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Abstract 

Dyslipidemia is a common health problem in developed and developing countries and the 

prevalence is rising steadily. This study aimed to identify risk factors that may lead to 

dyslipidemia in hypertensive patients, which in turn may contribute to the preparation of 

preventive programs to decrease mortality and morbidity from hypertension and 

dyslipidemia. The design of the study was case-control, which is practical and economical 

design for studying risk factors. The study sample consisted of 237 participants, divided 

into three groups (case group included 79 hypertensive patients with dyslipidemia, control 

group included 79 hypertensive patients without dyslipidemia and 79 normal persons). 

Participants were selected from European Gaza Hospital (EGH) during the period from 

January 1st 2009 to December 31st 2010. the study instrument consisted of Socio-

demographic characteristics, history of smoking, physical activity, compliance to diet and 

lipid profile. The lipid profiles were analyzed by spectrophotometer at EGH medical 

laboratory. The study results showed that risk factors for dyslipidemia included; obesity 

(Chi square = 18.775; P = 0.001), low level of education (Chi square = 19.50; P = 0.012), 

non compliance to diet (Chi square = 6.723; P = 0.035) and not working or being retired 

(Chi square = 13.484; P 0.001). Smoking was not significant factor (Chi square = 1.373; 

P = 0.503) and it could be due to the fact that the majority of participants were female and 

culturally females are not smokers. The results also showed that even though there were 

some differences between the three groups in the other factors, but it did not reach 

significance level: income (Chi square = 1.31; P = 0.518), physical activity (Chi square = 

1.085; P = 0.581). In conclusion, the results highlighted some serious issues that need 

special programs at primary and secondary levels to reduce and modify the risk factors of 

dyslipidemia. Clients with the identified risk factors need more attention and follow up to 

reduce the chance of developing dyslipidemia. 
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Chapter One 

1.1 Introduction 

No one can deny that hypertension is the one of most common diseases in the developed 

and developing countries. Hypertension is a major health problem throughout the world 

because of its high incidence, prevalence and its association with increased risk of 

cardiovascular disease. The use of advanced technology in the diagnosis and treatment of 

hypertension has played a major role in recent dramatic declines in coronary heart disease 

and stroke mortality in all world countries.  However, in many of these countries, the 

control rates for high blood pressure have actually slowed in the last few years. It is 

estimated that by 2015, 1.2 billion people will be suffering hypertension worldwide 

(WHO, 2010).       

In the Eastern Mediterranean Region, the prevalence of hypertension averages 29% and it 

affects approximately 125 million individuals. Of greater concern is that cardiovascular 

complications of high blood pressure are on the increase, including the incidence of stroke, 

end-stage renal disease and heart failure (WHO, 2010). Hypertension, also known as high 

blood pressure, is a very common and serious condition that can lead to many complicated 

many health problems including coronary heart disease, stroke, kidney failure and heart 

failure. 

Hypertension disease in Palestine  is the eighth-leading cause of deaths in total population 

(4.8%), while it was the ninth leading cause of deaths in males and females (2.7% and 

3.8% respectively). Hypertension disease is the fifth-leading cause of cardiovascular 

diseases deaths in Palestine, 12.9% of the total cardiovascular mortality with a rate of 13.0 

per 100,000 (Palestine, MOH, 2005). The epidemic of cardiovascular diseases has been 

observed in developing countries  (WHO, 2003).  
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Dyslipidemia which has been closely linked to cardiovascular diseases is a key 

independent modifiable risk factor for cardiovascular diseases (Groundy, 1997). The 

prevalence of dyslipidemia is high and increasing in most developed countries 

(Wietlisbach, et al. 1997)  as well as in many developing countries as the result of the 

westernization of diet and other life style changes (Yamada, et al. 1997). The World 

Health Organization estimates that dyslipidemia is associated with more than half of the 

global cause of ischemic heart diseases (WHO, 2002). It has been shown that effective 

treatment of dyslipidemia reduces the rate of morbidity and mortality  ( Costa, et al. 2006). 

 

1.2 Research problem  

Cardiovascular disease (CVD) is the most important cause of death in both developed and 

developing countries of the world population (WHO, 2003). 

Dyslipidemia plays an important rule in the development of cardiovascular disease, which 

has become the leading cause of death in most developed countries as well as in 

developing countries. According to the World Health Report for 2002 indicates that 

hypercholesterolemia was the 10th leading risk factor in developing countries and the 

fourth in developed countries. The 2002 World Health Report indicated that high plasma 

cholesterol levels are responsible for 56% of CHD and 18% of nonfatal cerebrovascular 

diseases worldwide (WHO, 2002). 

Around one in three adults in England and Scotland have high blood pressure ≥140/90 

mmHg.  About 57 % of men and 61 % of  women in the United Kingdom have mean blood 

cholesterol levels of 5.3 mmol/L(200mg/dl) for men and 5.4 mmol/L(205mg/dl) for 

women or above (British Heart Foundation, 2008). 

About 40 % of Canadians have high blood cholesterol. This equates to an estimated 10 

million Canadians (Heart and Stroke Foundation of Canada, 2008).  



 3 

 According to Palestine Ministry of Health; CVD is the first leading cause of death among 

Palestinians in 2005 (Palestine, MOH, 2005). 

There is no Epidemiological data base about dyslipidemia in Palestine. Many risk factors 

of dyslipidemia can be modifiable. We hope the result of this study will help directly or 

indirectly in decreasing the morbidity and mortality rates due to dyslipidemia. Because of 

limited studies conducted to investigate the factors affecting dyslipidemia in Gaza strip we 

hope that this study will be the first data base to promote evidence-based diagnosis and 

management guideline of dyslipidemia. 

 

1.3 Justification of the study     

Dyslipidemia association to many diseases such as hypertension, cardiovascular, diabetes 

and others. Studying dyslipidemia risk factors among hypertensive patients in Gaza Strip, 

especially in young patients, are potentially useful for raising awareness of the relationship 

between dyslipidemia and hypertension. The study is important to be conduct in Gaza strip 

to decrease the cardiovascular mortality and to know the risk factors of dyslipidemia. .  

There is no epidemiological data base about dyslipidemia in Palestine. Because of limited 

study conducted to investigate factors affecting dyslipidemia in Gaza strip we hope that 

this study will be considered as a base line data to promote evidence-based diagnosis and 

management guideline of dyslipidemia. 

 

1.4  Objectives  

1.4.1 General  objective  

The general objective of the study is to investigate the common risk factors that are related 

to development of dyslipidemia among hypertensive patients in European Gaza Hospital. 
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1.4.2 Specific objectives  

1-To identify risk factors affecting dyslipidemia among hypertensive patients(smoking, 

obesity, physical activity, monthly income, compliance to diet). 

2-To identify the relationship between socio-demographic characteristics (work status and 

level of education) and dyslipidemia. 

3- To suggest recommendation to the policy makers and health professionals for adapting 

creative ways to control risk factors of dyslipidemia. 

 

1.5 Research questions  

1-  What are the risk factors that affect dyslipidemia among hypertensive patients? 

2- Is there an association between level of education and dyslipidemia? 

3- Is there an association between work status and dyslipidemia? 

4- Is there an association between family income  and dyslipidemia? 

5- Is there an association between physical activity and dyslipidemia? 

6- Is there an association between smoking and dyslipidemia? 

7- Is there an association between obesity and dyslipidemia ?  

8- Is there an association between compliance to diet  and dyslipidemia?  

 

1.6 Context of the study 

This study was conducted in European Gaza Hospital; therefore, the researcher presents 

some background information about the demographic, geographic context, population, 

Palestinian economy, health situation that have impact on the quality and the utilization of 

the health services. In addition, some information about the place of the study. 
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1.6.1 Demographic context 

The entire area of historical Palestine is about 27,000 Km2, Palestine stretching from Ras 

Al-Nakoura in the north to Rafah in the south. Palestine is bordered by Lebanon in the 

north, the Gulf of Aqaba in the south, Syria and Jordan in the east and by Egypt and the 

Mediterranean Sea in the west. Palestine was placed under the British mandate in 1919 

which had been terminated by Israel establishment in 1948 implementing the Balfour 

Declaration of 1917 had promised a homeland  for Jews. The result of implementation of 

that promise was the uprooting of most of the Palestinians from their cities, towns, and 

Villages and the migration to the West bank, Gaza strip, Jordan, Lebanon, Syria, and many 

other countries (Abu-Lughod, 1971).    

Based on estimates prepared by Palestinian Central Bureau of Statistics (PCBS) according 

to the results of the Population, Housing and Establishment Census of 2007, the total 

population of the Palestinian territory at mid-2011 was about 4.17 million; 2.12 million 

males and 2.05 million females. The estimated population of West Bank was 2.58 million 

of which 1.31 million males and 1.27 million females, while the estimated population of 

Gaza Strip (GS) totaled 1.59 million of which 806 thousand males and 782 thousand 

females. The percentage of urban population mid-2011 was about 73.8%, while the 

percentage of population in rural and camps areas was 16.9% and 9.3% respectively.  

Data revealed that the population of the Palestinian territory is a young population; the 

percentage of individuals aged (0-14) constituted 40.8% of the total population at mid 

2011of which 38.9% in West Bank and 44.1% in GS. The elderly population aged (65 

years and over) constituted 2.9% of the total population of which 3.3% in the West Bank 

and 2.4% in GS of mid-2011. Population density of The Palestinian territory is generally 

high at 693 persons/ Km2, particularly in GS is 4,353 persons/km2 compared to lower 

population density in West Bank at 456 persons / Km2 at mid-2011 (PCBS, 2011). 
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Gaza Strip 

Gaza strip is a narrow piece of land lying on the coast of the Mediterranean Sea. Its 

position on the crossroads from Africa to Asia made it a target for occupiers and 

conquerors over the centuries. The last of these was Israel who occupied the Gaza strip 

from Egyptians in 1967. Gaza Strip is very crowded place with area 378 sq. Km.(UNEP, 

2003). and constitutes 6.1% of total area of Palestinian territory land. In year of 2010 

the population number is to be 1,561,906  mainly concentrated in the cities, small villages, 

and eight refugee camps that contain two thirds of the population of Gaza Strip. In Gaza 

Strip, the population density is 4,279 inhabitants/km (Palestine, MOH, 2010). 

 

1.6.2 Socio-economical context 

The Palestinian economy is severely depressed compared with the pre-intifada period. Real 

growth of the gross domestic product (GDP) was estimated at 9.3 per cent for 2010, 

consisting of 7.6 per cent in the West Bank and 15.1 per cent in Gaza. While the gradual 

easing of movement restrictions contributed to economic growth in the West Bank, the 

main drivers were public expenditure by the Palestinian Authority and donor support, and 

also higher private sector confidence and reforms by the Authority. Growth in Gaza was in 

part attributed to the relaxation of the closure by Israel. Unemployment rates fell slightly in 

2010, compared with 2009, from 17.8 to 17.2 per cent in the West Bank, and from 38.6 to 

37.8 per cent in Gaza (United Nations, 2011). 

According to the national account the real GDP per capita in year 2010 was 1924, 6 US$ in 

West Bank and 876.7 US$ in Gaza strip. This situation is a result of Israeli enforced 

restriction on Palestinian movement, military operations, land confiscation and leveling 

and the construction of Barrier in addition to other escalating activities imposed on 

Palestinian people (PCBS, 2010). 
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1.6.3 Health care system  

Three main health providers offer health service in Gaza strip, UNRWA, NGOs/private 

and the Ministry of Health. MOH bears the heaviest burden, as it takes over the 

responsibility in Gaza strip for 59 primary health care centers, 25 hospitals and one 

rehabilitation center. (Palestine, MOH, 2010). Secondary health care services are provided 

by governmental, nongovernmental, UNRWA & private sector. The MOH is responsible 

for the main portion of the secondary health care services 60 � 70 % of the general & 

specified beds. There are 76 general hospitals with 4,878 beds 50.336 population/hospital 

ratio (Palestine, MOH, 2008).  

  

1.6.3.1 European- Gaza hospital 

European Gaza Hospital (EGH) is considered one of the advanced medical centers in the 

Palestine, located In Khan younis Governorate at the southern. The hospital complex 

contains facilities for a full range of secondary, primary and planned tertiary patient care 

services for both inpatients and outpatients. The services of the 240 bed center are at a 

high level of professional standards. EGH includes within its large margins, medical, 

surgical, orthopedic, cardiology, urology, cardiac catheterization, pediatrics, radiology, 

occupational health, pediatrics oncology, pediatrics hematology, adult oncology, ENT & 

audiometric surgery, Anesthesia and ICU (adult & pediatrics). Some patients may be 

refereed from khan younis to other hospital to receive medical and surgical care that are 

not provided in there (MOH, 2009). 
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1.7  Definition of Terms 
.  
Obesity: WHO defined obesity as body mass index {BMI=weight (kg)/height (m2)} equal 

to and greater than 30kg/m2. 

A smoker: a smoker can be defined as someone who, at the time of survey, smokes any 

type of tobacco product daily or occasionally. 

Physical inactivity: physical inactivity could be defined as, no reported exercise, 

recreation, or physical activities(other than regular job duties) during the previous 2 

month-prior the time of survey. 

Physical activity: reported exercise, recreation, or physical activities(other than regular 

job duties) during the previous 2 month-prior the time of survey. 

Low level of education: Is the level participating in the study so that the level of no more 

than high school. 

High level of education: Is the level participating in the study so that the level of more 

than bachelor degree. 

Hypertensive patient 

It is defined as the patient with  blood pressure ≥140/90 mmHg. Prehypertension refers to 

systolic blood pressure 120�139 mmHg or diastolic 80�89 mmHg. Normal blood pressure 

is referred to as <120/80 mmHg(WHO, 2006). 

Dyslipidemia 

High total cholesterol (TC) (> 200) , high triglyceride (TG) > 150) , high low density 

lipoprotein cholesterol (LDL) (> 130) and low  high density lipoprotein cholesterol (HDL) 

(< 40) (NCEP ATP III, 2002). 

1.8 Lay out of the study 

This study consists mainly from five chapters: introduction, conceptual framework and 

literature review, methodology, results and discussion, conclusion and recommendations. 
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The first chapter browsed general introduction to the study, where a brief background 

regarding the subject of the study was provided. The researcher illustrated the research 

problem, justification for conducting the study, objectives of the study, questions of the 

study, definition of terms and context of the study. 

The second chapter included two parts: the first part is conceptual framework where the 

researcher provided a schematic diagram of the conceptual framework of the study. The 

second part is the literature review related to the study topic and variables. In-depth 

detailed theoretical inquiry including previous studies were presented. 

The third chapter described methodology including study design, population, instrument, 

pilot study including validity and reliability of study instrument, ethical considerations and 

statistical analysis. 

In the fourth chapter, the study results and discussion were presented. The researcher 

treated the results in form of tables that make it easy for the reader to understand and make 

comments. The results were discussed in respect to available published previous studies 

that directly related to the topic of this study and its objectives. 

