community-wide lipid profile awareness and education 

campaign. 

7. Efforts by policy makers are critically important to enhance health awareness and public 

education to prevent or delay the onset of type 2 diabetes through a healthy lifestyle, 

change diet, increase level of physical activity, maintain a healthy weight, and check BP on 

a regular basis. 

8. Antismoking campaign to prevent smoking in homes, public places and work sites 

should be implemented to reduce the harm of SHS. 

 
5.2.2 Future research recommendations 
 
 Large better-funded research should be carried out to verify the finding of this 

study and should consider the inclusion of weekend sampling. 

 Further research should be conducted as community based study with larger sample 

to estimate the prevalence of hypertension, DM, and dyslipidemia in the Palestinian society 

 More studies are needed to assess tobacco control and estimate the prevalence of 

tobacco consumption and the correlation between smoking and other hypertension disease 

risks within the community.  

 Further research with larger sample and most comprehensive study (community 

based study) for a deeper understanding of the relationship between risk factors and the 

incidence of the HBP disease, such as physical activity, dietary practice, and stress. 

 Further research to determine the causes and mechanisms of overweight and 

obesity, effective interventions to prevent obesity in children and adults, and the 

effectiveness of weight loss counseling by physicians  

 More studies are needed to estimate direct and indirect economic cost regarding 

control, prevention, and treatment of hypertension. 

 Further studies with large sample are needed to estimate the true prevalence of 

employment status and to highlight the relationship between it and hypertension disease. 

 Solid research is essential to help explore the relationship between hypertension 

and income status in more political stable period. 

 High quality research with larger sample is needed for the effectiveness of patient 

adherence with management programs.  

  More research is needed to study the relationship between the consumption of 

calorically sweetened beverages and weight gain. 
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Annex (�) 

Cover Letter and Consent Form 

 
Risk Factors of Hypertension at UNRWA Primary Health Care Centers 

in Gaza Governorates:  Case Control Study 
 

Dear participant: 

You have been randomly selected to be in the above-mentioned research study.  This study 

is conducted as a part of the requirement for the Master Degree in Public Health at Al-

Quds University.  

The purpose of this study is to apply a research about risk factors of hypertension among 

adult hypertensive patients at UNRWA PHCs in Gaza Governorates.  Moreover, you are 

chosen as a sample in this study.  The study will be through patient's file of hypertension at 

the health centers and face-to-face interviews, answering of related questions at special 

form, the interview will take place in the health centers and take about 15-20 minutes with 

one patient for once. 

Your participation in this study is voluntary; it is your decision to refuse or to participate in 

this research study.   

If you agree to be in this study, you need to answer the interviewer questions that will be 

filled.  There is no right and/or wrong answers; just give your perspectives.  Please reflect 

carefully and answer all questions as honestly as possible. Your response will be kept 

confidential and will be aggregated with other responses so individual respondents cannot 

be identified. 

 
Statement of consent 

I have read / know the above information. I have asked question and received answers.  I 

understand that by answering the interviewer questions, I give consent for participation in 

this study. 

 
                     Thank you for taking the time to fill out this questionnaire. 

                           Thank you for your participant and patience. 

 

                                                                                                                     Researcher 

                                                                                                              Seham Abu Haddaf 
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                                                   Questionnaire 

Risk Factors of Hypertension at UNRWA Primary Health Care Centers     

in Gaza Governorates:  Case Control Study 

 
Serial number---------------------------------       Date of the interview ---------------------- 

Name of person interviewed-----------------     Time of the interview ---------------------- 

Address    -------------------------------------   Telephone No ------------------------------ 

Clinic ---------------------------                                                                                                           

 
Subject:               1-Case                                                                             2- Control   

 
Governorate:      1- North                            2- Gaza                                   3- Mid-zone 

                            4-Khanyounis                                                                     5- Rafah 

 
1- Demographic Information 
 
1- Age in years ------------------- 

 
2- Sex                              1- Male                                                               2- Female 

 
3- Marital status            1- Single                                                             2- Married 

                                        3- Widower                                                        4- Divorced 

 
2- Socio-economic Information 
 
4- Education status          1-Illiterate                                                  2-Less than secondary  

                                           3- Secondary               4- University             5- Higher education 

 
5- Current occupation:  1- Employed                  2- Retired                  3- Unemployed 

 
 If employed, specify: 

      1- At UNRWA                                 2- At Governorate                     3- At private sector  

                                                    
6- The approximate household total income per month (Including income from all 

sources for all members living with you):    

  1- <1700 NIS                                        2- 1700-2�00 NIS                             3- >2�00 NIS 
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3- Medical history 
 
A- Hypertension (for cases only) 

 
7- For how long do you suffer from high blood pressure?   

    Duration in Years ------------------- Years 

 
8- Are you under medication for controlling blood pressure? 

     1- Yes                                   2- No.                                                      3- Don�t know 

     If yes,  

 Indicate what drug you take.     

    1- Diuretics                                                                                              2- ß-blockers 

    3- Angiotensin-converting enzyme inhibitors (ACEI)   4- Calcium channel blockers 

    5- á-blockers             6- Centrally acting agents              7- ARBs         8- Others 

 
9- Have you ever been on a special advice prescribed by a health professional to lower 

your high blood pressure? 

      1- Diet                     2- Weight reduction               3- Exercise            4- Stop smoking 

      5- Proper (Healthy) handling of stress                    6-Others                  7- None 

 
10- Are you compliant with your regime? 

      1- Yes                                   2- No.                                                     3- Don�t know 

 If No, specify: -------------------------------- 

 
B- Diabetes mellitus 

 
11- Do you suffer from DM?          

       1- Yes                                   2- No.                                                    3- Don�t know 

 If no skip to question number 17 

 
12- Type                            1-T 1DM                                                          2- T 2DM 

 
13- For how long?  (Duration in Years) ------------------- 

  
14-How is it treated.              1- Treated with diet                         2- Treated with OHA 

                                             3- Combined (Insulin + OHA)          4- Insulin treated                    



��� 
 

15- Have you ever been on a special advice prescribed by a health professional to 

lower your high blood glucose? 

1- Diet                             2- Weight reduction                  3- Exercise            4-Stop smoking 

5- Proper (Healthy) handling of stress                               6-Others                7- None 

 
16- Are you compliant with your regime? 

      1- Yes                                    2- No.                                                    3- Don�t know 

 If No, specify: -------------------------------- 

 
C- Diabetes and hypertension (D.H) (Double burden) 

 
17- Do you suffer from D.H?          

       1- Yes                                            2- No.                                           3- Don�t know 

 If no skip to question number 22 

 
18- For how long?  (Duration in Years) ------------------- 

 
19- Are you under medication for controlling D.H? 

       1- Yes                                             2- No.                                          3- Don�t know 

       If yes 

 Indicate what drug you take.    ---------------------------------------- 

 
20- Have you ever been on a special advice prescribed by a health professional to 

lower D.H? 

1- Diet                     2- Weight reduction                 3- Exercise                    4- Stop smoking 

5- Proper (Healthy) handling of stress                      6-Others                       7- None 

 
21- Are you compliant with your regime? 

      1- Yes                                   2- No.                                                     3- Don�t know 

 If No, specify: -------------------------------- 

 
D- Blood cholesterol 

 
22- Have you ever been told by a doctor or a health worker that you have high blood 

cholesterol? 

     1- Yes                                   2- No.                                                      3- Don�t know 

     If yes,  
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 Are you under medication for controlling blood cholesterol? 

     1- Yes                                   2- No.                                                      3- Don�t know  

 
23- Have you ever been on a special advice prescribed by a health professional to 

lower your high blood cholesterol? 

1-Diet with low saturated fat                  2-Weight reduction                     3-Exercise                                                                                                         

4-Increase eating fruits and vegetables                                                       5- Stop smoking 

     6- Proper (Healthy) handling of stress              7-Others                             8- None 

 
24- Are you compliant with your regime? 

  1- Yes                                    2- No.                                                        3- Don�t know 

 If No, specify: -------------------------------- 

 
25- Is there any of your family members suffering from a chronic disease?  

   1- Yes                                   2- No.                                                        3- Don�t know 

 If yes, specify: 

1-HBP                                     2- Heart diseases                                       3- D.M.                                                                                                                                                                                                                                                                    

4- High cholesterol                 5- DH                                                         6- Renal disease                                     

7-Obesity                                8- Others 

 If yes, what is the relationship? 

1- Father                                           2- Mother                                          3- Sister/ Brother             

4- Grandfather/mother                     5-Uncle/Aunt                                     6- Others (specify) 

  
4- Lifestyle 
 
A- Smoking 
 
26- Do you smoke cigarettes now? 

1- Yes                                   2- No.                                                          3- Don�t know 

 If no skip to question number 29 

 
27- Age of starting smoking cigarettes regularly ----------- Years 

 
28- On average, how many cigarettes do you smoke per day at present? 

       ---------------------- Cigarettes / day 

 
29- If you do not smoke cigarettes now, did you smoke cigarettes before? 
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  1- Yes                                   2- No.                                                         3- Don�t know 

If yes   

 When did you stop smoking cigarettes regularly? 

1- Between 1-6 months             2- Between 6-12 months                   3-More than one year  

 No. of years of smoking ........................, No. of cigarettes / Day������.. 

 
30- Do you smoke other forms of smoking (e.g. sheisha, pipe, etc)?  

  1- Yes                                               2- No                              3- Previous smoker 

  If Yes,  

 For how long (Duration in years of smoking)�����, No. / Day ����... 