Finally, in the fifth chapter, the researcher presented conclusion and recommendations in 

the light of the study results. 
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Chapter II 

Literature Review 

2.1 Conceptual Framework  

Some related variables affect the occurrence of dyslipidemia among hypertensive patients 

in European Gaza Hospital, they include but not limited to: age, obesity , gender , Control 

of diet , level of education, work status, smoking and physical activity. Conceptual frame 

work includes two categories, each of them represent a determinant that will be studied in 

this research. 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
Figure (2.1): Conceptual Framework diagram 
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2.2 Magnitude of the problem 

Worldwide, hypertension is a major global chronic non communicable disease. One-

quarter of the world�s adult population has hypertension, and this is likely to increase to 

29% by2025. The absolute prevalence of hypertension in economically developed nations 

is 37.3% compared with 22.9% in developing nations. However, because there is a much 

larger population in the developing world, the absolute numbers of patients affected by 

hypertension are considerably higher and are likely to grow as increased globalization and 

economic improvement lead to urbanization and longer life expectancy 

( Kearney, et al, 2005).  

In the Eastern Mediterranean Region, the prevalence of hypertension averages 29% and it 

affects approximately 125 million individuals .Of greater concern is that cardiovascular 

complications of high blood pressure are on the increase, including the incidence of stroke, 

end-stage  renal disease and heart failure (WHO, 2010). 

 Hypertension, also known as high blood pressure, is a very common and serious condition 

that can lead to and/or complicate many health problems. These include coronary heart 

disease, stroke, kidney failure and heart failure.  

Hypertension disease in Palestine  is the eight-leading cause of deaths in total population 

(4.8%), while it was the ninth leading deaths in males and females (2.7% and 3.8%) of 

males and females deaths respectively. Hypertension disease is the fifth-leading cause of 

cardiovascular diseases deaths in Palestine 12.9% of the total cardiovascular mortality, 

with a rate of 13.0 per 100,000  (Palestine, MOH, 2005). 

WHO defined hypertension as a blood pressure ≥140/90 mmHg (WHO, 2006). 

Dyslipidemia, a major systemic disorder, is one of the most important risk factors for 

cardiovascular diseases which are a major cause of morbidity and a leading casus of 

mortality worldwide( Murray, and Lopez, 1997). 
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According to World Health Report for 2002 indicates that hypercholesterolemia is the 10th 

leading risk factor in high mortality in developing countries, and the fourth in developed 

countries and high plasma cholesterol levels are responsible for 56% of CHD and 18% of 

nonfatal cerebrovascular diseases worldwide (WHO, 2002). 

About 57 % of men and 61 % of women in the United Kingdom have mean blood 

cholesterol levels of 5.3 mmol/L(200mg/dl) for men and 5.4 mmol/L(205mg/dl) for 

women or above (British Heart Foundation, 2008). 

About 40 % of Canadians have high blood cholesterol. This equates to an estimated 10 

million Canadians (Heart and Stroke Foundation of Canada, 2008).  

 Many health education programmers focus of  reduction of CVD through reduce 

Cholesterol levels < 200 mg/dL or low-density lipoprotein cholesterol (LDL-C) < 130 

mg/dL, blood pressure (BP) < 140/90 mmHg  are the aims for optimal health in these 

programmers. Erem.c.et al 2008 conducts research about prevalence of dyslipidemia and 

associated risk factors among Turkish adults  and shows the prevalence of high TC, LDL-

C and TG, and low HDL-C increased steadily  with increase hypertension. 

Dyslipidemia was defined by the presence of one or more than one abnormal serum lipid 

concentration.  

Cholesterol is a waxy, fat-like substance that is found in all cells of the body. The body 

needs some cholesterol to work the right way. The  body makes all the cholesterol it needs. 

Cholesterol is also found in some of the foods eat. Body uses cholesterol to make 

hormones, vitamin D, and substances that help in digest foods. Cholesterol travel in blood 

stream and carried in small packages called lipoproteins . The small packages are made of 

fat (lipid) on the inside and proteins on the outside. Two kinds of lipoproteins carry 

cholesterol throughout body. Low-density lipoprotein (LDL) which sometimes called bad 
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cholesterol. High LDL cholesterol leads to a buildup of cholesterol in arteries. The higher 

the LDL level in the blood, the greater chance to cause heart disease.  

High-density lipoprotein (HDL) cholesterol is sometimes called good cholesterol.  

HDL carries cholesterol from other parts of body back to liver. The liver removes the 

cholesterol from the body. The higher  HDL cholesterol level, decrease chance of getting 

heart disease (American Heart Association, 2011). Cholesterol can build up in the walls of 

arteries (blood vessels that carry blood from the heart to other parts of the body).  

This buildup of cholesterol is called plaque . Over time, plaque can cause narrowing of the 

arteries. This is called atherosclerosis, or hardening of the arteries .Special arteries, called 

coronary arteries, bring blood to the heart. Narrowing of coronary arteries due to plaque 

can stop or slow down the flow of blood to heart. When the arteries narrow, the amount of 

oxygen-rich blood is decreased. This is called coronary heart disease (CHD). Large plaque 

areas can lead to chest pain called angina . Angina happens when the heart does not receive 

enough oxygen-rich blood. Angina is a common symptom of CHD. Some plaques have a 

thin covering and can burst (rupture), releasing cholesterol and fat into the bloodstream. 

The release of cholesterol and fat may cause blood to clot. A clot can block the flow of 

blood. This blockage can cause angina or a heart attack. Lowering cholesterol level 

decreases chance for having a plaque burst and cause a heart attack. Lowering cholesterol 

may also slow down, reduce, or even stop plaque from building up .Plaque and resulting 

health problems can also occur in arteries elsewhere in the body. 

 ( National Heart Lung and Blood Institute, 2008). 

There are many factors affecting dyslipidemia and hypertension. These factors affect 

adversely the general health of hypertension patients. Researches approved that there are 

some factor associated with dyslipidemia such as age, smoking, BMI (obesity), gender, 

physical inactivity, social class and educational level. 
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Cross-sectional population-based study of  Prevalence, treatment and control of 

dyslipidemia in Switzerland in 2010, the study found that Prevalence of dyslipidaemia was 

positively related with age, smoking and BMI (P for trend <0.001) and presence of CVD 

(OR=20.9, 95% CI: 16.0�27.1). Also, it showed negatively related with female sex 

(OR=0.70, 95% CI: 0.60�0.82) and higher educational level (P for trend 0.010) 

 ( Firmann, et al. 2010). 

 A study conducted to determine Prevalence of dyslipidemia and its associated factors 

among Jordanian adults. The result shown that prevalence of dyslipidemia was greater in 

men than women except for TC and was significantly associated with age, male sex, and 

BMI (Khader, et al. 2010).   

 Another study examined of Prevalence and Associated Factors of Dyslipidemia in the 

Adult Chinese Population. The result showed that presence of dyslipidemia was 

significantly associated with increasing age (odds ratio (OR):1.02; 95% confidence interval 

 (CI): 1.01, 1.03), female gender (OR:1.51; 95%CI: 1.25, 1.83), body mass index 

 (OR:1.13; 95%CI: 1.10, 1.15),diastolic blood pressure (OR:1.02; 95%CI: 1.01, 1.03),  

and smoking (OR:1.23; 1.01, 1.51). Among those who had dyslipidemia  

(Wang, et al. 2011). 
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2.3 Prevalence of Risk Factors 

In a nationwide study conducted in Germany with 1,511 primary care physicians and 

35,869 patients we determined the prevalence of dyslipidemia, its recognition, treatment, 

and control rates. Diagnosis of dyslipidemia was based on TC and LDL-C. Basic 

descriptive statistics and prevalence rate ratios, as well as 95% confidence intervals were 

calculated. Results: Dyslipidemia was highly frequent in primary care (76% overall). 

48.6% of male and 39.9% of female patients with dyslipidemia was diagnosed by the 

physicians. Life style intervention did however control dyslipidemia in about 10% of 

patients only. A higher proportion (34.1% of male and 26.7% female) was controlled when 

receiving pharmacotherapy. The chance to be diagnosed and subsequently controlled using 

pharmacotherapy was higher in male (PRR 1.15; 95%CI 1.12�1.17), in patients with 

concomitant cardiovascular risk factors, in patients with hypertension (PRR 1.20; 95%CI 

1.05�1.37) and cardiovascular disease (PRR 1.46; 95%CI 1.29�1.64), previous myocardial 

infarction (PRR 1.32; 95%CI 1.19�1.47), and if patients knew to be hypertensive (PRR 

1.18; 95%CI 1.04�1.34) or knew about their prior myocardial infarction (PRR 1.17; 

95%CI 1.23�1.53)( Thiessen, et al. 2008). Another study conducted in France to determine 

Low High Density Lipoprotein Cholesterol: Prevalence and Associated Risk-Factors in a 

Large French Population. A group of 18,483 men and 22,047 women 16�79 years of age 

were investigated during a medical check-up. Relevant parameters were studied in three 

groups according to age and gender specific percentile classes (<5th [HDL5] median and 

O95th). Gender-specific logistic regression models selected variables associated with 

HDL5. RESULTS: Using the National Cholesterol Education Program Adult Treatment 

Panel III criteria (threshold: 40 mg/dL in men, 50 mg/dL in women) the prevalence of low 

HDL-C was 11.1% and 26.4% in men and women and it decreased with age. Mean HDL-C 

levels increased with age. HDL5 was positively associated with a sedentary lifestyle and 
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deprivation (p < 0.00001) (ROUVRE, et al. 2011).  Other study conducted in Lithuanian to 

exam in describe trends in serum total, low and high density lipoprotein cholesterol, 

triglycerides and nutrition habits in Lithuanian rural population between 1987 and 1999. 

The article presents the data of three screenings of random samples of the population aged 

25�64 of five Lithuanian rural regions. The increasing age was strongly correlated with 

higher prevalence of hypercholesterolemia in both genders. The prevalence of 

hypercholesterolemia was higher among men with higher education, overweight, 

hypertension and smokers than among those with low education, normal weight, normal 

level of blood pressure and nonsmokers. In women hypercholesterolemia was associated 

only with hypertension (Grabauskas, et al. 2003). Another study conducted in India to 

analyze Prevalence of dyslipidemia in Young Adult Indian Population. The result shown 

that prevalence of dyslipidemia was greater in men than women and was significantly 

associated with age, male sex. The prevalence of dyslipidemia was observed to be higher 

in males then in females. Among participants who had a total Cholesterol (TC) 

concentration ≥ 200mg/dl, 38.7% were males and 23.3% were females. High density 

lipoprotein cholesterol (HDL-C) was abnormally low in 64.2% males and 33.8% in 

females. The increase of prevalence of hypercholesterolemia and  hypertriglyceridemia 

was more prominent in 31-40 age group than in ≤ 30 age group (Sawant, et al. 2008). 

Other study conducted in China to exam in  the prevalence of Dyslipidemia and Associated 

Factors Among the Hypertensive Rural Chinese Population, across-sectional survey was 

conducted during 2004 - 2006 through a cluster multistage sampling to a resident group of 

6,412 individuals (2,805 men, 3,607 women) with hypertension, aged > 35 years. The 

result showed that Risk factors of TC and LDL-C were women, age prevalence for  both  

was significantly higher in women than in men ( p < 0.001) and prevalence of both 

increased with increased age ( p < 0.001) (Zhang, et al.  2006). 
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Another study investigate the plasma lipid levels in a national representative sample of 

subjects and to determine the prevalence of dyslipidemia in the Chinese population. 

Methods Plasma lipid profile was analyzed using the data obtained during the Chinese 

national nutrition and health survey (CNHS) in 2002 which involved 14 252 participants at 

the age of 18 years or older. Results shown that the mean levels of total cholesterol (TC), 

triglyceride (TG) and high density lipoprotein cholesterol (HDL-C) in the participants were 

3.81 mmol/L, 1.10 mmol/L, and 1.30 mmol/L, respectively. In the groups of participants at 

the age of 18-44 years, 45-59 years, and over 60 years the mean TC level was 3.70 

mmol/L, 4.09 mmol/L and 4.21 mmol/L, respectively, and the mean TG level was 07 

mmol/L, 1.21 mmol/L, 1.20 mmol/L, 1.29 mmol/L, 1.33 mmol/L, and 1.33 mmol/L, 

respectively. The prevalence of dyslipidemia in Chinese adults was 18.6% and 22.2% in 

males and 15.9% in females. Dyslipidemia prevalence was higher in urban districts than in 

rural areas (21.0% vs. 17.7%). The prevalence of hypercholesterolemia, 

hypertriglyceridemia, and low HDL cholesterol was 2.9%, 11.9%, and 7.4% respectively 

among the participants  (ZHAO, et al. 2007). 

 Another study population-based, cross-sectional study in the Xinjiang pasture area was 

performed which included 2251 participants aged over 30 years (90.33% participation rate) 

of whom 71.26% were Kazaks. Several risk factors were considered: hypertension (defined 

as systolic or diastolic blood pressure or both of at least 140/90 mmHg measured on one 

occasion or treatment for hypertension) overweight/obesity (body mass index ≥ 25 kg/m2) 

alcohol intake, smoking/tobacco use and dyslipidemia. Outcomes were prevalence of 

hypertension, obesity and dyslipidemia and the associated risk factors of hypertension 

detected by multivariate logistic regression analysis taking into account various metabolic 

and lifestyle characteristics. Results: The prevalence of hypertension, overweight/obesity 

and dyslipidemia in all participants from the pasture area of Xinjiang was 51.9%, 47.9% 
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and 49.2% respectively. Independently, the prevalence and awareness of hypertension was 

52.6% and 15.3% among Kazaks (n = 1604), 54.6% and 14.1% among Uygurs (n = 418), 

39.5% and 16.1% among Mongolians (n = 81) and 43.9% and 18.2% among non-Xinjiang-

born Han immigrants (n = 148). The prevalence of overweight/obesity in Kazaks, Uygurs, 

Mongolians and Han immigrants was 46.7%, 48.9%, 62.5% and 50.3%, respectively. The 

prevalence of dyslipidemia in the four ethnic groups mentioned was 53.5%, 34.8%, 49.3% 

and 47.3%, respectively. The mean blood pressure in all participants was 136/86 mmHg 

(pre-hypertensive), the mean BMI was 24.7 kg/m2. Based on multiple logistic regression 

analysis, the significant risk factors for hypertension were age [1.07(1.06-1.09), P < 

0.0001], overweight/obesity [overweight: 1.61(1.22-2.13), p = 0.0007; obesity: 1.95 (1.33-

2.87), p = 0.0007], hypercholesterolemia [1.30(1.15-1.47), p < 0.0001] and an alcohol 

intake of over 30 g/day [2.22(1.43-3.45), p = 0.0004] (Yao, et al, 2010). 

 Another study conducted in Thailand to exam in  Dyslipidemia in Thai Rural Adults 

Random sampling was conducted in 443 volunteers, 187 males and 256 females, aged > 35 

years present the results showed the high prevalence of dyslipidemia in the present study 

group, especially in the women. It was found that 57.03% of the women and 46.51% of the 

men had a total cholesterol level greater than 200 mg/dL, while 20.31% of the women and 

17.1% of the men had a total cholesterol level greater than 240 mg/dL.. In addition, the 

serum cholesterol level increased by age in both genders (Nillakupt, et al, 2005). 

Another study was conducted in Korea to analyze Prevalence of Low HDL-Cholesterol 

Levels and Associated Factors Among Koreans data were obtained from the 1998 Korean 

National Health and Nutrition Examination Survey, which was a cross-sectional national 

health survey. The total study population amounted to 7,300 individuals (3,283 men, 4,617 

women), aged 18 years and older. . It was found that was a greater risk of low HDL-C with 

an increased body mass index, abdominal obesity, cigarette smoking, and physically 
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inactive lifestyle in men (Kim, et al.  2006). Another study conducted in Taiwan to exam 

in Prevalence of Dyslipidemia and Mean Blood Lipid Values in Taiwan: Results from the 

Nutrition and Health Survey in Taiwan (NAHSIT, 1993-1996) They found that (a) 

cholesterol levels of males were lower than females in mid-to old age group (≥ 45 years 

old); (b) triglyceride values of females were lower than males in young adulthood (19~44 

years), but higher than males after the age of 45 years, and (c) adult females had higher 

HDL-C value and lower ratio of total cholesterol to HDL-C than males. The prevalence of 

hypercholesterolemia was 10.2% in adult males and 12.6% in mid-to-old aged men, and 

that in females was 11.2% and 24.4%, respectively. The prevalence of 

hypertriglyceridemia was 13.4% and 6.1% in adult males and females (≥ 19 years as a 

whole), respectively. It was 12.3% in mid-to-old aged men (≥ 45 years), and 11.9% in 

women. The mean cholesterol values were similar to values of several previous surveys in 

different areas of Taiwan. But it was higher than those in some areas of Mainland China, 

and lower than those of western countries. People in metropolitan cities had a higher level 

of blood cholesterol than other areas. The average triglyceride values of males and females 

were higher than those of previous studies in Taiwan and of people in Mainland China. 

Mountainous stratum with predominantly aboriginal residents had higher level of 

triglycerides and body mass index (BMI) than other strata. The associations between 

dietary intakes of men and women and blood lipids were examined controlling for age and 

BMI. Result showed that Keys score, which was derived from saturated fat, 

polyunsaturated fat and dietary cholesterol of a 24-hour recall, was positively related to 

blood cholesterol and LDL-C in men, but not in women. Average alcohol intakes per day 

were related to HDL-C positively, but LDL-C negatively in men and women. The regional 

differences in blood lipid profiles in Taiwan are consistent with the dietary and life-style 

variations island-wide (Chang, et al . 2002).  
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Another study was conducted in Nepal to exam in the Lipid profile of adult Nepalese 

population (n = 454; M: 180 and F: 274; Mean age: 42.8±15.5 years). The mean ± SD 

(mg/dl) level of total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL) 

and high density lipoprotein (HDL) was 184±50.7, 147.4±79.9, 111.9±42.0 and 45.0±11.7, 

respectively. All lipid levels except LDL were higher among 41 to 60 years age group 

while LDL was higher among participants aged >60 years. Desirable TC level (<200 

mg/dl) was found in 78.0% of the total population while the normal TG (<150 mg/dl) and 

LDL (<129 mg/dl) was found in 61.5% and 72.0%, respectively. High TC (>240 mg/dl) 

and very high TG (>500mg/dl) and LDL (>190 mg/dl) were found in 8.8%, 2.6% and 5.8% 

of participants, respectively. Higher HDL level (40 mg/dl) was seen in 60.0% of the total 

population. Higher percentage of women than men (65.3% vs. 52.2%) had >40 mg/dl HDL 

level. Normal lipid profile (TC <200 mg/dl, TG <150 mg/dl, LDL <129 mg/dl, HDL >40 

mg/dl) was seen in 26.7% of participants, and was higher in females (32.1%) than in males 

(18.3%). The overall mean cholesterol level was within normal limit. Mean LDL level 

showed increasing trend with age and about one fourth of participants had normal lipid 

profile (Limbu, et al. 2008). Other study conducted to analyze the Prevalence of 

Dyslipidemia in Elderly Subjects in Asaba, South-South, Nigeria, total of 176 elderly male 

(62.5%) and female (37.5%) aged 50 years and above were enrolled in this study. Total 

cholesterol, LDL-cholesterol, HDL-cholesterol and triglycerides were determined using 

standard cholesterol LDL precipitating reagents/kits. Majority (43.8%) of the subjects were 

in the 60-69 age range while 9.1% of the sample population was aged 80 years or more. 

Mean total cholesterol was 5.38 ± 4.40mmol/l, LDL � cholesterol 2.91 ± 0.82 mmol/L, 

HDL-cholesterol 1.61 ± 0.42mmol/L and triglyceride 1.80±7.49mmol/L. , 69.9% of the 

study population had dyslipidemia. In the men, prevalence of dyslipidemia was 

approximately same between ages 50-69 years, but showed a progressive decline from 70 
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years. In females, the reverse was observed. Prevalence of dyslipidemia increased 

progressively with age. Elevated LDL values were the most common observed lipid 

abnormality in our subjects, while low HDL was the least common(Odenigbo, et al. 2010). 

Other study conducted in Guadeloupe to exam the Lipid profile in an adult population in 

Guadeloupe. A cross-sectional survey of insured subjects in an Health Center of 

Guadeloupe in 1999. Data from a consecutive series of 1 010 individuals aged 18 years and 

older, collected during a 3 month-period, were used. The researcher found that Overall 

27% had elevated total cholesterol (TC) levels above 200 mg/dL, 11.7% had TC levels 

above 240 mg/dL, 18.1% had LDL-C levels above160 mg/dL, 12.5% had HDL-C below 

35 mg/dL and 2.7% had triglyceride levels above 200 mg/dL. Isolated low HDL-C was 

found in 22% of the subjects and 10.8% had both TC above 240 mg/dL and LDL-C above 

160 mg/dL. Only 22% of the subjects with high TC were aware of their diagnosis and 5% 

were treated. The risk of having hypercholesterolemia above 200 mg/dL was 

independently and significantly higher in case of hypertension, age above 45  in men or 55  

in women, body mass index above 30 and familial history of dyslipidemia 

 (Foucan, et al, 2000). In 2009  a cross-sectional CARMELA was a cross-sectional study 

of cardiovascular risk conducted between September 2003 and August 2005 in adults (aged 

25 to 64 years) living in Barquisimeto (n=1,824), Bogotá (n=1,511), Buenos Aires 

(n=1,412), Lima (n=1,628), Mexico City (n=1,677), Quito (n=1,620), and Santiago 

(n=1,605). Dyslipidemia was defined as the presence of one or more of the following 

conditions: triglycerides≥200 mg/dL, or total cholesterol (TC)≥240 mg/dL, or HDL 

cholesterolb40 mg/dL, or LDL cholesterol=not optimal, or currently taking antilipemic 

agents. Results. Prevalence rates of dyslipidemia in men and women were: 75.5% (CI: 

71.9�79.1) and 48.7% (CI: 45.4�51.9) in Barquisimeto; 70% (CI: 66.2�73.8) and 47.7% 

(CI: 43.9�51.5) in Bogotá; 50.4% (CI: 46.8�54.0) and 24.1% (CI: 21.0�27.2) in Buenos 
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Aires; 73.1% (CI: 69.3�76.8) and 62.8% (CI: 59.2�66.5) in Lima; 62.5% (CI: 58.5�66.5) 

and 37.5% (CI: 33.5�41.6) in Mexico City; 52.2% (CI: 47.9�56.5) and 38.1% (CI: 34.5�

41.7) in Quito; and, 50.8% (CI: 47.1�54.4) and 32.8% (CI: 29.3�36.3) in Santiago 

(Vinueza , et al. 2009). A cross-sectional study was conducted in 1846 students from 8 

randomly selected public junior high schools in Mexico City. Anthropometry, blood 

pressure, and 12-hour fasting lipids and lipoproteins were measured. We studied 770 male 

and 1076 female adolescents (13.2 ± 1 years). The most prevalent dyslipidemia was low 

high-density lipoprotein cholesterol (HDL-C) (<35mg/dL) either combined with other 

abnormalities (17.5% for male and 12.9% for female subjects, P <001) or isolated (13.5% 

and 9.6% for male and female subjects, respectively, P <001). Obese subjects showed the 

highest prevalence of low HDL-C (47.2% for male and 34.4% for female subjects) and of 

high total cholesterol, low-density lipoprotein cholesterol (LDL-C), and triglycerides (TG) 

(19.4%, 27.8%, and 36.1%, respectively, for male subjects; 9.8%, 13.1%, and 24.6%, 

respectively, for female subjects). Multiple regression analysis showed that waist 

circumference was negatively associated with HDL-C and positively associated with LDL-

C and TG levels, whereas Tanner stages were negatively associated but sex was positively 

associated with total cholesterol, LDL-C, and TG concentrations. As in Mexican adults, 

low HDL-C and high TG levels were the most prevalent dyslipidemia. Increased blood 

lipids over long periods suggest that, as adults, these adolescents will be facing a higher 

risk for atherosclerosis (Posadas-Sánchez, et al. 2007). Another study was conducted in 

Turkey to estimate Prevalence of dyslipidemia and associated risk factors among Turkish 

adults: Trabzon lipid study. A total of 4,809 subjects (2,601 women and 2,208 men) were 

included in the study. Individuals older than 20 years were selected from their family 

health cards. The researcher found that overall, the mean levels of LDL-C, TG and were 

higher in men than in women, whereas the mean level of HDL-C was higher in women 
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than in men. The prevalence's of hypercholesterolemia (C>200 mg/dl), elevated LDL-C 

(C>130 mg/dl), low HDL-C (<40 mg/dl), and hypertriglyceridemia (C>150 mg/dl) were 

37.5, 44.5, 21.1, and 30.4%, respectively. Prevalence's of dyslipidemia were higher in men 

than in women, except for TC (P<0.0001). The prevalence's of high TC, LDL-C, TG, 

increased with age, with the highest prevalence's in the 60�69-year-old group, and declined 

thereafter. The prevalence of high TC, LDL-C and TG, a high and low HDL-C increased 

steadily in line with BP, BMI. Dyslipidemia was positively associated with marital status, 

parity, cessation of cigarette smoking and current cigarette use, and negatively associated 

with the level of education, household income, and physical activity (Erem, et al. 2008). 

In 1996  cross-sectional national epidemiological household survey was carried out, 

consisting of 4539 Saudi subjects, over the age of 15 years. The sample was adjusted for 

gender, age, regional and residency, and urban versus rural population distribution. The 

following details were taken for each subject: height, weight, calculation of body mass 

index (BMI) and random blood samples for total cholesterol measurements It was found 

that the mean TCC for all female subjects was significantly higher than for male subjects 

(4.24 versus4 mmol/l). The mean TCC of female subjects, aged 40-59 years was higher, 

but not significantly so, than for male subjects (4.5 versus 4.4 mmol/l). There was a 

progressive increase in TCC with age, reaching a maximum at the fifth and sixth decades 

for male and female subjects, respectively. There was a progressive increase in mean TCC 

with increasing BMI values for male and female subjects with higher values of mean TCC 

for female subjects for any given BMI value. The prevalence of HC, 5.2-6.2 mmol/l was 

9% and 11% for all male and female subjects, respectively (P=O.74), whereas the 

prevalence of HC, >6.2 mmol/l was 7% and 8% for male and female subjects, respectively 

(P=O.52). The prevalence of HC 5.2-6.2 mmol/l for subjects aged 40-59 years was 14% 

and 10% for male and female subjects, respectively (P=O.67), whereas the prevalence of 
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HC >6.2 mmol/l was 9% and 11% for male and female subjects, respectively (P=O.6). 

There was a progressive increase in the prevalence of HC with age for male and female 

subjects. The prevalence of HC >5.2 mmol/l increased with increasing BMI values. The 

prevalence of HC of female subjects was significantly higher than for male subjects among 

normal weight groups. The prevalence of HC (>6.2 rnmol/l) for female subjects was 

higher, however, not significant than for male subjects among overweight and obese 

groups. The prevalence of HC, whether for male or female subjects, was higher among 

diabetics when compared with non-diabetic subjects. The prevalence of HC (>6.2 mmol/l) 

among male subjects was higher for smokers when compared with non-smokers 

 (Al-Nuaim, et al. 1996). Another study was conducted in Kuwait to assess the association 

between obesity [adult Body Mass Index (BMI) ≥ 30] and cardiovascular risk factors 

among adult Kuwaiti nationals. A cross sectional study conducted among adult Kuwaiti 

nationals (20-44 years old). A sample of 296 subjects was selected. Results: Obesity was 

prevalent among 42% of the sample with male preponderance. Obese individuals were 

significantly at higher risk of developing cardiovascular risk factors such as higher total 

cholesterol (OR=48, CI:9.8-235.9), LDL (OR=28, CI:9.3-81.3), impaired fasting blood 

sugar (OR=16, CI:6.2-43.2), prehypertensive systolic blood p pressure (OR=5.4, CI:1.9-

15.4) and prehypertensive diastolic blood pressure (OR=5.5, CI:1.2-25.9) than non obese 

subjects after adjusting other confounders(Orifan, et al. 2007). Another study was 

conducted in Iraq to establish the prevalence of dyslipidemia in the Iraqi adult population 

in Mosul, Iraq, according to the different recommended criteria. The study was carried out 

from October 2003 to April 2004, with 871 apparently healthy volunteers (413 males, 458 

females) aged 20-70 year ([mean +/- SD] 41.2 +/- 13.8 year). Fasting blood specimens 

were collected from all subjects for measurement of serum lipid profile including 

triglycerides (TG), total cholesterol (TC), high density lipoprotein-cholesterol (HDL-C), 
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low density lipoprotein-cholesterol (LDL-C), and ratios of cholesterol such as TC:HDL-C, 

LDL-C:HDL-C, and TG:HDL-C. Classification was carried out according to the different 

cut-off levels as recommended by the 2001 American National Cholesterol Education 

Program (NCEP) III using thresholds of TG > or = 150 mg/dl (2.0 mmol/L), LDL-C > or = 

100 mg/dl (2.6 mmol/L), HDL-C<40 mg/dl (1.04 mmol/L), and non-HDL-C> or 130 

mg/dl (3.37 mmol/L). The criteria of the 1998 British Hyperlipidemia Association (BHA) 

were also followed using thresholds of TG > or =180 mg/dl (2.4 mmol/L), TC > or 194 

mg/dl (5.0 mmol/L), LDL-C > or = 116 mg/dl (3.0 mmol/L), HDL-C< or =45 mg/dl (1.15 

mmol/L), TC:HDL-C> or =5.0, HDL-C:DL-C> or =2.5, and TG:HDL-C> or =3.0. Based 

on the American NCEP III criteria, the dyslipidemic states were noted with high TG 

(41.6%), high LDL-C (57.8%), low HDL-C (49.9%), and high non-HDL-C (56.8%) from 

the subjects. Based on the BHA criteria, high TG (24.5%), high TC (32.7%), high LDL-C 

(37.8%), high TC:HDL-C (30.9%), high LDL-C HDL-C (55.7%), and high TG:HDL-C 

(58.3%) were noted(Abed and Chilmeran, 2006). 