 
31- For how many hours on average each day you are closely expose to other people's 

tobacco smoke. --------------- Hours 

 
B- Leisure time physical activity 
 
32- Do you practice exercise at leisure time?  

1- Yes                                   2- No.                                                          3- Don�t know 

If yes,   

 What type and duration of physical activity do you practice at leisure time?  

Type of physical activity                                One 
hour 

Two 
hours 

Three 
hours 

Four hours and 
more 

Walking (including walking to 
work), shopping, etc. 

    

Cycling (including, cycling to 
work) and during leisure time. 

    

Gardening                                                       
Physical exercise such as 
swimming, jogging, aerobics, 
football, tennis, gymnasium, etc. 

    

Housework, such as cleaning , 
washing, cooking, childcare, etc. 

    

 
33- Have you ever been advised by a health professional to practice exercise? 

     1- Yes                                        2- No.                                                         3- Don�t know 

     If yes   

 What is the main purpose for being advice by a health professional to practice 

exercise? 

 1- Maintain good health                                                                               2-Weight control 
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 3- Alternative treatment for health problem                                                    4- Other 

 
C- Dietary habits 
 
34- Do you follow any special diets?  

      1- Yes                                   2- No.                                                          3- Don�t know 

 If yes; specify   

 Low fat 

 Low salt 

 Low calorie diet 

 Weight reduction diet 

 Vegetarian 

 High fiber 

 High fruits and vegetables diet 

 Other (give details) ----------------------------- 

 
35- Food Frequency Table:             
How often do you eat the 
following foods 

Once or 
more 
daily   

2-5 times 
weakly 

Once/ 
weak or 
more 

Never Rarely Don�t 
know 

1- Milk/products (cheese, 
yogurt, Milk drinks...) 

      

2- Eggs       
3- Grains (bread, rice)       
4- Vegetables       
5- Fruit       
6- Fish       
7- Sweets       
8- Lean red meat       
9- White meat       
10- Legumes (bean, pea...)       
11- Fried Food       
12- Soft drink       
13- Tea, coffee       
14- Pickles, salt       

 
36- Anthropometric measurements: 

1- Weight ------------------ 

2- Height ------------------ 
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37- Blood pressure reading  
Measurement Systolic (mmHg) Diastolic (mmHg) 

1st measurement (The last 
reading)  

  

2nd measurement ( one of 
the last two measures) 

  

Controlled/Uncontrolled   
 
38- Lab test results 
 
1- Diabetes mellitus 

Test Result 
Fasting plasma glucose (≥126 mg/dl)   
Postprandial plasma glucose (≥200 mg/ dl)   
Controlled/Uncontrolled  

 
2- Lipid profile  

Test Result 
HDL-c       (mg/ dl)             
LDL-c        (mg/dl)  
TG             (mg/ dl)             
TC              (mg/dl)  

 
Thank you for cooperation  
                                                                                                  
                                                                                                Interviewer 
 
                                                                     Name ------------------------- 
                                                                     Signature -------------------  
                                                                     Date: ------/----------/ 2011   

��
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)VersionArabic (Questionnaire ��

ϲΤλ�ΚΤΑ�˯΍ήΟϹ�ΔϘϓ΍Ϯϣ��

��

ϟ΍ϞοΎϔϟ΍�ϙήΘθϤ���

��

� ΔΒϟΎσ� Ύϧ΃�βϳΩ� ϮΑ΃�αΪϘϟ΍� ΔόϣΎΟ� ϲϓ±� ϥ΍ϮϨόΑ�ΚΤΑ� Ω΍ΪϋΈΑ� ϡϮϗ΃� ˬΔϣΎόϟ΍� ΔΤμϟ΍� ΔϴϠϛ�� �� Ϟϣ΍Ϯϋϟ΍ήτΨ�ϱΩΆΗ� ϲΘϟ΍�

νήϤΑ� ΔΑΎλϺϟΓΰϏ�ΕΎψϓΎΤϣ�ϲϓ�ϦϴΌΟϼϟ΍� ϞϴϐθΗϭ�ΙϮϏ� ΔϟΎϛϮΑ� ΔϴϟϭϷ΍� ΔϴΤμϟ΍� ΔϳΎϋήϟ΍�ϲϓ� ϡΪϟ΍�ςϐο�ωΎϔΗέ΍���

ϩέΎΒΘϋΎΑϛ� ϢϛέΎϴΘΧ΍� ϢΗ� Ϊϗϭ� ήϴΘδΟΎϤϟ΍� ΔΟέΩ�ϰϠϋ�ϝϮμΤϟ΍� ϭ�ΝήΨΘϠϟ�ΐϠτΘϣ�Δγ΍έΪϟ΍� ϩάϬϟ� ΔϨϴό�Ϧϋ� Δγ΍έΪϟ΍� ϢΘΘγ� ˬ

�ϭ�ΔϴμΨθϟ΍�ΔϠΑΎϘϤϟ΍�ϝϼΧ�Ϧϣ�ϭ�ΎϬϴϓ�ϞΠδϤϟ΍�ΓΩΎϴόϟ΍�ϯΪϟ�ςϐπϟ΍�ϒϠϣ�Ϧϣ�ξϳήϤϟ΍�Ϧϋ�ΕΎϣϮϠόϤϟ΍�ϊϤΟ�ΔϴϠϤϋ�ϖϳήσ

ιΎΧ�ΝΫϮϤϧ�ϲϓ�ϚϟάΑ�ΔϘϠόΘϤϟ΍�ΔϠΌγϷ΍�Ϧϋ�ΔΑΎΟϹ΍�ˬ�έΪϘϤϟ΍�Ϧϣ�ϭ�ΓΩΎϴόϠϟ�ϲϤγήϟ΍�ϡ΍ϭΪϟ΍�ΕΎϋΎγ�˯ΎϨΛ΃�ΕϼΑΎϘϤϟ΍�ϯήΠΘγ

ϥ΃΍�ϕήϐΘδΗ��ΓΪϣ�ΔϠΑΎϘϤϟ��ΎΒϳήϘΗ�ΔϘϴϗΩ����

�Δγ΍έΪϟ΍� ϩάϫ�ϑΪϬΗϰϟ·�ϦϴδΤΗ�ϰϠϋ�ΪϋΎδϳ� ΎϤϣ�ˬΓΰϏ�ωΎτϗ�ϲϓ�ϡΪϟ΍�ςϐο�ϰοήϤϟ�ΔΒΣΎμϤϟ΍�ήτΨϟ΍�Ϟϣ΍Ϯϋ�ΪϳΪΤΗ�

ϪϟϮΣ�Δϣίϼϟ΍�ΕΎϣϮϠόϤϟΎΑ�έϮϬϤΠϟ΍�ϦϴμΤΗ�ϭ�ϪΘϣϭΎϘϤϟ�Δϴϣ΍ήϟ΍�Ϟ΋ΎγϮϟ΍�ϭ�ΩϮϬΠϟ΍����

�ξϓέ�ϢϜϨϜϤϳ�ΔϴϋϮσ�ϢϜΘϛέΎθϣΔΑΎΟϹ΍ϥ΃�ΐϏέ΃�ϭ�ϝ΍Άγ�ϱ΃�ϰϠϋ��ϥϮϜΘγ� ΎϬΑ�ϰϟΪϴγ�ϲΘϟ΍�ΕΎϣϮϠόϤϟ΍�ϥ΃�ϢϜϟ�Ϊϛ΅΃�

�ήϛΫ�ϥϭΪΑ�ϭ�ϲϤϠόϟ΍�ΚΤΒϟ΍�νήϐϟ�ςϘϓ�ϡΪΨΘδΘγ�ϭ�Δϳήγ�ϭ�ΔϘΛ�έΪμϣ˯ΎϤγϷ΍΍άϟ�ˬϮΟέ΃�ΔϘϴϗΩ�ΕΎΑΎΟϹ΍�ϥϮϜΗ�ϥ΃�����
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κΨθϟ΍�Ϣγ΍��ϱέΎϴΘΧ΍����������������������������ΔϠΑΎϘϤϟ΍�Ζϗϭ����������������������������������������������

ϦϜδϟ΍�ΔϘτϨϣ����������������������������������������ϢϗέϒΗΎϬϟ΍�������������������������������������������������

ΓΩΎϴόϟ΍�Ϣγ΍��������������������������������������������

��

ΔϟΎΤϟ΍Δϴ˰οήϤϟ΍���

��

����������������������������������������������������������������������������������ΏΎμϣ�����������������������������ςΑΎοΓ��

��

�ϥ΍ϮϨόϟ΍�ΔψϓΎΤϤϟ΍���

��
��ϝΎϤθϟ΍�� �������������ΓΰϏ�� ��������������������ΔϘτϨϤϟ΍���ϰτγϮϟ΍����������������������

���ϥΎΧ��βϧϮϳ�� �������������΢ϓέ���

� ���

��Δϴϓ΍ήϏϮϤϳΪϟ΍�ΕΎϧΎϴΒϟ΍���

��

���Ε΍ϮϨδϟΎΑ�ήϤόϟ΍������������������������������������������������

��

��±�±βϨΠϟ΍������ήϛΫ�����������������������±ϰΜϧ΃���

��

��±�ΔϟΎΤϟ΍ΔϴϋΎϤΘΟϻ΍������Ώΰϋ΃���Δδϧ΁����������������������ΝϭΰΘϣ��Γ��

����Ϟϣέ΃��Γ���������������������������������������������������������������ϖϠτϣ��Γ��

��

���ΔϴϋΎϤΘΟϻ΍�ΕΎϣϮϠόϤϟ΍ΔϳΩΎμΘϗϻ΍�ϭ���

��

��±ϲγ΍έΪϟ΍�ϯϮΘδϤϟ΍�� ���ϲϣ΃�� ���ϮϧΎΜϟ΍�Ϧϣ�Ϟϗ΃�ϱ� ������ϮϧΎΜϟ΍�ϱ��

� ���ϲόϣΎΟ�� �����ΎϴϠϋ�ΕΎγ΍έΩ���

���������������� ���

��ΔϴϟΎΤϟ΍�ΔϔϴχϮϟ΍�� ���ϞϤόϳ��ϦϴϠϤόΗ� ���ΪϋΎϘΘϣ��Γ� ���ϞϤόϳ�ϻ�ϞϤόΗ�ϻ��

 ΪΣ�ˬϞϤόϳ�ϥΎϛ�΍Ϋ·Ω 

ΔϟΎϛϮϟ΍�ϲϓ� �������������������������ΔϣϮϜΤϟ΍�ϲϓ���������������������ιΎΨϟ΍�ωΎτϘϟ΍�ϲϓ���

���

���ΎϳήϬη�ϲΒϳήϘΘϟ΍�ϲϟΎϤΟϹ΍�ΓήγϷ΍�ϞΧΩ��Ϛόϣ�ϥϮθϴόϳ�Ϧϳάϟ΍�˯ΎπϋϷ΍�ϊϴϤΠϟ�έΩΎμϤϟ΍�ϊϴϤΟ�ϚϟΫ�ϲϓ�ΎϤΑ�ϞΧΪϟ΍���

���Ϧϣ�Ϟϗ΃�����ϞϜϴη��������������������������Ϧϣ������������ϞϜϴη���������������������������Ϧϣ�ήΜϛ΃�����ϞϜϴη����

��

���ϲοήϤϟ΍�ΦϳέΎΘϟ΍���

��

΃���ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ���ςϘϓ�ΏΎμϤϠϟ���



��� 
 

�±ˮϡΪϟ΍�ςϐο�ωΎϔΗέ΍�Ϧϣ�ΎϬΑ�ϲϧΎόΗ�ϲΘϟ΍�Ε΍ϮϨδϟΎΑ�ΔϴϨϣΰϟ΍�ΓΪϤϟ΍�ϲϫ�Ύϣ�������������������������������������������ΔϨγ��

��

������ˮϡΪϟ΍�ςϐο�ϰϠϋ�ΓήτϴδϠϟ��Νϼϋ�ϱ΃�ϝϭΎϨΘΗ�Ϟϫ���

����������������������������������������Ϣόϧ������������������������������ϻ���������������������������������������������ϑήϋ΃�ϻ���

����Ϣ˰όϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��

 ˮΝϼ˰όϟ΍�ωϮϧ�ΩΪΣ��

1-Diuretics                                         2- ß-blocker 

3- Calcium channel blockers 4- Angiotensin-converting enzyme inhibitors (ACEI) 

5- Centrally acting agents    6- á-blockers 

7- Others 8- ARBs 

��

���ϚΤμϧ�ϥ΃�ϭ�ϖΒγ�Ϟϫ�ϲΤμϟ΍�ϞϘΤϟ΍�ϲϓ�ϞϣΎϋ�ϭ΃�ΐϴΒσ�ΔϴϟΎΘϟ΍�΢΋ΎμϨϟ΍�ΪΣ΃�ωΎΒΗϹ���Δϴ΋΍ϭΪϟ΍�ήϴϏ��ϢϜΤΘϠϟ���ςϐπΑ

ˮϡΪϟ΍��

��Δϴ΋΍άϏ�ΔϴϤΣ�� ���ϥίϮϟ΍�ιΎϘϧ·�� ���ΔϴοΎϳέ�ϦϳέΎϤΗ�ΔγέΎϤϣ���

��ϦϴΧΪΘϟ΍�ϒϗϭ�� �����ήΗϮΘϟ΍�ϊϣ�ϲΤμϟ΍�ϞϣΎόΘϟ΍�� ���ϻ�� ���ϯήΧ΃���

��

���ϡΎψϨϟΎΑ�ϡ΍ΰΘϟϻ΍�ϢΘϳ�Ϟϫ�ˮ��

���Ϣόϧ� �������������ϻ�� ���������������������������ϑήϋ΃�ϻ���

 ϣ�ˬϻ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·ΩΪΣ�ˮϊϧΎϤϟ΍�Ύ�ϱ������������������������������������������������������������������������� 

��

Ώ��ϱήϜδϟ΍�νήϣ��

��
����ˮϱήϜδϟ΍�νήϣ�Ϧϣ�ϲϧΎόΗ�Ϟϫ��

������Ϣόϧ����������������������������������������������������ϻ������������������������������������������������������������ϑήϋ΃�ϻ��

 �Ϣϗέ�ϝ΍Άδϟ΍�ϰϟ·�ϞϘΘϧ΍�ˬϼΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��� 

��

���ϪϨϣ�ϲϧΎόΗ�ϱάϟ΍�ϱήϜδϟ΍�νήϣ�ωϮϧ�ΩΪΣ�ˮ��

�����ωϮϧ�1���������������������������������������������������������������������������������������������������������������ωϮϧ�2 ��

 
����ΔϴϨϣΰϟ΍�ΓΪϤϟ΍�ΩΪΣ�΍ϮϨδϟΎΑΕ�����������������������������������������������������������������������������������Ε΍ϮϨγ��

��

��±ϲϟΎΘϟ΍�Νϼόϟ΍�ϰϘϠΗ΃�ήϜδϟ΍�ωΎϔΗέΎΑ�ϢϜΤΘϠϟ����

��Δϴ΋΍άϏ�ΔϴϤΣ��������������������������������������������������������������������������������������������������������΍ήϗ΃�ι��

���ϦϴϟϮδϧ΃ι΍ήϗ΃ϭ��������������������������������������������������������������������������������������������������ϦϴϟϮδϧ΃���

��

����ϚΤμϧ�ϥ΃�ϭ�ϖΒγ�Ϟϫ�ϲΤμϟ΍�ϞϘΤϟ΍�ϲϓ�ϞϣΎϋ�ϭ΃�ΐϴΒσ�ΔϴϟΎΘϟ΍�΢΋ΎμϨϟ΍�ΪΣ΃�ωΎΒΗϹ����Δϴ΋΍ϭΪϟ΍�ήϴϏ���ϢϜΤΘϠϟ

ϱήϜδϟ΍�νήϤΑˮ��



��� 
 

��Δϴ΋΍άϏ�ΔϴϤΣ��������������������������ϥίϮϟ΍�ιΎϘϧ·������������������������������������������ΔϴοΎϳέ�ϦϳέΎϤΗ�ΔγέΎϤϣ���

��ϦϴΧΪΘϟ΍�ϒϗϭ�������������������������ήΗϮΘϟ΍�ϊϣ�ϲΤμϟ΍�ϞϣΎόΘϟ΍���������������������������ϯήΧ΃�������������������������ϻ��

��

���ϡΎψϨϟΎΑ�ϡ΍ΰΘϟϻ΍�ϢΘϳ�Ϟϫ�ˮ��

�����Ϣόϧ�����������������������������������������������������������ϻ���������������������������������������������������������ϑήϋ΃�ϻ���

 ΩΪΣ�ˮϊϧΎϤϟ΍�Ύϣ�ˬϻ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��ϱ����������������������������������������������������������������������������������� 

� 
Ν���νήϣ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�ϭ�ϱήϜδϟ΍�ΝϭΩΰϣ�˯ΐϋ���(DH���

��
���ˮϡΪϟ΍�ςϐο�ωΎϔΗέ΍�ϭ�ϱήϜδϟ΍�νήϣ�Ϧϣ�ϲϧΎόΗ�Ϟϫ���

���������Ϣόϧ����������������������������������������������������ϻ����������������������������������������������������������ϑήϋ΃�ϻ���

 ��ϰϟ·�ϞϘΘϧ΍�ˬϼΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·�Ϣϗέ�ϝ΍Άδϟ΍��� 

 
����Ϧϣ�ΎϬΑ�ϲϧΎόΗ�ϲΘϟ΍�Ε΍ϮϨδϟΎΑ�ΔϴϨϣΰϟ΍�ΓΪϤϟ΍�ϲϫ�Ύϣ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�ϭ�ϱήϜδϟ΍�νήϣ�ˮ������������������ΔϨγ��

��

�����ϱ΃�ϝϭΎϨΘΗ�ϞϫΓήτϴδϠϟ�Νϼϋ�ϭ�ϱήϜδϟ΍�νήϣ�ϰϠϋ�ωΎϔΗέ΍ϡΪϟ΍�ςϐο�ˮ��

����Ϣόϧ�������������������������������������������������ϻ�����������������������������������������������������������������ϑήϋ΃�ϻ���

���Ϣ˰όϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·���

 �ˮΝϼ˰όϟ΍�ωϮϧ�ΩΪΣ���������������������������������������������������������������������������������������������������������� 
��

�����ϚΤμϧ�ϥ΃�ϭ�ϖΒγ�Ϟϫ΍�ϞϘΤϟ΍�ϲϓ�ϞϣΎϋ�ϭ΃�ΐϴΒσϲΤμϟ�ΔϴϟΎΘϟ΍�΢΋ΎμϨϟ΍� ΪΣ΃�ωΎΒΗϹ�� ��Δϴ΋΍ϭΪϟ΍�ήϴϏ���ϢϜΤΘϠϟ