 

2.4 Risk factors 

2.4.1 Age 

 In Cross-sectional, population-based, To determine the prevalence of dyslipidemia in 

adults in the city of Campos dos Goytacazes, in the Brazilian state of Rio de Janeiro, and to 

identify its relation to risk factors. The following prevalence's were observed: of 

dyslipidemia 24.2%; of hypercholesterolemia, 4.2%; of elevated LDL-C, 3.5%; of low 

HDL-C, 18.3%; and of hypertriglyceridemia, 17.1%. The following mean levels were 

observed: cholesterol, 187.6 +/- 33.7 mg/dL; LDL-C, 108.7 +/- 26.8 mg/dL; HDL-C, 48.5 

+/- 7.7 mg/dL; and triglycerides, 150.1 +/- 109.8 mg/dL. The following variables showed a 

positive correlation with dyslipidemia: increased age (P<0.001) (De Souza et al. 2003). 
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The coming study induced 14 963 individuals 20-90 years of age mean serum TC, LDL-C, 

and TG concentrations were increased compared with the values obtained in 1984-1986, 

with 52.7% of males and 42.9% of females having at least one abnormal lipid 

concentration. Hypercholesterolemia occurred in 6% of males and 2.8% of females in the 

younger group (20-39 years) and in 20.2% of males and 38.7% of females in the older 

group (>60 years). HDL-C was abnormally low in approximately 7% of males and in 1.6% 

of females. The prevalence of hypercholesterolemia, hypertriglyceridemia, and abnormally 

low HDL-C, especially the presence of slight hypertriglyceridemia, were higher than in 

1984-1986  in all age groups. The increase was most prominent in the middle age group 

(40-59 years) (Li, et al. 2005). 

2.4.2 Gender 

Most studies state that dyslipidemia is more prevalent among men than among women 

Data from 6246 participants aged 20�64 years (2339 males and 3907 females) in the cross-

sectional phase of Tehran Lipid and Glucose Study (February 1999�May 2000) were used 

to determine distribution of serum lipid levels after 12�14 hour overnight fast. Mean total 

cholesterol (TC) concentration was 210 mg/dl. TC was significantly greater in females 

than males, 213 and 206 mg/dl, respectively (p < 0:0001). Thirty-one percent of population 

had TC values between 200 and 239 and 24% had values of 240 mg/dl or greater. Mean 

low-density lipoprotein cholesterol (LDL-C) was 129 and 135 mg/dl in males and females, 

respectively (p < 0:0001). Twenty-seven percent had LDL-C values between 130 and 159 

and 23% had values 160 mg/dl or greater. The mean triglycerides (TGs) values were 190 

and 162 mg/dl for males and females, respectively (p < 0:0001). The mean high-density 

lipoprotein cholesterol (HDL-C) was 39 in males and 45 mg/dl in females (p < 0:0001) 

(Azizi, et al, 2003).But some other studies indicate that the prevalence is more prevalent 

among women than among men. The objective of this study was to look at the pattern of 



 27 

serum total cholesterol concentration (TCC) distribution and the prevalence of 

hypercholesterolemia (HC) in Saudi Arabia. A cross-sectional national epidemiological 

household survey was carried out, consisting of 4539 Saudi subjects, over the age of 15 

years. The sample was adjusted for gender, age, regional and residency, and urban versus 

rural population distribution. The following details were taken for each subject: height, 

weight, calculation of body mass index (BMI) and random blood samples for total 

cholesterol measurements It was found that the mean TCC for all female subjects was 

significantly higher than for male subjects (4.24 versus 4 mmol/l) (Al-Nuaim, et al. 1996). 

2.4.3 educational level and House hold Income 

The extent to which high-density lipoprotein (HDL) cholesterol levels can be increased in 

patients with low HDL cholesterol is important because low HDL cholesterol levels 

increase the risk of coronary heart disease (CHD). During the past 14 years, we have 

assessed risk factors in Turks, a population in which extremely low HDL cholesterol 

levels (mean 36 mg/dl in men, 42 mg/dl in women) are a prime CHD risk factor. Although 

genetically determined to a significant extent, these low HDL cholesterol levels can be 

modulated by lifestyle factors, as in other populations. We measured the HDL cholesterol 

levels in men and women residing in Istanbul at 3 time points: 1990 to 1993, 1996 to 2000, 

and 2003. The mean HDL cholesterol levels increased from 45.3 +/- 9.5 mg/dl in 1990 to 

1993 to 49.7+/- 12 mg/dl in 2003 (p <0.0001) in women, but were virtually unchanged in 

men (38+/- 8 vs. 39+/- 10 mg/dl). In contrast to previous years, the HDL cholesterol levels 

in women in 2003 were markedly affected by education level and socioeconomic status, 

averaging 56+/- 9 mg/dl in those with a university education and 48+/- 12 mg/dl in those 

with a primary school education. Part of this difference could be explained by less 

smoking and more exercise and lower body mass index (average 25.6 +/- 4.9 vs. 29.7 5.1 

kg/m2) of the highly educated women (Mahley, et al. 2005). 
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A study was designed to estimate Prevalence of dyslipidemia and associated risk factors 

among Turkish adults: Trabzon lipid study. A total of 4,809 subjects (2,601 women and 

2,208 men) were included in the study. Individuals older than 20 years were selected from 

their family health cards. The researcher found that Overall, the mean levels of LDL-C, TG 

and were higher in men than in women, whereas the mean level of HDL-C was higher in 

women than in men. The prevalence's of hypercholesterolemia (>200 mg/dl), elevated 

LDL-C (>130 mg/dl), low HDL-C (<40 mg/dl), and hypertriglyceridemia (>150 mg/dl) 

were 37.5, 44.5, 21.1, and 30.4%, respectively. Prevalence's of dyslipidemia were higher in 

men than in women, except for TC (P\0.0001). The prevalence's of high TC, LDL-C, TG, 

increased with age, with the highest prevalence's in the 60�69-year-old group, and declined 

thereafter. The prevalence of high TC, LDL-C and TG, a high and low HDL-C increased 

steadily in line with BP, BMI. Dyslipidemia was positively associated with marital status, 

parity, cessation of cigarette smoking and current cigarette use, and negatively associated 

with the level of education, household income, and physical activity (Erem, et al. 2008). 

2.4.4 Obesity 

Obesity has become an epidemic problem worldwide, and in the Eastern Mediterranean 

Region the status of overweight has reached an alarming level. A prevalence of 3%.9% 

overweight and obesity has been recorded among preschool children, while that among 

schoolchildren was 12%.25%. A marked increase in obesity generally has been noted 

among adolescents, ranging from 15% to 45%. In adulthood, women showed a higher 

prevalence of obesity (35%.75%) than men (30%.60%). Several factors, such as change 

in dietary habits, socioeconomic factors, inactivity and multiparty (among women) 

determine obesity in this Region. There is an urgent need for national programmers' to 

prevent and control obesity in the countries of the Region (Musaiger, 2004). 
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The relationship between dyslipidemia and obesity has been clearly shown in both men 

and women. A national survey of adults in the United States that included measurement of 

height, weight, blood pressure, and lipids (National Health and Nutrition Examination 

Survey III 1988-1994). Crude age-adjusted, age-specific means and proportions, and 

multivariate odds ratios that quantify the association between hypertension or dyslipidemia 

and BMI, controlling for race/ethnicity, education, and smoking habits are presented. More 

than one-half of the adult population is overweight (BMI of 25 to 29.9) or obese (BMI of > 

or =30). The prevalence of high blood pressure and mean levels of systolic and diastolic 

blood pressure increased as BMI increased at ages younger than 60 years. The prevalence 

of high blood cholesterol and mean levels of cholesterol were higher at BMI levels over 25 

rather than below 25 but did not increase consistently with increasing BMI above 25. Rates 

of low HDL-C increased and mean levels of HDL-C decreased as levels of BMI increased. 

The associations of BMI with high blood pressure and abnormal lipids were statistically 

significant after controlling for age, race or ethnicity, education, and smoking; odds ratios 

were highest at ages 20 to 39 but most trends were apparent at older ages. Within BMI 

categories, hypertension was more prevalent and HDL-C levels were higher in black than 

white or Mexican American men and women (Brown, et al. 2000). 

Another study the researchers conducted a cross-sectional assessment for the prevalence of 

dyslipidemia among rural Thais (in Khon Kaen province) using the National Cholesterol 

Education Program (NCEP) Adult Treatment Panel (ATP III) Guidelines. The 325 subjects 

recruited (136 men; 189 women) averaged 53.8 +/- 17.6 years of age (range, 20-88). After 

having the subjects fast 12 hours, serum samples were collected. Total cholesterol, 

triglycerides, low-density lipoprotein (LDL-C) and high-density lipoprotein (HDL-C) 

cholesterols were measured. The prevalence of hypercholesterolemia (> 200 mg/dL), 

hypertriglyceridemia (> 150 mg/dL), high LDL-C (> 130 mg/dL) and low HDL-C (< 40 
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mg/dL) was 31, 40, 20 and 14 per cent, respectively. Women had a 2- to 3.5-fold higher 

prevalence of hypercholesterolemia and high LDL-C than men, while the prevalence of 

hypertriglyceridemia was comparable. The prevalence of dyslipidemia increased with 

advancing age and increasing BMI (Pongchaiyakul, et al. 2005). 

The researchers conducted a cross-sectional the prevalence dyslipidemia and obesity in 

Mexico. The researches find Mixed dyslipidemias (hypercholestremia and  

 hypertriglyceridemia increased with increase BMI (Barquera, et al. 2007). This study was 

aimed at testing the association across three contrasted populations and at assessing the 

performances of abdominal obesity as a screening tool for dyslipidemia. Data were drawn 

from three population health surveys recently conducted in two regions of a developed 

country (Switzerland, mostly of Caucasian origin, n =52650) and in a less developed 

country (Seychelles, Indian Ocean, mostly of black descent, n =5806). They found A 

consistent direct association between abdominal obesity and dyslipidemia (odds ratios 

varying from 1.85 to 4.56) was found in the three populations.( Paccaud,  F. et al. 2000).  

2.4.5 Smoking 

The researchers comprises individuals enrolled in surveys from Greece and Cyprus. This 

work includes 53 apparently men and 97 women, aged 65 to 100 years, from various areas 

of Cyprus. The cohort study was conducted between 2004 and 2005. He found 65% 

participants had hypercholesterolemia (total serum cholesterol > 200 mg/dl or use of lipid 

lowering agents). Moreover, 32% of the participants reported physically active, 5% 

reported smoking habits and 4% that they have stopped smoking during the past decade A 

positive association was observed between prevalence of hypercholesterolemia and 

smoking habits (odds ratio = 4.3, p = 0.03), controlled for age, sex, and other factors 

(Polychronopoulos, et al, 2005). 
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Another study the researchers reviewing the trends and influences of life-style in this 

country on health and disease in the latter half of 20th century, we focused our attention on 

4 major habits of smoking, drinking, exercise and diets, and collected data on the Japanese 

to conduct a meta-analysis of their relationship with serum lipids and lipoproteins, which 

are the metabolic risk factors most closely related to atherosclerosis. He found the 

percentage of smokers was 54.0% in adult males and 14.5% in adult females in 1999. In 

the data of 7,256 subjects (mean age 47 years) in 16 papers, smoking increased 

triglycerides by 13 mg/dl (0.15 mmol/L) or in 559 non-drinkers with a mean age of 49 

years in 3 papers by 18 mg/dl (0.20 mmol/L), and decreased HDL-cholesterol by 3.5 mg/dl 

(0.09 mmol/L) with every 20 cigarettes smoked according to the regression equation  

(Hata, and Nakajima, 2000).  

2.4.6 Physical activity and lifestyle 

 The researchers hypothesized in this study that picture of health and nutritional status in 

the Arab Middle East countries has changed drastically during the past four decades as a 

result of changes in dietary habits, socio-economic situation and lifestyle. The chronic non-

communicable diseases such as coronary heart disease (CHD), diabetes, hypertension and 

cancer have become the main public health problems in most of these countries. Pattern of 

food consumption may play an important part in the increasing incidence of CHD in this 

region. The traditional diet, characterized by a high-fiber content and low in fat and 

cholesterol has changed to a more westernized diet with high content of fat, free sugars, 

sodium and cholesterol. Daily per capita fat supplies showed an impressive increase in 

most of these countries, ranging from 13.6% in Sudan to 143.3% in Saudi Arabia. A high 

intake of cholesterol is reported in some of these countries. Also, the consumption of fiber-

rich foods such as whole grains, vegetables and fruits is low. Data from food composition 
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tables in the region showed that sodium content in the Arab Middle East diet is high. 

(Musaiger, 2002). 

Other study comprises individuals enrolled in surveys from Greece and Cyprus. This work 

includes 53 apparently men and 97 women, aged 65 to 100 years, from various areas of 

Cyprus. The cohort study was conducted between 2004 and 2005. A diet score that 

assesses the inherent characteristics of the Mediterranean diet was developed and then a 

healthy index was calculated that evaluated lifestyle habits, non-smoking, physical activity 

and adherence to the Mediterranean diet (i.e. above the median of the score). Results: 65% 

participants had hypercholesterolemia (total serum cholesterol > 200 mg/dl or use of lipid 

lowering agents). Moreover, 32% of the participants reported physically active, 5% 

reported smoking habits and 4% that they have stopped smoking during the past decade. A 

positive association was observed between prevalence of hypercholesterolemia and 

smoking habits (odds ratio = 4.3, p = 0.03), while an inverse association was observed 

between hypercholesterolemia, adherence to a Mediterranean diet (odds ratio = 0.77, p = 

0.02), controlled for age, sex, and other factors. Adherence to a Mediterranean diet and 

healthful lifestyle is associated with reduced odds of having hypercholesterolemia among 

all people (Polychronopoulos, et al. 2005).  

Another study is a population-based cohort, which during 2001-2002 randomly enrolled 

2772 men (n = 1376, 45 +/- 12 years old) and women (n = 1396, 45 +/- 13 years old). 

Physical activity status was evaluated through intensity (kcal/min expended per day), 

frequency (per week) and duration (min). Multivariate data analysis evaluated the 

association of blood lipids with physical activity levels. 78 (42%) men and 584 (40%) 

women were physically active. Compared to sedentary women, physically active women 

had lower levels of total cholesterol (P < 0.05), low-density lipoprotein (LDL) (P < 0.05), 

oxidized LDL-cholesterol (P < 0.05), triglycerides (P < 0.05) and higher levels of high-
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density lipoprotein (HDL)-cholesterol (P < 0.05) and Similar associations were observed in 

men, but they did not reach statistical significance. However, after adjustments for age, 

smoking habits, body mass index and dietary intake were made, the effect of physical 

activity on blood lipids remained statistically significant only for HDL-cholesterol (P < 

0.05) and in women. Moreover, physical activity was associated with lower total 

cholesterol levels both in nonsmoker men (-7%, P = 0.032) and nonsmoker women (-2%, P 

= 0.064) and lower triglyceride levels in nonsmoker men (-15%, P = 0.086) and nonsmoker 

women (-9%, P = 0.036) (Skoumas, et al.  2003). 

Another study the researchers reviewing the trends and influences of life-style in this 

country on health and disease in the latter half of 20th century, we focused our attention on 

4 major habits of smoking, drinking, exercise and diets, and collected data on the Japanese 

to conduct a meta-analysis of their relationship with serum lipids and lipoproteins, which 

are the metabolic risk factors most closely related to atherosclerosis. He found the 25% of 

males and 21% of females (mean age 47 years) regularly performed exercise such as 

jogging, swimming, aerobics, and tennis. However, walking was regarded as an easy 

exercise to be practiced by subjects of all ages. The effects of walking on serum lipids 

were studied in a total of 46,074 subjects (mean age 47 years) in 8 populations. 

Triglycerides were significantly lower by 10 mg/dl (0.11 mol/L), and HDL-cholesterol 

higher by 3 mg/dl (0.08 mmol/L) in those who walked 6,000 or more steps/day than in 

those who walked less than 2,000 steps/day. The effects of harder exercise like jogging or 

swimming were analyzed in 2,242 subjects in 14 papers (mean age 44 years). Triglycerides 

decreased by 10 mg/dl (0.11 mmol/L), and HDL-cholesterol elevated by 5 mg/dl (0.13 

mmol/L) with an increase in the exercise intensity by one level of about 300 kcal. In 

exercise therapy, triglycerides were decreased by a mean of 20 mg/dl (0.23 mmol/L), and 

heart rate of about 135 bpm, which is equivalent to 50% VO2max for 30 minutes x 3 
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times/week. 4) In nutritional trends, the mean energy intake in 52 postwar years averaged 

2,116+/-84 kcal with no marked changes according to nutritional surveys. However, the 

percentage of fat in total energy intake was lowest at 7% in 1946, increased thereafter until 

it exceeded 20% in 1973, and surpassed 25% in 1988. The mean total cholesterol level of 

the Japanese increased by 28 mg/dl (0.72 mmol/L) in the past 30 years and reached 204 

mg/dl (5.28 mmol/L) in a survey in 1990. And total cholesterol was reduced by 20 mg/dl 

(0.52 mmol/L), triglycerides by a mean of 40 mg/dl (0.45 mmol/L), and HDL-cholesterol 

was increased by 5 mg/dl (0.13 mmol/L) by restriction of fat intake or restriction of the 

intake of saturated fat and dietary cholesterol (Hata, and Nakajima, 2000).  
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Chapter III 

Methodology 

3.1 Study design 

The design of this study is a case control to identify the  risk factors of  dyslipidemia.  

 This type of design would be useful for describing the study construct. It's fit and enables 

the researcher to meet the study objectives. It's suitable in term of time, people, money, 

resources and it is relatively practical and manageable. This design is chosen because it is 

the useful design and it is less expensive and enables the researcher to meet the study 

objectives in a short time. 

 

3.2 Study population 

 The target population consists of patients from both genders who had been diagnosed as 

hypertensive and have dyslipidemia attending  European Gaza Hospital in year 2009 and 

2010 (case group) and hypertensive patient without history of dyslipidemia (control 

group). Another group was normal adult without history of other diseases. The number of 

all hypertensive patients attended the European Gaza Hospital in year 2009 and 2010 was 

263. The number of cases who met the inclusion criteria was 208 cases. Then they were 

divided into two groups (cases and control). According to the blood test result, sampling 

frame was prepared. The sample was 79 cases (hypertensive patient with dyslipidemia) and 

79 control (hypertensive without dyslipidemia) and 79 normal control. The case and 

control groups matched age and gender (1 cases: 2 control). Only 10 subjects were refused 

and 5 were traveling out side Gaza Strip. The response rate was 93%.  
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3.3 Period of the study 

The study commenced at the end of May 2011 to mid October 2011.  

3.4 Setting of the study 

The study was conducted at the European Gaza Hospital and blood sample were also 

analyzed at European Gaza Hospital laboratory.  

3.5 Selection criteria 

3.5.1 Inclusion criteria 

Cases 

- Age from 30-65. 

- Both gender (male and females will be included). 

- Hypertensive patients with dyslipidemia 

Control one 

-- Age from 30-65. 

- Both gender (male and females will be included). 

- Hypertensive patients without  dyslipidemia. 

Control two 

- Age from 30-65. 

- Both gender (male and females will be included). 

- Normal person with normal blood pressure and lipidemic profile. 

3.5.2 Exclusion criteria 

- Age below 30 years and above 65 years. 

- Patients with diabetes mellitus. 

- Any hypertensive patient recorded in EGH  before 2009 and after 2010. 
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3.6 Instrument of the study 

After reviewing previous literature and studies, the researcher adopted a questionnaire for 

measuring risk factor of dyslipidemia among hypertensive patients. The researcher 

implemented the necessary modifications to suit study participants. 

The questionnaire consisted of 5 parts: 

- The first part included personal and demographic data. 

- The second part included smoking habit. 

- The third part included physical activity. 

- The fourth part included compliance to diet. 

- The fifth part included blood test (lipid profiles). 

 

3.7 Pilot testing 

Small scale reliability test (pilot) was conducted using a participants (7 case and 14 

control). Slight changes were done on the questionnaire in cooperation with the academic 

supervisors, and the participants were excluded from the study. 

 

3.8 Validity and reliability 

Content of the instrument was discussed with a seven experts of public health in 

addition to other three expert cardiologists to ensure that face and content is highly valid 

and reliable. 

 

3.9 Data collection 

Self administered structure face to face interview was used in this study. The  

Questionnaire was developed by the researcher and submitted to 10 expert persons (7 

experts in the field of public health and 3 cardiologists) to evaluate it from face and content 
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validity. Lipid profiles include cholesterol, triglyceride, HDL-c, LDL-c were analyze and 

recording. 

 

3.10 Specimen collection and biochemical analysis 

Blood samples were collected from 158 hypertensive  patients and 79 normal adult as  

a second control. Fasting overnight venous blood sample (about 5 ml) were drawn by the 

researcher himself into vacationer plane tubes from all individuals. The blood was left for a 

while without anticoagulant to allow blood to clot. Then, serum samples were obtained by 

centrifugation at room temperature at 4000 rpm/10 minutes. Serum cholesterol, 

triglycerides, HDL-C and LDL-C were analyzed. 

Calculated measurements 

- Low density lipoprotein was calculated by Friedewald equation 

LDL (mg/dl) = cholesterol � (HDL + triglycerides/5)) 

Calculation of colorimetric tests for cholesterol, triglycerides, HDL-cholesterol were 

performed by the auto analyzer automatically according to beer's law after calibration and 

adjustment of the photometers against water blank using a specific program of every test 

inserted to the instrument. 

The concentration of colorimetric test =  

Materials 

Chemicals and reagents 

The chemicals and reagents that had been used in this study. Cholesterol, Triglyceride, 

HDL-c, LDL-c reagent. 

Equipments 

The main equipments used in this study was spectrophotometer, centrifuge, refrigerator, 

water bath, vortex mixer and micropipettes. 

A test x concentration of standard 

              A  standard 
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3.11  Biochemical analysis 

3. 11. 1 Determination of serum cholesterol 

Principle 

Determination of cholesterol after enzymatic hydrolysis and oxidation. The colorimetric 

indicator is quinoneimine which is generated from 4-aminoantipyrine and phenol by 

hydrogen peroxide under the catalytic action of peroxidase 

 

Cholesterol ester + H2O   →   cholesterol + fatty acid 

 

 

  Cholesterol + O2      →   cholesterol-3-one + H2O2 

 

 

H2O2 + 4- aminoantipyrine + Phenol   →   Quinoneimine + 4 H2O 

Reagents 

Concentrations are those in the final test mixture 

Concentration Reagent 
50 mmol/l 

5 mmol/l 

0.3 mmol/l 

≥ 200 u/l 

≥ 100 u/l 

≥ 3 ku/l 

Good's buffer (pH 6.7)   

Phenol 

4- Aminoantipyrine 

Cholesterol esterase (CHE) 

Cholesterol oxidase (CHO) 

Peroxidase (POD) 

200 mg/dl                          Standard 
 

 

 

 

 

 

CHE 

CHO 

POD 
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Assay procedure 

Wavelength: 500 nm 

Optical path: 1cm 

Temperature: 37 ºC 

Measurement: against blank reagent. 

 10 µl of standard (sample or control) was added to 1 ml of working reagent and 

mixed well. 

 The mixture was incubated for 5 min at 37 ºC.  

 The absorbance was measured within 60 min. 

 
Calculation 
Cholesterol [mg/dl]  =  

 

(KAPLAN, et al,1995) 

Reference value (NCEP,2002) 
 

Adult (desirable)     <200 mg/dl 

 

 

 

 

 

 

 

 

 

 

 

 A Test x concentration of standard 

      A  Standard      �
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3.11. 2 Determination of serum triglycerides 

Principle 

Determination of triglycerides after enzymatic splitting with lipoprotein lipase Indicator is 

quinoneimine which is generated from 4-aminoantipyrine and 4-chlorophenol by hydrogen 

peroxide under the catalytic action of peroxidase. 

 
 

Triglycerides     →  Glycerol + fatty acid 
  
 
Glycerol + ATP      →  Glycerol-3-phosphate + ADP 
  
 
Glycerol-3-phosphate    + O2  →   Dihydroxyaceton  phosphate + H2 O2 
  
2H2O2 + Aminoantipyrine + 4-Chlorophenol   →  Quinoneimine + HCI + 4H2O 
 
Reagents 

Concentrations are those in the final test mixture 

 

Reagent Concentration 

Cood's buffer          (pH  7.2) 

4-Chlorophenol 

ATP 

Mg2+ 

Glycerokinase   (GK)   

Peroxidase    (POD) 

Lipoprotein lipase   (LPL) 

4-Aminoantipyrine 

Glycerol-3-phosphate-oxidase (GPO) 

50  mmol/l 

4   mmol/l 

2   mmol/l 

15 mmol/l 

≥ 0.4 KU/I 

≥  2  KU/I 

≥  2  KU/I 

0.5 mmol/l 

≥ 0.5 KU/I 

Standard 200 mg/dl 

  
 
 

 

 

GK 

LPL 

GPO 

� 
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Assay procedure 

Wavelength: 500 nm 

Optical path: 1cm 

Temperature: 37 ºC 

Measurement: against reagent blank. 

 10 µl of standard (sample or control) was added to 1 ml of working reagent and 

mixed well. 

 The mixture was incubated for 5 min at 37 ºC.  

 The absorbance was measured within 60 min. 

 
 
 
 
Calculation 
Cholesterol [mg/dl]  =  

 

 
(KAPLAN, et al,1995) 

Reference value (NCEP,2002) 
 

 

 

 
3.11.3 Determination of serum High density lipoprotein cholesterol 

Principle 

Chylomicrons, VLDL and LDL are precipitated by adding phosphotungstic acid and 

magnesium ions to the sample. Centrifugation leaves only the HDL in the supernatant, 

their cholesterol content is determined enzymatically using cholesterol reagent. 

 

Adult (desirable)     <150 mg/dl 

High risk    > 400 mg/dl 

 A Test x concentration of standard 

      A  Standard      �
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Reagents 

Concentration Reagent 

1.4 mmol/l 

8.6 mmol/l   ��

Monoreagent contain: Magnesiu chloride 

                                    Phosphotungstic acid� ���� 

200 mg/dl���� Cholesterol standard 

 

Assay procedure  

1- Precipitation  

 200 µl of standard (sample or control) was added to 500 µl of the precipitation 

reagent and mixed well. 

 The mixture was allowed to stand for 15 min at room temperature, and then 

centrifuged for 20 min at 4000 rpm.  

2- Cholesterol determination 

Wavelength: 500 nm 

Optical path: 1cm 

Temperature: 37 ºC 

Measurement: against reagent blank. 

 100 µl of the supernatant of standard (sample or control) was added to  

 1 ml of the cholesterol reagent and mixed well. 

 The mixture was incubated for 5 min at 37 ºC.  

 The absorbance was measured within 45 min.  
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Calculation 
HDL-C [mg/dl]  =  

 

 

(KAPLAN, et al,1995) 

 

 Reference value (NCEP,2002) 
 

 

 
 

 

3.11. 4 Determination of serum low density lipoproteins 

LDL-C can be calculated using the empirical relation of Friedewaldl, (1972).  

Principle 

The ultracentrifugal measurement of LDL-C is time consuming and expensive and requires special 

equipment. For this reason, LDL-C is most commonly estimated from quantitative measurements 

of total and HDL-cholesterol and plasma triglycerides (TG) using the empirical equation. 

The Equation 

LDL-C = Total Cholesterol � (HDL-C + triglycerides /5). (Friedewaldl,1972)  

 
Reference value (NCEP,2002) 
 

 

 

 

 

 

 

 

 

37 � 75 mg/dl Child 

35 � 65 mg/dl 

35 � 80 mg/dl 

Adult: M 

           F������������������������������ 

≤  35 mg/dl High risk of CHD 

Adult (desirable)     <130 mg/dl 

High risk    > 130 mg/dl 

A sample X concentration of standard 
 A standard                   



 45 

3.12 Statistical Analysis 

The researcher used the statistical package for social science program (SPSS), version 13. 

Statistical analysis included coding, data entry, data cleaning, and data processing. For 

description of the study variables the researcher used frequency, percentage. In measuring 

of central tendency the researcher used mean and standard deviation. Cross tabulation to 

describe the relationships between two variables or more also used. Statistical test  using in 

this study was chi-square and t test. 

 

3.13 Ethical and Administrative considerations 

1. Permission from ministry of health (MOH) (Annex 2). 

2. Approval from Helsinki Committee (Annex 1 ). 

3. Informed consent (Annex 3) 

4. Approval from health sectors for field study administration 

 

3.14 Limitations 

1. Lack of previous studies and researches 

2. Limited Time, and money. 

3. Full address of subjects not available.  

4.Transportation                                                                                                                      

5. Costly (it cost me a lot of money). 
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Chapter Four 

Results and Discussions 

This chapter presents the findings of statistical analysis of data. Descriptive analysis of 

demographic characteristics of participants is illustrated and discussed in connection with 

previous studies. In addition results of different variables were identified; moreover, the 

differences between selected variables were explored using proper analytical statistical 

tests, including, percentage, cross-tabulations, t test. Chi square was used to determine 

significance of results. The results are illustrated below. 

 

4 .1 Characteristics of the study population 

The study sample consisted of 237 participants divided equally into three groups, each 

group consisted of 79 participants, 34 males and 45 females in each group. First group 

(cases) hypertensive with dyslipidemia. second group (control 1) hypertensive without 

dyslipidemia and third group (control 2) normal persons without history of other diseases  

Their age ranged between 30 � 65 years, from different education levels (illiterate, 

preparatory, secondary and university level). Their characteristics are illustrated in the 

following table including age; gender; level of  income, level of education; occupation. 

 

 

 

 

 

 

 

 



 47 

Table 1: Socio-demographic characteristics of the study population. 

 

Demographic variable 
 

Frequency  Percent % 

Gender  

Male  102 43% 

Female  135 57% 

Total  237 100% 

Age  

30 - 40 27 11.4% 

41 - 50 72 30.4% 

51 - 65 138 58.2% 

Education level 

Illustrate  32 13.5% 

Primary  21 8.9% 

Preparatory 56 23.6% 

Secondary  60 25.3% 

University  68 28.7% 

Monthly income 

Less than 1000 IS 117 49.4% 

1000 IS and more 120 50.6% 

Job / work 

Yes 88 37.1% 

No  149 62.9% 
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4.2 Serum analysis 

Table 2 Serum lipids of hypertensive  patients and normal 
 

Lipid profile 

Hypertensive  
Patients 
(n=158) 

Mean ±SD 

Normal Control 
(n=79) 

Mean ±SD 
t P-value 

Cholesterol (mg/dl) 183.6± 49.9 167.7±28.9 2.63 0.000 

Triglyceride (mg/dl) 168.8± 103.1 123±25.4 3.88 0.000 

LDL(mg\dl) 106.1± 43.1 92.5±29.1 2.54 0.000 

HDL (mg/dl) 43.4±7.8 50.1±9.6 -6.50 0.000 

 

Serum lipid profiles including cholesterol, triglycerides, HDL-C and LDL-C of 

hypertensive patients and normal controls were illustrated in  table 10. The average levels 

of cholesterol, triglycerides and LDL-C were found to be higher in hypertensive patients 

(183.6± 49.9, 168.8± 103.1 and 106± 43.1mg/dl, respectively) compared to normal 

controls (167.7± 28.9, 123± 25.4and 92.5± 29.1mg/dl, respectively) This elevation was 

statically significant (P=0.000).  In contrast, HDL-C was significantly lower in 

hypertensive patients  than in  normal controls (43.4±7.8 vs. 50.1± 9.6 mg/dl,  P=0.000). 

The results of this study is consists with another study done by Reaven,1991 who showed 

that; patients with hypertension tend to have dyslipidemia, with higher plasma TG 

concentrations and lower concentrations of HDL-C than normotensive subjects  

(Reaven, 1991). Another study talked about hypertensive patient have dyslipidemia, with 

higher plasma TG concentrations and lower concentrations of HDL-C than normotensive 

subjects (Shieh, et al. 1987). In addition, a study found that prevalence of dyslipidemia in 

hypertensive was still high (Zhang, et, al. 2007). A study in Egypt showed that 

hypertensive men had significantly higher TC and TG than normotensive men, whereas 
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hypertensive women had higher  LDL-C in comparison to normotensive women (Ibrahim, 

et al. 2001). 

4.3 Risk factors for dyslipidemia among the three groups 

4.3.1 Obesity 

Table 3:  Obesity among Cases and Controls 

Hypertensive 
with 
dyslipidemia 

Hypertensive 
without 
dyslipidemia 

Normal persons Variable  Category  

Freq. % Freq. % Freq. % 
Normal weight 3 3.8 6 7.6 15 19 
Over weight 25 31.6 25 31.6 35 44.3 
Obese  51 64.6 48 60.8 29 36.7 
Total 79 100% 79 100% 79 100% 

Obesity 

Chi square = 18.775 P value = 0.001* 

*statistically significant 

Body mass index provides a reliable indicator of body fatness for most people and it is 

used as a screen for weight categories that may lead to health problems (CDC,2007). 

According to WHO criteria, BMI less than 18.5kg/m2 means underweight, 18.5-24.9 

kg/m2 means normal weight, 25-29.9 kg/m2 means overweight, and BMI more than 

30kg/m2 means obesity. As shown in table 3; the  numbers of normal, overweight and 

obese in hypertensive patients with dyslipidemia were 3 (3.8%), 25 (31.6%) and 51 

(64.6%), respectively whereas in hypertensive patients without dyslipidemia were 6 

(7.6%), 25 (31.6%) and 48 (60.8%), respectively whereas in normal control were 15 

(19%), 35 (44.3%) and 29 (36.7%) respectively. This reflects the increase of obesity in the 

Palestinian population as a result of urbanization, lifestyle shifting toward physical 

inactivity and increased food consumption. There was a statically significant association 

between different  groups (Chi square = 18.775, P value = 0.001*)  indicating that obesity 

is a risk factor of dyslipidemia. The literature supported the present finding in that obesity 

is a major risk factor for dyslipidemia. There is increase in dyslipidaemia trend in the study 
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subjects with increase in BMI (Humayun, et, al. 2009). The associations of  BMI with high 

blood pressure and abnormal lipids were statistically significant (Brown, et al. 2000). 

Presence of dyslipidemia was significantly associated with increasing body mass index (P 

= 0.001; OR:1.06) (Wang, et al. 2010). With increasing overweight and obesity class, there 

is an increase in the prevalence of hypertension (18.1% for normal weight to 52.3% for 

obesity class 3),  dyslipidemia (8.9% for normal weight to 19.0% for obesity (Nguyen, et 

al. 2008). Delavari, et al. 2008 found that is  high prevalence of lipid disorders that is 

consistent with the high prevalence of overweight and abdominal obesity in the population 

studied ( Delavari, et al. 2008). A rising trend of dyslipidaemia with increasing BMI (p 

value 0.008) (Humayun, et al, 2009). 

4.3.2 Diet Lifestyle 

Diet is important as it the cause of many chronic diseases. An individual change in dietary 

behaviors has the potential to decrease the burden of chronic diseases, particularly 

cardiovascular disease (Price, and Simmons, 2011). 

The prevalence of dyslipidemia is high and increasing in most developed countries as well 

as in many developing countries as the result of the westernization of diet and other 

lifestyle changes (Yama, et al, 1997). 

Table 4:  Diet Lifestyle among Cases and Controls 

Hypertensive 
with 
dyslipidemia 

Hypertensive 
without 
dyslipidemia 

Normal persons Variable  Category  

Freq. % Freq. % Freq. % 
Yes 17 21.5 20 25.3 31 39.2 
No  62 78.5 59 74.7 48 60.8 
Total 79 100% 79 100% 79 100% Compliance 

to diet 
(regime)  

Chi square = 6.723 P value = 0.035 

*statistically significant 

Table 4 showed that the  numbers of compliance to diet; non compliance to diet in 

hypertensive patients with dyslipidemia were 17 (21.5%) and 62 (78.4%) respectively. 
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Whereas in hypertensive patients without dyslipidemia the number were 20 (25.3%) and 

59 (74.7%) respectively. In normal control they  were 31 (39.2%) and 48 (60.8%)  

respectively. There was a statically significant association between different  groups (Chi 

square = 6.723, P value = 0.035*). Although there was a significant association between 

dyslipidemia and diet, more than 75% of the cases do not comply to diet. Therefore, diet 

was found to be associated with dyslipidemia. This necessitates launching of educational 

programs to show the importance of diet in controlling the dyslipidemia. The results of  

this study is consistent  with the study of Polychronopoulos, et al. 2005 who showed  that  

an inverse association was observed between hypercholesterolemia, and adherence to a 

Mediterranean diet with (odds ratio = 0.77, p = 0.02), controlled for age, sex, and other 

factors. The prevalence of hypercholesterolemia has decreased. The greatest decrease was 

observed in the proportion of persons with elevated level of low-density lipoprotein 

cholesterol (Polychronopoulos, et al, 2005).  The nutrition habits of Lithuanian rural 

population have changed, especially over the last five years. The consumption of animal 

fat has decreased and the usage of vegetable oil and margarine has increased. Women 

increased consumption of vegetables and fruits. The strengthening of favorable trends in 

nutrition habits in Lithuanian population should be one of the most important strategies in 

the implementation of cardiovascular disease prevention programs (Grabauskas, et al. 

2003). In addition, a study conducted to investigate the associations between dietary 

intakes of men and women and blood lipids were examined controlling for age and BMI. 

Result showed that Keys score, which was derived from saturated fat, polyunsaturated fat 

and dietary cholesterol of a 24-hour recall, was positively related to blood cholesterol and 

LDL-C in men, but not in women (Chang, et al, 2002).   
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4.3.3 Income 

Table 5:  Level of Income among Cases and Controls 

Hypertensive 

with dyslipidemia 

Hypertensive 

without 

dyslipidemia 

Normal persons 
Variable  Category  

Freq. % Freq. % Freq. % 

Less than 1000 IS 42 53.2 40 50.6 35 44.3 

1000 IS and more 37 46.8 39 49.4 44 55.7 

Total 79 100% 79 100% 79 100% 
Income 

Chi square = 1.31 P value = 0.518 

No statistically significant 

Above table shows that the  number of hypertensive patients with dyslipidemia with 

monthly household income of Less than 1000 IS is 42 (53.2%); the number of hypertensive 

patients with dyslipidemia with monthly household income of 1000 IS and 1000 IS and 

more is  37 (46.8%); whereas in hypertensive patients without dyslipidemia the numbers 

are 40 (50.6%) and 39 (49.4%)  respectively. In normal control are 35 (44.3%) and 44 

(55.7%)  respectively. These findings indicate that the Palestinian people are among the 

worse economic situations due to the political situation. A continuous closure after  

Al-Aqsa Intifada led to many persons without jobs, which has lead to bad economic 

situation among many the Gaza Strip population. There is no statically significant 

association  among the different  groups (Chi square = 1.31, P value = 0.518). That means 

no statistically significant associations are observed between dyslipidemia and monthly 

household income of the participants in three group.  Our results are in accordance with the 

study of (Polychronopoulos, et al, 2005) who showed that no statistically significant 

associations were observed between blood lipids levels and income of the participants.  
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Moreover, (Cetin, et al, 2010) stated that no significant relation was found between the 

prevalence of high level TC, LDL-C, TG, and low level HDL-C and monthly household 

income. 

4.3.4 Level of Educational 

Table 6:  Level of Education among Cases and Controls  

Total Group Level of education 
Freq. % 

Illiterate 18 22.8 
Primary 6 7.6 
Preparatory 22 27.8 
Secondary 18 22.8 
University 15 19 

Hypertensive with 
dyslipidemia 

Total 79 100% 

Illiterate 8 10.0 

Primary 10 12.7 

Preparatory 19 24.1 

Secondary 23 29.1 

University 19 24.1 

Hypertensive without 

dyslipidemia 

Total 79 100% 

Illiterate 6 7.6 

Primary 5 6.3 

Preparatory 15 19 

Secondary 19 24.1 

University 34 43 

Total 79 100% 

Normal persons 

Chi square = 19.5 P value = 0.012* 

*statistically significant 

 In table 6 analysis of the educational status of the hypertensive's with dyslipidemia and 

hypertensive's without dyslipidemia and normal persons  showed that the educational level 

among the study groups  is  found to be associated with dyslipidemia (2=19.5, P=0.01). 

Data presented here suggested that low educational level was  risk factors for dyslipidemia. 
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This result was in agreement with that reported by Erem, et al. 2008 who found an inverse 

relationship  between the level of education and the prevalence of dyslipidemia (P 

<0.0005). Firmann, et al. 2010 showed that the prevalence was the highest among illiterate 

individuals and the lowest among high school and university graduates. As education level 

rise, the prevalence of dyslipidemia decreased. Higher levels of dyslipidemia were found in 

men, with increasing age, BMI and lower educational level. In my opinion higher educated 

participants are much aware of dyslipidemia risk factors and adopt more efficient 

preventive actions.  

 
4.3.5 Physical Activity 

Physical activity is an important component of weight control, and is widely recommended 

to prevent and treat obesity-related complications such as diabetes and coronary heart 

disease (CHD). Although the cardiovascular benefits of increased physical activity are 

likely multifactor, much of the attention has been focused on the known high-density 

lipoprotein (HDL) cholesterol-raising properties of regular physical activity. Physical 

activity, however, can also reliably lower triglycerides and favorably affect both low-

density lipoprotein (LDL) and HDL particle sizes. Limited data on resistance exercise 

suggest that this type of physical activity may reduce LDL cholesterol. Although these 

lipid effects are modest and variable, they are likely to be particularly important in 

reducing the morbidity and mortality from CHD on a population level, and may be 

especially important in patients with atherogenic dyslipidemia (Szapary, et al,2003). 

The rise in CVDs reflects a significant change in diet habits, physical activity levels, and 

tobacco consumption worldwide as a result of industrialization, urbanization, economic 

development and food market globalization. People are consuming a more energy-dense, 

nutrient-poor diet and are less physically active. Imbalanced nutrition, reduced physical 

activity and increased tobacco consumption are the key lifestyle factors. High blood 
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pressure, high blood cholesterol, overweight and obesity - and the chronic disease of type 2 

diabetes - are among the major biological risk factors. Unhealthy dietary practices include 

the high consumption of saturated fats, salt and refined carbohydrates, as well as low 

consumption of fruit and vegetables are  risk factors that  tend to cluster and increase 

dyslipidemia cases (WHO, 2003). 

Table 7:  Physical Activity among Cases and Controls  

Category  

Hypertensive 

with 

dyslipidemia 

Hypertensive 

without 

dyslipidemia 

Normal persons Variable 

 Freq. % Freq. % Freq. % 
physically active 22 27.8 26 32.9 28 35.4 

       

Non physically active 57 72.2 53 67.1 51 64.6 

Total 79 100% 79 100% 79 100% 

physical activity 

Chi square = 1.085 P value = 0.581 
no statistically significant 

As shown in table 7, non physically active subjects among cases (72.2%) were higher than 

among  normal controls (64.6%). There was no statically significant association between 

different  groups (Chi square = 1.085, P value = 0.581). That means that no statistically 

significant associations were observed between dyslipidemia and physical activity of the 

participants in the three groups. Age and sex affect physical activities profile negatively 

according to the social acceptance and severity of disease, in this study; most of patients 

were in the elderly, (> 40 years old). So it is socially not accepted for them to be engaged 

in a scheduled sport or physical activities, their health situation need a physician follow up 

during their engagement in sport or physical activity. Our study result is consistent with 

Cetin and his colleagues who reported in their study that no significant relation was found 

between the prevalence of high level TC, LDL-C, TG, and low level HDL-C and level of 

physical activity except for HDL-C (Cetin, et al. 2010).  
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Moreover, Polychronopoulos, et al. 2005 stated that no associations were observed 

between hypercholesterolemia and physical activity (p = 0.38). In contrast many studies 

shows that an inactive lifestyle is a risk factor for coronary heart disease. Regular, 

moderate-to-vigorous physical activity helps prevent heart and blood vessel disease. The 

more vigorous the activity the greater your benefits. However, even moderate-intensity 

activities help if done regularly and long term exercise can help control blood cholesterol, 

diabetes and obesity, as well as help lower blood pressure in some people (AHA, 2006).  

4.3.6 Smoking 

Table 8:  Smoking among Cases and Controls  

Hypertensive 
with 
dyslipidemia 

Hypertensive 
without 
dyslipidemia 

Normal persons Variable  Category  

Freq. % Freq. % Freq. % 
Yes 11 14 13 16 8 10.1 
No  68 86 66 84 71 89.9 
Total 79 100% 79 100% 79 100% Smoking 
Chi square = 1.373 P value = 0.503 

no statistically significant 

From the above table it is shown that there is no association between smoking and 

dyslipidemia. Among cases, 14% had positive history of smoking while 10.1% among 

controls. Chi square was found to be 1.373with P value (0.503) which means that there is 

no association between smoking and dyslipidemia, also the differences between the three 

groups don't reaches statistically significance (P-value 0.503). Males reported more 

smoking than females. Females have social barriers to be smoking, (socially not accepted). 

Many studies support the result of our study. Presence of  dyslipidemia was not 

significantly associated with smoking (Khader, et al. 2010). Moreover, Souza and his 

colleagues reported in their study that no significant relation was found between 

dyslipidemia and smoking habit (de Souza et al. 2003). Another study supports the results 
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of our study is that of  Foucan, et al. 2000 who found no difference in the lipid levels of 

smokers and nonsmokers.  

4.3.7 Work 

Table 9 :  Work among Cases and Control 

Hypertensive 
with 
dyslipidemia 

Hypertensive 
without 
dyslipidemia 

Normal persons Variable  Category  

Freq. % Freq. % Freq. % 
No  58 73.4 54 68.4 37 46.8 
Yes  21 26.6 25 31.6 42 53.2 
Total 79 100% 79 100% 79 100% work  
Chi square = 13.484 P value = 0.001 

 
As shown in table 9, non working subjects among hypertensive with dyslipidemia  (73.4%) 

and hypertensive without dyslipidemia (68.4%) were higher than among  normal controls 

(46.8%). There was statically significant association between different  groups (Chi square 

= 13.484, P value = 0.001). This means that statistically significant associations were 

observed between dyslipidemia and  work of the participants in the  three groups. The 

highest percentage of participants without income are among both hypertensive with 

dyslipidemia and hypertensive without dyslipidemia  controls and normal control with 

73.4%, 68.4%, 46.8%  respectively. These findings indicate that the Palestinian people are 

among the worse economic situation due to the political situation. A continuous closure 

after Al-Aqsa Intifada led to have many persons without jobs, then getting bad economic 

situation among many shops, trading, and etc. 
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Chapter Five 

Conclusions and Recommendations 

5.1 Conclusions  

 The primary purpose of the study was to identify the most common risk factors of 

dyslipidemia among hypertensive patients attending the Laboratory of the 

European Gaza Hospital that distinguishes Gaza Strip from other country. 

 According to the literatures review and our study results we conclude that risk 

factors of dyslipidemia can be preventable in many cases because most of the  risk 

factors are modifiable. 

 Our study found that Body Mass Index , level of education , compliance to diet, 

            and occupation status, are risky factors for developing dyslipidemia. Among the  

          case and control groups at significant level at 0.05.                            

 On the other hand, smoking, level of income and lack of physical activity did not 

show statistically significant differences between the case and control groups. 

5.2 Recommendations 

So this study conclude some of recommendation that may help decreasing  morbidity and 

mortality, so the following recommendations are suggested: 

1- Cholesterol screening programs especially in universities. 

2- Projects should involve either primary or secondary prevention and focus on children, 

the  community, or the workplace about dyslipidemia risk factors. 

3- Consume a diet high in fruits;  vegetables, nuts and whole grains, and low in refined 

grains. Avoid excessively salty or sugary foods. 

4- At least 30 minutes of regular physical activity daily. 

5- Maintain a healthy weight. 
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6- Screening programs to determine these who are at high risk for dyslipidemia. 

7- The results of this study indicate that dyslipidemia is becoming a major public health 

problem. Major efforts by health policymakers are needed to improve public education and 

health programs that aim at early detection and enhance control of  dyslipidemia 

(especially for hypertensive patients ). Moreover, clustering of hypertension risk factors 

with dyslipidemia need more attention. 

8- As diet is one of the major risk factors of dyslipidemia, it is essential to find the most 

effective diet protocol and supply it to dyslipidemia patients in order to lose their weight, 

this can be done in cooperation  with qualified dietitian. 

9- Research to estimate the prevalence of dyslipidemia in the community. 

10- Research to control hypertension and dyslipidemia in the community 

11- Further studies on normal population in the same field are needed to estimate the 

prevalence of dyslipidemia and its associated factors among Palestinian adults and 

differences of all risk factors in the population for better diagnosis, treatment and 

monitoring. 

Finally, as life expectancy in Palestine is increasing, more risk factors and complications of 

dyslipidemia are expected in the next years. So effective interventions must be developed 

and implemented on the national level. 
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ANNEX 3 

ΔϛέΎθϤϠϟ�ΓϮϋΩ 
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Risk Factors for Dyslipidemia among Hypertensive Patients Attending the 

Laboratory of the European Gaza Hospital: case control study. 

�����ŖŨŹ�ƏŽŬřŪƆ�ŧŕřŤƆ�ƇƍŶŞŧƒ�ƇƒŦƃŒ�űźŰƃŒ�ƏŰŧƆƃ�ƅťƃŒ�Ƒż�ƇƍƋťƃŒ�ųœŽřŧƙ�ŧűŤƃŒ�¾ƆŒƍŵ

ŔƑŕƍŧƍƕ�  

ƃũśŮƈƅŔ¿ŲŕſƅŔ����

�řƈŕŸƅŔ�řţŰƅŔ�řƔƆƄ�Ɠž�ũƔśŬŠŕƈƅŔ�řƅŕŬũ�Ɖƈ�ŉŪŠ�Əƍ�ƒŨƅŔ�ŜţŗƅŔ�ŔŨƍ�Ɠž�řƆŷŕſƅŔ�ƇƄśƄũŕŮƈ�ĻŔŧŠ�ƓƊŧŸŬƔô�řŸƈŕŠ�

ūŧƂƅŔ����řŬŔũŧ�Əƍ�řŬŔũŧƅŔ�ƋŨƍ�Ɖƈ�űũżƅŔ�Ɖŏ��ƉƔŨƅŔ�ųżŲƅŔ�ƑŲũƈƅ�ƇŧƅŔ�Ɠž�ƉƏƍŧƅŔ�ŵŕſśũƛ�ũųŦƅŔ�¿ƈŔƏŷ

ƓŗƏũƏƗŔ�ŘŪŻ�ƑſŮśŬƈ�ũŗśŦƈ�ƉƏŸŠũƔ����

ƇƄũŕƔśŦŔ�Ƈś�ŧƁƏŕƎƔž��ŘŧũŔƏƅŔ�ŚŔũŕŗŸƅŔ�ƑƆŷ�řŗŕŠƚƅ��řŬũŔŧƅŔ��ƋŨƎƅ��řƊƔŸƄ��� 

�řŬŔũŧƅŔ�ƋŨƍ�Ɠž�řƄũŕŮƈƅŔ�ƑƆŷ�ƀžŔƏś�ŚƊƄ�ŔŨŏ �ŕƎƊŷ�řŗŕŠƙŔƏ�řƁĉŧŗ�řƔƅŕśƅŔ��ŚŔũŕŗŸƅŔ�ŘŉŔũƂŗ�ƇũƄśƅŔ�ƑŠũƔ

ŜţŕŗƅŔ�ŕƎƔƅŏ�¿ŰƏśƔ�ŽƏŬ�ƓśƅŔ�ŢœŕŰƊƅŔƏ�şœŕśƊƅŔ�řţŰ�ƑƆŷ�ũƔŗƄ�ÈũŝŌ�Ɖƈ�ƃƅŨ�Ɠž�ŕƈƅ�řƔŷƏŲƏƈŗ��ƔƄōśƅŔ�Ŷƈ�Ɖōŗ�ŧ

řƈŕś�řƔũŬŗ�ŕƎŸƈ�¿ƈŕŸśƅŔ�ƇśƔŬƏ��ųƂž�ƓƈƆŸƅŔ�ŜţŗƅŔ�űŔũŻƗ�ƇŧŦśŬś�ŽƏŬ�ŚŕƊŕƔŗƅŔ�ƋŨƍ���

�ƌŴţƜƈ���Ɖƈ�ũŝƄŌ�ƀũżśŬƔ�ƛ�řƆƈŕƄ�řƊŕŗśŬƙŔ�řœŗŸśƅ�ƇŪƜƅŔ�ŚƁƏƅŔ��řƂƔƁŧ����

�ƓŸƈ�ƇƄƊƏŕŸś�ƉŬţ�ƇƄũƄŮŌ��

 

ΚΣΎΒϟ΍�  

ϱήϫί�ϮΑ΃�ϱΪϤΣ�έΪϴΣ 
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Annex 4 

Questionnaire 

Questionnaire No. :________ case / control 

Personal Information: 

1- Name: 

2- Age: 

3- Gender:    1-Male 2- Female 

4- Marital status:  

    1- Single 2- married 3-Divorced 4-Widowed 

5-The number of family members : 

6- Residence:  1- Khanyounis  2- Rafah 

7- Level of education: 

    1-Illiterate 2- Primary  3-Prepatory  4-Secondary 5-University or more 

8 - Occupation:- 1- unemployed 2- employed 

9- Monthly income of the family:         NIS 

10- Number of children for both male and female:  

 0         1       2       3       4       +5 

Smoking: 

11- Do you smoke now( shesha or cigarettes) ?  

                                 1-Yes                     2-No  

If no, go to the question number 16 

 If yes, 
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12-  number of years smoking:                                year 

13- When did you start smoking (age)?                     Age 

14- How many cigarettes per day  (24hours)?           cigarettes 

15- How many years you smoke shesha?                   Year 

16- Have you ever smoke before? 

                                 1-Yes                     2-No  

17- have you got any  instructions or advices to  give up smoking? 

                                 1-Yes                     2-No 

Physical activity  

18- Do you do physically exercise? 

                                 1-Yes                     2-No  

19- If no, go to the question number 22 

 If yes, 

 Do you have regular exercise? 

                                 1-Yes                     2-No 

20- Do you engage any of this physical activities? 

        1- walking     2- Running     3- Others 

21- How long            hours \ daily 

22- Did you play sports in the past and stopped them?  

                                 1-Yes                     2-No 
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23- Have you got any advices to do physical activities Which  fit your health 

status by the health care providers? 

                                 1-Yes                     2-No 

Food: 

24- How many meals do you eat in the day? 

      1- One meal  2- Two meal 3- Three meal  4- more than  three meal 

25- Do you take any snakes between meals? 

                                 1-Yes                     2-No 

26- Did your meals include vegetable or fruit? 

                                 1-Yes                     2-No 

27- Do you eat at night (after 10 pm)? 

                         1-Yes                     2-No 

28- Did you follow a specific diet? 

                                1-Yes                     2-No 

29- Do you advise about proper diet regime for your health status by the  

health care providers?��� 

                                 1-Yes                     2-No 

30- Do you find any difficulties while implementing the diet regime that 

prescribed  by health care providers ? 

                                 1-Yes                     2-No 

Disease History: 

31- Do you have family history of hypertension? 
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32- If the answer is yes who? 

      1-Father        2-Mother      3-Brother     4-Sister     5-Others 

33- Since when did you suffer from hypertension:               /year(s) 

34- Do you measure your blood pressure  regularly? 

                                 1-Yes                     2-No 

35- Mode of treatment? 

       1-diet      2-pills      3-both 

36- Is your blood pressure under control ? 

                                 1-Yes                     2-No 

37- Do you have any complication? 

If no, go to questions number 39 

If the answer is yes 

38- Which type of complication? 

1-Diabetes         2-Coronary Artery Disease        3-Others 

39- Do you have a regular follow-up health care? 

                                 1-Yes                     2-No 

40- Do you have dyslipidemia (increase concentration of lipid in blood) ? 

                                 1-Yes                     2-No 

 42 If the answer is yes when:                 Years 

43- Mode of treatment ?    

       1-diet                  2-pills                   3- both 

44- Do you receive a health education about control of dyslipidemia by diet ? 
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                                 1-Yes                     2-No 

45- Weight:                          Kg 

46- Height:                          centimeter 

47- BMI 

 

Blood Sample 

TEST RESULT 

Total Cholesterol mg/dl 

Triglyceride mg/dl 

HDL-c mg/dl 

LDL-c mg/dl 

 

  

  

 

THE END ...... 

   

 

Researcher: 

Hader  Hamdy Abu Zohry 
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Annex 5��

��řƊŕŗśŬŔ�ũƔ�ƉƔŨƅŔ�ųżŲƅŔ�ƑŲũƈƅ�ƇŧƅŔ�Ɠž�ƉƏƍŧƅŔ�ŵŕſśũƛ�ũųŦƅŔ�¿ƈŔƏŷŔƓŗƏũƏƗŔ�ŘŪŻ�ƑſŮśŬƈ�ũŗśŦƈ�ƉƏŸŠ��

Serial No. :                    case/ control 

ŗƒŪœŪŊ�ŘœƆƍƄŶƆ:� ���

��ƇŬƛŔ:�������������������������������� ��������

��řƊŬƅŕŗ�ũƈŸƅŔ�������������������������������������������

����ūƊŠƅŔ:����������������������  ũƄŨ  � ����������������ƑŝƊŌ���

����ŗƒŵœƆřŞƙŒ�ŗƃœšƃŒ� 

�������ŖŪŷŌ���ŗŪŷ�����������ŉŕ��ŞƏŪśƈ��������������Ř ��ƀƆųƈ������������Ř��¿ƈũŌ��Ř��

����ŘũŬƗŔ�ŧŔũžŌ�ŧŧŷ��������������������������������ŧũž��

���ƉƄŬƅŔ�ƉŕƄƈ��������������������ūƊƏƔ�ƉŕŦ��Ţžũ���

���ƑƆƒƄŶřƃŒ�ƎƍřŪƆƃŒ���

�����������������ƓƈŌ�������������ƓœŔŧśŗŔ��������������ƒŧŔŧŷŏ���ŕŝ�����������ƒƏƊ��ƓŸƈŕŠ�ũŝƄŌ�ƏŌ����

���¾ƆŶƃŒ�ŗŶƒŕű��

����������������ŚƔŗ�řŗũ��¿ƈŕŷ�����������Ř��¿ųŕŷ������������¿ƈŸƅŔ�Ɖŷ�Ř��ŽŴƏƈ��Ř 

����ŘũŬƗŔ�¿Ŧŧ����������������������������¿ƄƔŮƅŔ���

�����œśœƈōƍ�ŒŧƍƂŦ�¾œŽűƕŒ�ťťŵ��

�������ŧŠƏƔ�ƛ�������¿ſų��������ƉƜſų���ŕſųŌ�řŝƜŝ������¿�������¿ŕſųŌ�řŸŗũŌ���ũŝƄōž�¿ŕſųŌ�řŬƈŦ���

�����ƇƓŒ�ƇŤťƆ�ŘƈŊ�¾Ƌ�ŗƄƒŞŧƙŒ�ƍŊ�ŧőœŞŪƃŒ�����

�����������������ƇŸƊ�� �ƛ���

�ƇƁũ�¿ŔŎŬƅ�¿ƂśƊŔ�ƛ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ����

�ƇŸƊ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ��

����ƇƒŤťřƃŒ�ŘŒƍƈŪ�ťťŵ����������������������

����ƇƒŤťřƃŒ�ŘŊťŕ�œƆťƈŵ�ƁŧƆŵ��ƇœƂ�ƅƂŧƆŶƃŒ�����������ŘŒƍƈŪƃŒ���
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������ƅƍƒƃŒ�Ƒż�œƌƂƄƌřŪř�ƑřƃŒ�ŧőœŞŪƃŒ�ťťŵ�ƅƂ �����������������

�����ŗƄƒŞŧƙŒ�ƇŤťř�ŘƈŊƍ�ŗƈŪ�ƅƂ�������������������ŗƈŪ��

�����¾ŕſ�ƇƆ�ƇƒŤťřƃŒ�Ɓƃ�žŕŪ�¾Ƌ��

�������������������ƇŸƊ���ƛ���

����ƇƒŤťřƃŒ�Ƈŵ�ųƚſƘƃ�ŘŒťœŬŧō�ƍŊ�ŠőœŮƈ�ƐŊ�ŘƒƀƄř�¾Ƌ ���

�������������������ƇŸƊ���ƛ���

������ŗŰœƒŧƃŒ�ũŧœƆř�¾Ƌ 

�������������������ƇŸƊ���ƛ���

�ƇƁũ�¿ŔŎŬƅ�¿ƂśƊŔ�ƛ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ����

ƇŸƊ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ��

��������ƅœŲřƈœŕ�ŗƒŰœƒŧƃŒ�ƇƒŧœƆřƃŒ��ũŧœƆř�¾Ƌ��

����������������ƇŸƊ���ƛ���

�����ŗƒƈťŕƃŒ�ŗűŬƈƕŒ�ƉŦƋ�ƇƆ�ƐŊ��Ƒż�ƁŧœŬř�¾Ƌ���

�����������������ƓŮƈƅŔ������������ƒũŠƅŔ���ƐũŦŌ�řųŮƊŌ���

�����ŗŰœƒŧƃŒ�ũŧœƆř�ŘſƍƃŒ�ƇƆ�ƅƂ�������������������ŗŵœŪ��ƅƍƒƃŒ��

������ŘŽſƍřƍ��ƑŰœƆƃŒ�Ƒż�ŗŰœƒŧƃŒ��ŘŪŧœƆ�¾Ƌ��

�������������������ƇŸƊ���ƛ���

�����ƃ�ŗƆőƚƆƃŒ�ŗƒŰœƒŧƃŒ�ƇƒŧœƆřƃŒ�ŗŪŧœƆƆŕ�ŗƒšŮƃŒ�ŗƆťŤƃŒ�ƑƆťƀƆ�ƇƆ�ƐŊ�ƁšŮƈ�¾Ƌ�����������ƑšŮƃŒ�ƁŶŰƍ��

������������������ƇŸƊ���ƛ���

�����ƅƍƒƃŒ�Ƒż�œƌƃƍœƈřř�ƑřƃŒ�ŘœŕŞƍƃŒ�ťťŵ�ƅƂ 

�����������������ŘŧţŔƏ�řŗŠƏ������������ƉŕśŗŠƏ�������������ŚŕŗŠƏ�ŜƜŝ����ŚŕŗŠƏ�ŜƜŝ�Ɖƈ�ũŝƄŌ���

��

��
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�����ŘœŕŞƍƃŒ�Ƈƒŕ�ŗŽƒŽŤ�ŘœŕŞƍ�ƐŊ��¾ƍœƈřř�¾Ƌ��

������������������ƇŸƊ���ƛ�����

��

����ŗƌƂœŽƃŒ�ƍŊ�ŧœŰŤƃŒ��ƁƆœŶű�ŘœŕŞƍ�ƇƆŰřř��¾Ƌ ��

������������������ƇŸƊ���ƛ���

�����¾ƒƄƃŒ�Ƒż�ƅœŶűƃŒ�¾ƍœƈřř��¾Ƌ��ťŶŕ��ŇœŪƆ��� 

������������������ƇŸƊ���ƛ���

�����ťťšƆ�ƑőŒŦŹ�ƅœŲƈ�Ŵŕřř�¾Ƌ  

  ����������������ƇŸƊ���ƛ���

����ƅőƚƆƃŒ�ƇŨƍƃœŕ�ƅŒŨřƃƙŒ�Əƃō�ƁťœŬŧō�ƅřƒ�¾Ƌ�ŗƒšŮƃŒ�ŗƆťŤƃŒ�ƑƆťƀƆ�¾ŕſ�ƇƆ�ƑšŮƃŒ�ƁŶŰƍƃ���

��������������ƇŸƊ���ƛ���

����ŗƒšŮƃŒ�ŗƆťŤƃŒ�ƑƆťƀƆ�¾ŕſ�ƇƆ�Ɓƃ�ŻƍŮƍƆƃŒ�ŗƒƆšƃŒ�ƅœŲƈ�žƒŕűř�Ƒż�ŗŕƍŶŮ�ťŞř�¾Ƌ ��

���������������ƇŸƊ���ƛ���

����ŴŽřŧƆƃŒ�ƅťƃŒ�űźŰƃŒ�ƇƆ�ƁŕŧœſŊ�ťšŊ�ƑƈœŶƒ�¾Ƌ ��

������  ������������ƇŸƊ���ƛ���

ŠƙŔ�ƉŕƄ�ŔŨŏ�ƇŸƊ��řŗŕ��

�����ŗŕŒŧƀƃŒ�ŗƄŮ�ťťš��

����������������ŖƗŔ������������ƇƗŔ������������ŤƗŔ������������ŚŦƗŔ���ƉƔũŦŊ���

�����ŴŽřŧƆƃŒ�ƅťƃŒ�űźŰ�ƇƆ�ƏƈœŶř�ƁƈŊ�ƁŮƒŤŬř�ƅř�ƏřƆ�ŦƈƆ��������������ŗƈŪ���

�����ƅœŲřƈœŕ�ƅťƃŒ�űźŰ�ũƒƀř�¾Ƌ��

������  ����������������ƇŸƊ��ƛ���

����ƃŒ�ŗƀƒŧűŜƚŶ��

������������řƔœŔŨżƅŔ��řƔƈţƅŔ������������ŖƏŗţƅŔ������������ŕƈƍƜƄ���ŕƍũƄŨŌ�ƐũŦŌ�ŉŕƔŮŌ���
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����ŖŧűƒŪƃŒ�Řšř�ƁƆť�űźŰ�Ƈŋŕ�ŔƒŕűƃŒ�ƁŧŕŤŊ�¾Ƌ ���

��������������������ƇŸƊ���ƛ���

����ŘœŽŵœŰƆ��ƎŒ�ƇƆ�ƍƂŬř�¾Ƌ ���

��������������������ƇŸƊ���ƛ���

�ƇƁũ�¿ŔŎŬƅ�¿ƂśƊŔ�ƛ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ����

�ƇŸƊ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ��

������ŘœŽŵœŰƆ�ųƍƈ�ťťš���ŔƄſ��ŧƂŪ���ţƃŒ...........................................��

����ƅœŲřƈœŕ�ƑšŮƃŒ�ŨƂŧƆƃŒ���Ƒż�Ŵŕœřř�¾Ƌ ���

�������  ������������ƇŸƊ��ƛ���

����ƍƋťƃŒ�ƎƍřŪƆƃ�ƊƒŧŕŤƆ�ŘœŮƍšż�¾ƆŶŕ�ŘƆſ�¾ƋŇœŰŵƕŒ�ŻőœŲƍƍ�Ƈ ���

�������������������ƇŸƊ���ƛ���

�ƇƁũ�¿ŔŎŬƅ�¿ƂśƊŔ�ƛ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ����

ƇŸƊ�řŗŕŠƙŔ�ŚƊŕƄ�ŔŨŏ��

����ƅťƃŒ�Ƒż�ƇƍƋťƃŒ�ŨƒƂŧř�Ƒż�ŖťœƒŨ�Ɓƒťƃ�Ɗƈŋŕ�ƅƄŶř�¾Ƌ ��

������ƇŸƊ�             ��ƛ��

������ƅťƃŒ�Ƒż�ƇƍƋťƃŒ�ŨƒƂŧř�Ƒż�ŖťœƒŨ�ƇƆ�ƑƈœŶř�ƁƈŊ�ŘŽŬřƂŒ�ƏřƆ�ŦƈƆ�������������������

����ŜƚŶƃŒ�ŗƀƒŧű��

������������������řƔœŔŨżƅŔ��řƔƈţƅŔ���řƔƏŧƗŔ���ŖƏŗţƅŔ�����������������ŕƈƍƜƄ��ŕƍũƄŨŌ�ƐũŦŌ�ŉŕƔŮŌ���

����ƅœŲƈƃŒ�žƒŧű�Ƈŵ��ƅťƃŒ�Ƒż�ƇƍƋťƃŒ�ŨƒƂŧř�Ƒż�ŖťœƒŨƃŒ�ƏƄŵ�ŖŧűƒŪƃŒ�¾ƍš�ƑšŮƃŒ�ŻƒƀśřƃŒ�ƏƄŵ�ŘƄŮš�¾Ƌ�

 �ƓœŔŨżƅŔ��

������������������ƇŸƊ�� ôƛ���

��

��
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����ƉŪƏƅŔ������������������������������������������������

����¿ƏųƅŔ�����������������������������������������������

���ũŮŎƈƇŬŠƅŔ�řƆśƄ�������������������������������������������

��

��

��

��

��

 

Blood Sample 

TEST RESULT 

Total Cholesterol mg/dl 

Triglyceride mg/dl 

HDL-c mg/dl 

LDL-c mg/dl 

 

ΚΣΎΒϟ΍ 

 

 

 

ϱήϫί�ϮΑ΃�ϱΪϤΣ�έΪϴΣ 

 

 

 

 

��

��
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γ΍έΪϟ΍�κΨϠϣΔ��

��

�ƇŧƅŔ�Ɠž�ƉƏƍŧƅŔ�ŵŕſśũŔ�ũŗśŸƔdyslipidemia)����ŘũŲţśƈƅŔ�ƉŔŧƆŗƅŔ�Ɠž�řŸœŕŮ�řƔţŰ�řƆƄŮƈ

řƔƈŕƊƅŔƏ��ũƈśŬƈ�ŧŕƔŧŪŔ�Ɠž�ŕƍũŕŮśƊŔ�¿ŧŸƈ�ƉŌƏ� �ũųŦƅŔ�¿ƈŔƏŷ�ŧƔŧţś�Ƒƅŏ�řŬŔũŧƅŔ��ƋŨƍ�ŽŧƎś

ƉƏƍŧƅŔ�ŵŕſśũƛƓŗƏũƏƗŔ�ŘŪŻ�ƑſŮśŬƈŗ�ũŗśŦƈƅŔ�ƉƏŸŠŔũƔ�ƉƔŨƅŔ��ƇŧƅŔ�ųżŲ�ƑŲũƈƅ�ƇŧƅŔ�Ɠž����

Δγ΍έΪϟ΍�ΔϴΠϬϨϣ��

řųŗŕŲ��řƊƔŷ�Ŷƈ�ŕƎƊũŕƂśƏ�řƔŲũƈƅŔ�ŚƛŕţƅŔ�ūũŧś�řƔƆƔƆţś�řŬŔũŧ�ũŗśŸś�řŬŔũŧƅŔ�ƋŨƍ���

ϕήτϟ΍ Ε΍ϭΩϷ΍ϭ  

ŚŕƊŕãŗƅŔ�Ɖŏ řƈŧŦśŬƈƅŔ �ƋŨƍ�Ɠž řŬŔũŧƅŔ Ƈś ¿ƏŰţƅŔ ŕƎãƆŷ Ɖƈ ¿ƜŦ �ř»ƆŗŕƂƈƅŔ �ũ»ŮŕŗƈƅŔŘ �Ŷ»ƈ 

¿ãƅŕţśƅŔƏ��ƑŲũƈƅŔ řãœŕãƈãƄƅŔ ƇŧƆƅ řƊãŸƅ �řŬŔũŧƅŔ ƓśƅŔƏ �¿ƈŮś��Ɖƈ�ĻŕŲƔũƈ� ƑŲũƈ ųżŲ 

Ə�ƇŧƅŔ�Ɠž�ƉƏƍŧƅŔ��řŗŬƊ�Ɠž�ŵŕſśũŔ�ƇƎƔŧƅ�ƇŧƅŔ ŔŠƈƅřƔƊŕŝƅŔ�řŷƏƈ �ŚƊƈŲś����Ƒ»Ųũƈ�Ɖƈ�ĻŕŲƔũƈ�

řƔŸƔŗų�ƉƏƍŧƅŔ�řŗŬƊ�ƇƎƔŧƅ�ƇŧƅŔ�ųżŲ ĻřųŗŕŲ�řŷƏƈŠƈƄ� ŧƁƏ Ƈś �ũŕƔśŦŔ�����ŕ»ƔŸƔŗų��ŕŰ»ŦŮ� 

ŠƈƄřŷƏƈ �Ɖƈ�ŘũśſƅŔ�Ɠž��ƓŗƏũƏƗŔ�ŘŪŻ�ƑſŮśŬƈ�ƉƔŸŠŔũƈ�Ɖƈ��ŕŲƔŌ�řųŗŕŲ����������Ƒ»ƅŏ�

���������������������������ƃƅŨƏ�řƔžŔũŻƏƈƔŧƅŔ��ŕƎƊƈ�Ə�ŚŔũƔżśƈƅŔ�Ɖƈ�ŧƔŧŸƅŔ�ƑƆŷ��řŬŔũŧƅŔ�ƋŨƍ�ŚƆƈśŮŔ��ŧƂƅƏ�

��ř»ŷƏƈŠƈƅŔ�Ə�Ƈŧ»ƅŔ�ųżŲ�ƓŲũƈ�Ɖƈ��ƉƔśŷƏƈŠƈƅŔ��Ɠž�ƉƏƍŧƅŔ�ŵŕſśũƛ�ũųŦƅŔ�¿ƈŔƏŷ�řŬŔũŧƅ 

řųŗŕŲƅŔ���

΋ΎΘϨϟ΍Ξ  :��

���������������������ũ»Ůŕŗƈ�ũƔŝō»ś�ŚŔŨ�ŕ»ƎƊŌ��ŧƂśŸƊ�ƓśƅŔ�ũųŦƅŔ�¿ƈŔƏŷ�Ɖƈ�ŧƔŧŸƅŔ�ƑƆŷ��ŽũŸśƅŔ�Ƈś�řŬŔũŧƅŔ�ƋŨƍ�Ɠž

�������������������ƉƏƍŧ»ƅŔ�ŵŕ»ſśũŔ�ƉƔ»ŗ�řƔœŕŰţŏ�řƅƛŧ�ŚŔŨ�řƁƜŷ�ƃƅŕƊƍ�Ɖōŗ�ŴţƏƅ�Ə��ƉƏƍŧƅŔ�ŵŕſśũŕŗ�řŗŕŰƙŕŗ

��������������Ŕ�Ɖŷ�ƉƔƆųŕŸƅŔ��ůŕŦŮƘƅ��ƃƅŨƄƏ�ŧũſƅŔ�Ɛŧƅ�ƓƈƔƆŸśƅŔ�ƐƏśŬƈƅŔ�űŕſŦƊŔƏ�ƇŬŠƅŔ�řƆśƄ�ũŮŎƈƏ��¿ƈŸƅ

�������ŧŧţƈ�ƓœŔŨŻ�ƇŕŴƊŗ��ƉƏƈŪśƆƔ�ƛ�ƉƔŨƅŔ�ůŕŦŮƗŔƏ�ƇƔŠũ����������¿»ƈŔƏŷ�ƉŌ�řŬŔũŧƅŔ�ƋŨƍ�ŚţŲƏŌ�ŧƂƅƏ
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�����������ƉƔŦŧśƅŕƄ�řƔœŕŰţŏ�řƅƛŧ�ŚŔŨ�ŚŬƔƅ�ŕƎśŬŔũŧ�Ƈś�ƓśƅŔ�ƐũŦƗŔ�ũųŦƅŔ�������ųŕŮ»ƊƅŔ�řƆƁƏ�¿ŦŧƅŔ�ƐƏśŬƈ

ƓƊŧŗƅŔ��������������ŪƈƅŔ�Ƒƅŏ�ƉƏŠŕśţƔ�ƉƏƍŧƅŔ�ŵŕſśũŔ�Ɖƈ�ƉƏƊŕŸƔ�ƉƔŨƅŔ�ƑŲũƈƅŔ�ƉŌ�řŬŔũŧƅŔ�ŚũƎŴŌ�Ə���Ɖ»ƈ�ŧƔ

ƇŧƅŔ�Ɠž�ƉƏƍŧƅŔ�ŵŕſśũŔ�ũƏųś��řƔƊŕƄƈŌ�Ɖƈ�¿ƔƆƂśƆƅ��řŸŗŕśƈƅŔƏ�ƇŕƈśƍƛŔƏ�řƔŕƊŸƅŔ�� 

 