ϱήϜδϟ΍�νήϤΑϡΪϟ΍�ςϐο�ωΎϔΗέ΍�ϭ�ˮ��

��Δϴ΋΍άϏ�ΔϴϤΣ������������������������������ϥίϮϟ΍�ιΎϘϧ·������������������������������������ΔϴοΎϳέ�ϦϳέΎϤΗ�ΔγέΎϤϣ���

����ϦϴΧΪΘϟ΍�ϒϗϭ����������������������������ϲΤμϟ΍�ϞϣΎόΘϟ΍�ήΗϮΘϟ΍�ϊϣ���������������������ϯήΧ΃�������������������������ϻ��

��

���ϡΎψϨϟΎΑ�ϡ΍ΰΘϟϻ΍�ϢΘϳ�Ϟϫ�ˮ��

������Ϣόϧ��������������������������������������������������ϻ������������������������������������������������������������������ϑήϋ΃�ϻ���

 ΎϤϟ΍�Ύϣ�ˬϻ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·ΩΪΣ�ˮϊϧ�ϱ�������������������������������������������������������������������������������������� 

��

�Ω��ϝϭήΘδϟϮϛϡΪϟ΍���

��
�����ˮϡΪϟ΍�ϲϓ�ϝϭήΘδϟϮϜϟ΍�ΔΒδϧ�ωΎϔΗέ΍�ϚϳΪϟ�ϥ΃�ϲΤμϟ΍�ϞϘΤϟ΍�ϲϓ�ϞϣΎϋ�ϭ΃�ΐϴΒσ�ϙήΒΧ΃�ϥ΃�ϭ�ϖΒγ�Ϟϫ���

�����������������������������������������Ϣόϧ���������������ϻ����������������������������������������������������������������ϑήϋ΃�ϻ���

��

���Ϣ˰όϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��

 �ˮϝϭήΘδϟϮϜϟ΍�ϝΪόϣ�ϰϠϋ�ΔψϓΎΤϤϠϟ�Νϼϋ�ϱ΃�ϝϭΎϨΘΗ�Ϟϫ��

����Ϣόϧ����������������������������������������������������ϻ�����������������������������������������������������������������ϑήϋ΃�ϻ���



��� 
 

������ϚΤμϧ�ϥ΃�ϭ�ϖΒγ�ϞϫϲΤμϟ΍�ϞϘΤϟ΍�ϲϓ�ϞϣΎϋ�ϭ΃�ΐϴΒσ�ΔϴϟΎΘϟ΍�΢΋ΎμϨϟ΍�ΪΣ΃�ωΎΒΗϹ����Δϴ΋΍ϭΪϟ΍�ήϴϏ��ϟ�ΔψϓΎΤϤϠ

ˮϝϭήΘδϟϮϜϟ΍�ϝΪόϣ�ϰϠϋ��

�����������ϥϮϫΪϟ΍�Ϧϣ�ϲϟΎΧ�ϲ΋΍ΪϏ�ϡΎψϧ�ωΎΒΗ·����ϥίϮϟ΍�ιΎϘϧ·�����������������������������������ϡΎψϨΑ�ΔοΎϳήϟ΍�ΔγέΎϤϣ��

��έΎπΨϟ΍ϭ�ΔϬϛΎϔϟ΍�ϝϭΎϨΗ�ΓΩΎϳί������������������ϦϴΧΪΘϟ΍�ϒϗϭ����������������������������������������ήΗϮΘϟ΍�ϊϣ�ϲΤμϟ΍�ϞϣΎόΘϟ΍���

���ϯήΧ΃���������������������������������������������������ϻ��

��

����ϡΎψϨϟΎΑ�ϡ΍ΰΘϟϻ΍�ϢΘϳ�Ϟϫˮ��

����Ϣόϧ����������������������������������������������������ϻ��������������������������������������������������������������ϑήϋ΃�ϻ���

 ΩΪΣ�ˮϊϧΎϤϟ΍�Ύϣ�ˬϻ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·�ϱ����������������������������������������������������������������������������������� 

��

���΍ήϓ΃�Ϧϣ�ΪΣ΃�ϲϧΎόϳ�Ϟϫ�ˮΔϨϣΰϣ�ν΍ήϣ΃�Ϧϣ�ϚΗήγ΃�Ω����

���������������������������������������Ϣόϧ���� ������������ϻ����������������������������������������������������������������ϑήϋ΃�ϻ��

 ϢόϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·ˮνήϤϟ΍�ωϮϧ�ΩΪΣ�ˬ��

��ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�� ����ΐϠϘϟ΍�ν΍ήϣ΃� �����������������������Ϝδϟ΍�������ϱή��

��ϡΪϟ΍�ϝϭήΘδϟϮϛ�ωΎϔΗέ΍�� ���ϡΪϟ΍�ςϐο�ωΎϔΗέ΍ϭ�ϱήϜδϟ΍�� �����������������������ϰϠϜϟ΍�ν΍ήϣ΃���

��ΔϨϤδϟ΍�� ���ϯήΧ΃�� ���

 Ϣόϧ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��ˮ�ΔΑ΍ήϘϟ΍�ΔϠλ�ϲϫ�Ύϣ�ˬ��

�����������������������������ΏϷ΍���������������ϡϷ΍���������������������������������������������������������������ΖΧϷ΍���ΥϷ΍��

��ΪΠϟ΍������������������ΓΪΠϟ΍�������������������Ϣϋ���ΔϤϋ����������� �����������������������������������������ϯήΧ΃�ΩΪΣ���

��

���ΔϴϛϮϠδϟ΍�Ε΍ΩΎόϟ΍��

��

΃��ϦϴΧΪΘϟ΍��

��
�������ˮΎϴϟΎΣ�ώΒΘϟ΍�ϦΧΪΗ�Ϟϫ���

�����������������������������������������Ϣόϧ�������������ϻ���������������������������������������������������������������ϑήϋ΃�ϻ����������

 �Ϣϗέ�ϝ΍Άδϟ΍�ϰϟ·�ϞϘΘϧ΍�ˬϼΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·29 

��

�������ˮϡΎψΘϧΎΑ��ϦϴΧΪΘϟ΍�Ε΃ΪΑ�ΎϣΪϨϋ�ϙήϤϋ�ϥΎϛ�Ϣϛ�����������������������������������������������������������ΔϨγ���

��

���΍� ϲϓ��ˮήοΎΤϟ΍� ΖϗϮϟ΍� ϲϓ� ΪΣ΍Ϯϟ΍� ϡϮϴϟ΍� ϲϓ� ϦΧΪΗ� ΓέΎΠϴγ� Ϣϛ� ςγϮΘϤϟ� �

�����������������������������������������������������������������������������������������������������ή΋ΎΠδϟ΍��ΎϴϣϮϳ��

��

���ˮ�ΎϘΑΎγ�ή΋ΎΠδϟ΍�ϦΧΪΗ�ΖϨϛ�Ϟϫ�ˬΎϴϟΎΣ�ϦΧΪϣ�ήϴϏ�Ζϧ΃�΍Ϋ·���

�����������������������Ϣόϧ����������������������������ϻ�����������������������������������������������������������������ϑήϋ΃�ϻ����������

���ϢόϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��

 ˮϡΎψΘϧΎΑ�ϦϴΧΪΘϟ΍�Ϧϋ�ΖόϠϗ΃�ϰΘϣ��



��� 
 

�����ϦϴΑ�Ύϣ�����έϮϬη��������������������������ϦϴΑ�Ύϣ���ϭ�ήϬη΃���΍ήϬη�����������������������������������ϡΎϋ�Ϧϣ�ήΜϛ΃��

 �ϦϴΧΪΘϟ΍�Ε΍ϮϨγ�ΩΪϋ����������������������������������ˬ��ϡϮϴϟ΍�ϲϓ�ΩΪόϟ΍������������������������������������������ 

��

�����ή΋ΎΠδϟ΍�ήϴϏ�ϯήΧ΃�ω΍Ϯϧ΃�ϦΧΪΗ�Ϟϫ���ˬΐϳΎΑ�ˬΔθϴη���Φϟ΍�ˮ��

�����Ϣόϧ�������������������������������������������ϻ������������������������������������������������������������������ϖΑΎγ�ϦΧΪϣ���

���ϢόϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��

 �ϦϴΧΪΘϟ΍�Ε΍ϮϨγ�ΩΪϋ����������������������������������ˬ�ϟ΍ΩΪό��ϡϮϴϟ΍�ϲϓ������������������������������������������ 

��

����ΎΧΪϠϟ�ϖϴΛϭ�ϞϜθΑ�νήόΘΗ�ςγϮΘϤϟ΍�ϲϓ�ΎϴϣϮϳ�ΔϋΎγ�ϢϛˮϦϳήΧϵ΍�ϞΒϗ�Ϧϣ�ϥ��������������������������������ΔϋΎγ��

��

Ώ��ϲϧΪΒϟ΍��ρΎθϨϟ΍ύ΍ήϔϟ΍�ΕΎϗϭ΃�ϲϓ���

��

����ˮ�ύ΍ήϔϟ΍�ΕΎϗϭ΃�ϲϓ�ΔοΎϳήϟ΍�Ϧϣ�ωϮϧ�ϱ΃�αέΎϤΗ�Ϟϫ��

����������������������������Ϣόϧ����������������������ϻ������������������������������������������������������������������ϑήϋ΃�ϻ����������

��ϢόϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��

��

 �ΔοΎϳήϟ΍�ωϮϧ�Ϯϫ�Ύϣ�ϭˮύ΍ήϔϟ΍�Ζϗϭ�ϲϓ�ΎϴϋϮΒγ΃�ΔοΎϳήϟ΍�ΔγέΎϤϣ�ϲϓ�ϪϴπϘΗ�ΖϗϮϟ΍�Ϧϣ�Ϣϛ��

ΔοΎϳήϟ΍�ωϮϧ��ΔϋΎγ��ϦϴΘϋΎγ��ΕΎϋΎγ�ΙϼΛ��ήΜϛ΃�ϭ΃�ΕΎϋΎγ�ϊΑέ΃��

��ϲθϤϟ΍�����������

��Δϴ΋΍ϮϬϟ΍�ΔΟ΍έΪϟ΍�ΏϮϛέ�����������

���ϖ΋΍ΪΤϟ΍�ϲϓ�ϞϤόϟ΍����������

����ϦϳέΎϤΗ�ϱΪϳϮδϟ΍���ˬβϨΘϟ΍ϭ�ΔΣΎΒδϟ΍�ϭ

Φϟ΍�ˬξϛήϟ΍��

��������

����Ϟϴδϐϟ΍ϭ�ϒϴψϨΘϟ΍�ϞΜϣ�ˬΔϴϟΰϨϤϟ΍�ϝΎϤϋϷ΍

Φϟ΍�ˬϝΎϔσϷ΍�ΔϳΎϋέϭ�ϲϬτϟ΍ϭ��

��������

�����ϯήΧ΃�ΩΪΣ�����������

��

���ˮΔοΎϳήϟ΍�ΔγέΎϤϤΑ�ϲΤμϟ΍�ϞϘΤϟ΍�ϲϓ�ϞϣΎϋ�ϭ΃�ΐϴΒσ�ϚΤμϧ�ϥ΃�ϭ�ϖΒγ�Ϟϫ���

���������������������������������������Ϣόϧ������������±ϻ��������������������������������������������������������������������ϑήϋ΃�ϻ���

ϢόϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍Ϋ·��

 ϟ΍�ϲδϴ΋ήϟ΍�ΐΒδϟ΍�Ϯϫ�ΎϣάˮΔοΎϳήϟ΍�ΔγέΎϤϤϟ�ΐϴΒτϟ΍�ϚΤμϧ�ϪϠΟ΃�Ϧϣ�ϱ��

��������ΔΤμϟ΍�ϰϠϋ�ΔψϓΎΤϤϠϟ���������������������������������������������������������������������������������������ϥίϮϟ΍�ϲϓ�ϢϜΤΘϠϟ���

��������ΔϴΤλ�ΔϠϜθϤϟ�ϞϳΪΑ�Νϼόϛ����������������������������������������������������������������������������������ϯήΧ΃�ΏΎΒγϷ���

��

Ν��ϐϟ΍�Ε΍ΩΎόϟ΍άΔϴ΋΍��

��
���ϊΒΘΗ�Ϟϫ���Ϧϴόϣ�ϲ΋΍ΪϏ�ϡΎψϧ�Ϧϳˮ��

���������Ϣόϧ���������������������������������������������ϻ����������������������������������������������������������������������ϑήϋ΃�ϻ���

 ·ΫΩΪΣˬ�ϢόϨΑ�ΔΑΎΟϹ΍�ΖϧΎϛ�΍��

����ϢγΪϟ΍�ϞϴϠϗ�����������������������������������������΢ϠϤϟ΍�ϞϴϠϗ�������������������������������������������΍ήόδϟ΍�ϞϴϠϗ�Δϳέ΍ήΤϟ΍�Ε��



��� 
 

�������ϥίϮϟ΍�ϒϴϔΨΘΑ�ιΎΧ�˯΍άϏ��������������ςϘϓ�ϲΗΎΒϧ�������������������������ϑΎϴϟϷ΍�Ϧϣ�ΔϴϟΎϋ�ΔΒδϧ�ϰϠϋ�ϱϮΘΤϳ�˯΍άϏ���

��������Ϫϛ΍Ϯϔϟ΍ϭ�έΎπΨϟ΍�Ϧϣ�ΔϴϟΎϋ�ΔΒδϧ�ϰϠϋ�ϱϮΘΤϳ�˯΍άϏ�����������������������������������������������������������������ϯήΧ΃���

��

����Ύψϧϐϟ΍�ϡάΙϮΤΒϤϟΎΑ�ιΎΨϟ΍�˯΍��

��

�Ϧϣϩάϫ�ΕΎϋϮϤΠϤϟ΍�ήϛΫ΃�Ε΍ήϣ�ΩΪϋ�ϙϼϬΘγϻ΍����

ωϮϨϟ΍���ϭ΃� ΎϴϣϮϳ� Γήϣ

ήΜϛ΃��

2����Ε΍ήϣ

�ΎϴϋϮΒγ΃��

Γήϣ��ΎϴϋϮΒγ΃

ήΜϛ΃�ϭ΃��

�ϻ

�ϝϭΎϨΘϳ

ΎΗΎΘΑ��

΍έΩΎϧ���ϻ

ϑήϋ΃��

ϪΗΎϘΘθϣϭ�ΐϴϠΣ�ˬϦΒΟˬϦΒϟ�����������������

ξϴΑ��������������

ϮΒΣΏ�ΕΎϳϮθϧ�ΰΒΧ�ίέ΃���������������

�Ε΍ϭήπΧ�ΔΟίΎσ�ΔϔϔΠϣ���������������

�Ϫϛ΍Ϯϓ�ΔΟίΎσ�ΔϔϔΠϣ���������������

�ϚϤγ�ΝίΎσ�ΪϤΠϣ�ΐϠόϣ���������������

βΒϴη�ϭ΃�ήϛΎϜγ�ϭ΃�ΕΎϳϮϠΣ��������������

ϡϮΤϟ�˯΍ήϤΣ�Ϧϣ� ΔϋϭΰϨϣ�

ϥϮϫΪϟ΍��

������������

ϡϮΤϟ�˯ΎπϴΑ�ΝίΎσ�ΪϤΠϣ���

ΐϠόϣ���

������������

ΕΎϴϟϮϘΑ�αΪϋ�ϝϮϓ�˯ΎϴΑϮϟ�����������������

ϲϟΎϘϣ��������������

ΔϳίΎϏ�ΕΎΑϭήθϣ��������������

ΓϮϬϗ�ϭ�ϱΎη��������������

Ψϣ�ϭ�Ρϼϣ΃ΕϼϠ��������������

��

����ΕΎγΎϴϘϟ΍���

��ϥίϮϟ΍�����������������������������ϢϐϠϛ 

��ϝϮτϟ΍�������������������������������ήΘϣ��

37- Blood pressure reading  
Measurement Systolic (mmHg) Diastolic (mmHg) 
1st measurement (The last 
reading)  

  

2nd measurement ( one of 
the last two measures) 

  

Controlled/Uncontrolled   
 
38- Lab test results 
 
1- Diabetes mellitus 
Test Result 
Fasting plasma glucose (≥126 mg/dl)   
Postprandial plasma glucose (≥200 mg/ dl)   
Controlled/Uncontrolled  

 



��� 
 

2- Lipid profile  
Test Result 
HDL-c       (mg/ dl)             
LDL-c        (mg/dl)  
TG             (mg/ dl)             
TC              (mg/dl)  

 

 

Annex (�) 

 
List of Expert Names who Review Study Questionnaire 

 
 
Dr.   Bassam Abu-Hamad Master Programs Coordinator at Al- Quds 

University                                      
Dr.   Yousef Abu-Safieh                   Minister of Environment      
Dr.   Faisal Abu Shahla   Consultant Internist and Nephrologist-PLC  

Member 
Dr.   Suhail Kishawi                  Head of Medical Department- Shifa  

Hospital- MOH Advisor in Endocrinology  
and Diabetes             

Dr.   Ayoub El Alem                         Former Chief Field Health Program,  
UNRWA 

Dr.   Adnan Al-Whedi                     Medical Director of Ard El-Insan 
Dr.   Ali Al-Jash                                  Medical Director of Patient's Friends  

Benevolent Society 
Dr.   Ashraf El- Jedi                         Dean of the Faculty of Nursing-The Islamic 

University 
Dr.   Isa Saleh FDCO- UNRWA�Gaza Field 

Dr.   Mohammed Habib Head of Cardiac Catheterization Center-
European Gaza Hospital 
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Annex (�) 

 
Distribution of UNRWA PHCs in GS according to size and location 

 

 

 

 

 

UNRWA health centers included in the study 
Governorate Large health centers Governorate Small health centers 

North Jabalia Mid-zone Dair Al-Balah 
Gaza Rimal Rafah Shaboora 

Khanyounis Khanyounis   
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Annex (�) 

Calculation of sample size 

Epi Info Version 6               Statcalc                                    November 1993 

Unmatched Case-Control Study (Comparison of ILL and NOT ILL) 

Probability that if the two SAMPLES differ this reflects a true difference in the two 

POPULATIONS (Confidence level or 1-á):                                        95.00 % 

Probability that if the two POPULATIONS differ, the two SAMPLES will show a 

"significant" difference (Power or 1-ß)                                                : 80.00 % 

#NOT ILL/#ILL (1 means equal sample sizes)                                      1: 1 

Expected frequency of exposure in NOT ILL group                            : 30.00 % 

Please fill in the closest value to be detected for ONE of the following: 

Odds ratio (OR)--closest to 1.00                                                             :  2.33 

Percent exposure among ILL group--closest to % for NOT ILL            : 50.00 % 

NOT ILL       Exposure   Odds         Sample Size 

Conf.    Power       :ILL       in ILL   Ratio     NOT ILL      ILL    Total 

95.00 % 80.00 %    1:1         50.00 %   2.33                        103      103      206 
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ο�ωΎϔΗέ΍�νήϤΑ�ΔΑΎλϺϟ�ϱΩΆΗ�ϲΘϟ΍�ήτΨϟ΍�Ϟϣ΍Ϯϋ���ΔϴΤμϟ΍�ΔϳΎϋήϟ΍�ΰϛ΍ήϣ�ϲϓ�ϡΪϟ΍�ςϐ�ΔϴϟϭϷ΍

ΓΰϏ�ΕΎψϓΎΤϣ�ϲϓ�ϦϴΌΟϼϟ΍�ϞϴϐθΗϭ�ΙϮϏ�ΔϟΎϛϮϟ��
��

��

Ω΍Ϊϋ·��ϑ΍Ϊϫ�ϮΑ΃�ΪϤΣ΃�ϡΎϬγ��

��

ϑ΍ήη·��Ω��ΪΑΎϋ�ϰϴΤϳ��

��

κΨϠϣ���

��

ΔϣΪϘϣ���

ΕΎϤψϨϤϟ΍ϭ�ΕΎΌϴϬϟ΍�Ϧϣ�ΓέΩΎμϟ΍�ϖ΋ΎΛϮϟ΍�ήϴθΗ�ήμόϟ΍�ν΍ήϣ΃�Ϣϫ΃�Ϧϣ�Ϯϫ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ�ϥ΃�ϰϟ·�ΔϴϟϭΪϟ΍�

�ΔϴϋϭϷ΍ϭ� ΐϠϘϟ΍� ϝϼΘϋ΍�ν΍ήϣ΃� ϞΜϣ� ˬΔϠΗΎϗϭ� ΓήϴτΧ�ν΍ήϣ΃� ΙϭΪΣ� ϲϓ� ΔϤϫΎδϤϟ΍ϭ� ΢ο΍ϭ� ϞϜθΑ� ΓήθΘϨϤϟ΍� ϲϟΎΤϟ΍

ΔϴΤμϟ΍�ΔϳΎϋήϠϟ�ΔϠ΋Ύϫ�ϒϴϟΎϜΗϭ�ΓήϴΒϛ�ΔϳήθΑ�ΓΎϧΎόϣ�ϲϓ�ΐΒδΗ�ΎϤϣ�ˬϰϠϜϟ΍ϭ�ΔϳϮϣΪϟ΍����ΓΩΎϳίάϫ�νήϤϟ΍�΍�ϥ΃�ϦϜϤϳϳ�ϯΰό

ΔϴϛϮϠδϟ΍ϭ�Δϴ΋΍άϐϟ΍�Ε΍ΩΎόϟ΍�ϲϓ�Ε΍ήϴϐΘϟ΍ϭ�ϦϴΧΪΘϟ΍�ΕϻΪόϣ�ωΎϔΗέ΍ϭ�ˬ�ϥΎϜδϟ΍�ΔΧϮΨϴη�ϰϟ·���

� ΎϬϧ΃�ϲϓ� Δγ΍έΪϟ΍� ϩάϫ�ϑΪϬΗ�ϰμϘΘΗϭ� ϡΪϟ΍�ςϐο�ωΎϔΗέ΍� ΓήϫΎψϟ� Δϓήόϣϟ� ΔΒΣΎμϤϟ΍� ΎϋϮϴη�ήΜϛϷ΍�ήτΨϟ΍�Ϟϣ΍Ϯϋ�΍άϬ

ϟ΍�ϰοήϤϛ�ϦϴϠΠδϤϟ΍�˯ϻΆϫ�ΔλΎΧ�ΓΰϏ�ΕΎψϓΎΤϣ�ϲϓ�ϦϴϐϟΎΒϟ΍�ϥΎϜδϟ΍�ϦϴΑ�νήϤ�ΔϟΎϛϭ�ΰϛ΍ήϣ�ϲϓ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍

�ΕΎϴλϮΘϟ΍� ϊοϭϭ�ν΍ήϣϷ΍� ϩάϬΑ� ΔΑΎλϹ΍� ϊϨϤϟ� Δϴ΋Ύϗϭ� Ξϣ΍ήΑ� ήϳϮτΗ� ϲϓ� ΔϤϫΎδϤϠϟ� ϚϟΫϭ� ϦϴΌΟϼϟ΍� ϞϴϐθΗϭ�ΙϮϐϟ΍

Δϣίϼϟ΍���

��

�Δγ΍έΪϟ΍�ϑ΍Ϊϫ΃��

 �ϦϴϠΠδϤϟ΍�˯ϻΆϫ�ϦϴΑ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϤΑ�ΔΑΎλϹ΍�ϰϟ·�ϱΩΆΗ�ϲΘϟ΍�ΎϋϮϴη�ήΜϛϷ΍�ήτΨϟ΍�Ϟϣ΍Ϯϋ�Δϓήόϣ

Ηέ΍�ϰοήϤϛΓΰϏ�ΕΎψϓΎΤϣ�ϲϓ�ΔϴΤμϟ΍�ΔϳΎϋήϟΎΑ�ϦϴΌΟϼϟ΍�ϞϴϐθΗϭ�ΙϮϐϟ΍�ΔϟΎϛϭ�ΰϛ΍ήϣ�ϲϓ�ϡΪϟ΍�ςϐο�ωΎϔ� 

 ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϤΑ�ΔϘϠόΘϤϟ΍ϭ�ΎϬΒϨΠΗ�ϦϜϤϳ�ϲΘϟ΍�Ϟϣ΍Ϯόϟ΍�ΪϳΪΤΗ�� 

 ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ�ΙϭΪΣ�ϲϓ�ΎϫέϭΩϭ�Δϴ΋΍άϐϟ΍�ΕΎγέΎϤϤϟ΍�ϦϴΑ�Δϗϼόϟ΍�κΤϓ�� 

 ϴΟϮϟϮϴΒϟ΍� Ε΍ήϴϐΘϤϟ΍� ϦϴΑ� Δϗϼόϟ΍� ΪϳΪΤΗ�� Δ� �ήϜδϟ΍�� ΔϴΛϼΜϟ΍� ϥϮϫΪϟ΍�±� ϝϭήΘδϟϮϜϟ΍�±ΔϴϨϫΪϟ΍� ΕΎϨϴΗϭήΒϟ΍���

ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ�ΙϭΪΣϭ��� 

 ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ�έΎθΘϧ΍�Ϧϣ�ΪΤϠϟ�ΕΎΣ΍ήΘϗ΍ϭ�ΕΎϴλϮΗ�ϢϳΪϘΗ���� 

��

Δγ΍έΪϟ΍�ΔϴΠϬϨϣ��

�ΔϨϴόΑ�ΔϧέΎϘϣ�ΔϴοήϤϟ΍�ΕϻΎΤϟ΍�ΖγέΩ�ˬΔϴϠϴϠΤΗ�Δγ΍έΩ�ϲϫ�Δγ΍έΪϟ΍�ϩάϫ�ΔϋϮϤΠϣ��ΔτΑΎο���

��

΍�ΔϨϴϋΔγ΍έΪϟ��

�Ϧϣ�Δγ΍έΪϟ΍�ΔϨϴϋ�ΖϧϮϜΗ����ΔϔϠΘΨϣ�έΎϤϋ΄Α�Δϴοήϣ�ΔϟΎΣ��ϦϴΑ�Ύϣ�Ρϭ΍ήΘΗϡΎϋ�ϦϴΛϼΜϟ΍ήΜϛ΃�ϭ΃��ϢϬμϴΨθΗ�ϢΗ�Ϧϳάϟ΍ϭ�

�ΔϴΒδϧ�ΔϨϴϋ�έΎϴΘΧ΍�ϢΗ�ΚϴΣ�ΓΰϏ�ωΎτϗ�ΕΎψϓΎΤϣ�ϒϠΘΨϣ�Ϧϣ�ϢϫέΎϴΘΧ΍�ϢΗϭ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϤΑ�ϥϮΑΎμϣ�ϢϬϧ΄Α

ΔψϓΎΤϣ�Ϟϛ�Ϧϣ�ΕϻΎΤϟ΍�ΩΪϋ�ΪϳΪΤΘϟ���έΎΘΧ΍ΕΜΣΎΒϟ΍�Δ�ϲ΋΍Ϯθϋ�ϞϜθΑ�ΔϴΤλ�ΰϛ΍ήϣ���ϭ�ϯήΒϛ�Ε΍ΩΎϴϋ��ϯήϐλ����Ϧϣ
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�ΔϤψϨϣ� Δϴ΋΍Ϯθϋ� ΔϨϴϋ� ϡ΍ΪΨΘγ΍� ϢΗϭ� ˬΔψϓΎΤϣ� Ϟϛ� ϲϓ� ϦϴΌΟϼϟ΍� ϞϴϐθΗϭ�ΙϮϐϟ΍� ΔϟΎϛϮϟ� ΔόΑΎΘϟ΍� ΔϴϟϭϷ΍� ΔϳΎϋήϟ΍� ΰϛ΍ήϣ

ΓΩΎϴϋ�Ϟϛ�Ϧϣ�ΕϻΎΤϟ΍�έΎϴΘΧϻ���βϨΠϟ΍�ϭ�ήϤόϟ΍�ϲϓ�΍ϮϘΑΎτΗ�ςΑ΍Ϯπϟ΍�Ϧϣ�ϞΛΎϤϣ�ΩΪϋϥΎϜϤϟ΍�ϭ�ϧΎόϳ�ϻ�Ϧϳάϟ΍�ϭ��βϔϧ�ϥϮ

Ϧϣ�ϢϫέΎϴΘΧ΍�ϢΗ�νήϤϟ΍ΔϴΒτϟ΍�ΰϛ΍ήϤϟ΍�βϔϧ���ΔϟΎϛϮϠϟ�ΔϳΪόϣ�ήϴϐϟ΍�ν΍ήϣϷ΍�κΤϓ�ΓΩΎϴϋ���ΔϳΎϋήϟ΍�ΰϛ΍ήϤϟ�ΔϓΎοϹΎΑ

�ˬΔϣϮϜΤϟΎΑ�ΔϴϟϭϷ΍�ΔΑΎΠΘγϻ΍�ΔΒδϧ�ΖϧΎϛϭ������ϦϴΘϋϮϤΠϤϟ΍�ϼϜϟ���

��

ΕΎϧΎϴΒϟ΍�ϊϤΟ�Δϴϔϴϛ��

Βϟ΍� Ω΍Ϊϋ·� Ϧϣ�νήϐϟ΍� ΍ΪϬϟ�ιΎΧ� ϥΎϴΒΘγ΍� ΔΌΒόΗ� ϝϼΧ� Ϧϣ� ΕΎϧΎϴΒϟ΍� ΖόϤΟΜΣΎΔ�ΔϴΒτϟ΍ϭ� ΔϴμΨθϟ΍� ΕΎϣϮϠόϤϟ΍� ϊϤΠϟ�

Δϴ΋΍άϐϟ΍�Ε΍ΩΎόϟ΍ϭ�ˬϦϴΧΪΘϟ΍�ˬ�ΔϴϧΪΒϟ΍�ΔοΎϳήϟ΍�ϞΜϣ�ΔϴϛϮϠδϟ΍�Ε΍ΩΎόϟ΍�ξόΑϭ�ΔϴϋΎϤΘΟϻ΍ϭ��ΕΎλϮΤϔϟ΍�ιϼΨΘγ΍�ϢΗ�Ϊϗϭ��

ϭ�ϰοήϤϟ΍�ΕΎϔϠϣ�Ϧϣ�ΔϳήΒΨϤϟ΍�ϭ�ΔϴΒτϟ΍�ϪϳήΒΨϣ�ϞϴϟΎΤΗϭ�ϡΪϟ΍�ςϐοϭ�ϝϮτϟ΍ϭ�ϥίϮϟ΍�αΎϴϗ�ϰϠϋ�ΖϠϤΘη΍��ΔΒδϧ�αΎϴϘϟ

ϟ΍ϭ�ˬήϜδϟ΍ΔϴΛϼΜϟ΍�ϥϮϫΪϟ΍ϭ�ˬϲϨϫΪϟ΍�ϦϴΗϭήΒ�ˬϝϭήΘδϟϮϜϟ΍ϭ���ΔϓΎοϹΎΑ�ϦϴϤϜΤϣ�ϞΒϗ�Ϧϣ�Γ΍ΩϷ΍�ΕΎΒΛϭ�ϕΪλ�κΤϓ�ϢΗ�Ϊϗϭ

ΚΤΒϟ΍�ϲϓ�˯ΪΒϟ΍�ϞΒϗ�ΔϴϋϼτΘγ΍�ΔϨϴϋ�ϰϠϋ�ΔϧΎΒΘγϻ΍�ϖϴΒτΘϟ��ϝϮμΤϟΎϛ�ΔϴΜΤΒϟ΍�ΔϴϗϼΧϷ΍�ήϴϳΎόϤϟΎΑ�ΔΜΣΎΒϟ΍�ΖϣΰΘϟ΍�ΎϤϛ�

ΔϴϋϮτϟ΍�ΔϛέΎθϤϟ΍�ϭ�ϲϜϨδϠϫ�ΔϨΠϟ�ΔϘϓ΍Ϯϣ�ϰϠϋ���

��

ϴϠΤΗ�ΕΎϧΎϴΒϟ΍�Ϟ��

� ϲ΋ΎμΣϹ΍� ΞϣΎϧήΒϟ΍� ϡ΍ΪΨΘγ΍� ϢΗ�SPSS� �ϡ΍ΪΨΘγΎΑ� Ξ΋ΎΘϨϟ΍� έΎΒΘΧ΍� ϢΗϭ� Ύϴ΋ΎμΣ·� ΕΎϧΎϴΒϟ΍� ΔΠϟΎόϤϟ��,odds ratio 

p.value, chi-square, independent sample t-test��Ε΍ήϴϐΘϤϟ΍�ϦϴΑ�Δϗϼόϟ΍�κΤϔϟ���

��

Ξ΋ΎΘϨϟ΍�Ϣϫ΃��

 �Δό΋Ύθϟ΍�ήτΨϟ΍�Ϟϣ΍Ϯϋ�Ϧϣ�ΪϳΪόϟ΍�Δγ΍έΪϟ΍�ϩάϫ�Ξ΋ΎΘϧ�ΖϨϴΑ�ΔΑΎλϹ΍�ϲϓ�ήηΎΒϤϟ΍�ήΛϷ΍�ΎϬϟ�ϥϮϜϳ�ϥ΄Α�ΪϘΘόϳ�ϲΘϟ΍ϭ

ϲϫϭ�Δϴ΋ΎμΣ·�ΔϟϻΩ�ΎϬϟ�ϥΎϛ�ϭ�ΎϬΑ�ϢϜΤΘϟ΍�ϦϜϤϳ�ϲΘϟ΍ϭ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϤΑ� 

� �ϯϮΘδϣ�νΎϔΨϧ΍� ϭ� ˬϡΪϟ΍� ϲϓ� ϝϭήΘδϟϮϜϟ΍� ϯϮΘδϣ� ωΎϔΗέ΍ϭ� ˬϱήϜδϟ΍� ϭ� ˬΔϨϤδϟ΍� ϭ� ˬϲϧΎϤδΠϟ΍� ρΎθϨϟ΍� ΔϠϗ

ϼΜϟ΍� ϥϮϫΪϟ΍� ϯϮΘδϣ� ωΎϔΗέ΍ϭ� ˬΪϴϤΤϟ΍� ϝϭήΘδϟϮϜϟ΍ϦϴΧΪΘϟ΍� ϭ� ˬϡΪϟ΍� ϲϓ� ΔϴΛ� ��ΎϘϴΛϭ� ΎσΎΒΗέ΍� ΖτΒΗέ΍� Ϟϣ΍Ϯόϟ΍� ϩάϫ� Ϟϛ

νήϤϟΎΑ� 

 ϲϧΪΘϤϟ΍�ϲϤϠόϟ΍�ϯϮΘδϤϟ΍�Ε΍Ϋ�ιΎΨηϷ΍�ϥ΃�Δγ΍έΪϟ΍�ΕήϬχ΃�ΎϤϛϲϧΪΘϤϟ΍�ϱΩΎμΘϗϻ΍�ϯϮΘδϤϟ΍�Ε΍Ϋ�ϭ��ϢϬϳΪϟ�

ϲϟΎόϟ΍�ϯϮΘδϤϟ΍�Ε΍Ϋ�ιΎΨηϷ΍�Ϧϣ�νήϤϟΎΑ�ΔΑΎλϺϟ�ϰϠϋ΃�ήτΧ��Δϴ΋ΎμΣ·�ΔϟϻΩ�ϭΫ�ϥΎϛϭϭΔΤο΍� 

 �Ϟϣ΍Ϯϋ�Ύϣ΃�ΦϳέΎΘϟ΍�ϭ�ˬβϨΠϟ΍�ϭ�ˬϦϴδϤΨϟ΍�Ϧγ�ϕϮϓ�ήϤόϟ΍�ϲϫ�ΎϬΑ�ϢϜΤΘϳ�ϻ�ϲΘϟ΍�ϭ�Δό΋Ύθϟ΍�ϯήΧϷ΍�ήτΨϟ΍

�ΔϠ΋Ύόϟ΍�ϲϓ�ϲοήϣ�ΦϳέΎΗ�ϢϬϟ�˯ΎΑήϗ΃�ΩϮΟϭ�ϥ΃�Δγ΍έΪϟ΍�ΕήϬχ΃�ΚϴΣ�ˬϡΪϟ΍�ςϐο�ωΎϔΗέ΍�ϰοήϤϟ�ϲϠ΋Ύόϟ΍�Δοήϋ�ήΜϛ΃

νήϤϟΎΑ�ΔΑΎλϺϟ��ϭϭ�ΔϴϟΎϋ�ρΎΒΗέϻ΍�Δϗϼϋ�ΖϧΎϛ��ϟ΍�ΙϭΪΤΑ�Δϴ΋ΎμΣ·�ΔϟϻΩ�ϭΫνήϤ� 

 �ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�ϰοήϣ�Ϧϣ� ΍ΪϴΟ� Ύϣ΍ΰΘϟ΍�ϭ� Ύϴϋϭ�ϙΎϨϫ�ϥ΃�Δγ΍έΪϟ΍�ΕήϬχ΃�ΪϘϓ� ˬϡΎότϟ΍�ϝϭΎϨΗ�ιϮμΨΑ

�ήϴϏ�ϝϭΎϨΗ�ϙΎϨϫ�ϥΎϛ�ϦϴΣ�ϲϓ�ˬ˯ΎπϴΒϟ΍�ϡϮΤϠϟ΍ϭ�ˬϱΎθϟ΍�ϭ�ΓϮϬϘϟ΍ϭ�ˬΕΎϳϮϠΤϟ΍�ϭ�ˬϪϛ΍Ϯϔϟ΍�Ϧϣ�ΎϴΒδϧ�ϲΤλ�˯΍άϏ�ϝϭΎϨΘΑ

� Ϧϣ� ϲΤλ� ˬΎϬΗΎΠΘϨϣϭ� ϥΎΒϟϷ΍� ΏϮΒΤϟ΍�ίέϷ΍ϭ� ΰΒΨϟ΍�πΨϟ΍� ϭ� ˬ�˯΍ήϤΤϟ΍� ϡϮΤϠϟ΍� ϭ� ˬϚϤδϟ΍� ϭ� ˬξϴΒϟ΍� ϭ� ˬΕ΍ϭή

ΔΤϟΎϤϟ΍�ΔϤόσϷ΍�ϭ�ϲϟΎϘϤϟ΍�ˬΔϳίΎϐϟ΍�ΕΎΑϭήθϤϟ΍�ϭ�ˬΕΎϴϟϮϘΒϟ΍�ˬΓήϫΎψϟ΍�ϥϮϫΪϟ΍�Ϧϣ�ΔϋϭΰϨϤϟ΍� 

 ϯήΧ΃�ϥ΍ΪϠΑ�ϲϓ�ΖϳήΟ΃�ϲΘϟ΍�ΔϠΛΎϤϤϟ΍�ΕΎγ΍έΪϟ΍�ϊϣ�ΔϤΠδϨϣ�Δγ΍έΪϟ΍�ϩΪϫ�Ξ΋ΎΘϧ�ΖϧΎϛ����

��

��



��� 
 

 

ΕΎϴλϮΘϟ΍��

��

ϟ΍�Ϣϫ΃�ΕΎϴλϮΘ��

ήΧ�ϲΘϟ΍�ΕΎϴλϮΘϟ΍�Ϣϫ΃�Ϧϣϲϫ�Δγ΍έΪϟ΍�ϩΪϫ�ΎϬΑ�ΖΟ���

 ΔϴΤμϟ΍� Ϣϗ΍Ϯτϟ΍� ΐϳέΪΗ�ϭ� ΔϨϣΰϤϟ΍�ν΍ήϣϷ΍� Ϧϣ� ΔϳΎϗϮϟ΍� ΕΎΟΎϴΘΣ΍� ΔϴΒϠΘϟ� ΔϴΤμϟ΍� ϢψϨϟ΍� ϪϴΟϮΗ� ΓΩΎϋ·� ϭ�

ΎϬΘΤϓΎϜϣ���� 

 �ϥϮϫΪϟ΍� ωΎϔΗέ΍� Ϧϣ� ΪΤϟ΍� ϮΤϧ� ΎϴΤλ� ΎϣΎόσ� έΎϴΘΧ΍� ϩΎΠΗ΍� ϡΎόϟ΍� ϲϋϮϟ΍� ήθϧ� ϭ� ϲΤμϟ΍� ϒϴϘΜΘϟ΍� ΰϳΰόΗ

ΠθΗ� ϭ� ΔτϴδΒϟ΍�Ε΍έΪϴϫϮΑήϜϟ΍ϭ�ΕΎϨϴΗϭήΒϟ΍ϭ�ϑΎϴϟϷ΍ϭ� ϥΩΎόϤϟ΍ϭ�ΕΎϨϴϣΎΘϴϔϟ΍� άΧ΃� ϊϴ�Ε΍ϭ΍ήπΨϟ΍� ˬΔϬϛΎϔϟ΍�ϭ� ˬ�ςϴϠδΗ

ΔϨϣΰϤϟ΍�ν΍ήϣϷ΍�ϊϨϣϭ�ΐΒδΘϟ΍�ϲϓ�ϲ΋΍άϐϟ΍�ϡΎψϨϟ΍�έϭΩ�ϮΤϧ�έϮϬϤΠϟ΍�ϡΎϣ΃�˯Ϯπϟ΍�ΔλΎΧ�ϲΤλ�ϒϴϘΜΗ�Ξϣ΍ήΑ�˯΍ήΟ·ϭ�ˬ

Ϊόϣ�ξϔΨϟ�ϚϟΫϭ�ΔόΑΎΘϤϟ΍�ϭ�ϩΎΒΘϧϻ΍�Ϧϣ�Ϊϳΰϣ�ϰϟ·�ΔΟΎΤΑ�Δϓϭήόϣ�ήτΧ�Ϟϣ΍Ϯϋ�ϢϬϳΪϟ�Ϧϳάϟ΍�ιΎΨηϸϟ�ϭ�ϝϼΘϋϻ΍�Εϻ

ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ�Ϧϣ�ΕΎϴϓϮϟ΍���

 ϥΎϜδϟ΍�ϦϴΑ�ϦϴΧΪΘϟ΍�Ε΍ΩΎϋ�ϞΜϣ�ΔΌϴδϟ΍�ΔϴϛϮϠδϟ΍�Ε΍ΩΎόϟ΍�ΔΤϓΎϜϤϟ�ΕΎϴΠϴΗ΍ήΘγ΍ϭ�Ξϣ΍ήΑ�άϴϔϨΗϭ�ΪϳΪΤΗ����ϝϭΎϨΗ�

�ϡΎότϟ΍�΢Ϡϣ±ϥίϮϟ΍�ϒϴϔΨΗ�� 

 �τΨϟ΍�Ϟϣ΍Ϯϋ�Νϼϋϭ�ΔΤϓΎϜϤϟ��ΔϴϋϮϧ�Ξϣ΍ήΑ�ϖϴΒτΗϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϤΑ�ΔϘϠόΘϤϟ΍�ήϭ�ˬϳί��ϝϮΣ�ϲϋϮϟ΍�ΓΩΎ

ΎϘϤϟ� Ϧϴϧ΍Ϯϗ� ϊϳήθΗϭ� ϲϧΪΒϟ΍� ρΎθϨϟ΍� ΔϴϤϫ΃ϭ�ϦϴΧΪΘϟ΍� έήο� ϞϴϠϘΘϟ� ϞϤόϟ΍� ϦϛΎϣ΃ϭ� ΔϣΎόϟ΍� ϦϛΎϣϷ΍� ϲϓ� ϦϴΧΪΘϟ΍� ϊϨϣϭ� Δϣ

ϱΩ΍έ·ϼϟ΍� 

 �Ξϣ΍ήΑ�Ϧϋ�ϼπϓ� ϡΎόϟ΍�ϲϋϮϟ΍� ϢϴϴϘΘϟϭ�ϲ΋΍άϐϟ΍� ϡΎψϨϟ΍�ϲϓ�Ε΍ήϴϐΘϟ΍� Ϊλήϟ�ϞϣΎη� ΔΒϗ΍ήϣ� ϡΎψϧ� άϴϔϨΗϭ�ϊοϭ�

ΔϣΎόϟ΍�ΔΤμϟ΍� 

 ϐϟ΍�Ε΍ΩΎόϟ΍�ϖϴΒτΗΔϴγέΪϤϟ΍�ΞϫΎϨϤϟ΍�Ϧϣ�˯ΰΠϛ�ϪϤϳΪϘΗ�ϭ�ΔϴΤμϟ΍�Δϴ΋΍ά� 

 ΢δϣ�Ξϣ΍ήΑ�ϖϴΒτΗϭ�ϱήϜδϟ΍�ϭ�ϡΪϟ΍�ςϐπϟ�ϲϟΎόϟ΍�ϯϮΘδϤϟ΍�Ε΍Ϋ�ΕΎΌϔϟ΍�ΪϳΪΤΘϟ�ϡΪϟΎΑ�ϝϭήΘδϟϮϜϟ΍�ϯϮΘδϤϟ�� 

� 
ΔϴΜΤΑ�ΕΎϴλϮΗ 

 �νήϣ�έΎθΘϧ΍ϭ�ϡΪϟ΍�ςϐο�ωΎϔΗέ΍�νήϣ�έΎθΘϧ΍�ϝΪόϣ�ΪϳΪΤΘϟ�ϭ�Δγ΍έΪϟ΍�ϩάϫ�Ξ΋ΎΘϧ�ϖϴΛϮΘϟ�ΔϠϣΎη�Δγ΍έΩ�˯΍ήΟ·

ϟ΍ϱήϜδϡΪϟ΍�ϝϭήΘδϟϮϛ�ωΎϔΗέ΍ϭ�ϲϨϴτδϠϔϟ΍�ϊϤΘΠϤϟ΍�ϲϓ�� 

 ϞϤη΃�ϭ�ήΒϛ΃�Δϴγ΍έΩ�ΔϨϴόΑ�ϯήΧ΃�Δγ΍έΩ�˯΍ήΟ·(Community based study)�ήτΨϟ΍�Ϟϣ΍Ϯϋ�ήϴΛ΄Η�Δγ΍έΪϟ�

ϲϧΎϤδΠϟ΍�ρΎθϨϟ΍�ϞΜϣ�νήϤϟΎΑ�ΔΑΎλϹ΍�ϝΪόϣ�ϲϓϦϴΧΪΘϟ΍ϭ�ϭ�ϭ�ΔϨϤδϟ΍ϲδϔϨϟ΍�ςϐπϟ΍ϭ�Δϴ΋΍άϐϟ΍�ΕΎγέΎϤϤϟ΍� 

��


