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Abstract
This study aimed to assess the nutritional status of coronary arteries patients, and to
identify the most common coronary artery disease (CAD) risk factors among adult
population in Gaza Strip.
The design of the study is a case-control hospital based one and was carried out at the
cardiac catheterization unit of the European Gaza Hospital (EGH). The study sample
included 130 cases with different age groups above 30 years, who were diagnosed as
having CAD, and matched with age and sex to 130 controls who were taken from the
noncardiac outpatients clinics. Data were collected through direct and indirect methods
using measurement of biomedical information and a structured interviewed questionnaire,
respectively.
The study revealed that, the most common modifiable risk factors were physical inactivity,
obesity, hypertension, diabetes mellitus, hypercholesterolemia, low HDL-c levels, high
triglycerides, and smoking. All these factors were positively and significantly associated
with the development of CAD. In contrast to other studies, we conclude that the higher
educated subjects have a higher risk to develop coronary arteries defects than the lower
educated subjects, whereas, the most common non-modifiable risk factors were age 50
years and more, sex, family history of CAD. Regarding food intake, there was a good
awareness and commitment from coronary arteries patients towards a relatively healthy
intake of bran (whole grains), desserts, eggs, fish, fruits and vegetables, legumes, nuts, rice
(refined cereals), salty foods, soda beverages, and vegetable oils, whereas, those patients
followed unhealthy intake of coffee, green tea, lean red meat trimmed from visible fat,
sweetened fruit juice.
Results highlighted serious issues that need a community-based intervention programs
integrated to school health and health education programs. Clients with the identified risk
factors need more attentions and follow up; also, clients must continuously encouraged
and reinforced to consume a healthy diet in order to decrease morbidity and mortality
from CAD.
Keywords: Coronary artery disease, nutritional status, risk factors, morbidity, Gaza Strip.
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ﻣﻠﺨﺺ اﻟﺪراﺳﺔ
ھﺪﻓﺖ ھﺬه اﻟﺪراﺳﺔ إﻟﻰ ﺗﻘﯿﯿﻢ اﻟﺤﺎﻟﺔ اﻟﺘﻐﺬوﯾﺔ ﻟﻤﺮﺿﻰ اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ ،و اﻟﺘﻌﺮف ﻋﻠﻰ ﻋﻮاﻣﻞ اﻟﺨﻄﺮ اﻷﻛﺜﺮ ﺷﯿﻮﻋﺎ
ﻷﻣﺮاض اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ ﺑﯿﻦ اﻟﺴﻜﺎن اﻟﺒﺎﻟﻐﯿﻦ ﻓﻲ ﻗﻄﺎع ﻏﺰة.
ﺗﺼﻤﯿﻢ ھﺬه اﻟﺪراﺳﺔ ھﻮ ﺣﺎﻻت ﻣﺮﺿﯿﺔ ﻗﻮرﻧﺖ ﺑﻤﺠﻤﻮﻋﺔ ﺿﺎﺑﻄﺔ ،و ﻗﺪ أﺟﺮﯾﺖ ھﺬه اﻟﺪراﺳﺔ ﻓﻲ وﺣﺪة اﻟﻘﺴﻄﺮة اﻟﻘﻠﺒﯿﺔ
ﺑﻤﺴﺘﺸﻔﻰ ﻏﺰة اﻷوروﺑﻲ .ﺗﻜﻮﻧﺖ ﻋﯿﻨﺔ اﻟﺪراﺳﺔ ﻣﻦ  130ﺣﺎﻟﺔ ﻣﺮﺿﯿﺔ ﺑﺄﻋﻤﺎر ﻣﺨﺘﻠﻔﺔ ﻓﻮق ﺳﻦ اﻟﺜﻼﺛﯿﻦ ﻋﺎم واﻟﺬﯾﻦ ﺗﻢ
ﺗﺸﺨﯿﺼﮭﻢ ﺑﺄﻧﮭﻢ ﻣﺼﺎﺑﻮن ﺑﻤﺮض اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ و ﺗﻄﺎﺑﻘﻮا ﻓﻲ اﻟﻌﻤﺮ و اﻟﺠﻨﺲ ﻣﻊ  130ﺷﺨﺺ ﺳﻠﯿﻢ اﻟﺬﯾﻦ اﺧﺬوا ﻣﻦ
اﻟﻌﯿﺎدات اﻟﺨﺎرﺟﯿﺔ ﺑﺎﺳﺘﺜﻨﺎء ﻋﯿﺎدة اﻟﻘﻠﺐ .ﺟﻤﻌﺖ اﻟﺒﯿﺎﻧﺎت ﺑﻄﺮﯾﻘﺘﯿﻦ :طﺮﯾﻘﺔ ﻣﺒﺎﺷﺮة اﺷﺘﻤﻠﺖ ﻋﻠﻰ ﻣﻘﺎﯾﯿﺲ ﺟﺴﻤﺎﻧﯿﺔ و
ﺗﺤﺎﻟﯿﻞ ﻣﺨﺒﺮﯾﮫ ،وطﺮﯾﻘﺔ ﻏﯿﺮ ﻣﺒﺎﺷﺮة اﺷﺘﻤﻠﺖ ﻋﻠﻰ اﺳﺘﺒﯿﺎن ﻣﻨﻈﻢ.
أظﮭﺮت ھﺬه اﻟﺪراﺳﺔ أن ﻋﻮاﻣﻞ اﻟﺨﻄﺮ اﻟﺸﺎﺋﻌﺔ اﻟﺘﻲ ﯾﺘﺤﻜﻢ ﺑﮭﺎ ھﻲ ﻗﻠﺔ اﻟﻨﺸﺎط اﻟﺠﺴﻤﺎﻧﻲ ،و اﻟﺴﻤﻨﺔ ،و ارﺗﻔﺎع ﺿﻐﻂ
اﻟﺪم ،و اﻟﺴﻜﺮي ،وارﺗﻔﺎع ﻣﺴﺘﻮى اﻟﻜﻮﻟﺴﺘﺮول ﻓﻲ اﻟﺪم ،و اﻧﺨﻔﺎض ﻣﺴﺘﻮى اﻟﻜﻮﻟﺴﺘﺮول اﻟﺤﻤﯿﺪ ،وارﺗﻔﺎع ﻣﺴﺘﻮى
اﻟﺪھﻮن اﻟﺜﻼﺛﯿﺔ ﻓﻲ اﻟﺪم ،و اﻟﺘﺪﺧﯿﻦ .ﻛﻞ ھﺬه اﻟﻌﻮاﻣﻞ ﺗﺮﺗﺒﻂ ارﺗﺒﺎطﺎ وﺛﯿﻘﺎ ﺑﺎﻟﻤﺮض ،و ﻋﻠﻰ ﻋﻜﺲ دراﺳﺎت أﺧﺮى ،ﻓﻘﺪ
اﺳﺘﻨﺘﺠﻨﺎ أن اﻷﺷﺨﺎص ذات اﻟﻤﺴﺘﻮى اﻟﻌﻠﻤﻲ اﻟﻌﺎﻟﻲ ﻟﺪﯾﮭﻢ ﺧﻄﺮ أﻋﻠﻰ ﻟﻺﺻﺎﺑﺔ ﺑﺎﻟﻤﺮض ﻣﻦ اﻷﺷﺨﺎص ذات اﻟﻤﺴﺘﻮى
اﻟﻌﻠﻤﻲ اﻟﻤﺘﺪﻧﻲ .أﻣﺎ ﻋﻮاﻣﻞ اﻟﺨﻄﺮ اﻷﺧﺮى اﻟﺸﺎﺋﻌﺔ و اﻟﺘﻲ ﻻ ﯾﺘﺤﻜﻢ ﺑﮭﺎ ھﻲ اﻟﻌﻤﺮ ﻓﻮق ﺳﻦ اﻟﺨﻤﺴﯿﻦ ،و اﻟﺠﻨﺲ ،و
اﻟﺘﺎرﯾﺦ اﻟﻌﺎﺋﻠﻲ ﻟﻤﺮﺿﻰ اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ .ﺑﺨﺼﻮص ﺗﻨﺎول اﻟﻄﻌﺎم ،ﻛﺎن ھﻨﺎك وﻋﯿﺎ و اﻟﺘﺰاﻣﺎ ﺟﯿﺪا ﻣﻦ ﻣﺮﺿﻰ اﻟﺸﺮاﯾﯿﻦ
اﻟﺘﺎﺟﯿﺔ ﺑﺘﻨﺎول ﻏﺬاء ﺻﺤﻲ ﻧﺴﺒﯿﺎ ﻣﻦ ﺧﺒﺰ اﻟﻨﺨﺎﻟﺔ أو اﻟﻤﺨﺘﻠﻂ )اﻟﺤﺒﻮب اﻟﻜﺎﻣﻠﺔ( ،و اﻟﺤﻠﻮﯾﺎت و اﻟﺒﯿﺾ و اﻟﺴﻤﻚ و
اﻟﻔﻮاﻛﮫ و اﻟﺨﻀﺮوات و اﻟﺒﻘﻮﻟﯿﺎت و اﻟﻤﻜﺴﺮات و اﻷرز )اﻟﺤﺒﻮب اﻟﻤﺤﺴﻨﺔ( ،و اﻷطﻌﻤﺔ اﻟﻤﺎﻟﺤﺔ و اﻟﻤﺸﺮوﺑﺎت اﻟﻐﺎزﯾﺔ،
و اﻟﺰﯾﻮت اﻟﻨﺒﺎﺗﯿﺔ .ﻓﻲ ﺣﯿﻦ ﻛﺎن ھﻨﺎك ﺗﻨﺎول ﻏﯿﺮ ﺻﺤﻲ ﻣﻦ اﻟﻘﮭﻮة و اﻟﺸﺎي اﻷﺧﻀﺮ و اﻟﻠﺤﻮم اﻟﺤﻤﺮاء اﻟﻤﻨﺰوﻋﺔ ﻣﻦ
اﻟﺪھﻮن اﻟﻈﺎھﺮة و ﻋﺼﯿﺮ اﻟﻔﻮاﻛﮫ اﻟﻤﺤﻼة.
أﺑﺮزت اﻟﻨﺘﺎﺋﺞ ﻗﻀﺎﯾﺎ ﻣﻠﺤﺔ ،و اﻟﺘﻲ ﺗﺤﺘﺎج إﻟﻰ اﻟﺒﺮاﻣﺞ اﻟﻤﺠﺘﻤﻌﯿﺔ اﻟﻤﺘﻜﺎﻣﻠﺔ ﻣﻊ اﻟﺼﺤﺔ اﻟﻤﺪرﺳﯿﺔ و اﻟﺘﺜﻘﯿﻒ اﻟﺼﺤﻲ .
اﻷﺷﺨﺎص اﻟﺬﯾﻦ ﻟﺪﯾﮭﻢ ﻋﻮاﻣﻞ ﺧﻄﺮ ﻣﻌﺮوﻓﺔ ﺑﺤﺎﺟﺔ إﻟﻰ ﻣﺰﯾﺪ ﻣﻦ اﻻﻧﺘﺒﺎه و اﻟﻤﺘﺎﺑﻌﺔ ،أﯾﻀﺎ ھﺆﻻء اﻷﺷﺨﺎص ﯾﺠﺐ أن
ﯾﺸﺠﻌﻮا ﻋﻠﻰ اﺳﺘﮭﻼك ﻧﻈﺎم ﻏﺬاﺋﻲ ﺻﺤﻲ وذﻟﻚ ﻟﺨﻔﺾ ﻣﻌﺪﻻت اﻻﻋﺘﻼل و اﻟﻮﻓﯿﺎت ﻣﻦ أﻣﺮاض اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ.
اﻟﻜﻠﻤﺎت اﻟﺮﺋﯿﺴﯿﺔ :ﻣﺮض اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ ،اﻟﺤﺎﻟﺔ اﻟﺘﻐﺬوﯾﺔ ،ﻋﻮاﻣﻞ اﻟﺨﻄﺮ ،اﻹﻣﺮاض ،ﻗﻄﺎع ﻏﺰة.
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Chapter I
Introduction
1.1. Background
Cardiovascular disease (CVD) is considered as the first leading cause of death in the
world. More people die annually from CVDs than from any other cause (Anderson, 2007).
According to world health organization (WHO), about 30% of all global deaths is due to
coronary artery disease (WHO, 2004). By 2001, CVD had become the leading cause of
death in the developing world, as it has been in the developed world since the mid 1900s
(Mathers et al., 2001).
According to National Health and Nutrition Examination Survey (NHANES), final 2004
statistics for United States show that coronary artery disease (CAD) is the single leading
cause of death in America. Mortality: 451,326 deaths in the United States in 2004 (one of
every five deaths), prevalence: 16,000,000 victims of angina pectoris, heart attack and
other forms of CAD are still living (8,700,000 males and 7,300,000 females), Incidence:
1,200,000 new and recurrent coronary attacks per year. About 38% of people who
experience a coronary attack in a given year die from it (NHANES, 1999-2004).
The major manifestation of the myocardial ischemia is chest pain. Recurrent chest pain
owing to ischemia without irreversible damage to myocardial cells is termed angina
pectoris. Risk factors for CAD can be categorized as modifiable (controllable) or nonmodifiable (uncontrollable). Controllable risk factors for CAD include hypertension,
hyperlipidemia, smoking, obesity, physical inactivity and diabetes. On the other hand,
uncontrollable risk factors include, gender, age, and family history of CAD. The more risk
factors a person has, the greater is the likelihood of his/her having CAD (Chatterjee, 1991).
Risk factors modification like reduction of blood pressure, blood cholesterol level, and
cigarette smoking decreases the incidence of death associated with CAD (Engler et al.,
1992). Several indicators are used to assess the nutritional status of adults including: body
mass index (BMI) and fat distribution (mainly waist/hip ratio) as anthropometric,
biochemical analysis (mainly serum lipids and glucose levels), clinical picture and usual
dietary habits (Terry et al., 2002).
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It is well known that food-related behavior is complex and is determined by the interplay
of many factors, including physiological factors, sociodemographic factors such as income,
education, occupation, behavioral and lifestyle factors such as physical activity, smoking,
knowledge and attitudes related to diet and health (Konzalez et al., 1998). Moreover, a
high intake of energy-dense macronutrient-poor foods, heavy marketing of energy dense
foods and fast food outlets, sugar sweetened soft drinks and fruit juices, adverse social and
economic conditions, all are considered to be risk factors for obesity and CAD (Swinburn
et al., 2004). Because of limited study conducted to investigate the nutritional status of
patients with CAD in Gaza Strip, we hope that this study will be considered as a
motivation to promote evidence-based diagnosis and management guideline of CAD
suitable for local situation which will help to decrease in mortality and morbidity and to
help primary and secondary health care providers in the early detection of CAD.
1.2. Research problem
Cardiovascular disease is the first leading cause of death among the Palestinians in 2005.
Unfortunately, nutritional assessment of coronary arteries patients and CAD risk factors
are not adequately investigated in Palestine, therefore, this study could answer important
questions related to the nutritional impact and risk factors to CAD in Gaza Strip. The study
could provide valid and credible information about the nutritional impact, and whether
there is awareness and commitment from CAD patients towards following healthy diets
guidelines or not.
1.3. Justification of the study
Cardiovascular disease is the first leading cause of death among Palestinians, about 3,799
persons died from CVD with proportion of 36.7% of total death.
According to data from the Palestinian Ministry of Health 2005 (Nutrition Department),
there was no information available on the nutritional status of coronary arteries patients, so
this study will be the first of its kind to assess the nutritional status of coronary arteries
patients in Gaza Strip.
Adults and geriatrics are most vulnerable to risks of CAD and need more nutritional care to
prevent the development of CAD. Socioeconomic changes in our regions particularly in
Gaza Strip lead to major changes in life style towards sedentary lifestyle and increase the
2

incidence and morbidity of CAD, all of these would increase the costs of treatment and
rehabilitation. This study will help to identify opportunities for improving the nutritional
status of coronary arteries patients, and to assess and reinforce the intake of healthy diets if
there is awareness and commitment from coronary arteries patients towards following
healthy diets guidelines.
1.4. General objective
To assess the nutritional status of adult patients with CAD in Gaza Strip. The specific
objectives are:
1. To study the relationship between dietary habits and the nutritional status of
patients with CAD.
2. To assess whether there is an awareness and commitment from coronary arteries
patients towards following healthy diet recommendations or not.
3. To assess the influence of certain biological variables (lipid profile and fasting
blood sugar) and the development of CAD.
4. To examine the association between certain personal and behavioral characteristics
(physical activity, smoking, obesity, education, and the family history) and the
occurrence of CAD.
5. To assess the relationship between hypertension, diabetes and the occurrence of
CAD.
6. To provide suggestions and recommendations that might decrease mortality and
morbidity resulted from CAD.
1.5. Hypotheses
1. There are significant relationships between dietary habits, blood glucose and lipid
profiles, and CAD.
2. There are significant relationships between hypertension, diabetes mellitus, obesity,
smoking, and physical inactivity, and the development of CAD.
3. There is a significant relationship between familial predisposition to CAD and
development of the disease.
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1.6. Geography and demography of Palestine
The total area of Palestine is 6,257 Km² (UNEP, 2003) with total population living in is
4,100,000 individuals in the end of 2010 (2,500,000 in West bank and 1,600,000 in Gaza
strip) (PCBS, 2010). 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 Km²
(UNEP, 2003), and constitutes 6.1% of total area of Palestinian territory land. In mid year
of 2005 the population was 1,389,789 mainly concentrated in the cities, small village, and
eight refugee camps that contain two thirds of the population of Gaza strip. In Gaza strip,
the population density is 3,808 inhabitants/km² (Palestine, MOH, 2005).
1.7. Palestinian economy
The World Bank stated that the Gross National Product (GNP) in Palestine has been
subjected to high fluctuations during the last five years. GNP was 5,454 million US$ in
1999 and decreased to 4,169 million US$ in 2005. Gross Domestic Production (GDP) was
4,517 million US$ in 1999 and decreased to 3,832 million US$ in 2005. Gross National
Production per capita (GNP/capita) was 1,806 US$ in 1999 and decreased to 1,039 US$ in
2005. Gross Domestic Production per capita (GDP/capita) was 1,496 US$ in 1999 and
decreased to 955 US$ in 2005.
The number of workers in Israel decreased from 135,000 in 1999 to 36,000 in 2005. The
workers in Palestine also decreased from 453,000 in 1999 to 135,000 in 2005. The World
Bank reported that the unemployment rate was 32%. This revealed a sharp increase of
unemployment rate from 11.8% in 1999 to 32% and the poverty rate in Palestine was
increased to 44% in 2005. 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 (Palestine, MOH, 2005).
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1.8. Health services
Three main health providers offer health services in Gaza Strip are UNRWA,
NGOs/private, and Ministry of Health (MOH). MOH bears the heaviest burden, as it takes
over the responsibility in Gaza strip for 59 primary health care centers and 12 hospitals.
1.8.1. The European Gaza hospital
The European Gaza hospital (EGH) is considered as one of the advanced medical centers
in Palestine, located in Khan Younis Governorate at the southern Gaza Strip. The hospital
project 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 beds 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). Cardiac catheterization unit
in the EGH is the sole Governmental cardiac catheterization in Gaza Strip, thus the
majority of patients are referred to this cardiac catheterization unit.
1.9. Definition of terms
Body mass index (BMI): is defined as the weight in Kilograms (Kg) divided by the square
of height in meter (M²) and is used to classify underweight, overweight and obesity
(National Heart, Lung and Blood Institute, 1998; WHO, 2000). According to the WHO
classification, BMI < 18.5 kg/m² is considered underweight, from 18.5-24.9 kg/m² is
considered normal weight, from 25-29.9 kg/m² is considered overweight (pre-obesity) and
≥ 30 kg/m² is considered obese (WHO, 2000).
Waist circumference (WC): is a simple practical measure that is commonly used for
assessing central obesity; therefore, it is a good predictor for obesity related diseases
(Foucan et al., 2002; Janiszewski et al., 2007). According to the National Institution of
Health (NIH) protocol, WC measurement is taken at the level of the superior border of the
iliac crest and parallel to the floor (Ross et al., 2008). The WC of > 102 cm in men, and>
88 et al., 2004) cm in women is used as a measurement for central obesity (Yusuf et al.,
2004; Villegas et al., 2004).
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Hip circumference (HC): is measured by applying the tape in a horizontal plane at the
level of the maximal extension of the buttocks when viewed from the side, and parallel to
the floor (Boyle et al., 1993; Welborn et al., 2003).
Waist to hip ratio (WHR): is defined as the circumference of the waist divided by that of
the hips. Central obesity is well defined by WHR (WHO, 1999). Men whose WHR is >
0.90 and women whose WHR is > 0.85 are considered at risk for obesity-related diseases
such as DM and CVD (WHO, 1999; Villegas et al., 2004).
Physical activity (PA): is defined by the WHO as "any bodily movement produced by
skeletal muscles that require energy expenditure" (WHO, 2009). Aerobic PA is classified
into four categories: Inactive/ Sedentary refers to no PA beyond baseline activities of daily
living. Low activity refers to less than 150 minutes/week of moderate-intensity PA.
Medium activity refers to 150 to 300 minutes/week of moderate-intensity activity. High
activity is more than 300 minutes/week of PA (United States Department of Health and
Human Services, 2008).
Total cholesterol: According to the American Heart Association (AHA), total cholesterol
(TC) below 200 mg/dl is considered normal and at lower risk for heart disease, 200-239
mg/dl borderline-high risk and total blood cholesterol of 240 mg/dl or above is at higher
risk (AHA, 2010).
Low-density lipoprotein cholesterol: Low-density lipoprotein cholesterol (LDL-C) is the
major carrier of blood cholesterol from the liver to the body's cells. It is measured by using
Friedewald's equation [LDL-C = TC – HDL-C – (0.20 × TGs)] (Friedewald et al., 1972).
According to the National Cholesterol Education Program (NCEP) Expert Panel, LDL-C
below 100 mg/dl is considered optimal, 100-129 mg/dl near optimal, 130-159.9 mg/dl
borderline high risk, 160-189 mg/dl high risk, and 190 or more is very high (NCEP, 2002).
High-density lipoprotein cholesterol: High-Density Lipoprotein Cholesterol (HDL-C)
participates in the reverse transport of cholesterol from the atheromatous plaques back to
the liver for excretion or re-utilization (Miller and Miller, 1975). HDL-C level < 50 mg/dl
is considered low for females, but < 40 mg/dl is considered low for males, and > 60 mg/dl
is considered high HDL-C level (NCEP, 2003).
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Triglyceride: Triglyceride (TG) is an important source of energy that is stored in
adipocytes. When metabolized, it provides 9 kcal/gram. TG level below 150 mg/ dL is
normal, 150–199 mg/dL borderline–high TGs, 200–499 mg/dL high TGs and 500 mg/ dL
or more is considered very high TG level (NCEP, 2002).
Overweight: According to WHO criteria, overweight could be defined as body mass index
(from 25-29.9 kg/m². (WHO 1995).
Obesity: WHO defined obesity as body mass index ≥ 30 kg/m². (WHO 1995).
A smoker: According to the WHO, in this study a smoker can be defined as, someone
who, at the time of survey, smokes any tobacco product either daily or occasionally (WHO
terminology).
Never smokers: According to the WHO, never smokers can be defined as; are those who
either have never smoked at all or have never been daily smokers and have smoked less
than 100 cigarettes in their lifetime (WHO terminology).
Hypertension: In this study hypertension was considered when any participant with DM
or IHD has blood pressure readings ≥ 130/80 mmHg, or any participant without DM or
IHD has blood readings ≥ 140/90 mmHg, or any participant has been told by a health
professional that he/she had a high blood pressure (CDC, 1994).
Diabetes mellitus: Fasting blood glucose level ≥126mg/dl, or random blood glucose level
≥ 200mg/dl, or medication with antidiabetic drugs (WHO, 2000).
Low educational level: This level includes any person who did not enter school, or had
been study in primary and preparatory school (WHO terminology).
Medium educational level: This level includes persons who had been completed
secondary school, and study 2-3 year diploma (WHO terminology).
High educational level: This level includes persons who had been completed a university
degree and /or college of advanced education (WHO terminology).
Family history of CAD: the participant in the study had one or more first degree coronary
artery disease for female<55 years and for male<65 years (WHO terminology).
7

Coronary angiography: is defined as the radiographic visualization of the coronary
vessels after injection of radiopaque contrast media. It is most commonly performed with
specialized intravascular catheters (A very small tube) that are inserted into a blood
vessel in the upper thigh (groin area) or arm. The tip of the tube is positioned at the
beginning of the arteries supplying the heart, then a contrast medium or dye is injected and
the pictures that are obtained are called angiograms. The purpose of coronary angiography
is to define the coronary anatomy and the degree of luminal obstruction of the coronary
arteries. It is the gold standard used to determine the presence and extent of obstructive
CAD and to assess the feasibility and appropriateness of various forms of therapy, such as
revascularization by percutaneous or surgical interventions (Patric et al., 1999).
Coronary artery stenosis classification:
Mild: <50% coronary artery stenosis.
Moderate: 50-75% coronary artery stenosis.
Severe: >75% coronary artery stenosis (Patric et al., 1999).
Ischemic heart disease:
Angina pectoris: Angina is a clinical syndrome characterized by discomfort in the chest,
jaw, shoulder, back, or arm. It is typically aggravated by exertion or emotional stress and
relieved by nitroglycerin. Angina usually occurs in patients with CAD involving at least
one large epicardial artery stenosis without myocardial cell death (Anderson et al., 2007).
Myocardial infarction (MI): is a clinical syndrome characterized by discomfort in the
chest, jaw, shoulder, back, or arm with myocardial injury and elevated cardiac biomarkers
(Anderson et al., 2007).
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Chapter II
Literature Review
2.1. Coronary artery disease definition
Coronary artery disease is a narrowing or blockade of the arteries and vessels that provide
oxygen and nutrients to the heart. It is caused by atherosclerosis, an accumulation of fatty
materials on the inner linings of arteries. The resulting blockade restricts blood flow to the
heart. When the blood flow is completely cut off, the result is a heart attack. Heart disease
is a broad term that includes several more specific heart conditions. The most common
heart condition in the United States is CAD, which can lead to heart attack and other
serious conditions. CAD also called CHD is the most common type of heart disease. CAD
occurs when the coronary arteries, that supply blood to the heart muscle, become hardened
and narrowed due to the plaque buildup. The plaque buildup, the narrowing and hardening
of the arteries is called atherosclerosis. Plaques are a mixture of fatty substances including
cholesterol and other liquids. Blood flow and oxygen supply to the heart can be reduced or
even fully blocked with a growing plaque. Plaque may also rupture and cause blood clots
that block arteries (CDC, 2009).
2.2. Coronary artery disease epidemiology
Worldwide, CAD killed more than 7.6 million people in 2005 (WHO, 2008). In 2003,
approximately 37% of adults reported having two or more of six risk factors for heart
disease and stroke (high blood pressure, high serum cholesterol level, diabetes, current
smoking, physical inactivity, and obesity) (Hayes et al., 2005). Percentage of persons aged
20 years and older with hypertension or taking hypertension medications: 32.1%, with high
blood cholesterol: 16.9%, with physicians-diagnosed diabetes: 10.0% and who are obese:
32.0%. Percentage of adults aged 18 years and older who are current cigarette smokers
(2004-2006): 18.4%, and who engage in no leisure-time physical activity. (American Heart
Association, 2009). According to WHO fact sheet in 2007, CVDs are the number one
cause of death globally: more people die annually from CVDs than from any other cause;
an estimated 17.5 million people died from CVDs in 2005, representing 30% of all global
deaths. Of these deaths, an estimated 7.6 million were due to CAD and 5.7 million were
due to stroke. Over 80% of CVD deaths take place in low- and middle-income countries
9

and occur almost equally in men and women. By 2015, almost 20 million people will die
from CVDs, mainly from heart disease and stroke (WHO, 2007). CVDs affect many
people in middle age, very often severely limiting the income and savings of affected
individuals and their families. CVDs place a heavy burden on the economies of countries
(WHO, 2007). Lower socioeconomic groups in high-income countries generally have a
greater prevalence of risk factors, diseases and mortality. A similar pattern is emerging as
the CVD epidemic evolves in low and middle-income countries (WHO, 2007). In the
United Kingdom (UK), CVDs accounted for almost 198,000 deaths in 2006. Each year
CVD causes over 2 million deaths in the European Union (EU), representing 42% of all
deaths in the EU (British Heart Foundation, 2008). Furthermore in Canada every 7
minutes, someone dies from heart disease or stroke. In 2005, CVDs accounted for: 31% of
all deaths in Canada (WHO, 2007). Moreover, estimates for the year 2006 are that
80,000,000 people in the United States (US) have one or more forms of cardiovascular
diseases. CAD caused 445,687 deaths in 2005 and is the single leading cause of death in
America today (American Heart Association, 2009).
In the Eastern Mediterranean (Bahrain, Cyprus, Egypt, Iran, Iraq, Jordan, Kuwait, Oman,
Qatar, the United Arab Emirate): CVDs are emerging as a major health problem in the
Eastern Mediterranean Region. The proportion of death from CVD ranges from 25 to 45%.
CAD seems to be the predominant type of cardiomyopathy encountered in many countries,
and hospital data indicate rising trends. Several countries have experienced rapid
socioeconomic changes over the last two decades. Daily caloric intake has increased (Heart
Encyclopedia, 1990).
Locally: in Palestine, CVDs principally heart disease, is the first leading cause of death
among Palestinians in 2005. According to the Ministry of Health (MOH), about 3,799
persons died from cardiovascular disease (1,956 males and 1,843 females), with proportion
of 36.7% of total deaths, with a rate of 101/100,000 population. Mortality among males
was higher than females (51.5% in males Vs 48.5% in females) (Palestine, MOH, 2005).
2.3. Prevalence of risk factors
Argentine-Patagonia: Coniglio et al., (1992) investigated the prevalence of coronary
atherosclerosis in the age group 30 and 50 years. The prevalence of risk factors was higher
in males than in females 27% Vs 16%, had total cholesterol ≥240 mg/dl, 30.5% Vs 19.7%
10

had LDL-c ≥ 160 mg/dl, 10.3% Vs 5.9% had HDL-c < 35 mg/dl, 8.9% Vs 4.2% had SBP >
145 mmHg, 9% Vs 5.9% had DBP > 95 mmHg, 33.6% Vs 23.4% had cig. ≥ 10 /day, 26%
Vs 13.8% had T.G. > 170 mg/dl, 30.5 % Vs 22.4% had BMI > 27 kg/m² (all P values were
< 0.05), while no significant differences were noticed in both sexes after age 50 years.
The Netherlands: Graziosi et al., (1994) found in their study regarding the prevalence of
risk factors of CAD under age 40 who underwent coronary bypass in the Netherlands, that
smoking 83% was the highest prevalent risk factor followed by hypercholesterolemia 79%,
and positive family history for coronary heart disease 66%.
Egypt: A retrospective study was conducted by Wally et al., (1997) in Texas Heart
Institution on 290 Egyptian patients who underwent CABG has revealed a high prevalence
of hyperlipidemia 69.7%, cigarette smoking 66.6%, family history of CAD 53%,
hypertension 46.9%, obesity 46.2%, and diabetes mellitus 32.4%.
Japan: A case-control study was conducted to investigate working hours as a risk factor
for AMI has revealed a high prevalent risk factors among cases than controls with positive
and significant relationships: hypertension (50% Vs 21%) with OR of 3.64,
hypercholesterolemia (46% Vs 21%) with OR of 2.34, diabetes mellitus (26% Vs 12%)
with OR of 2.38, current smoking (62% Vs 47%) with OR 2.34, BMI ≥ 26.6 kg/m2 (17%
Vs 11%) with OR of 1.37, the data linked to nonfatal infraction (Sokejema, 1998).
Saudi Arabia: The prevalence of CAD risk factors among Saudi males and females were
physical inactivity 68.3%, obesity 37.9%, hypertension 14.1%, current smoking 12.3%,
diabetes mellitus 28.2%, and positive family history to CAD and/or premature death 4%.
Diabetes was the most prevalent among males, while obesity was the most prevalent
among females (Taha, 1998).
Spain-Gerona: Masia et al., (1998) showed that the prevalence of CVD risk factors in
Gerona is relatively high for the low MI incidence. Prevalence of hypertension was 31.3%
in men and 27.7% in women, diabetes mellitus 9.4% in men and 6.8% in women, smoking
33.8% in men and 22.7% in women, 19.4% of participants presented with BMI > 30 kg/m2
and 3.6% BMI > 35 kg/m2, 16.5% of participants reported positive family history,
hypercholesterolemia found in 68% of men and 67% of women.
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Tunisia-Sous A household survey conducted by Ghannem et al., (1998) to investigate the
epidemiology of hypertension and other CVD risk factors, has revealed that among the
study population, the prevalence of hypertension was found in 28.9%, history of diabetes
in 10.2%. obesity in 27.7%, overweight in 56.7% and smoking in 21.5%.
Fiji: A retrospective hospital-based study of 61 patients (61% males and 39% females)
with confirmed AMI who were admitted to a tertiary care in Trinidad has been carried out
(Thomas, 2000). The most prevalent risk factors were diabetes mellitus 53%, hypertension
49%, and cigarette smoking 30%.
Greece: ATTICA study (Attica is a province in Greece) conducted by Christos et al.,
(2003) has shown that the prevalence of smoking was 51% in men and 39% in women,
hypertension 37% in men and 25% in women, total serum cholesterol levels above 200
mg/dl 46% in men and 40% in women, diabetes mellitus 8% in men and 6% in women,
obesity 20% in men and 15% in women, while men were more physically active as
compared to women (42% Vs 39%).
Pakistan: A cross-sectional community based survey in the lower middle class urban
localities of Karachi has shown a very high prevalence of hypertension, obesity and
sedentary life style. The prevalence of hypertension, high cholesterol and diabetes were
38.5%, 10.7%, and 9.1% respectively. Fifty two percent of the sample was over weight or
obese; 64.8% never exercised; 11.9% had two or more major risk factors of CAD (Dodani
et al., 2004).
United States: A cross-sectional survey was undertaken to assess the prevalence of CAD
among the general US adult population aged 40 years and over. The prevalence of
hypercholesterolemia was 60%, hypertension 74%, diabetes mellitus 26%, and current
smokers 33%. Approximately 95% had at least 1 of these CVD risk factors, and 72% had 2
or more risk factors (Selvin et al., 2004).
Jordan: A case-control study has revealed a high prevalent six risk factors; the prevalence
of diabetes mellitus was 40%, hypertension 38%, smoking 45%, hypercholesterolemia
19%, hypertriglyceridemia 54%, and HDL < 40 mg/dl 60% (Ayman et al., 2005).
Iran: A prospective study of 514 patients with confirmed MI who were admitted in CCU
ward of a general hospital has shown that, the prevalence of CAD risk factors were
12

diabetes mellitus 30%, hypertension 90.9%, smoking 42%, history of CAD 13.3%,
hypercholesterolemia 41.8%, hypertriglyceridemia 49%, high LDL 63.8%, low HDL
74.4% (Esteghamati et al., 2006).
Israel: A study conducted by Takes et al., (2006) found that the prevalence of CAD risk
factors were, smoking 26.8%, essential hypertension 4.3%, diabetes mellitus 1.3%,
dyslipidmeia 55.1%, obesity 13.5% and sedentary lifestyle 64%.
United Arab Emirates: A cross-sectional community based study on established
cardiovascular risk factors was carried out in Al-Ain City, UAE. Subjects were
interviewed, and blood pressure, weight, height, fasting blood sugar, and lipid profile were
measured. The result showed that 817 subjects (403 males and 414 females) completed the
survey, of these 28.4% had (Framingham risk) assessment scores of more than 20%, 23.3%
had diabetes, 20.8% hypertension, 37.3% obesity, 22.7% metabolic syndrome, and 19.6%
of male smoked. CAD was reported in 2.4%. Lipid profiles were abnormal in 64% of the
males, and in 53.9% of the females, mostly due to low high-density lipoproteins or high
triglycerides levels (Baynouna et al., 2008).
Turkey: A cross-sectional observational study included 1210 patients (962 men, 248
women) with MI, has revealed that the prevalence of CVD risk factors were history of
hypertension 35%, history of DM 21%, family history of CAD 23%, current smoking 57%
and hypercholesterolemia 48% (Aygul et al., 2009).
Palestine-Gaza: A study conducted by Mushtaha (2010) found that the prevalence of
CAD risk factors were, smoking 37%, lack oh physical activity 93%, hypertension 74%,
diabetes mellitus 60%, family history 44%, high LDL 64.4% and low HDL 70.4%
2.4. Risk factors
2.4.1. Physical inactivity
Physical activity reduces the risk of CAD through a number of physiological and metabolic
mechanisms. These include the potential for increasing the serum HDL-cholesterol level,
reducing serum TG level, reducing blood pressure, enhancing fibrinolysis and altering
platelet function, thereby reducing the risk of acute thrombosis, enhancing glucose
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tolerance and insulin sensitivity, and reducing the sensitivity of the myocardium to the
effects of catecholamine, thereby reducing the risk of ventricular arrhythmia (Pate, 1995).
Wannamethee et al., (1997) in their prospective study of 5159 subjects in United Kingdom
have indicated that there was an inverse relationship between CAD rates and physical
activity with lowest rates in men undertaking moderate physical activity and with no
further benefit thereafter.
Additionally, regular moderate physical activity, such as brisk walking or similar levels of
exertion, is associated with a 30-50% reduction in the risk of CAD as well as reduction in
obesity, diabetes and stroke. WHO guidelines recommended at least 30 min of moderate
activity on most days of the week. More activity that is vigorous is associated with increase
in protective HDL-C (Fischbacher et al., 2004).
A case-control study conducted by Fransson et al., (2006), has indicated that regular
leisure-time physical activity was associated with a decreased risk of MI among lean,
normal-weight and overweight subjects, but not among obese subjects. Obese (BMI ≥ 30
kg/m²) and physically active persons had an almost twofold risk of MI, compared with
normal-weight and sedentary persons; the result were similar for men and women.
A prospective cohort study of 38987 women conducted by Amy et al., (2008) has indicated
that the risk of CAD associated with elevated body mass index is considerably reduced by
increased physical activity levels. Increasing levels of walking also resulted in significant
reductions in CAD risk for overweight and obese individuals.
A cohort study was conducted by Schicheng et al., (2008), among 736 middle aged men
has shown that the total leisure time physical activity was associated with a reduction in
the risk of incident MI after age adjustment. Moreover, heavy intensity activity is inversely
associated with incident MI even after adjustment for potential confounders and
stratification for evidence of CAD or prior stroke at baseline.
2.4.2. Hypertension
Too many studies about hypertension were done. Some discussing its impact on individual
and community, others discussing the prevalence and its economic burden, in addition of
studying its relationship with other CVD and other chronic disorders. A cross sectional
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study in Al-khobar area-Saudi Arabia was conducted to determine the prevalence of CAD
risk factors among the primary health care centers. The study indicated that the prevalence
of hypertension increased significantly with age and it is most higher in age group 60 years
and more. Prevalence of definite hypertension was 25% in males and 20 % in females
(Taha, 1998).
A population-based prospective cohort study of 12,763 men aged 40 to 59 years conducted
in seven countries of the world has revealed that all baseline blood pressure measurements
were the best predictors of CVD mortality, compared with age, physical activity, total
serum cholesterol level, body mass index or height, and smoking, pulse pressure and
diastolic and systolic blood pressures were the best predictors for CVD death, followed by
mean and mid blood pressures (Demosthenes et al., 2005).
A population-based prospective cohort study of 74,942 women, aged 40-70 years
conducted in Shanghai, China has shown that hypertension is a significant contributor to
mortality, particularly stroke and CAD mortality (Dorjgochoo et al., 2009).
A prospective cohort study in the Netherlands has indicated that there is a strong positiverelationship between the occurrence of CAD and the elevated systolic and diastolic blood
pressure (Vanden et al., 1996). As well, a prospective study conducted in 15 sites across
Canada has shown that high blood pressure is a major risk factor for heart and vascular
disease and is an important cause of death around the world, the prevalence of
hypertension in adults was estimated at 19% (Kathryn et al., 2010).
2.4.3. Obesity
A study conducted by Henry et al., (2002) has shown that obesity is associated with
accelerated coronary atherosclerosis in adolescent and young adult men. These
observations support the current emphasis on controlling obesity to prevent adult coronary
artery disease. Moreover, a prospective study conducted in participants aged 35 to 75
years, who were followed up to 44 years, has revealed that the overweight category is
associated with increased relative and population attributable risk for hypertension and
cardiovascular sequelae. Interventions to reduce adiposity and avoid excess weight may
have large effects on reducing the development of risk factors and cardiovascular disease
at an individual level (Peter et al., 2002).
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A EUROASPIRE II study included 5535 coronary patients, has shown that about 31% of
patients was diagnosed as obese with additionally half of the patients population being
overweight (48%). Obesity was 10% more prevalent among women and significantly less
smokers were observed among over weight and obese subjects. This result suggests that
the overweight and obese coronary patients are at particularly high risk for further
cardiovascular complications due to elevated risk factor levels on the one hand and their
insufficient therapeutic control on the other hand (Dirk et al., 2004).
A case-control study conducted by Shiraishi et al., (2006) has revealed that obesity is
significantly associated with acute myocardial infraction, independent of the classic
coronary risk factors, in young and middle-aged males. These findings support the current
emphasis on controlling obesity to prevent coronary events in young Japanese male adults.
Also, a population-based cross-sectional study in an urban Chinese sample of 2,334 elderly
subjects has shown that both overweight and metabolic syndrome are highly prevalent in
this elderly Chinese population. BMI as a measure of overall adiposity is strongly
associated with increased prevalence of CVD independent of metabolic syndrome (Yao et
al., 2007).
A study conducted to estimate the prevalence of obese 35-years-old in 2020 on the basis
of adolescents overweight in 2000 and historical trends regarding overweight adolescents
who become obese adults, has shown that adolescent overweight is projected to increase
the prevalence of obese 35-years-olds in 2020 to a range of 30 to 37% in men and 34 to
44% in women, and as a consequence of this increased obesity, an increase in the
incidence of CAD and in the total number of CAD events and deaths is projected to occur
in young adulthood. The increase is projected to continue in both absolute and relative
terms as the population reaches middle age (Domingo et al., 2007).
2.4.4. Family history of CAD
The study conducted by Kelalainen et al., (1996) in Finland has revealed that the family
history of CAD was positively associated with cumulative occurrence of CAD events
(Odds ratio 2.53; P= 0.009), so it is considered as a strong predictor for future CAD events.
A study conducted by Sesso et al., (2001) has revealed that family history of premature
coronary artery disease is an independent risk factor for CAD events, so it is considered as
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a strong predictor for future CAD events. Additionally, a study conducted in 8549
asymptomatic individuals has demonstrated a highly significant association between
family history of premature CAD and the presence and extent of coronary artery
calcification; the findings of this study has suggested that a sibling history is more strongly
associated with sub clinical coronary atherosclerosis than a parental history of premature
coronary artery disease (Nasir et al., 2004). Furthermore, a prospective cohort study was
conducted in 6 United States communities included 6814 without known CVD has shown
that there is an association between family history of premature CAD and the presence of
any coronary artery calcification (CAC) (Nasir et al., 2007).
2.4.5. Diabetes mellitus
A prospective study of 1059 non-insulin dependent diabetic patients in Finland
investigated the risk of lipid and glucose abnormalities and the occurrence of CAD has
shown that low HDL-C, high LDL-C (≥ 5.2 mmol/l), high triglyceride level (> 2.3
mmol/l), and high fasting plasma glucose (> 13.4 mmol) was independently associated
with twofold increase in the risk of CAD, while high fasting glucose (> 13.4 mmol/l) with
low HDL-C, low HDL-C/TC ratio, or high total triglyceride increase the risk of CAD
events to threefold (Lehto, 1997). Vilbergsson et al., (1998) has indicated that type 2
diabetes mellitus increased twice the risk of CAD mortality in male and female patients
independently of other risk factors; in addition, it reduced an individual's life expectancy
by about 5 years, mostly due to the increase in CAD mortality rate.
A prospective study of 514 patients with unstable angina or MI in Iran has investigated that
the diabetes mellitus and hypertension are leading risk factors that may directly or
indirectly interfere and predict more serious complications of CAD (Esteghamati et al.,
2006). In addition, a prospective cohort study conducted in Japan on 13355 men and 15724
women who reported diabetes in a questionnaire has revealed that diabetes increases the
risk of mortality from CVD among men and that from cancer among women (Oba et al.,
2008).
Finnish and Swedish cohort study of 5111 women and 4167 men has revealed that the
CAD risk was higher in men than in women but this difference reduced in diabetic
population. Diabetes, however, increased stroke risk more in men than in women
(Hyvarinen et al., 2009).
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2.4.6. Lipid abnormalities
Lipoprotein complexes are classified according to their densities and electrophoretic
mobilities (Table 2.1). The major groups of lipoproteins are classified into four types and
are listed below according to their lipid composition (National Cholesterol Education
Program, 2003).
Chylomicrons: the chylomicrons are the largest particles and the least dense of the
lipoproteins. They consist of 85% to 95% triglycerides and 3% to 5% cholesterol. In a
normal person, they are produced in the small intestine during absorption of fatty meal and
are cleared from the blood stream by the enzyme lipoprotein lipase after 12-14 hours. A
deficiency of the enzyme is rare, but when present, it results in increased levels of
chylomicrons, causing a disease called exogenous hyperlipoproteinemia.
Very low-density lipoproteins (VLDLs): or pre beta lipoproteins contain a large amount
of triglycerides (64% to 80%) and 7% to 14% cholesterol, which are formed in the liver
from endogenous fat sources.
Low-density lipoproteins cholesterol (LDL-C): LDL-C, or beta lipoproteins, contain the
major portion of cholesterol in blood and may be considered the most harmful. They
consist of 40% to 50% cholesterol and 7% to 10% triglycerides. An elevation of LDL-C
levels suggests that an individual has a high potential risk for developing atherosclerosis.
High-density lipoproteins cholesterol (HDL-C): HDL-C, or alpha lipoproteins, which
are the smallest and most dense of lipoproteins, contain about 17% to 20% cholesterol and
1% to 7% triglycerides, HDL-C appears to be beneficial. The higher the HDL-C levels the
lower the potential risk for developing cardiovascular diseases (Mchenry, 1992).
Furthermore, HDL-C levels is protective because it picks up cholesterol and triglycerides
from the body cells of membranes and carries them back to the liver, where they are
metabolized and then excreted. This transport mechanism prevents the accumulation of
lipids in the arterial walls, thereby providing protection against the development of
coronary artery disease (Mchenry, 1992).
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Table 2.1: Classification and characterization of the plasma lipoproteins (National
Cholesterol Education Program, 2003).
Type

Density Electrophoretic

Major lipids

Origin

Function

Triglyceride

Intestine

Transport

mobility
Chylomicrons

<1.006

Origin

dietary
triglyceride
and
cholesterol
Chylomicrons

<1.006

Origin to β

remnants
VLDL

<1.006

Pre - β

Triglyceride,

Derived

Transport

cholesterol

from

dietary

chylomirons

cholesterol

Liver

Transport

Triglyceride

endogenous
triglycerides

IDL

1.006-

β

Cholesterol

Derived

Transport

from LDL

cholesterol

Derived

Transport

from LDL

cholesterol

Phospholipids

Liver,

Transport

cholesterol

intestine

cholesterol

1.02
LDL

1.02-

β

Cholesterol

1.063
HDL

1.0631.21

α

2.4.6.1. Total Cholesterol, HDL-cholesterol, LDL-cholesterol and triglyceride
A study was conducted by Schwartzkopff et al., (1990) has indicated that both Chinese
men and women with MI had higher triglyceride level than those without the disease.
Likewise, serum triglyceride concentration has prognostic value in assessing CAD risk
especially when used in combination with HDL-C level and LDL-C level (Manninen,
1992). Elevated serum triglycerides level is associated with the increased incidence of
CAD among Swedish men 2.7 fold from lowest to highest quintile levels (Welin, 1992).
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A meta-analysis of 17 population-based prospective studies in USA has shown that
triglycerides work independent of HDL-C level as a risk factor for CAD for both men and
women with a relative risk of 1.14 (95% CI 1.05-1.28) and 1.37 (95% CI 1.13-1.66)
respectively, and it was statistically significant (Hokason, 1996).
Jeppessen et al., (1998) in the 8-years follow up study in Copenhagen have indicated that a
high fasting triglyceride levels was a strong risk factor for CAD and work independently of
other major risk factors, including HDL-C, diabetes mellitus, and obesity without relative
risks of 1.5 (95% CI 1.0 - 2.3, P=0.05) and 2.2 (1.4 - 3.4, P<0.001) for middle and highest
third of triglycerides levels, respectively. Hippe et al., (1999) have shown that there was a
significant interaction between family history of myocardial infraction and HDL-C on the
incidence of MI among men. Decreased incidence of MI with increased HDL-C only
noticed among subjects who had no history of MI, while, among women there was a strong
negative association between HDL-C and MI incidence irrespective of family history.
In addition, a study enrolled 147 patients with CAD (97 men and 50 women, aged 25-82
years) has revealed that higher levels of remnant lipoproteins in fasting serum predict
future coronary events in patients with CAD independently of other risk factors (Kugiyama
et al., 1999). Patients with diabetes have low HDL-C, high LDL-C level, but they were had
significant elevated triglyceride level when compared with individuals with normal glucose
tolerance, an increase of 10 mg/dl in LDL-C is associated with 12% increase in CVD risk.
LDL-C blood level considered as a strong independent predictor of CAD in diabetic
patients (Howard, 2000).
A study enrolled Japanees patients aged 30 years and older who underwent first time
angiography has revealed that hypertension, DM, low levels of HDL-C and
hypertriglyceridemia, remained as significant CAD risk factors even after controlling for
age, sex, smoking, body mass index and leisure time physical activity. However,
hypercholesterolemia was not a significant risk factor after adjusting for these variables.
After adjusting of these variables, DM, low HDL-C and hypertriglyceridemia were
significant CAD risk factors for men, but only DM was a significant CAD risk factor in
women. These results have indicated that DM, low HDL-C level and hypertriglyceridemia
may be more important CAD risk factors than hypercholesterolemia (Washio et al., 2001).
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In addition, a prospective study conducted in China has revealed that low HDL-C is an
important independent risk factor for acute myocardial infraction attack and CAD death in
the elderly; high HDL-C level has significant protective effect against CAD (Zhai et al.,
2004).
A study conducted by Pischon et al., (2005) in the United States has shown that although
non-HDL-C level was a strong predictor of CAD in this male cohort, more so than LDL-C
level, the findings support the concept that the plasma concentration of atherogenic
lipoprotein particles is more predictive in development of CAD than the cholesterol carried
by these particles, measured by non HDL-C level.
High-density lipoprotein cholesterol levels are a strong predictor of cardiovascular disease,
it is more potent as a risk factor for coronary artery disease than the level of LDL-C, and
each increase of 1mg/dl in HDL-C is associated with a decrease of 2 to 3% in the risk of
future coronary artery disease (Barter et al., 2007). A study conducted by Ueshima (2007)
has shown that the lower serum cholesterol level in the past of Japanese middle-aged and
elderly people compared to western counterparts helps to maintain the low CAD incidence
and mortality supported by the declining trend in blood pressure level and smoking rate for
both men and women.
A study conducted by Woodward et al., (2007) in the Asia Pacific region has revealed that
there is clear evidence of potential benefit for CAD of increases in HDL-C and decreases
in total cholesterol (TC) relative to HDL-C, but no evidence of an association between
either HDL-C or TC/HDL-C and ischemic stroke, increasing HDL-C level relative to TC
may increase the risk of hemorrhagic stroke.
A study enrolled postmenopausal women with CAD has revealed that there is an
association between TG levels and risk of coronary artery disease. This association was
stronger in women than in men. Fasting plasma TG concentrations reflected the
concentration of both TG-rich very low-density lipoproteins (VLDL) and remnants of
VLDL and chylomicrons. Remnant lipoproteins are generated by lypolysis of TG-rich
lipoproteins and play a greater role in CAD risk than their precursors. The degree of
coronary atherosclerosis in postmenopausal women was liked to a dysregulation of the
TG/HDL-C metabolism. This was the first study to report an association between remnant
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lipoprotein concentrations and angiographically defined CAD in postmenopausal women
(Fava et al., 2008).
A prospective cohort study conducted by Tierney et al., (2008) has shown that an increase
in HDL-C over approximately 14 years were associated with a lower risk of subsequent
CAD, and a graded relationship may also exist between long term increase in HDL-C level
and risk of CAD. Thus HDL-C level is a potential therapeutic target in the primary
prevention of CAD. In addition, a prospective study enrolled 302,430 people without
initial vascular disease conducted in Europe and North America have revealed that lipid
assessment in vascular disease can be simplified by measurement of either total and HDLC levels or lipoproteins without the need to fast and without regard to triglyceride
(Angilantonio et al., 2009).
2.4.7. Smoking
2.4.7.1. Current smoking
Cigarette smoking is known to be harmful to patients with CAD, non-smokers and formers
had similar baseline characteristics and outcomes. After percutaneous coronary
revascularization, persisted smokers are at greater risk for death than quitter, as they are
exposed to greater risk for Q-wave infarction and death than nonsmokers (Hasdai, 1997).
Cigarette smoking was the only modifiable risk factor that increases the unexpected sudden
coronary death, odds ratio 1.85 and 95% CI (1.2-2.7) (Escobedo, 1997). The prevalence of
cigarette smoking is increased among Italian women from 17% to 23% during the last 2
decades; smoking is less frequent among married subjects and male graduates
(Seccareccia, 2000).
In addition, a large population based cohort study conducted by Mahonen et al., (2004)
has revealed a high prevalence of smoking in young MI patients (about 80% of men and
women aged 35-39 years were smokers), and the very substantially increased risk of MI in
young smokers, compared with non-smokers. In men and women aged 35-39 years, the
risk of MI for those who smoked was five times higher than the risk for those who did not
smoke. It also documented that current smoking is the single most important factor behind
an acute MI in young patients.
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Data from 5460 adults who participated in the cross-sectional Scottish health survey were
analyzed. In multivariable analysis, body mass index and smoking were the most important
risk factors for cardiovascular disease. Smoking was independently associated with higher
C-reactive protein and fibrinogen concentrations in both sexes, and lower HDL-C and
higher non- HDL-C in females (P<0.001). Overweight or obesity (body mass index 25-30
or > or ≥ 30 kg/m²) were independently associated with higher C-reactive protein, total
cholesterol, non HDL-C and lower HDL-C in both sexes, and higher fibrinogen in females
(P<0.001). Overweight or obese current smokers had higher C-reactive protein and
fibrinogen and lower HDL-C concentrations than the reference group of never-smokers
with body mass index below 25 kg/m² (P<0.001). Obese current smokers had the highest
mean value and odds ratio (OR) for the risk factors across the categories, particularly for
lower HDL-C level (OR=11) and elevated C-reactive protein (OR = 9) (P < 0.001)
(Akbartabartoori et al., 2006).
2.4.7.2. Passive smoking
Secondhand smoke (SHS) increases platelet activity, accelerates atherosclerotic lesions,
and increases tissue damage following ischemia or myocardial infraction. Non-smokers
exposed to SHS in everyday life exhibit an increase risk of both fatal and nonfatal cardiac
events (Glantz, 1995).
A meta-analysis of 19 published epidemiological studies conducted to estimate the risk of
CAD with exposure to environmental tobacco smoke has demonstrated that there is a
positive and significant association between passive smoking and CAD events with
relative risk 1.3 and 95% CI (1.22 to 1.38), it increases a person risk by a quarter (Law,
1997). Moreover, a population-based cross-sectional study in Beijing, China conducted to
examine the relationship between SHS and cardiovascular disease particularly peripheral
arterial disease (PAD) and stroke has indicated that, SHS exposure in women is highly
prevalent; in addition to being a risk factor for CAD, SHS should be considered to being a
risk factor for CAD, SHS should be considered an important risk factor for ischemic stroke
and PAD in nonsmoking women (He et al., 2008).
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2.4.8. Educational level
A cross-sectional study conducted in 15 European countries has revealed that patients with
higher education had lower global coronary risk than those with lower education. This
should be considered in clinical practice. Particular strategies for risk communication and
counseling are needed for those with lower educational status (Mayer et al., 2004). Studies
conducted in developed countries over the past three decades have provided convincing
evidence of an inverse relationship between socioeconomic status (SES) and CAD.
Additionally, the lowest socioeconomic group is reported to have increased prevalence of
subclinical CAD compared with those in the highest socioeconomic group. However, when
multiple countries are compared, the relationship is quite variable, depending on the level
of health transition in each country (Reddy et al., 2007).
2.5. Relation between diet and coronary artery disease risk factors
Previous experiences internationally have shown that reduction in both morbidity and
mortality from CAD events can be generally attributed to risk factor reduction secondary
to lifestyle changes at the population level; diet modification is one of the most important
lifestyle changes, as it acts as a motivating factor for the conventional risk factors of CAD.
The following research findings overviewed the association between diet and CAD risk
factors.
2.5.1. Intake of nutrients associated with increased risk of CAD
2.5.1.1. Increased intake of eggs
A prospective cohort study conducted in the United States to examine the association
between egg consumption and the risk of CAD and stroke in men and women, has revealed
that the consumption of up to one egg per day is unlikely to have substantial overall impact
on the risk of CAD or stroke among healthy men and women. The apparent increased risk
of CAD associated with higher egg consumption among diabetic participants warrants
further research (Hu et al., 1999).
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2.5.1.2. Saturated and trans fatty acids
A prospective study conducted by Sun et al., (2007) has indicated that trans fatty acids that
are primarily found in partially hydrogenated vegetable oils, and produced by the food
industry to create solid fats from liquid oils had the strongest effect than other types of
fatty acids on raising the serum total cholesterol to HDL-c ratio, a known predictor of
coronary artery disease risk. Also trans fatty acids increase lipoprotein (a) and triglyceride
levels.
In addition, a review of prospective cohort studies has indicated that diets containing dairy
fats are thought to contribute to CVD/CAD primarily by increasing saturated fat intake.
Thus it is recommended to avoid high-fat dairy foods as part of a healthy diet, thus the
rational for the association between dairy fat consumption and CVD is that saturated fats
increase plasma cholesterol, which in turn is associated with increased CAD risk (German
et al., 2009).
2.5.1.3. Simple carbohydrates
A moderate positive association between artificially sweetened soda intake and the
incident metabolic syndrome has been demonstrated (Dhingra et al., 2007). A large
prospective cohort study of women conducted by Fung et al., (2009) has revealed that there
is a significant positive association between regular consumption of sugar-sweetened
beverages (SSBs) or soft drinks and risk of CAD. This association remained significant
even after adjustment for a multitude of dietary and lifestyle factors; serum glucose and
insulin concentrations can rise quickly after SSBs consumption. Therefore, SSBs
consumption can substantially contribute to the glycemic load of the overall diet. An
increase in glycemic load can increase C-reactive protein concentrations. Information
influences not only atherosclerosis but also plaque stability and thrombosis. Therefore,
SSBs consumption can affect CAD risk in a relatively short time of a few years. Fructose
has been the major sweetener in SSB (such as colas, carbonated non cola, fruit drinks)
since the mid-1980s, and it increases triglyceride synthesis in the liver, which results in
elevated triglycerides concentrations, which have been associated with a greater risk of
CAD. Fructose is also the only sugar that can increase blood uric acid concentrations. High
uric acid concentrations may reduce endothelial nitric oxide, which could partly mediate a
relation between soft drink consumption and risk of CAD.
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Another study conducted by Hofmann and Tschop (2009) has revealed that increased use
of high-fructose corn syrup (HFCS) as a sweetener (frequently used in many sweetened
beverages, including carbonated sodas) over the last several decades has been proposed as
one potentially important dietary factor that may have contributed to the widespread and
life-shortening increase in human obesity observed in westernized societies. White normal
sugar, also known as sucrose contains equivocal amounts of fructose and glucose; HFCS
contains about 5% more fructose than glucose, which then is partly isomerized into
fructose by enzymatic measure. Consumption of fructose-sweetened but not glucosesweetened beverages for 10 weeks increased de nova lipid synthesis, promotes
dyslipidemias, impairs insulin sensitivity, and increases visceral adiposity in overweight or
obese adults, which increase the risk of CAD.
2.5.1.4. Salty foods
A study was conducted by Hacham et al., (2010) in Canada has shown that for lifestyle
modifications to prevent and treat hypertension (modifiable risk factor for CAD),
restriction of dietary sodium to 1500 mg (65 mmol) per day in adults 50 years of age or
younger, to 1300 mg (57 mmol) per day in adults 51 to 70 years of age, and to 1200 mg
(52 mmol) per day in adults older than 70 years of age; performing of 30 min to 60 min of
moderate aerobic exercise four to seven days per week; maintenance of a healthy body
weight (body mass index 18.5 kg/m2 to 24.9 kg/m2 and waist circumference less than 102
cm for men and less than 88 cm for women); consumption of a diet that emphasizes fruits,
vegetables, low-fat dairy products, dietary and soluble fiber, whole grains and protein from
plant sources, and that is low in saturated fat and cholesterol; and consider stress
management in selected individuals with hypertension.
2.5.1.5. Coffee
Tumilehto and Pietinen (1991) indicated that non-filtered, boiled coffee increases the
serum cholesterol level, especially the serum low-density lipoprotein cholesterol
concentration, and thus increase the CAD risk. Most of the cohort studies have not found
any association, while many of the case-control studies have reported a positive association
between coffee and tea drinking and CAD. Some studies have suggested that only heavy
coffee drinking (> 4-9 cups per day) increase the risk of CAD (Kleemoda et al., 2000).
Moreover, a population-based cohort study of middle-aged men initially free of
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symptomatic CAD, has revealed an independent dose-response relationship between
consumption of caffeine-containing coffee and the incidence of acute myocardial infarction
or coronary death during a follow-up time of 5 years. Even during a mean follow-up of 14
years, the incidence of acute coronary events remained elevated among heavy coffee
drinkers compared with moderate drinkers (Happonen et al., 2004)
2.5.1.6. Unhealthy diet
A cross-sectional survey of a representative sample of men and women over 20 years old
living in Cotia country, Sao Paulo, Brazil, conducted by Fornes et al., (2006) has indicated
that consumption of fatty meat, chicken, eggs and dairy foods were each positively and
significantly correlated with LDL-C, whereas, the intake of vegetable and fruits showed an
inverse correlation. Daily consumption of fatty meat, chicken, eggs and dairy foods were
associated with 16.6 mg/dl, 11.1 mg/dl, 5.8 mg/dl, and 4.6 mg/dl increase in blood LDL-C
levels, respectively. Increase of daily consumption of fruits and vegetables were associated
with 5.2 mg/dl and 5.5 mg/dl decrease in LDL-C levels, respectively.
2.5.2. Intake of nutrients associated with prevention or treatment of CAD
2.5.2.1. Monounsaturated and polyunsaturated fatty acids
A study conducted by Djousse et al., (2001) has indicated an inverse relationship between
age and energy adjusted indexes of reported intake of linolenic acid and prevalent CAD for
both men and women. This reduction in the risk of CAD appeared to be independent of
fish consumption. In addition, linolenic fatty acid was inversely associated with prevalence
odds ratio of CAD independently of linolenic acid intake. Also, data of the study suggested
a synergistic relation between the 2 fatty acid intakes and the prevalence odds ratio of
CAD. A higher intake of α-linolenic acid is recommended for primary and secondary
prevention of CAD because of its cardio protective effects.
A prospective study conducted by Oh et al., (2005) has indicated that a higher intake of
polyunsaturated fat was associated with a decreased risk of CAD, whereas a higher intake
of trans fat was associated with an increased risk of CAD. Polyunsaturated fat, both n-6
and n-3 classes, has been proposed to reduce the risk of CAD through its beneficial effects
on blood lipids. Trans-fat can contribute to increased risk of CAD by adversely influencing
blood lipids, including concentrations of LDL-c, HDL-c, and triglycerides. In addition, a
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study conducted by Jakobsen et al., (2009) has suggested that to prevent CAD, saturated
fatty acids should be replaced with polyunsaturated fatty acids (PUFA) intake rather than
monounsaturated fatty acids (MUFA) or carbohydrate intake. However, the effects of
substitution of carbohydrates may vary depending on the quality of the carbohydrates
consumed.
Likewise, a study conducted by Mozaffarian et al., (2010) has revealed that each 5%
energy of PUFA replacing saturated fatty acids (SFA) lowered LDL-C level by 10 mg/dl,
without an appreciable reduction in HDL-C, producing a lowering of the TC/HDL-C ratio
by 0.16. This can be compared to no significant change in the TC/HDL-C ratio when SFA
was replaced by carbohydrates. Also, there was 10% risk reduction for a 5% energy
increase in PUFA replacing SFA. Additionally, a study conducted in the United States
concerning lipoproteins, nutrition, and heart disease has indicated that the cornerstone of
CAD prevention is lifestyle modification. This study supported the concepts that restricting
saturated fat and cholesterol, and increasing the intake of essential fatty acids, especially n3 fatty acids, reduce CAD risk (Schaefer, 2002).
2.5.2.2. Vegetable oils
Rodenase et al., (2005) focused that the consumption of vegetable oils as olive oil, corn
and sunflower oil blend was resulted in a decrease in serum TC, and LDL-C levels
suggesting a net antiatherogenic effect. Thus, olive oil as monounsaturated fatty oil is
inversely related to the development of CAD.
2.5.2.3. Fatty fish
Chan and Cho (2009) have indicated that a high dietary intake of omega-3 fatty acids (a
class of polyunsaturated fatty acids) that are abundant in fish oil has been strongly linked
to lower rates of cardiovascular disease. Fish oil supplements lower triglyceride levels and
may have other benefits such as preventing arrhythmias, reducing inflammation, inhibiting
platelet aggregation, and lowering blood pressure, all of which should reduce
cardiovascular risk.
A review of several studies prepared by Mozaffarian (2009) has indicated that the modest
consumption of fish significantly reduces cardiac death. The magnitude of benefit is
substantial, with 36% lower risk with consumption of 250 mg/dl ecosapentaenoic acid and
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docosahexaenoic acid (equivalent to 1-2 servings of fatty fish per week), compared with no
intake.
2.5.2.4. Lean red meat trimmed from visible fat
A review of 54 studies from the literature in relation to red meat consumption and CAD
risk factors has shown that lean red meat trimmed from visible fat does not raise total
blood cholesterol and LDL-C levels, and if consumed in a diet low in saturated fatty acids
is associated with reductions in LDL-C in both healthy and hypercholesterolemia subjects.
Lean red meat is a good source of protein, omega-3 fatty acids, vitamin B12, niacin, zinc
and iron, thus lean red meat trimmed from visible fat, which is consumed in a diet low in
saturated fat does not increase cardiovascular risk factors (Li et al., 2005).
In addition, Alonso et al., (2008) have indicated that the restructured meat products with
added walnuts can be considered functional foods for subjects at high risk for CVD. Their
regular consumption provokes a reduction in total cholesterol of 4.5% with respect to
baseline values (mixed diet) and 3% with respect to the restructured meat without walnuts.
2.5.2.5. Fruits and vegetables
A five years prospective study of female health professionals has revealed an inverse
association between fruits and vegetables intake and risk of CVD. This association
appeared to be more evident for MI and among those who did not report a history of
diabetes, hypertension, or hypercholesterolemia at baseline. It was possible that an inverse
association is explained by other heart-healthy lifestyle factors associated with fruits and
vegetables intake. Smoking appeared to be an important confounding factor. Yet the
protective effect of fruits and vegetables intake persisted after adjustment for smoking and
other CVD risk factors, although the association was attenuated (Liu et al., 2000).
A prospective cohort study conducted from 1989 to 2001 has revealed that fruits and
vegetables fiber consumption, cereal fiber consumption was inversely associated with
incident CVD, with 21% lower risk in the highest quintile of intake, compared with lowest
quintile. Cereal fiber consumption late in life is associated with lower risk of incident
CVD, supporting recommendations for elderly individuals to increase consumption of
dietary cereal fiber (Mozaffarian et al., 2003). In addition, Samman et al., (2003) have
indicated that a mixed fruits and vegetables supplement produced from dehydrated juice
29

provides a source of bioavailable vitamins and lowers the risk of heart disease by
decreasing the concentration of homocysteine.
Additionally, Rastogi et al., (2004) have revealed that there is an inverse association
between CAD and consumption of vegetables, specifically green leafy vegetables, and the
consumption of mustard oil, which is rich in α-linolenic acid. These vegetables and
mustard oil were associated with a twofold lower risk than was the use of sunflower or
other oils.
2.5.2.6. Whole grains
A prospective cohort study of 27082 men aged 40-75 years has shown that the increased
consumption of whole grains was inversely related to weight gain and CAD, and the
associations persisted after changes in added bran or fiber intakes were accounted for. This
suggests that additional components in whole grains may contribute to favorable metabolic
alterations that may reduce long-term weight gain and CAD (Banerjee et al., 2004).
Another prospective study of 42850 male health professionals has shown an inverse
association between whole-grain intake and incidence of CAD. Additionally, for intake of
bran, the finding was even stronger. The inverse associations for both whole grains and
bran were attenuated but not eliminated by adjustment for other CAD risk factors. An
association between intake of germ and CAD was not found because the intake of germ
was very low in this population (Jensen et al., 2004).
2.5.2.7. Legumes
A prospective study conducted in United States enrolled 9632 men and women has
revealed a significant inverse relationship between legume intake and risk of CAD and
suggested that increasing legume intake may be an important part of a dietary approach to
the primary prevention of CAD in the general population (Bazzano et al., 2001). In
addition, a population-based prospective cohort study conducted among Chinese women
aged 40-70 years with CAD in urban Shanghai has revealed that soy food consumption
was significantly and inversely associated with the risk of CAD (Zhang et al., 2003).
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2.5.2.8. Miscellaneous of vitamins
Knekt et al., (2004) revealed a reduced incidence of major CAD events at high
supplemental vitamin C intakes. The risk reductions at high vitamin E or carotenoid
intakes appeared small. A study conducted in India by Rajasekhar et al., (2004) has
indicated that the deficiency of vitamin E might be an independent risk factor for CAD.
This study brought out the need for long-term monitoring of vitamin E supplementation as
a protective measure for CAD in the population studies. In addition, a study conducted by
Alwi et al., (2008) has demonstrated that there is a tendency of low-dose curcumin to
reduce total cholesterol and LDL-C levels. There is also a tendency that the higher the
curcumin dose, the lower its lowering effect on LDL-C level, such as the moderate-dose
curcumin. In high-dose curcumin, there is a tendency of increased total cholesterol and
LDL-c level. This study also demonstrated a tendency of low-dose curcumin to increase
the HDL-c level; moderate and high-dose have a tendency to cause less increase of HDL-c.
2.5.2.9. Nuts
A study conducted by Zambon et al., (2000) enrolled 55 men and women (mean age, 56
years) with polygenic hypercholesterolemia, has revealed that substituting walnuts for
approximately 35% of the energy from fat without changing saturated fatty acid intake in a
cholesterol-lowering Mediterranean diet further decreased total cholesterol and LDL-C
levels; use of walnuts did not affect HDL-C levels and thereby improved the ratio of LDLC to HDL-C. In addition, Rajaram et al., (2009) have indicated that including walnuts and
fatty fish (rich in omega-3 fatty acids) lowered serum cholesterol and triglyceride
concentrations respectively, which decreases CAD risk favorably.
2.5.2.10. Green tea
Koo and Noh (2007) have indicated that green tea and its catechins effectively lower the
intestinal absorption of lipids; among the green tea catechins, epigallocatechin gallate
(EGCG) is the most potent inhibitor of lipid absorption. The potent inhibitory effect of
EGCG appears to be associated with its ability to form complexes with lipids and lipolytic
enzymes, thereby interfering with the luminal processes of emulsification, hydrolysis,
micellar solubilization, and subsequent uptake of lipids. EGCG appeared to be more
effective in lowering the absorption of lipids of extreme hydrophobicity, such as
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cholesterol and α-tocopherol, with little or a moderate effect on less hydrophobic lipids
such as retinol and fatty acid.
In addition, epidemiological data and results from many clinical and experimental studies
have shown that green tea consumption may have beneficial effects on cardiovascular
health. As major polyphenolic compounds in green tea, catechins may be primarily
components in green tea that exert vascular protective effects. Catechins have been shown
to inhibit oxidation, vascular inflammation, atherogenesis, and thrombogenesis, and
favorably modulate plasma lipid profile and vascular reactivity, suggesting a wide
spectrum of beneficial effects of catechins could be partially due to the secondary action of
their antioxidant effect. Catechins can directly act on immune and vascular cells to
modulate their functions by targeting multiple cellular pathways and transcriptional factors
involved in vascular health, inflammation and diseases (Velayuthem et al., 2009).
2.5.2.11. Healthy diet
Fung et al., (2008) have indicated that the Dietary Approaches to Stop Hypertension
(DASH) diet, which is high in fruits and vegetables, moderate in low-fat dairy products,
and low in animal protein but with substantial amount of protein from legumes and nuts,
substantially reduces both systolic and diastolic blood pressure among hypertension and
normotensive individuals. This diet pattern showed greater improvement in blood pressure
than one high in fruits and vegetables only. Subsequently, the DASH-sodium trial found
that additional sodium restriction resulted in even greater blood pressure reduction. The
DASH diet has also been shown to reduce low-density lipoprotein cholesterol levels.
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Chapter III
Methodology
3.1. Study design
This study is a case-control hospital based one. Case-control studies give the researcher the
opportunity to compare the history of past exposure to a factor or the presence of a
characteristic among cases and controls. The investigator looking backward from the
disease to a possible case (Figure 3.1). If there is a difference when comparing the
proportion of the exposed among the cases and that among controls, then an association
between the factor and the disease might exist. Case-control study is relatively simple,
inexpensive, with short study period and it studies several risk factors for a single disease
(Lilienfeld, 1994).
TIME
DIRECTION OF INQUIRY
CASES
(PEOPLE WITH
DISEASE)

EXPOSED

NON EXPOSED

POPULATION

CONTROLS
(PEOPLE
WITHOUT
DISEASE)

EXPOSED

NON EXPOSED

Figure 3.1. Design of case-control study (WHO, 1993)
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3.2. Study population
The study population consisted of a sample of adults from both genders whose ages were
30 years and more, and was newly diagnosed as having CAD by coronary angiography in
the cardiac catheterization unit of the European Gaza hospital. Controls had been chosen
from subjects who were free from CAD.
3.3. Setting of the study
The study was carried out at cardiac catheterization unit in the European Gaza hospital,
which is the sole Governmental cardiac catheterization unit in the Gaza Strip, Palestine.
3.4. Study timeframe
The study was started in December/ 2009, when the researcher started seeking ethical
approval and setting up the administrative procedures and so on. Data collection was
started at February/ 2010 and continued to April/ 2010 after the pilot study was conducted
in the first ten days of February.
3.5. Sample size and sampling
According to the calculation of sample size by using EPI Info Program version 6 (2000),
we assumed that the percent of hypercholesterolemia as a risk of CAD to be 27%
according to a previous study (Ayman et al., 2005), and in 2008, 884 patients were
diagnosed as having CAD by coronary angiography at the cardiac catheterization unit in
the European Gaza hospital, percentage of error ±5%, and the degree of confidence is 95%.
So the actual total sample size was 260 subjects divided into 130 cases and 130 controls.
Census study of population had been taken from cardiac catheterization unit (cases), while
for controls, convenient sample had been taken from subjects who were free from CAD.
3.6. Response rate
The entire selected subjects had positively responded, thus, the response rate was 100%.
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3.7. Selection criteria
Subjects who were eligible to participate in the study were those who met the following
criteria.
3.7.1. Inclusion criteria
Cases
1. Males and females ≥ 30 years old.
2. Newly diagnosed as having CAD by coronary angiography.
3. Acceptance of the consent form to become part of the study.
Controls
1.

± 5 years old males and females compared to cases.

2.

Judged to be clinically free from CAD.

3.

Had no history of chest pain due to CAD.

3.7.2. Exclusion criteria [for cases and controls]
1. Cases whose aged under 30 years old, and controls, whose aged under 25 years old.
2. Pregnant women.
3. Subjects with history of cancer.
4. Patients with chronic diseases.
5. Patients who take hormone replacement therapy or corticosteroid therapy.
3.8. Data collection
Data were collected through direct and indirect methods. The direct method included
measurements of biomedical information (BP measurement, measurement of weight and
height, in addition to the measurement of TC, TG, HDL-c, L DL-c and FBS), while the
indirect method included a structured interviewed questionnaire.
3.8.1. Indirect method
It was designed to be face-to-face interviewed questionnaire (annex 1) and the following
main areas were included:
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·

Personal and demographic data.

·

Medical history of the subject (hypertension, hypercholesterolemia, angina,
diabetes, gastric disturbances and so on).

·

Behavioral activities, including smoking status, and physical activity.

·

Three types of questions used (specific information request, category and multiplechoice questions).

·

Food frequency questionnaire.

Pilot Study
·

A pilot study has been conducted before starting real data collection. It was served
as a pre-test for the questionnaire and to the whole research to detect the respondent
rate of the subjects, and if there is a need for modification in questionnaire.

·

Five cases and five controls were chosen. These tenth subjects were dropped
(excluded) from the study sample.

·

Clear explanation about the study was given to the subjects, and they were
informed that the participation in the study is optional and not obligatory, and they
have the right to refuse or participate.

·

All subjects invited to share in the pilot study were agreed and this gave an idea
that the response rate will be high.

·

Because of the pilot study, some changes were done in cooperation with the
academic supervisors.

Validity of the instruments
·

Content of the instruments (as stadiometer, sphygmomanometer, questionnaire)
was discussed with expert cardiovascular epidemiologist in addition to other three
expert cardiologists to ensure that the core content is highly valid and reliable. In
addition, face validity standardization of measurements was done.

3.8.2. Ethical consideration
1. An official letter of approval to conduct the study was obtained from the Graduate
committee (Annex 2).
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2. An official letter of request was obtained from the director general in the MOH to
conduct the study in the European Gaza Hospital (Annex 2)
3. An official letter of approval to conduct the study was obtained from the Helsinki
Committee (Ethical committee in the Gaza Strip), after that, members were
convinced so that the study complied with the ethical values required (annex 3).
4. Every client in the study was given an explanatory form about the study. This form
included the purpose of the research, confidentiality of information, funding and so
on. Interviewer read for clients (Annex 4).
5. Permission for obtaining blood sample from the patients themselves was taken.
6. The researcher/ assistants (interviewers) were explaining to every client in the
study that participation is optional and emphasized confidentiality.
7. Guarantees of anonymity and confidentiality was given and maintained.
8. Ethical concepts; respect for truth and respect for people were considered.
3.8.3. Limitations of the study
·

The sample size was small (130) and it was a census sample hospital based study,
so generalization could be a matter.

·

Limited time available.

·

Limited educational resources like books and journals.

3.8.4. Direct method
3.8.4.1. Systolic blood pressure (SBP) and diastolic blood pressure (DBP)
Systolic and diastolic blood pressure were determined as the mean of three consecutive
readings taken and reported with 10 minutes apart from the right arm with participant
seated, and using normal mercury sphygmomanometer. Hypertension depends upon the
definite diagnosis of the patient.
3.8.4.2. Anthropometric data
Standard techniques were adopted for obtaining anthropometric measurements. Seca
stadiometer (made in China) used to measure both weight and height. Participants weighed
in light cloths without shoes to the nearest 0.1 Kg by. The height measured while subjects
were instructed to stand bare feet with their heads in an upright position. The reading was
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taken at the nearest 1cm, and body mass index (BMI) was computed as the ratio of weight
(kg) per height squared (m²). BMI was classified into four categories as follows: <18.5
(underweight), 18.5-24.9 (normal weight), 25-29.9 (overweight) and ≥ 30 (obese),
according to the WHO classification (WHO, 2000).
Using the National Institutes of Health (NIH) protocol, the waist circumference was
measured at the top of the iliac crest. Hip circumference was measured at the widest point
around the buttocks and the tap for both was parallel to the floor. Waist-to-hip ratio was
calculated from these circumferences, a waist-hip ratio of > one for men and > 0.8 for
women is suggestive of increased risk for cardiovascular complications and related death
(Michael et al., 2005).
3.8.4.3. Blood sampling and examinations
A sample of venous blood was obtained from 130 cases and 130 controls. Clean containers
used to collect the blood. Five ml of venous blood were drawn into polyethylene-evacuated
tube for blood analysis of serum total cholesterol (TC), triacylglycerol (TG), high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C) and serum
glucose levels.
Determination of total cholesterol
Enzymatic colorimetric method for the quantitative determination of total cholesterol in
serum or plasma, using Globe diagnostics kit, Italy.
Indication
Cholesterol determination is used for the diagnosis and monitoring of lipidic metabolism
diseases.
Method principle
The measurement is based on the following enzymatic reactions:
CHE
Cholesterol esters + H2O à Cholesterol + Fatty acids
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CHOD
Cholesterol + O2 à Cholest-4-en-3-one + H2O2
POD
2H2O2 + hydroxybenzoate + 4-Amminoantipyrine à Red complex + 4H20
The intensity of the red complex is proportional to the total cholesterol present in the
sample.
Analytical procedure
About 0.5 ml of serum was transferred to the Mindray BS-120 chemistry auto analyzer to
perform the test according to these parameters:
Parameter

Value

Reagent (μI)

300

Serum

(μI)

3

Incubation period (s)

17×18

Reaction type

End point

Wavelength (nm)

510

Reference range
Cholesterol values according to a study on a population of adults in absence of coronary
disease are the following:
Recommended values

< 200 mg/dl

Upper limit

200 - 239 mg/dl

High value

≥ 240 mg/dl

Determination of triglycerides
Enzymatic colorimetric method for the quantitative determination of Triglycerides in
serum or plasma, using Globe diagnostics kit, Italy.
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Indication
Triglycerides determination is used for the diagnosis and monitoring of lipidic dysfunction
for the evaluation risk of the atherosclerotic disease. Recent studies have demonstrated
that high levels of triglycerides, accompanied to an increase of low-density lipoproteins
(LDL), constitute a particular elevated risk for "coronary heart disease" (CHD).
Method principle
Glycerol, released from triglycerides after hydrolysis with lipoprotein lipase is transformed
by glycerolkinase into glycerol-3-phosphate, which is oxidized by glycerol phosphate
oxidase into dihydroxyacetone phosphate and hydrogen peroxide. In presence of
peroxidase, the hydrogen peroxide oxidizes the chromogen ESPT (4-aminophenazone/Nethylmethylanilin- propan-sulphonate sodic) to form purple quinoneimine whose color
intensity, measured at 510 nm, is proportional to the concentration of triglycerides in the
sample.
LPL
Triglycerides

à

Glycerol + Fatty acids

GK
Glycerol + ATP

à Glycerol-3-phosphate + ADP
GPO

Glycerol-3-phosphate + 02 à Dihydroxyacetone phosphate + H2O2
POD
2 H2O2 + Amminoantipirine + ESPT

à Quinoneimine + HCl + 4 H2O

Analytical procedure
About 0.5 ml of serum was transferred to the Mindray BS-120 chemistry autoanalyzer to
perform the test according to these parameters:
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Parameter

Value

Reagent (μI)

300

Serum

(μI)

3

Incubation period (s)

17×18

Reaction type

End point

Wavelength (nm)

510

Reference range
Recommended values

< 200 mg/dl

Upper limit

200-400 mg/dl

High values

> 400 mg/dl

HDL Precipitant
Liquid HDL precipitant for the determination of HDL Cholesterol using Globe diagnostics
kit, Italy.
Intended use
For the precipitation of LDL and VLDL lipoproteins in serum or plasma with PEG 6000,
for subsequent HDL cholesterol determination
Analytical procedure
1. Pipette into conic test tubes:
- 0.5 ml serum
- 0.5 ml precipitating reagent
2. Mix gently by inversion, wait 5 minutes and centrifuge at (3000 rpm) for 20 minutes.
3. Recovery the supernatant for the HDL cholesterol determination as follows:
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- About 0.5 ml of supernatant was transferred to the Mindray BS-120 chemistry
autoanalyzer to perform the test according to these parameters:
Parameter

Value

Reagent (μI)

200

supernatant (μI)

3

Incubation period (s)

17×18

Reaction type

End point

Wavelength (nm)

510

Reference value
Based on the risk for heart diseases the sequent reference ranges are suggested:
Low value

Medium value

High value

(high risk)

(moderate risk)

(low risk)

< 40
59mg/dl

40 - 59 mg/dl

> 60 mg/dl

Determination of low-density lipoprotein - cholesterol (LDL-C)
Determination of LDL-C was calculated from the primary measurements using the
empirical equation
LDL-C (mg/dl) = total cholesterol – triglyceride/5 – HDL-C (Friedewald et al., 1972).
3.9. Standardization of measurements
3.9.1. Standardization of blood pressure measurement (WHO MONICA protocol
1997).
Equipment
·

A simple mercury sphygmomanometer was used all over the study to avoid any
influence on the blood pressure readings.

·

The bell side of the stethoscope was used because it gives a sharper sound.
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·

The cuff size (bladder-size) used was 12-13 cm wide and sufficiently long to
surround at least two thirds of the upper arm.

Measurements procedure
·

The measurement was planned to proceed any painful or anxiety procedures such
as blood taking.

·

Blood pressure was measured with the subject in a sitting position.

·

Blood pressure was measured on the right arm "there is evidence of about 5 mmHg
higher values in the left arm compared with the right arm".

Blood pressure (BP) measurement technique
·

The subjects were assumed a sitting position.

·

Cuff applied to the right arm, while the distance of cuff from auscultation site (2-3
cm).

·

Level of auscultation site (level with heart).

·

Position of cuff (rubber bladder over brachial artery).

·

The first korotkof sound heard is considered the systolic while the last one is
considered the diastolic BP.

·

Peak inflation level (30 mmHg above radial pulse disappearance).

·

Cuff deflation rate (constantly 2-3 mmHg/sec).

·

Recording values (to the nearest even digit).

·

The average of both readings was recorded.

3.9.2. Standardization of blood sample collection and initial processing (WHO
MONICA project, 1998)
a. Fasting of at least 9-12 hours was required.
b. Venipunctures were carried out with subject or client in a sitting position, since
plasma volume changes when a standing subject assumes a recumbent position.
c. Use of tourniquet was avoided unless it was necessary to use it.
d. The tourniquet had been used only when a good blood flow could not be obtained
in some subjects and it was released before blood withdrawal.
e. Serum was used in preference to plasma.
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f. The tubes used were equipped with a stopper from materials, which does not react
with blood constituents.
g. Blood sample were allowed to clot at not more than 20°C usually noy to more than
one hour before centrifugation.
h. Blood specimens were centrifuged at a temperature of not more than 20°C at
minimum of 1500 G for at least 10 minuets to separate serum from the clot.
i.

After centrifugation, the serum promptly removed from clot or cells and transferred
to clean tube.

j.

Hemolytic serum samples where discarded and another fresh ones were taken from
the subjects and analyzed.

k. At least 5 ml of venous blood were drawn from each participant for testing serum
glucose, total cholesterol, triglyceride, HDL-c and LDL-c levels.
3.9.3. Standardization of weight and height measurement (Molarius, 1998)
·

Removal of clothes: all participants were asked to remove shoes and heavy
garments before the measurements of weight and height.

·

Type of scale: only accurate balance scales were used. Testing with standard weight
was done is considered with particular importance.

·

Accuracy of weight measurement: accuracy of recording the body weight to full kg.

·

Accuracy of height measurement: recording the body height to the nearest
centimeter.

·

The scale was checked at least once at the start using standard weights.

·

The zero level was checked every day before starting measurements and
immediately afterwards.

3.10. Statistical analysis
The collected data was analyzed by using the SPSS program version 15. A data entry
model was used to complete data entry and then, data analysis was carried out as follow:
1. Data cleaning.
2. Defining and coding of variables.
3. Frequency tables of variables were done.
4. Cross tabulation of the results.
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5. Chi square test for categorical data, odds ratio and the confidence interval was the
statistical tool used to assess the association between (family members, monthly
income, physical inactivity, BMI, hypertension, family history of CAD, DM, TC,
LDL-c, HDL-c, TG, smoking, educational level, food groups, beverages, vegetable
oils) and the occurrence of CAD, and measure the statistical significance of
difference.
6.

t-test for quantitative data was used to compare means of fasting blood glucose
level between cases and controls, and also between non-diabetic cases and controls;
also, t-test was used to compare means of lipid and lipoprotein levels among cases
and controls. The statistical level of significance used was < 0.05.

The analysis of case-control data compares the frequency of the risk factors or exposure
between cases and controls, and this usually done by estimating the relative risk. The
mathematics basis for the odds ratio being a state and unbiased estimate of the relative risk
in case-control studies has been well established.
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Chapter IV
Results
4.1. Characteristics of the study population
4.1.1. Gender
Figure 4.1 shows that female subjects represent 23.8% of the study population, while male
subjects represent 76.2%.

Figure 4.1: Percentage distribution of the study population by gender
4.1.2. Age
The mean ages of the study population were 59.2 ± 10.5 years and 58.9 ± 11.0 for cases
and controls, respectively. The highest percentages of cases and controls were noticed
among the age group 60 years and more (Figure 4.2).
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Figure 4.2: Distribution of cases and controls by age group
4.1.3. Level of education
Figure 4.3 shows an overt difference between cases (52.3%) and controls (62.3%) within
the low educational level. In addition, overt difference was noticed within the high
educational level among cases (23.8%) and controls (12.3%).

Figure 4.3: Distribution of educational level among cases and controls
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4.1.4. Residential area
Figure 4.4 shows that the highest percent of cases was from Gaza province (40%),
followed by Mid zone (18.5%), Khan Younis (16.2%), North (15.4%) and finally Rafah
(10%). Also, the highest percent of controls was from Gaza province (43.1%), followed by
Khan Younis (17.7%), Mid zone (15.4%), North (13.1%) and finally Rafah (10.8%).

Figure 4.4: Percentage distribution of cases and controls by province
4.1.5. Occupation
Figure 4.5 shows that the percentage of cases depends on physical work (7.7%) was lower
than the percentage of cases depending on mental work (12.3%). The percentage of cases
who were unemployed was 58.5%. The percentage of females among cases who were
housewives was 21.5%. On the other hand, the percentage of controls depend on physical
work (8.5%) was lower than the percentage of controls depend on mental work (13.1%).
the percentage of controls who are unemployed was 56.2%. The percentage of females
among controls who were housewives was 22.2%.
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Figure 4.5: Percentage distribution of occupation among cases and controls
4.1.6. Family members
As shown in Figure 4.6, the percentage of cases living with family of five members or
more was higher among cases (79.2%) than among controls (69.2%). The odds ratio was
0.61 with 95% CI (.34-1.07) and P= 0.081. This indicates a positive but not statistically
significant association between family members and the development of CAD.

Figure 4.6: Percentage distribution of family members among cases and controls
P-value of Chi square test = 0.081
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4.1.7. Income
As shown in Figure 4.7, the percentage of subjects with monthly income less than 1000
NIS/month was lower among cases (44.6%) than among controls (64.6%); the percentage
of subjects with monthly income more than 2000 NIS/month was higher among cases
(19.2%) than that among controls (11.6%). This indicates a positive and statistically
significant association between subject's monthly income (salary) and the occurrence of
CAD (P =0.005).

Figure 4.7: Percentage distribution of monthly income among cases and controls
P-value of Chi square test = 0.005
4.2. Risk factors of coronary artery disease
4.2.1. Physical inactivity
As shown in Table 4.1, high prevalence of leisure time physical inactivity was noticed
among cases (67.7%) than among controls (37%). Increased in physical activity was
clearly noticed among controls within the categories (moderately active and active). When
comparing the category of moderately inactive and inactive subjects with the category of
moderately active and active subjects, odds ratio was 5.74 with 95% CI (2.43-13.56) which
reflected a positive and statistically significant association (P < 0.05). This means that
inactive lifestyle is a risk factor for coronary artery disease.
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Table 4.1: Physical activity of leisure time among cases and controls
Cases

Controls

NO.

%

NO.

%

Physically inactive

88

67.7

48

37

Moderately inactive

35

26.9

50

38.5

Moderately active

4

3

15

11.5

Physically active

3

2.4

17

13

130

100%

130

100%

Variable

Total
*

P value

0.001*

P value of Chi square test (x2)
P < 0.05: Significant

4.2.2. Obesity
According to the WHO criteria (2000), BMI less than 18.5 kg/m² means less than normal
body weight, 18.5-24.9 kg/m² means normal, 25-29.9 kg/m² means overweight, obese 3039.9 kg/m², and morbid obesity ≥ 40 kg/m². Table 4.2 shows that obesity was highly
prevalent among cases (51.5%) than among controls (40%), as obesity is a blamed risk
factor for the occurrence of CAD, the cut off point was considered as 30+ kg/m², odds ratio
was 1.6 with 95% CI (0.98-2.61). This reflects a positive and statistically significant
association between the obesity and the occurrence of CAD (P = 0.004).
Table 4.2: Distribution of BMI among cases and controls (kg/m²)
Cases
NO.

%

NO.

%

BMI ≥ 30 kg/m²

67

51.5

52

40

BMI < 30 kg/m²

63

48.5

78

60

Total

130

100%

130

100%

Variable

*

Controls

P value of Chi square test (x2)
P < 0.05: Significant
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P value

0.004*

4.2.3. Hypertension
As shown in Table 4.3, the prevalence of hypertension among the cases (41.5%) was much
higher than that among the controls (20%); odds ratio was 2.48 with 95% CI (1.63-4.94),
which means that there is a significant association between the presence of hypertension
and the occurrence of CAD (P= 0.001). The average duration of hypertension among cases
and controls was 8.8 years and 6.8 years, respectively.
Table 4.3: Occurrence of hypertension among cases and controls
Cases
NO.

%

NO.

%

Positive history of hypertension

54

41.5

26

20

Negative history of hypertension

76

58.5

104

80

Total

130

100%

130

100%

Variable

*

Controls
P value

0.001*

P value of Chi square test (x2)
P < 0.05: Significant

4.2.4. Family history of CAD
As shown in Table 4.4, positive family history of CAD was reported among 43.8% of
cases, while it was 23.1% among controls; odds ratio was 2.6 with 95% CI (1.53-4.45), and
there was a positive and statistically significant association between family history of CAD
and the occurrence of CAD (P = 0.001). Fourty three and nine percent of cases reported
father, 19.3% reported mother, 1.8% grand, 5.3% uncle/aunt, 21.1% sister/brother, and
8.6% reported more than one relative had CAD. On the other hand, among controls 16.7%
reported father, 33.3% mother, 23.3% sister/brother, and 26.7% reported more than one
relative had CAD.
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Table 4.4: Percentage distribution of family history of CAD among cases and controls
Cases
NO.

%

NO.

%

Positive family history of CAD

57

43.8

30

23.1

Negative family history of CAD

73

56.2

100

76.9

Total

130

100%

130

100%

Variable

*

Controls
P value

0.001*

P value of Chi square test (x2)
P < 0.05: Significant

4.2.5. Diabetes mellitus (DM)
As shown in Table 4.5, prevalence of DM was higher among cases (40%) than among
controls (24.6%); odds ratio was 2.04 with 95% CI (1.2-3.47) and there was a positive and
statistically significant association between subject's history of DM and the occurrence of
CAD (P = 0.008). The average duration of DM among cases and controls was 11.2 years
and 8.8 years, respectively.
Table 4.5: History of diabetes mellitus among cases and controls
Cases
NO.

Controls
%

NO.

%

Variable

P value

Positive history of DM

52

40

32

24.6

Negative history of DM

78

60

98

75.4

Total

130

100%

130

100%

0.008*

*

P value of Chi square test (x2)

P < 0.05: Significant
4.2.5.1. Fasting blood sugar level means among cases and controls (mg/dl)
As shown in Table 4.6, the mean level of blood sugar was higher among cases (156.1 ±
82.0) than among controls (127.2 ± 52.8). The difference was statistically significant (P =
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0.001). This indicates that individuals with higher blood sugar levels are at higher risk for
developing CAD.
Table 4.6: The means of fasting blood sugar levels (mg/dl) among cases and controls
Variable

Subjects

Number

Mean

SD

P value

Cases

130

156.1

82.0

0.001*

Controls

130

127.2

52.8

Blood Sugar
Level
*

P value of t-test

P < 0.05: Significant
4.2.6. Lipid profile
4.2.6.1. History of high blood cholesterol level
Table 4.7, shows a higher percentage (57%) of history of increased blood cholesterol level
among cases compared to that among controls (20%). Odds ratio was 5.29 with 95% CI
(3.04-9.19). There was a statistically significant association between positive history of
elevated blood cholesterol level and the occurrence of CAD among the cases (P = 0.001).
Table 4.7: History of high blood cholesterol level among cases and controls as
conceived by the subjects
Cases

Controls

NO.

%

NO.

%

Positive history of high blood cholesterol

74

57

26

20

Negative history of high blood cholesterol

56

43

104

80

Total

130

100%

130

100%

Variable

P value

0.001*

[

*

P value of Chi square test (x2)

P < 0.05: Significant
Seventy persons (94.6%) out of the seventy four of cases who had high blood cholesterol
level were on special diet prescribed by a physician to lower their high blood cholesterol
level, while twenty three (88.5%) out of the twenty six from controls were on special diet
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too. Seventy one persons (96%) out of the seventy four who had high blood cholesterol
level among cases had taken lipid lowering drug (mainly atorvastatin) prescribed by a
physician to lower their high blood cholesterol level, while twenty (77%) out of the twenty
six who had high blood cholesterol level among controls had taken lipid lowering drug too.
4.2.6.2. Total cholesterol (TC) blood level
Table 4.8, shows a nine to twelve hours-fasting blood cholesterol analysis among cases and
controls. The percentage of desired blood cholesterol level (< 200mg/dl) was lower among
cases (60%) than among controls (72.3%). The percentage of borderline high risk of blood
cholesterol level was higher among cases (20.8%) than among controls (16.2%). The
percentage of high-risk blood cholesterol level was higher among cases (19.2%) than
among controls (11.5%). There was positive and statistically significant association
between increased TC blood level and the occurrence of CAD (P = 0.036).
Table 4.8: Percentage of fasting blood cholesterol levels among cases and control
Cases

Controls

NO.

%

NO.

%

Desired < 200 mg/dl

78

60

94

72.3

Border line high risk 200-239 mg/dl

27

20.8

21

16.2

High risk ≥ 240

25

19.2

15

11.5

Total

130

100%

130

100%

Variable

P value

0.036*

*

P value of Chi square test (x2)
P < 0.05: Significant

4.2.6.3. Low density lipoprotein cholesterol (LDL-C)
As shown in Table 4.9, the percentage of normal and above normal LDL-C blood level
was lower among cases (60.8%) than among controls (67.7%). The percentage of increased
risk of LDL-C blood level was lower among cases (11.5%) than among controls (16.1%).
The percentage of high-risk LDL-C blood level was higher among cases (27.7%) than
among controls (16.1%). The difference between cases and controls in high risk LDL-C
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blood level indicates a positive association between high LDL-C blood level and the
development of CAD, but it was not statistically significant (P = 0.066).
Table 4.9: Percentage of LDL-C blood levels among cases and control
Cases
Variable

Controls

No.

%

No.

%

79

60.8

88

67.8

15

11.5

21

16.1

Normal and above normal LDL-C level <

P value

130 mg/dl
Increased risk of LDL-C blood level 130
– 159.9 mg/dl

0.066*

High risk and very high LDL-C blood

36

27.7

21

16.1

130

100%

130

100%

level ≥ 160 mg/dl
Total
*

P value of Chi square test (x2)

P > 0.05: Non significant
4.2.6.4. High density lipoprotein cholesterol (HDL-C)
Table 4.10, shows that the percentage of desired HDL-C level (≥ 40mg/dl) was lower
among cases (44.6%) than among controls (62.3%), while the percentage of low HDL-C
level (< 40mg/dl) was higher among cases (55.4%) than among controls (37.7%). There
was a positive and statistically significant association between low HDL-C blood level and
the development of CAD; odds ratio was 2.05 with 95% CI (1.25 – 3.37) and P = 0.004.
Table 4.10: Percentage of HDL-C blood levels among cases and controls
Cases

Controls

NO.

%

NO.

%

High ≥ 40 mg/dl

58

44.6

81

62.3

Low < 40 mg/dl

72

55.4

49

37.7

Total

130

100%

130

100%

Variable

*

P value of Chi square test (x2); P < 0.05: Significant
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P value

0.004*

4.2.6.5. Triglyceride blood level
As shown in Table 4.11, the percentage of high-risk triglyceride blood level ≥ 200 mg/dl
was higher among cases (22.3%) than among controls (10.8%). There was a positive and
statistically significant association between elevated triglyceride level and the development
of CAD (P = 0.012).
Table 4.11: Percentage of triglyceride blood levels among cases and controls
Variable

Cases

Controls

NO.

%

NO.

%

Ideal < 150 mg/dl

62

47.7

94

72.3

Border line high risk150-199.9 mg/dl

39

30

22

16.9

High risk ≥ 200 mg/dl

29

22.3

14

10.8

Total

130

100%

130

100%

P value

0.012*

*

P value of Chi square test (x2)
P < 0.05: Significant

4.2.6.6. Comparison of lipids and lipoproteins mean levels
As shown in Table 4.12, the obvious difference between cases and controls regarding
lipids and lipoproteins mean levels was found in the TG mean levels. When comparing
means of cases and controls using the t test, both HDL-C and triglyceride blood levels
were statistically significant (P = 0.001 for HDL-C; P = 0.001 for triglyceride levels), but
not significant for cholesterol and LDL-C blood levels (P = 0.669 for cholesterol, P =
0.613 for LDL-C level).
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Table 4.12: t-test comparing the means of lipid and lipoprotein levels (mg/dl) among
cases and controls
Variable

Subject

Mean

SD

P value

Cholesterol

Case

185.1

59.3

0.669

Control

182.2

46.1

Case

119.1

57.4

Control

115.9

41.4

Case

39.8

6.1

Control

42.8

8.0

Case

164.2

77.9

Control

129.1

72.9

LDL-C
HDL-C
Triglyceride

0.613
0.001
0.001

*

P value of t-test
P > 0.05: Non-significant; P < 0.05: Significant

4.2.7. Smoking
4.2.7.1. Current smoking
As noticed from Table 4.13, 43.8% of cases were found to be smokers compared to 24.6%
of controls. The odds ratio was 2.37 with 95% CI (1.39-4.02) and P = 0.001. This indicated
a positive and statistical significant association between current smoking and the
development of CAD.
Table 4.13: Percentage of smoking status among cases and controls
Cases
NO.

Controls
%

NO.

%

Variable

P value

Current smokers

57

43.8

32

24.6

Never smoked

73

56.2

98

75.4

Total

130

100%

130

100%

*

P value of Chi square test (x2)
P < 0.05: Significant
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0.001*

4.2.7.2. Cigarettes consumption per day
As shown in Table 4.14, smoking ≥ ten cigarettes per day among smokers of both cases
and controls (91.2% and 84.4%, respectively) was much higher than who smoke < ten
cigarettes per day (8.8% and 15.6%, respectively). The odds ratio was 2.04 with 95% CI
(5.4-7.7). There was a positive but not statistically significant association (P = 0.29)
between smoking ≥ ten cigarettes per day and the development of CAD. The average
number of cigarettes smoked per day among cases was 24.9 ± 12.5 cigarettes, and among
controls, it was 20.4 ± 9.8 cigarettes.
Table 4.14: Cigarettes consumption among smokers
Cases
NO.

%

Controls
NO.

%

Variable

P value

≥ 10 cig./day

52

91.2

27

84.4

< 10 cig./day

5

8.8

5

15.6

Total

57

100%

32

100%

0.29*

*

P value of Chi square test (x2)
P > 0.05: Non significant

4.2.7.3. Passive smoking
As shown in Table 4.15, 41.1% of cases were exposed to other's smoke (second hand
smoke) compared to 17.3% of controls. The odds ratio was 3.11 with 95% CI (1.55-6.24)
and P = 0.001. This means that there is an increasing risk to the occurrence of CAD among
people exposed to second hand smoke.
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Table 4.15: Exposure to other's smoke (Passive smoking)
Cases
NO.

Controls

%

NO.

%

Variable

P value

Exposed to other's smoke

30

41.1

17

17.3

Not exposed to other's smoke

43

58.9

81

82.7

Total

73

100%

98

100%

0.001*

*

P value of Chi square test (x2)

P < 0.05: Significant
4.2.8. Educational level
As indicated in Table 4.16, the percentage of cases who have high educational level
(23.8%) was higher than controls (12.3%). The odds ratio was 2.23 with 95% CI (1.15 –
4.32) and P = 0.016. This indicates that the risk of CAD is high among peoples with high
educational level.
Table 4.16: Educational levels among cases and controls
Cases
NO.

Controls
%

NO.

%

Variable

P value

High educational level

31

23.8

16

12.3

Low and medium educational level

99

76.2

114

87.7

Total

130

100%

130

100%

*

P value of Chi square test (x2)
P < 0.05: Significant

4.3. Risk of ischemic heart disease by food intake
4.3.1. Food intake
All of the followings are shown in Table 4.17.

60

0.016*

Lean red meat trimmed from visible fat: the percentage of cases (61.5%) who ate meat
once or more weekly was lower than controls (91.5%). The odds ratio was 6.76 with 95%
CI (3.32-13.77) and P = 0.001.
Bran and mixed bread: the percentage of cases (45.4%) who did not eat bran or mixed
bread was lower than controls (84.6%). The odds ratio was 6.6 with 95% CI (3.68-11.91)
and P = 0.001.
Desserts: the percentage of cases (12.3%) who consumed desserts two or more weekly
was lower than controls (54.6%). The odds ratio was 8.57 with 95% CI (4.58-16.05) and P
= 0.001.
Eggs: the percentage of cases (38.5%) who ate eggs more than once weekly was lower
than controls (82.3%). The odds ratio was 7.44 with 95% CI (4.19-13.19) and P = 0.001.
Fish: the percentage of cases (39.2%) who ate fish less than once weekly was lower than
controls (80%). The odds ratio was 6.19 with 95% CI (3.56-10.79) and P = 0.001.
Fruits: the percentage of cases (95.4%) who ate fruits less than twice daily was lower than
controls (98.5%). The odds ratio was 3.1 with 95% CI (0.61-15.64) and P = 0.151.
Legumes: the percentage of cases (73.1%) who ate legumes less than once weekly was
lower than controls (83.1%). The odds ratio was 1.81 with 95% CI (0.99-3.3) and P =
0.036.
Nuts: the percentage of cases (90.8%) who ate nuts less than three times weekly was lower
than controls (95.4%). The odds ratio was 0.476 with 95% CI (0.173-1.31) and P = 0.143.
Refined table sugar: the percentage of cases (33.1%) who consumed 5-8 sugar teaspoons
or more per day was lower than controls (48.5%). The odds ratio was 1.87 with 95% CI
(1.13-3.09) and P = 0.011.
Refined rice: the percentage of cases (30%) who ate rice more than once weekly was
lower than controls (63.8%). The odds ratio was 4.12 with 95% CI (2.45-6.92) and P =
0.001.
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Salty foods: the percentage of cases (26.2%) who ate salty foods more than once weekly
was lower than controls (36.9%). The odds ratio was 1.65 with 95% CI (0.97-2.81) and P =
0.041.
Vegetables: the percentage of cases (26.2%) who ate vegetables less than once daily was
lower than controls (58.5%). The odds ratio was 3.97 with 95% CI (2.35-6.71) and P =
0.001.
Table 4.17: Food intake among cases and controls
Cases
No.

%

Controls
No.

%

Variables

P value

Lean red meat intake
Less than once weekly

50

38.5

11

8.5

Once or more weekly

80

61.5

119

91.5

Non intake of bran or mixed bread

59

45.4

110

84.6

Intake of bran or mixed bread

71

54.6

20

15.4

Less than twice weekly

114

87.7

59

45.4

Twice or more weekly

16

12.3

71

54.6

Once weekly or less

80

61.5

23

17.7

Once or more weekly

50

38.5

107

82.3

Less than once weekly

51

39.2

104

80

Once or more weekly

79

60.8

26

20

Twice or more daily

6

4.6

2

1.5

Less than twice daily

124

95.4

128

98.5

Less than once weekly

95

73.1

108

83.1

Once or more weekly

35

26.9

22

16.9

0.001*

Bran or mixed bread intake
0.001*

Desserts intake
0.001*

Eggs intake
0.001*

Fish intake
0.001*

Fruits intake
0.151*

Legumes intake
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0.036

Nuts intake
Less than three times weekly

118

90.8

124

95.4

Three times or more weekly

12

9.2

6

4.6

Less than 5 – 8 teaspoons daily

87

66.9

67

51.5

5 – 8 teaspoons or more daily

43

33.1

63

48.5

Once or less weekly

91

70

47

36.2

More than once weekly

39

30

83

63.8

Once or less weekly

96

73.8

82

63.1

More than once weekly

34

26.2

48

36.9

Less than once daily

34

26.2

76

58.5

Once or more daily

96

73.8

54

41.5

0.143

Refined table sugar intake
0.011

Refined rice intake
0.001

Salty food intake
0.041

Vegetables intake
0.001

*

P value of Chi square test (x2)
P > 0.05: Non-significant; P < 0.05: Significant

4.3.2. Drinks intake
All of the followings are shown in table 4.18.
Coffee: the percentage of cases (16.9%) who drank coffee twice or more daily was higher
than controls (6.9%). The odds ratio was 2.74 with 95% CI (1.21-6.21) and P = 0.013.
Tea: the percentage of cases (73.1%) who drank tea twice or more daily was higher than
controls (59.2%). The odds ratio was 1.87 with 95% CI (1.11-3.14) and P = 0.018.
Green tea: the percentage of cases (8.5%) who drank green tea was lower than controls
(23.1%). The odds ratio was 3.25 with 95% CI (1.55-6.8) and P = 0.001.
Soda beverages: the percentage of cases (12.3%) who drank soda beverages more than
once weekly was lower than controls (26.2%). The odds ratio was 2.53 with 95% CI (1.34.85) and P = 0.004.
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Sweetened fruits juice: the percentage of cases (63.8%) who drank fruit juice more than
once weekly was higher than controls (23.8%). The odds ratio was 5.6 with 95% CI (3.297.67) and P = 0.001.
Table 4.18: Drinks intake among cases and controls
Cases
No.

%

Controls
No.

%

Variable

P value

Coffee intake
Less than twice daily

108

83.1

121

93.1

Twice or more daily

22

16.9

9

6.9

Less than twice daily

35

26.9

53

40.8

Twice or more daily

95

73.1

77

59.2

Drinking of green tea

11

8.5

30

23.1

Non drinking of green tea

119

91.5

100

76.9

More than once weekly

16

12.3

34

26.2

Once or less weekly

114

87.7

96

73.8

More than once weekly

83

63.8

31

23.8

Once or less weekly

47

36.2

99

76.2

0.013*

Tea intake
0.018*

Green tea intake
0.001*

Soda beverages intake
0.004

Sweetened fruits juice intake
0.001

*

P value of Chi-square test (x2)
P > 0.05: Non-significant, P < 0.05: Significant

4.3.3. Vegetable oils intake
The followings are shown in table 4.19.
Corn oil: the percentage of cases (11.5%) who consumed corn oil once or more daily was
higher than controls (6.9%). The odds ratio was 0.57 with 95% CI (0.024-1.35) and P =
0.199.
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Olive oil: the percentage of cases (55.4%) who consumed olive oil once or more daily was
higher than controls (20.8%). The odds ratio was 4.74 with 95% CI (2.74-8.19) and P =
0.001.
Table 4.19: Vegetable oils intake among cases and controls
Cases

Controls

No.

%

No.

%

Less than once daily

115

88.5

121

93.1

Once or more daily

15

11.5

9

6.9

Less than once daily

58

44.6

103

79.2

Once or more daily

72

55.4

27

20.8

Variable

P value

Corn oil intake
0.199*

Olive oil intake

*

P value of Chi square test (x2)
P > 0.05: Non-significant, P < 0.05: Significant
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0.001

Chapter V
Discussion
This study provided an opportunity to assess the nutritional status and to assess whether
there is a good awareness and commitment from the coronary arteries patients towards
following healthy diet recommendations or not, as well as to examine the risk factors
among hospital admitted patients who are newly diagnosed as having coronary artery
disease by coronary angiography. The present data analysis is based on a sample of 260
subjects of a case-control hospital based study. The results could improve the
understanding of CAD etiology in Gaza Strip and help in developing policy and
determining health promotion and health education activities.
5.1. Socioeconomic characters of the study population
5.1.1. Gender: the occurrence of CAD within both cases and controls was more prevalent
among males than females (76.2% Vs 23.8%). According to MOH, about 3,799 persons
died from cardiovascular diseases (1,956 males and 1,843 females), with proportion of
36.7% of total deaths, with a rate of 101/100,000 population. Mortality among males was
higher than females (51.5% in males Vs 48.5% in females) (Palestine, MOH, 2005).
Furthermore, in 2005, CAD death rates per 100,000 people in America were 187.7 for
white males and 213.9 for black males; and 110.0 for white females and 140.9 for black
females. This indicated that men have a greater risk of heart attack than women do, and
they have attacks earlier in life. This could explain the fact that CAD usually affecting men
rather than women and this may be due to physiological and behavioral differences among
them. Sex hormones seem to play a role in heart disease. (American heart association,
2009). Moreover, your gender is significant: as a man, you are at greater risk of heart
disease than a premenopausal woman is. Nevertheless, past the menopause, a woman's risk
is similar to a man's (WHO, 2005).
5.1.2. Age: the highest percentage of CAD is shown in cases (52.3%) among the age group
60 years and over. Many of studies talked about the strong relationship between age and
CAD. Age is a strong independent predictor of CAD risk (Idris et al., 2008). Simply
getting old is a risk factor for cardiovascular diseases; risk of stroke doubles every decade
after age 55 years (WHO, 2004).
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5.1.3. Family members: the result of the present study showed that the percentage of
cases living with family of five members or more was higher among cases (79.2%) than
among controls (69.2%). This was a positive but not statistically significant association
between living with family of five members or more and the development of CAD. In
Gaza Strip living with family of five members or more may be represented a kind of social
security because of siege, food shortages, unemployment, and so on. Living with family of
5 members or more has its advantages and disadvantages in Gaza Strip. Many married
couples are turning to live with their parents because of the difficult economic conditions
in Gaza Strip. Advantages to live with family of five members or more are the sense of
food security somewhat because of high unemployment in Gaza Strip. Disadvantages, are
being exposed to tensions as a result of family conflict especially when have children;
many demands of life and lack of space in which they live; putting them in psychological
stress resulting in many organic diseases; including CVD. Persons who live with a family
of 5 members or more may practice some bad habits as smoking as a result of family
conflict to deflate stress as they think leading to increased risk factors of CAD (Hamer et
al., 2008). We invite researchers to in-depth study to clarify the relationship between living
with a family of five members or more and CAD.
5.1.4. Monthly income: the present study showed that the percentage of subjects with
monthly income less than 1000 NIS/month was lower among cases (44.6%) than among
controls (64.6%); the percentage of subjects with monthly income more than 2000 NIS/
month was higher among cases (19.2%) than that among controls (11.6). This was a
positive and statistically significant association between subject's monthly income (salary)
and the occurrence of CAD (P =0.005). Participants thought that any question about family
income might want to assist the family. This study is inconsistent with the study done by
Reddy et al (2007), which indicated that the lowest socioeconomic group is reported to
have increased prevalence of subclinical CAD compared with those in the highest
socioeconomic group.
5.2. Physical inactivity
The study results showed a high prevalence of leisure time physical inactivity among cases
than controls. This high prevalence rate is consistent with a study done by Takes et al.,
(2006) who showed that sedentary lifestyle was significantly high (64%) among the study
population. The positive and significant association also supported by the results of Amy et
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al., (2008) who showed that the risk of CAD associated with elevated body mass index is
considerably reduced by increased physical activity levels. In addition, Schicheng et al.,
(2008) and Fransson et al., (2006) in their studies indicated that there was an inverse
relationship between physical activity and IHD events.
Lack of leisure time physical activity among IHD Palestinians may be due to several
factors. First, more than half of the study population (52.3%) aged 60 years and more who
already suffer from lacking energy to practice even activity of daily living. Second, lack of
recreational places for elderly and middle age adult may play a part. Third, it is a sham to
practice any type of sport when you become an old man (cultural) and fourth, women
usually used to be at home most of the time locking after their children (housewife
represents 22% of the study population). Therefore, physicians and health professionals
should routinely counsel patients to adopt and maintain regular physical activity.
5.3. Obesity
Obesity was highly prevalent (46%) among the study population, but it was more prevalent
among cases (52%) than among controls (40%). The high prevalence of obesity is
consistent with several studies in the region and worldwide. A study conducted in Egypt to
investigate the prevalence of risk factors showed that an overall prevalence of obesity was
46%. A similar study done in Tunisia by Ghannem et al., (1998) to investigate the
epidemiology of hypertension and other CVD risk factors showed an overall prevalence of
obesity of 27.7%. The positive and significant association between obesity and CAD was
supported by the studies of Dirk et al., (2004) and Domingo et al., (2007) who showed that
obese persons have an increased risk of developing CAD.
Factors that may contribute to the increased prevalence of obesity in Gaza Strip may be
early marriage and the striking tendency towards having more children at an earlier age
which may contribute to an altered life-style among women i.e., it may reduce their
physical activity levels, and also some of the weight gained during pregnancy may be
retained (croft, 1992). Nature of diet; the Palestinians are bread eaters (this may be from
the childhood) and their diets usually contain large amount of carbohydrates, although, the
majority of patients tend to eat a relatively healthy diet, but this was recently not from
childhood. High percentage of unemployed Palestinians due to siege may alter their
lifestyle towards sedentary lifestyle that increases the risk of obesity.
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Measures should be taken to increase community awareness about obesity and mainly
through health education and health promotion activities. Both healthy diet and physical
activity are important in promoting and maintaining health and in reducing the risk of
CAD.
5.4. Hypertension
The study showed that the prevalence of hypertension is higher among cases (42%) than
that among controls (20%). The relatively high prevalence rate of hypertension in the
present study among cases is consistent with the study done by Ayman et al., (2005) in
Jordan who showed that the prevalence of hypertension is 38%. Another study done in
Turkey by Aygul et al., (2009) to investigate the prevalence of CVD risk factors showed a
relatively high prevalence of hypertension of 35% among the study population. The
positive and strong association between hypertension and the occurrence of CAD events in
the present study supported by the results of the studies done by Renzhe et al., (2003) and
Kathryn et al., (2010).
The high prevalence of obesity (46%) reported in the present study may explain the high
prevalence of hypertension. The relatively high prevalence of diabetes together with
hypertriglyceridemia may also reflect the high prevalence of hypertension. In addition,
Gaza Strip people experiencing bad socioeconomic and political situations that as stressors
may play a part in this phenomenon. Organized political violence is another threat to
public and individual health as well. Since hypertension is a major risk factor for CAD, its
control in the community should be integrated into a comprehensive preventive program
for CAD control. Screening for high blood pressure, in addition to patients' adherence to
the medical management of controlling blood pressure can also is effective in reducing the
incidence of the development of CAD.
5.5. Family history of CAD
The result of the present study showed that the prevalence rate of positive family history of
CAD or sudden death of a relative was relatively high in the total population with an
overall rate of 33.5%. It was more prevalent among cases (43.8%) than among controls
(23%). This result is consistent with that done by Wally et al., (1997) in Egypt and Aygul
et al., (2009) in Turkey where the prevalence rates were 53% and 23%, respectively.
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The positive and significant association between positive family history of CAD and the
occurrence of CAD events is supported by the results of Kelalainen et al., (1996) in
Finland who showed an odds ratio of 2.5 with P value < 0.05, and the study done by Nasir
et al., (2007) who showed a positive association between family history of premature CAD
and the presence of any coronary artery calcification.
The high prevalence of positive family history among the study population may be due to
relative marriage, or adopting of adverse health behaviors like, eating habits, smoking that
contribute to development of CAD when interacting with a susceptible gene. Individuals
with positive family history of CAD and/or sudden death must be aware to the presence of
other risk factors like smoking, physical inactivity, obesity and others. Moreover, it is well
known that people with hypertension and diabetes mellitus have an increased risk of silent
myocardial infraction. As both conditions are, at least in part genetically determined, this
may cause some familial aggregation of family history. Further community-based large
samples studies could be conducted to find out if family history plays independently to the
development of CAD in the Palestinian community.
5.6. Diabetes mellitus (DM)
In the present study, the overall prevalence of history of DM was 32.3%. It was more
prevalent among cases (40%) than that among controls (24.6%). The high prevalence of
diabetes is consistent with a study done by Selvin et al., (2004) in United States who
showed that diabetes was a prevalent risk factor (26%) among CAD patients. Esteghamati
et al., (2006) found that diabetes is a prevalent risk factor (30%) among Iranian population.
Ayman et al., (2005) found that diabetes is a prevalent risk factor (40%) for CAD among
Jordanian population. The results also is supported by the study of Onat et al., (2006) who
showed that diabetes mellitus is a significant independent predictor of fatal and nonfatal
CAD. The study of Oba et al., (2008) also gave similar positive risks of the occurrence of
CAD events among diabetes.
The relatively high prevalence of DM may be due the impact of increased sedentary
lifestyle and high prevalence of obesity. Based on the fact that the cause of CAD is
multifactorial, diabetes mellitus being one of the contributors. Therefore, there is a need to
promote health awareness among the population with an emphasis on controlling and
carrying out periodic check up of blood sugar.
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5.7. Lipid profile
5.7.1. Cholesterol levels
In addition to question asked about the history of having elevated blood cholesterol, serum
cholesterol level was measured based on a fasting blood sample. A total of 15.3% of the
study population had total cholesterol levels of 240 mg/dl or more (19.2% among cases
and 11.5% among controls). A significant proportion, (18.5% of the study population) was
at the borderline high-risk levels (200-239 mg/dl). The mean level of cholesterol was found
to be slightly higher among cases (185.1 mg/dl) than that of controls (182.2 mg/dl). This
may be due to several factors. First, 96% among cases who had high blood cholesterol
were take lipid lowering drug (mainly atorvastatin) prescribed by a physician to lower their
high blood cholesterol level, while 77% among controls who had high blood cholesterol
level were, take lipid lowering drug too. Second, cases are more aware about their high
blood cholesterol level than controls; in addition to that, cases respect physicians'
counseling and change their unhealthy lifestyle particularly diet toward relatively healthy
diet. Third, this result has revealed a good commitment from cases towards the relatively
healthy diets, which contribute in lowering the high blood cholesterol level.
The prevalence rate of this study is consistent with the study done by Aygul et al., (2009)
in Turkey who showed a prevalence rate of hypercholesterolemia of 48%. A similar study
done by Ayman et al., (2005) in Jordan showed a prevalence rate of hypercholesterolemia
of 19%.
The absolute increase in total cholesterol was quite different from culture to culture.
Therefore, from a public health perspective it is not enough to focus only on serum
cholesterol levels to decrease the burden of CAD in population. This stresses the
importance of factors other than serum cholesterol such as smoking, blood pressure,
obesity, and diet in the prevention of CAD. Moreover, cholesterol screening and
counseling will best serve the community when they are supported by other activities, such
as a community-wide cholesterol awareness and education campaign. As diet is the most
significant lifestyle factor affecting the serum cholesterol level, substantial knowledge and
skills, which are needed to reinforce dietary change can be taught through mass media
campaigns
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5.7.2. Low density lipoprotein-cholesterol (LDL-C)
The result of the present study showed that the percentage of LDL-C serum levels of
normal and above normal LDL-C serum levels (<130mg/dl) was lower among cases
(60.8%) than that among controls (67.8%); the percentage of LDL-C serum level of high
risk and very high LDL-C serum level (≥ 160 mg/dl) was higher among cases (27.7%) than
that among controls (16.1%). The result of the present study showed a positive but not
statistically significant association between high LDL-C blood level and the development
of CAD. The mean level of LDL-C was found to be slightly higher among cases (119.1
mg/dl) than that among controls (115.9). This may be due to several factors. First, 96%
among cases who had dyslipidemia were take lipid lowering drug (mainly atorvastatin)
prescribed by a physician to normalize their lipids profile while 77% among controls who
had dyslipidemia were take lipid lowering too. Second, cases are more aware about their
impaired lipid profile than controls; in addition to that, cases respect physician's counseling
and change their unhealthy lifestyle particularly diet. Third, this result has revealed a good
commitment from cases towards the following relatively healthy diets, this contribute in
lowering the high LDL-C blood level. The result of this study is consistent with the study
done by Esteghamati et al., (2006) in Iran who showed a prevalence rate of high LDL-C
level of 63.8%. Also, the result of this study is supported by the result done by Pischon et
al., (2005), in the United States who indicated that non-HDL-C (non-HDL-C = TC- HDLc) is a strong predictor of CAD (NCEP, 2003). In addition, Howard (2000) indicated that
LDL-C blood level is considered as a strong independent predictor of CAD events. Lipid
profiles screening and counseling will best serve the community when they are supported
by other activities, such as a community-wide lipid profile awareness and education
campaign. LDL-C blood level may be reduced either by medical management and or by
altering eating habits that are showed in this study, also by increasing physical activity that
might be helpful in reducing and normalization of LDL-C blood level.
5.7.3. High density lipoprotein-cholesterol (HDL-C)
The results of this study showed a significant inverse relationship between HDL-C levels
and CAD events, which mean that when HDL-C level increased, the development of CAD
events will be decreased. The percentage of HDL-C levels of less than 40 mg/dl was higher
among cases (55.4%) than that among controls (37.7%); also, the mean levels of HDL-C
levels were found to be lower among cases (39.8 mg/dl) than that among controls (42.8
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mg/dl). This result is consistent with the study done by Ayman et al., (2005) in Jordan and
Woodward et al (2007) in the Asia Pacific region who indicated that elevated HDL-C
blood level decreases the risk of CAD events and vice versa.
5.7.4. Triglycerides (TG)
The prevalence of high triglyceride level of ≥ 200 mg/dl was higher among cases (22.3%)
than that among controls (10.8%). The positive association with an odds ratio of 1.65 was
statistically significant (P=0.012). This result is consistent with the studies done by Ayman
et al., (2005) in Jordan and Esteghamati et al., (2006) in Iran who showed a high
prevalence of hypertriglyceridemia of 54% and 49% respectively. In addition, it is
supported by the studies of Washio et al., (2001) and Fava et al., (2008) who indicated that
elevated fasting triglycerides level is a risk factor for CAD and CVD, and it works
independently from other risk factors. Therefore, from a public health perspective it is not
enough to focus only on serum triglyceride levels to decrease the burden of CAD in any
population. It appears that reduction and /or modification in serum lipids and lipoproteins
all together in addition to other risk factors could beneficial.
5.8. Smoking status
5.8.1. Current smoking
The result of the present study has revealed that the prevalence of current smoking was
higher among cases (43.8%) than that among controls (24.6%). In comparison to men, all
women in the present study were non-smokers. This result is consistent with many studies
done regionally and globally. A study done in Israel by Takes et al., (2006) showed that the
prevalence of current smoking is 26.8%. Another study done in Jordan by Ayman et al.,
(2005) showed that current smoking is highly prevalent (45%) among Jordanian
population. Another study done in Turkey by Aygul et al., (2009) showed a high
prevalence of current smoking (57%) among Turkish population. The positive and
significant association of the study result is supported by the results of Seccareccio (2000)
and Mahonen et al., (2004) who indicated that the risk of CAD is higher among smokers
than non-smokers. Although in our Palestinians society, smoking among females is not
socially acceptable; the absence of smoking in females in this study might be due to under
reporting. The increased prevalence of smoking might be due to the social and economical
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stress, political instability and recurrent situational crisis, feel of insecurity, and the
marketing adverstiment, which has an impact on the youth, in addition to the lack of health
education and health promotion activities. A community-wide antismoking awareness and
education campaign might become helpful when it reinforced concurrently by mass media
campaigns.
5.8.2. Passive smoking
The result of the present study showed that passive smoking, secondhand smoking, or
Environmental Tobacco Smoking (ETS) was more prevalent among cases than among
controls. The positive and significant association of the study result is supported by the
results of Glantz (1995) regarding the increased risk of CAD among non-smokers and the
results of Law et al., (1997) who revealed an increase in 25% of the risk of developing
IHD for non-smokers who inhale others' smoke on daily basis. In addition, the result of this
study is consistent with that of He et al., (2008) in China who indicated that secondhand
smoking is a risk factor for coronary artery disease.
Protecting children and nonsmokers from exposure to tobacco smoke and informing
adult’s smokers about the health dangers of smoking are key to improve the public health
in future.
5.9. Educational level
The study results showed a positive and statistically significant association between high
educational level and the development of CAD. This result is inconsistent with the study
conducted in 15 European countries by Mayer et al., (2004) who revealed that patients with
higher education had lower global coronary risk, than those with lower education. In
addition, the result of the present study is inconsistent with the study done by Mikko et al.,
(2008) in Finland who indicated an inverse relationship between educational level and the
risk of CAD. The result of the present study may be due to certain behavioral factors like
lack of physical activity, smoking, exposure to stressful events at work, eating habits,
which may include diets high in calories, saturated fats, and all these factors can increase
the risk of CAD in patients who are highly educated.
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5.10. Impact of diet on the alteration of CAD risk factors
5.10.1. Lean red meat trimmed from visible fat
The result of the present study showed that the percentage of the intake of lean red meat
trimmed from visible fat once or more weekly was lower among cases (61.5%), than that
among controls (91.5%). This result indicates a wrong awareness regarding the healthy
intake of lean red meat trimmed from visible fat. This may be due to the wrong nutritional
conceptions that meat intake is harmful. Li et al., (2005) reported that red meat trimmed
from visible fat, which is consumed in a diet low in saturated fat, does not increase
cardiovascular risk factors. Thus, CAD patients and the rest of community should be
continuously counseled and taught that the consumption of red meat trimmed from visible
fat (0.8 g/ kg body weight/ day) is good for health.
5.10.2. Bran or mixed bread (Whole grains)
The result of the present study showed that the percentage of cases (45.4%) who did not
eat bran or mixed bread was much lower than that of controls (84.6%). This result
indicates that there was a good awareness and commitment from CAD patients towards
relatively healthy intake of bran or mixed bread. This may be due to the counseling and
health education from physicians and other health care providers for CAD patients
regarding the healthy intake of bran or mixed bread. Two studies were done by Banerjee et
al., (2004) and Jensen et al., (2004) have indicated that the increased consumption of bran
(whole grains) is inversely related to weight gain and CAD.
5.10.3. Desserts and refined table sugar
The result of the present study showed that the percentage of desserts consumption twice
or more weekly was much lower among cases (12.3%) than controls (54.6%). On the other
hand, the percentage of cases (33.1%) who consumed 5-8 sugar teaspoons or more per day
was lower than controls (48.5%). Two studies conducted by Fung et al., (2009) and
Hofman and Tschop (2009) revealed a significant positive association between regular
consumption of sugar and desserts and the risk of CAD. As mentioned previously, in bran,
our result indicates that there was a good awareness and commitment from CAD patients
towards relatively healthy intake of desserts and refined table sugar, which may be due to

75

the same causes mentioned previously in bran. This commitment and awareness should be
encouraged and reinforced as mentioned in bran.
5.10.4. Eggs
The result of the present study showed that the percentage of eggs consumption more than
once weekly was much lower among cases (38.5%), than controls (82.3%). This result
indicates a good awareness and commitment from CAD patients towards relatively healthy
intake of eggs. The recommended daily intake of cholesterol is not more than 300 mg/ day
for adults (American Heart

Association, 2009), so, CAD patients who had

hypercholesterolemia are recommended to limit their eggs intake to no more than 1-2 eggs
per week.
5.10.5. Fish
The result of the present study showed that the percentage of fish consumption less than
once weekly was much lower among cases (39.2%) than that among controls (80%). This
result indicates a good awareness and commitment from CAD patients towards relatively
healthy intake of fish.
Two studies done by Mozaffarian (2009) and Chan and Cho (2009) revealed that the
modest consumption (1-2 servings per week) of fish significantly reduces CAD risk and
sudden death.
Fish are the main source of omega-3 fatty acids (mainly ecoosapentaenoic acid (EPA), and
docosahexaenoic acid (DHA)); omega-3 fatty acids can lower triglyceride levels, and may
have other benefits such as preventing arrhythmias, reducing inflammation, inhibiting
platelets aggregation and lowering blood pressure, all of which should reduce
cardiovascular risk (Mozaffarian, 2009).
5.10.6. Fruits and vegetables
The result of the present study showed that the percentage of vegetables consumption less
than once daily was lower among cases (26.2%), than controls (58.5%). In addition, the
percentage of fruits consumption less than twice daily was slightly lower among cases
(95.4%), than controls (98.5%). This result indicates a good awareness and commitment
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from CAD patients towards relatively healthy intake of fruits and vegetables. This
commitment and awareness should be promoted and reinforced.
Two studies were conducted by Samman et al., (2003) and Liu et al., (2000) indicated an
inverse relationship between fruits and vegetables intake and the risk of CAD.
Fruits and vegetables are rich in antioxidant vitamins, which eliminate the harmful free
radicals, as well as suppress the oxidization of LDL-C, thus preventing atherosclerosis. In
addition, fruits and vegetables are rich in viscous (soluble) fiber, which decreases the
intestinal absorption of glucose and cholesterol that result in decreasing insulin resistance
and help in normalization of blood cholesterol level. Thus, high intake of fruits (2-4
servings/day) and vegetables (3-5 servings/day) plays an important role in preventing CAD
as well as, decreasing the development of CAD (Liu et al., 2000).
5.10.7. Legumes
The result of the present study showed that the percentage of legumes consumption less
than once weekly was lower among cases (73.1%), than controls (83.1%). This result
indicates a good awareness and commitment from CAD patients towards relatively healthy
intake of legumes. This commitment and awareness should be promoted and reinforced.
Two studies conducted by Bazzano et al., (2001) and Zhang et al., (2003) indicated an
inverse relationship between legumes intake and risk of CAD.
Consumption of legumes, which are high in bean protein and water-soluble fiber, may
reduce the risk if CAD. Soluble fiber has been shown to reduce total and low-density
lipoprotein cholesterol levels, as well as insulin resistance. In addition, legumes are
generally low in sodium and rich in minerals such as potassium, calcium, and magnesium
that decrease the risk of hypertension and CAD (Bazzano et al., 2001).
5.10.8. Nuts
The findings of the present study showed that the percentage of nuts intake three times or
more weekly was higher among cases (9.2%) than controls (4.6%). This result indicates a
good awareness and commitment from CAD patients towards relatively healthy intake of
nuts. This commitment and awareness should be promoted and reinforced.
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Two studies done by Rajaram et al., (2009) and Zambon et al., (2000) revealed that
frequent nuts intake lowers serum cholesterol and triglyceride concentrations, respectively,
which decrease CAD risk favorably.
The recommended daily intake of nuts is 1.5 oz/ day. Nuts are rich in plant proteins and αlinolenic acid (ALA), which is a precursor to n-3 (omega-3) fatty acids (ecosapentaenoic
acid (EPA), and docosahexaenoic acid (DHA)), which lower the risk of heart disease
(Rajaram et al., 2009).
5.10.9. Rice (Refined cereals)
The result of the present study showed that the percentage of refined rice consumption
more than once weekly was much lower among cases (30%), than controls (63.8%). This
result indicates a good awareness and commitment from CAD patients towards relatively
healthy intake of refined rice. This commitment and awareness should be promoted and
reinforced.
Two studies done by Mozaffarian et al., (2003) and Maki (2004) indicated that high
consumption of refined grains as refined rice increases the risk of CAD.
The majority of rice that is consumed by Gaza strip population is refined rice that is devoid
of the majority of B-complex vitamins and fibers. Refined rice is rich in starch which is
digested in the alimentary tract into glucose, thus , a high consumption of refined rice
contribute in weight gain, increasing insulin resistance, thus, increasing the risk of CAD
(Maki, 2004).
5.10.10. Salty foods
The result of the present study showed that the percentage of salty foods intake more than
once weekly was lower among cases (26.2%) than controls (36.9%). This result indicates a
good awareness and commitment from CAD patients towards relatively healthy intake of
salty foods. This commitment and awareness should be promoted and reinforced.
Two studies done by Fung et al., (2008) and Hacham et al., (2010) indicated that there is a
positive association between salty foods intake and the development of CAD.
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For lifestyle modifications to prevent and treat hypertension, it is recommended to restrict
dietary sodium to not more than 1500 mg daily (Hacham et al., 2010).
5.10.11. Coffee and tea
The result of the present study showed that the percentage of tea drinking twice or more
daily was higher among cases (73.1%) than that among controls (59.2%). In addition, the
percentage of coffee drinking twice or more daily was higher among cases (16.9%) than
among controls (6.9%). This result indicates a wrong awareness regarding the healthy
intake of coffee and tea. This may be due to the wrong nutritional conceptions that the high
intake of coffee and tea is not harmful. Also, exposure to stressful events due to siege and
bad economy of Palestinians in Gaza Strip promote a high daily intake of coffee and tea to
deflate stress as they think.
Two studies done by Tuomilehto and Pietinen (1991) and Happonen et al., (2004) reported
a positive association between coffee and tea drinking and CAD. The maximum allowed
amount of caffeine should not exceed 300 mg/day (not more than 400 ml of coffee daily).
Coffee contains caffeine that increases blood pressure, cardiac output, and circulating
catecholamine and rennin levels. Adenosine may play on important role in the modulation
of coronary circulation and the reactivity of inflammatory cells and platelets during periods
of myocardial ischemia; caffeine is a nonselective adenosine receptor blocking agent, thus
blocking the beneficial effects of adenosine during myocardial ischemia (Happonen et al.,
2004).
5.10.12. Green tea
The finding of the present study showed that the percentage of subjects who drank green
tea was lower among cases (8.5%) than that among controls (23.1%). This result indicates
a wrong awareness from patients regarding the healthy intake of green tea. This may be
due to the wrong nutritional conceptions that the drinking of green tea has not benefits to
cardiovascular system. Therefore, CAD patients and the rest of community should be
continuously counseled and taught to drink or to increase their drinking of green tea. This
can be supported by mass media campaigns as radio, television and brochures. Two studies
done by Velayutham et al., (2009) and Koo and Noh (2007) indicated an inverse
association between green tea intake and the development of CAD.
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Green tea contains catechins that have been shown to inhibit oxidation, vascular
information, atherogenesis, and thrombogenesis, and favorably modulate plasma lipid
profile and vascular reactivity (Velayutham et al., 2009).
5.10.13. Soda beverages and sweetened fruits juice
The result of the present study showed that the percentage of soda beverages drinking more
than once weekly was lower among cases (12.3%) than controls (26.2%). On the other
hand, the percentage of sweetened fruit juice drinking more than once weekly was much
higher among cases (63.8%) than controls (23.8%). This result indicates a good and wrong
awareness and commitment from CAD patients towards relatively healthy intake of soda
beverages and sweetened fruit juice, respectively. This may be due to the wrong nutritional
conceptions that the drinking of sweetened fruits juice is beneficial for health. So, CAD
patients and the rest of community should be continuously counseled and taught to limit
their drinking of sweetened fruits juice to no more than once weekly and try to drink fruit
juice without sugar. This can be supported by mass media campaigns as radio, television,
brochures.
Two studies done by Fung et al., (2009) and Hofmann and Tschop (2009) indicated that
fruit juice intake which is sweetened with table sugars or fructose is positively associated
with the occurrence or development of CAD. Both artificial soda and fruit juice usually
sweetened with table sugar or fructose, which increase the burden of DM and CAD (Fung
et al., 2009).
5.10.14. Vegetable oil (corn and olive oil)
The finding of the present study showed that the percentage of corn oil intake once or more
daily was higher among cases (11.5%) than that among controls (6.9%), In addition, the
percentage of olive oil intake once or more daily was much higher among cases (55.4%)
than that among controls (20.8%). This result indicates a good awareness and commitment
from CAD patients towards relatively healthy intake of olive and corn oils. This
commitment and awareness should be encouraged and reinforced.
Two studies done by Rodenase et al., (2005) and Willett (1990) indicated an inverse
relationship between vegetable oil intake and the development of CAD.
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Corn oil is rich in polyunsaturated fatty acids (linoliec and linolenic acids) that have
cholesterol-lowering effects and cardio protective effects. Frequent frying of oil is
contraindicated to avoid the formation of harmful Trans fatty acids (Rodenase et al., 2005).
The beneficial health effects of olive oil are due to both its high content of
monounsaturated fatty acids and antioxidative substances that offer protection against heart
disease. Studies have shown that people whom consumed 25 ml of olive oil daily for 1
week; showed less oxidation of LDL-C and higher levels of antioxidant components,
particularly phenols, in the blood (Willett, 1990).
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Chapter VI
Conclusion & Recommendations
6.1. Conclusion
1. Coronary artery disease can be preventable in many cases; because most of the risk
factors are modifiable.
2. The most common modifiable risk factors were physical inactivity, obesity,
hypertension, diabetes mellitus, hypercholesterolemia, low HDL-C levels, high LDLC, high triglycerides, and smoking. All these factors were positively associated with
the development of CAD.
3. Higher educated subjects have a higher risk to develop coronary arteries defects than
the lower educated subjects.
4. The most common non-modifiable risk factors were age 50 years and more, sex, family
history of CAD.
5. Regarding food intake, we revealed good awareness and commitment from coronary
artery patients (during the period that elongated from the newly diagnosis of them as
having coronary arteries defects till they have come to the CCU for coronary
angiography, which was the period of data collection) towards a relatively healthy
intake of bran (whole grains), desserts, eggs, fish, fruits and vegetables, legumes, nuts,
rice (refined cereals), salty foods, soda beverages, and vegetable oils, whereas, those
patients followed unhealthy intake (wrong nutritional conceptions) of coffee, green tea,
lean red meat trimmed from visible fat, sweetened fruit juice. Either these risk factors
may work independently or interaction may take place between one and another.
6.2. Recommendations
1. Preventive strategies should be established on the basis of community-wide health
education programs and focus on children, the community, or the workplaces about
cardiovascular disease risk factors.
2. Adopt the consumption of a healthy diet which is high in fruits, vegetables, fish, whole
grains, nuts, legumes, monounsaturated fatty acids and polyunsaturated fatty acids, and
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low in refined grains, salty or sugary foods, as well as low in saturated and trans fatty
acids.
3. Monitor tobacco consumption trends in vulnerable groups such as children and
adolescents.
4. Research on tobacco control should be undertaken to estimated the prevalence of
regular tobacco use in the community.
5. Antismoking campaign in public places and work sites should be implemented in order
to reduce the impact of passive smoking on the target population.
6. Maintain a healthy body weight.
7. Research on the control of hypertension should be undertaken to estimate the
distribution of high blood pressure and the prevalence of hypertension in the
community.
8. Research should be undertaken to estimate the prevalence and distribution of
dyslipidemia and diabetes mellitus.
9. Cholesterol screening programs to be implemented in high schools, universities, and
even at work sites to evaluate and determine the high-risk group.
10. Cardiovascular disease family history screening programs especially in universities.
11. Counseling should be implemented from physicians, clinical nutritionists, and other
health care providers to increase and or promote the patient's awareness about the CVD
risk factors and adopt the intake of a healthy diet.

83

CHAPTER VII
REFERENCES
American Heart Association. (2009). Heart disease and stroke statistics-2009 Update.
Dallas; AHA: statistics committee and stroke statistics subcommittee. Circulation.
156: 1217-1222.
American Heart Association. (2010). What Your Cholesterol Levels Mean.
http://www.americanheart.org/presenter.jhtml?identifier=183 (Accessed January 15,
2010).
Akbartabartoori M., Lean M.E. and Hankey C.R. (2006). Smoking combined with
overweight markedly elevates cardiovascular risk factors. European Journal of
Cardiovascular Prevention and Rehabilitation. 13: 938-346.
Alonso B., Lorencio F., Barbudo C. and Navarro I. (2008). Consumption of restructured
meat products with added walnuts has a cholesterol-lowering effect in subjects and
high cardiovascular risk : a randomized, crossover, placebo-controlled study.
Journal of the American College of nutrition. 27: 342-348.
Alwi I., Santoso T., Suyono S. and Sutrisna B. (2008). The effect of curcumin on lipid
level in patients with acute coronary syndrome. Indones Journal of Internal
Medicine. 40: 201-210.
Amy R., Howard D. and Kathryn M. (2008). The joint effects of physical activity and body
mass index on coronary heart disease risk in women. Archive of Internal Medicine.
168: 884-890.
Anderson G.F. and Chu E. (2007). Confronting chronic diseases in countries with low
income. New England Journal of Medicine. 356: 209-211.
Anderson J.L., Adams C.D., Antman E.M., Bridges C.R., Califf R.M., Casey D.E. and
Chavey W.E. (2007). Guidelines for the management of patients with unstable
angina/non–ST-elevation myocardial infarction. Journal of American College of
Cardiology. 50:150-157.

84

Angilantonio E., Sarwar N., Kaptoge P. and Ray K. (2009). Major lipids, apolipoproteins,
and risk of vascular disease. Journal of the American Medical Association. 302:
1993-2000.
Aygul N., Ozdemir K., Abaci A. and Ulka M. (2009). Prevalence of risk factors of ST
segment elevation myocardial infraction in Turkish Patients living in Central
Anatolia. Anadol Cardiology Journal. 9: 3-8.
Ayman J., Hatem T., Ahmed E., Jihad H., Ziad M., Nidal B., Mahmoud I. and Eyas A.
(2005). Prevention of conventional risk in Jordanians with coronary heart disease: the
Jordan Hyperlipidemia and Related Targets Study. International Journal of
Cardiology. 110: 179-183.
Banerjee P., Franz M., Sampson L., Liu S. and Jacobs D. (2004). Changes in whole-grain,
bran, and cereal fiber consumption in relation to 8-y weight gain among men.
American Journal of Clinical Nutrition. 80: 1237-1245.
Barter P., Gotto A., Larosa J. and Maroni J. (2007). HDL cholesterol, Low levels of LDL
cholesterol, and cardiovascular events. The New England Journal of Medicine.
357: 1301-1310.
Baynouna L.M. (2008). High prevalence of the cardiovascular risk factors in Al-Ain,
United Arab Emirates. An emerging health care priority: Saudi Medical Journal.
29: 1173-1178.
Bazzano L., He J., Ogden L., Loria C. and Vupputuri S. (2001). Legumes consumption and
risk of coronary heart disease in US men and women. Archives of Internal
Medicine. 161: 2573-2578.
Boyle C.A., Dobson A.J., Egger G. and Bennett S.A. (1993). Waist-to-hip ratios in
Australia: a different picture of obesity. Australian Journal of Nutrition and
Dietetics. 50: 57-64.
British

Heart

Foundation.

(2008).

European

Cardiovascular

Disease

Statistics;

International cardiovascular disease statistics, Statistical fact sheet  ـــpopulations,
http://www.american heart.org/downloadable/heart/1236204012112INTL.pdf.
85

Central of Disease Control and Prevention. (1994). About heart disease.
http:// www.cdc.gov/heart disease/ about. htm accessed on 30/3/2010.
Central of Disease Control and Prevention. (2009). About heart disease.
http:// www.cdc.gov/heart disease/ about. htm accessed on 30/3/2010.
Chan E. and Cho L. (2009). What can we expect from omega-3 fatty acids?. Cleveland
Clinic Journal of Medicine. 76: 245-251.
Chatterjee K., Cheitlin M.D., Karliner J., Parmely W.W., Rapaport E. and Scheman M.
(1991). Cardiology, an illustrated text reference. J.B. lipincott company. 43: 321330.
Christos P., Demosthenes P., Christina C. and Christodoulos S. (2003). Epidemiology of
cardiovascular risk factors in Greece: aims, design and baseline characteristic of the
ATTICA study. BioMed Central public Health. 3:32.
Coniglio RI, Dahinten E., Vidal E.J., Salgueiro A.M. and Otero J.C. (1992). The
prevalence of risk factors for coronary atherosclerosis in the Urban areas of the
Argentine Patagonia. A multicenter study. Medicinia (B Aires). 52: 320-332.
Croft J., Strogatz D., James S., Keenan N. and Ammerman A. (1992). Socioeconomic and
behavioral correlates of body mass index in black adults: the pitt county Study.
American Journal of Public Health. 82: 821-826.
Demosthenes B., Dean K., Alessandro M. and Chrysohoou C. (2005). The relation
between pulse pressure and cardiovascular mortality in 12763 middle-aged men from
various parts of the world. Journal of American Medical Association. 165: 21422147.
Dhingra R., Sullivan L. and Jacques P.F. (2007). Soft drink consumption and risk of
developing cardiometabolic risk factors and the metabolic syndrome in middle-aged
adults in the community. Circulation. 116: 480-488.

86

Dirk B., Guy B. and Dennis C. (2004). Overweight and obesity in patients with established
coronary heart disease: Are we meeting the challenge?. European Heart Journal.
25: 121-128.
Djousse L., Pankow J., Eckfeldt J., Folsom A. and Hopkins P. (2001). Relation between
dietary linolenic acid and coronary artery disease in the national heart, lung, and
blood institute family heart study. American Journal of Clinical Nutrition. 74: 612619.
Dodani S., Mistry R., Farooqi M. and Khwaja A. (2004). Prevalence and awareness of risk
factors and behaviors of coronary heart disease in an urban population of Karachi, the
largest city of Pakistan: a Community Survey. Journal of public Health. 26: 245249.
Domingo K., Coxson P., Pletcher M., Lightwood J. and Goldman L. (2007). Adolescent
overweight and future adult coronary disease. The New England journal of
Medicine. 357: 2371-2379.
Dorigochoo T., Shu X. and Zhang X. (2009). Relation of blood pressure components and
categories and all-cause, stroke and coronary heart disease mortality in Urban
Chinese women: A population-based prospective study. Journal of Hypertension.
27: 468-475.
Engler M.M., Engler M.B., Daridson D.M. and Slaughter R.E. (1992). Cardiovascular
disease prevention, knowledge and attitudes of graduate nursing students. Journal of
Advanced Nursing. 17: 1220-1225.
Escobedo L.G. and Caspersen C.J. (1997). Risk factors for sudden coronary death in the
United States. Epidemiology. 8: 175-180.
Esteghamati A., Abbasi M. and Nakhjavani M. (2006). Prevalence of diabetes and other
cardiovascular risk factors in an Iranian population with acute coronary Syndrome.
Cardiovascular Dialectology. 5-15.
Fava S., Herrington D., Reboussin D. and Sherman M. (2008). Plasma levels of HDL
subpopulations and remnant lipoproteins predict the extent of angiographically87

defined coronary artery disease in postmenopausal women. Atherosclerosis,
Thrombosis and Vascular Biology. 28: 575-579.
Fischbacher C., Hunt S. and Alexander L. (2004). How physically active are South Asians
in the United Kingdom?. Journal of Public Health. 26 : 250-258.
Fornes NS., Martins IS., Hernan M., Velasquez G. and Ascherio A. (2006). Frequency of
food consumption and lipoprotein serum levels in the population of an urban area,
Brazil. Revista de Saudi publica. 40: 558.
Foucan, L., Hanleyb J., Deloumeauxa J. and Suissab S. (2002). Body mass index (BMI)
and waist circumference (WC) as screening tools for cardiovascular risk factors in
Guadeloupean women. Journal of clinical epidemiology. 55: 990-996.
Fransson E., Faire U. and Ahlbom A. (2006). The effect of leisure-time physical activity
on the risk acute myocardial infraction depending on body mass index: a populationbased case-control study. BioMedcentral Public Health. 6: 290-296.
Friedewald W.T., Levy R.I. and Fredrickson D.S. (1972). Estimation of the concentration
of low-density lipoprotein cholesterol in plasma, without use of the preparative
ultracentrifuge. Clinical Chemistry. 18: 499-502.
Fung T., Chiuve S., McCullough M. and Rexrode K. (2008). Adherence to a DASH-style
diet and risk of coronary heart disease and stroke in women. Archives of Internal
Medicine. 168: 713-720.
Fung T., Malik V., Rexrode M., Manson J., Willett W. and Hu F. (2009). Sweetened
beverage consumption and risk of coronary heart disease in women. American
Journal of clinical Nutrition. 89: 1037-1042.
German J., Gibson R., Krauss R. and Nestel P. (2009). A reappraisal of the impact of dairy
foods and milk fat on cardiovascular disease risk. European Journal of Nutrition.
48: 191-203.
Ghannem H. and Hadi A. (1998). Epidemiology of hypertension and other cardiovascular
disease risk factors in the urban population of Soussa, Tunisia. Eastern
Mediterranean Health Journal. 4: 473-479.
88

Glantz A. and Parmley W. (1995). Passive smoking and heart disease, mechanisms and
risk. The Journal of the American Medical Association. 273: 1047-1053.
Graziosi G.C., Wolterbeek D.W., Kappetein A.P. And Huysmans H.A. (1994). Risk factors
in coronary artery bypass surgery for patients 40 years of age and younger. Journal
of Thoracic and Cardiovascular Survey. 42: 259-263.
Hacham D.G., Khan N.A., Hemmelgam B.R., Rabkin S.W. and Touyz R.M. (2010). The
2010

Canadian hypertension education program recommendations for

the

management of hypertension: part 2- therapy. Canadian Journal of Cardiology. 26:
249-258.
Hamer M., Molloy G.I., and Stamatakis E. (2008). Psychological distress as a risk factor
for cardiovascular events: pathophysiological and behavioral mechanisms. Journal
of American college of Cardiology. 52: 2156-2162.
Happonen P., Voutilainen S. and Salonen J. (2004). Coffee drinking is dose-dependently
related to the risk of acute coronary events in middle-aged men. The Journal of
Nutrition. 134: 2381-2386.
Hasdai D., Garrat K.N., Grill D., Lerman A. and Holmes J. (1997). Effect of smoking
status on the long-term outcome after successful percutaneous coronary revascularization.
New England Journal of Medicine. 336: 755-761.
He Y., Lam T., Jiang B., Wang J. and Sai X. (2008). Passive smoking and risk of
peripheral arterial disease and ischemic stroke in Chinese women who never smoked.
Circulation. 118: 1535-1540.
Hayes D.K., Greenland K.J., Denny C.H., Keenan N.L., and Croft J.B. (2005). Disparities
in multiple risk factors for heart disease and stoke. MMWR. 54: 113-116.
Heart encyclopedia web site. (1990): Biostatistical fact sheet-populations., accessed from
http://www.ipc-india.com/heart-encyclopedia/page/23.asp on 3/6/2010.
Henry C., Alex M., Edward E. and Arther W. (2002). Obesity accelerates the progression
of coronary atherosclerosis in young men. Circulation. 105: 2712-2718.

89

Hippe M., Vesbo J., Hein H., Johnsen K. and Jensen G. (1999). Familial predisposition and
susceptibility to effect of other risk factors for myocardial infraction. Journal of
Epidemiology and Community Health. 53: 269-276.
Hofmann S. and Tschop M. (2009). Dietary sugars: a fat difference. The Journal of
clinical investigation. 119: 1089-1092.
Hokason J.E. And Austin M.A. (1996). Plasma triglyceride level is a risk factor for
cardiovascular disease independent of high-density lipoprotein cholesterol: a metaanalysis of population-based prospective studies. Journal of Cardiovascular Risk.
3: 213-219.
Howard B.V., Robbins D.C., Sievers M.L., Lee E.T. and Rhoades D. (2000). LDLcholesterol as a strong predictor of coronary heart disease in diabetic individuals with
insulin resistance and low LDL: the Strong Heart Study. Arteriosclerosis,
Thrombosis, and Vascular Biology. 20: 830-833.
Hu F., Stampfer M., Rimm E., Manson J. and Ascherio A. (1999). A prospective study of
egg consumption and risk of cardiovascular disease in men and women. Journal of
American Medical Association. 281: 1387-1394.
Hyvarinen M., Toumilehto J., Laatikainen T. and Soderberg S. (2009). The impact of
diabetes on coronary heart disease differs from that on ischemic stroke with regard to
the gender. Cardiovascular Diabetology. 8: 17.
Idris R., Deepa D., Fernando F. and Mohan V. (2008). Relation between age and coronary
heart disease risk in Asian Indian Patients with diabetes: a cross-sectional and
prospective cohort study. Diabetes research and clinical practice ISSN 0168-8227,
India.
International Cardiovascular Disease Statistics 2009.
http://www.Americanheart.org/statistics/biostats/biom.htm
Jakobsen M., Reilly E., Heitmann B., Pereira M. and Balter K. (2009). Major of dietary fat
and risk of coronary heart disease: a pooled analysis of 11 cohort studies. American
Journal of Clinical Nutrition. 89: 1425-1432.
90

Janiszewski P.M., Janssen I. and Ross R. (2007). Does Waist Circumference Predict
Diabetes and Cardiovascular Disease Beyond Commonly Evaluated Cardiometabolic
Risk Factors?. Diabetes Care. 30: 3105-3109.
Jensen M., Banerjee P., Hu F., Franz M., Samson L. and Rimm E. (2004). In take of whole
grains, bran, and germ and the risk of coronary heart disease in men. American
Journal of Clinical Nutrition. 80: 1492-1499.
Jeppesen J., Hein H.O., Saudicani P. and Cyntelberg F. (1998). Triglyceride concentration
and ischemic heart disease: an eight-year follow-up in the Copenhagen male study.
Circulation. 97: 1029-1036.
Kathryn W., Norman R.C., Campbell B., Michel R. and Joffres. (2010). Blood pressure in
Canadian adults. Health Reports. 21(1).
Kelalainen P., Sarlund H., Pyorala K. and Laakso M. (1996). Family history of coronary
heart disease is a strong predictor of coronary heart morbidity and mortality than
family history of non-insulin dependent diabetes mellitus. Atherosclerosis. 123: 203213.
Kleemola P., Jousilahti P., Pietinen P. and Vartiainen E. (2000). Coffee consumption and
the risk of coronary heart disease and death. Archives of internal Medicine. 160:
3393-3400.
Knekt P., Ritz J., Pereira M., Reilly E. and Augustsson K. (2004). Antioxidant vitamins
and coronary heart disease risk: a pooled analysis of 9 cohorts. American Journal of
Clinical Nutrition. 80: 1508-1520.
Konzalez M., Azpiazu I. and Kearney J. (1998). Definition of Healthy Eating in the
Spanish Adult population, a National Sample in a pan European Survey. 112: 95101.
Koo S. and Noh S. (2007). Green tea as inhibitor of the intestinal absorption of lipids:
potential mechanism for its lipid-lowering effect. Journal of Nutritional
Biochemistry. 18: 179-183.

91

Kugiyama K., Doi H., Takazone K. and Kawano H. (1999). Remnant lipoprotein levels in
fasting serum predict coronary events in patients with coronary artery disease.
Circulation. 99: 2858-2860.
Law M.R., Moris J.K. and Wald N.J. (1997). Environmental tobacco smoke exposure and
ischemic heart disease: an evaluation of the evidence. British Medical Journal. 315:
973-980.
Lehto S., Ronnemaa T., Haffner S., Pyorala K., Kallio V. and Laakso M. (1997).
Dyslipidemia and hyperglycemia predict coronary heart disease events in middleaged patients with NIDDM. Diabetes. 46: 1354-1359.
Li D., Siriamompun S., Wahlqvist M., Mann N. And Sinclair A. (2005). Lean meat and
heart health. Asia Pacific Journal of Clinical Nutrition. 14: 113-119.
Lilienfeld D.F. and Stolley P.D. (1994). Observational studies: case control studies.
Foundations of Epidemiology 3rd ed. New York. 226-251.
Liu S., Manson J., Lee I., Cole S., Hennekens C., Willett W. and Buring J. (2000). Fruit
and vegetable intake and risk of cardiovascular disease: the women's health study.
American Journal of Clinical Nutrition. 72: 922-928.
Mahonen M.S., McElduff P., Dobson A.J., Kulasmaa K.A. and Evans A.E. (2004). Current
smoking and risk of non-fatal myocardial infraction in the WHO MONICA project
populations. Tobacco control. 13: 244-250.
Maki K. (2004). Dietary factors in the prevention of diabetes mellitus and coronary artery
disease associated with the metabolic syndrome. American Journal of Cardiology.
93: 12c-17c.
Manninen V., Tenkanen L., Koskinen P., Hutunen J. and Manttari M. (1992). Joint effects
of serum triglyceride and LDL-cholesterol and HDL-cholesterol and coronary heart
disease risk in the Helsinki Heart Study. Implication for treatment. Circulation. 82:
37-45.

92

Masia R., Pena A., Marrugat J., Sala J. and Vila J. (1998). High prevalence of risk factors
in Gerona, Spain, a province with low myocardial incidence. Journal of
Epidemiology and Community Health. 52: 707-715.
Mathers C.D., Lopez C., Stein D. and Rao M. (2001). Deaths and Disease Burden by
Cause: Global Burden of Disease Estimates for 2001 by World Bank Country
Groups. In Disease Central control Priorities Project Working Paper 18.
Bethesda, MD.
Mayer O., Simon J., Heidrich J., Cokkinose D. and Bacquer D. (2004). Educational level
and risk profile of cardiac patients in the Euro Aspire 11 sub study. Journal of
Epidemiology Community Health. 58: 47-52.
Mchenry L. and Salerno E. (1992). Antihyperlipidemic drugs. Mosby's pharmacology in
Nursing. 18th Ed. Mosby: 568-579.
Michael G., Marines E., Olle L. and Juli Dowsett. (2005). Clinical nutrition, Blackwell
science Ltd. P(20).
Mikko L. (2008). Health behaviors as explanations for educational level differences in
cardiovascular and all-cause mortality: as follow-up of 60000 men and women over
23 years. The European Journal of public Health. 18: 38-43.
Miller G.J. and Miller N.E. (1975). Plasma-high-density-lipoprotein concentration and
development of ischemic heart-disease. Lancet. 1: 16-19.
Ministry of Health. The Status of Health in Palestine, Annual Report 1998. Palestine.
Ministry of Health. (2005). Annual report. Palestine: MOH.
Molarius A., Kulasmaa K. and Sana S. for the WHO MONICA project. Quality
assessment of weight and height measurement in the WHO MONIVA project
May 1998.
Mozaffarian D. (2009). Fish, mercury, selenium and cardiovascular risk : current evidence
and unanswered questions. International Journal of Environmental Research and
public Health. 6: 1894-1916.
93

Mozaffarian D., Kumanyika S., Lemaitre R., Olson J., Burke G. and Siscovick D. (2003).
Cereal, fruit, and vegetables fiber intake and the risk of cardiovascular disease in
elderly individuals. Journal of American Medical Association. 289: 1659-1666.
Mozaffarian D., Micha R. and Wallace S. (2010). Effects on coronary heart disease of
increasing polyunsaturated fat in place of saturated fat: A systematic review and
meta-analysis of randomized controlled trials. Plos Medicine. 7: 1-10.
Mushtaha M (2010). Risk Factors of Coronary Artery Disease In Patients Undergoing
Cardiac

Catheterization

in

Gaza

Governorates:

Case-Control

Study.

Unpublished master's thesis, Alquds University. Palestine.
Nasir K., Donnelly E. and John A.R. (2004). Coronary artery calcification and family
history of premature coronary heart disease. Circulation. 110: 2150-2156.
Nasir K., Matthew J., Wong N., Scheuner M. and Herrington D. (2007). Family history pf
premature coronary heart disease and coronary artery calcification. Circulation. 116:
619-626.
National Heart, Lung and Blood Institute. (1998). Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults: The evidence report.
Obesity Research. 6: 51-210.
National Cholesterol Education Program (2002). Third Report of the National Cholesterol
Education Program Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel III) final report. Circulation.
106: 3143-3421.
National Cholesterol Education Program (2003). Third Report of the National Cholesterol
Education Program Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel III) final report. Circulation.
118: 3112-3418.
National Health and Nutrition Examination Survey (NHANES, 1999-2004), National
Center for Health Statistics. USA.

94

Oba S., Nagata C., Nakamura K. and Shimizu H. (2008). Self-reported diabetes mellitus
and risk of mortality from all causes, cardiovascular disease, and cancer in
Takayama: A population-based prospective cohort study in Japan. Epidemiology
Journal. 18: 197-203.
Oh K., Hu F., Manson J., Stampfer M. and Willett W. (2005). Dietary fat intake and risk of
coronary heart disease in women; 20 years of follow-up of the Nurses' health study.
American Journal of Epidemiology. 161: 672-679.
Onat A., Hegence G., Ugarel H., Can G. and Ozhan H. (2006). Prevalence, incidence,
predictors and outcome of type 2 diabetes in Turkey. Andol Cardiology Journal. 6:
314-321.
Palestinian Central Bureau of Statistics, Population, Housing units, Building and
Establishment, Ramallah 2010. Palestine.
Pate R.R., Pratt M.M., Blair S.N., Haskell W.L. and Macera C.A. (1995). Physical activity
and public health. A recommendation from the centers for disease control and
prevention and the American College of sports medicine. The Journal of American
Medical association. 273: 402-407.
Patrick J., Scanlon M.D., David P. and Faxon M.D. (1999). ACC/AHA guidelines for
coronary angiography: a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines. Circulation. 99:2345-2357.
Peter W., Ralpha B., Lisa S., Helen P. and William B. (2002). Overweight and obesity as
determinants of cardiovascular risk. Journal of American Medical Association.
162: 1867-1872.
Pischon T., Girman C., Sacks F., Rifai N., Stampfer M. and Rimm E. (2005). Non-high
density lipoprotein cholesterol and apo lipoprotein B in the prediction of coronary
heart disease in men. Circulation. 112: 3375-3383.
Rajaram S., Huddad E., Mejia A. and Sabate J. (2009). Walnuts and fatty fish influence
serum lipid fractions in normal to mildly hyperlipidemic individuals: a randomized
controlled study. American Journal of clinical Nutrition. 89: 1657-1663.
95

Rajasekhar D., Srinivasa V., Latheef A., Saibaba S. And Subramaniam G. (2004).
Association of serum antioxidants and risk of coronary heart disease in south Indian
population. Indian Journal of Medical Sciences. 58: 465-471.
Rastogi T., Ressy K., Vaz M., Spiegelman D. and Prabhakaran D. (2004). Diet and risk of
ischemic heart disease in India. The American Journal of clinical Nutrition. 79:
582-592.
Reddy K., Prabhakaran D., Jeemon P., Thankappan K. and Joshi P. (2007). Educational
status and cardiovascular risk profile in Indians. PNAS. 104: 16263-16268.
Renzhe I., Hiroyasu O. and Yamagishi K. (2003). Ankle-Arm blood pressure index and
cardiovascular risk factors in elderly Japanese men. Journal of hypertension
Research. 23: 377-382.
Rodenas S., Gill S., Merinero C., Francisco J. and Muniz S. (2005). Dietary exchange of an
olive oil and sunflower oil blend for extra virgin olive oil decreases the estimate
cardiovascular

risk

and

LDL

and

apolipoprotein

AII

concentrations

in

postmenopausal women. Journal of the American college of nutrition. 24: 361369.
Ross R., Berentzen T., Bradshaw A.J., Janssen I., Kahn H.S., Katzmarzyk P.T., Kuk J.L.,
Seidell J.C., Snijder M.B. and Després J.P. (2008 ). Does the relationship between
waist circumference, morbidity and mortality depend on measurement protocol for
waist circumference?. Obesity Reviews. 9 : 312-25.
Samman S., Sivarajah G., Man J., Ahmed Z., Petocz P. and Caterson D. (2003). A mixed
fruit and vegetable concentrate increases plasma antioxidant vitamins and folate and
lowers plasma homocysteine in men. The Journal of Nutrition. 133: 2188-2193.
Schaefer E. (2002). Lipoproteins, nutrition, and heart disease. The American Journal of
Clinical Nutrition. 75: 191-212.
Schwartzkopff W., Schleicher J., Pottins I., Yu S.B. and Han C.Z. (1990). Lipids,
lipoproteins, apolipoproteins, and other risk factors in Chinese men and women with
and without myocardial infraction. Atherosclerosis. 82: 253-259.
96

Seccareccia F., Zuccaro P., Farchi G., Gimpaoli S. and Vanuzzo D. (2000). Smoking and
prevention of cardiovascular disease in Italy. Italian Heart Journal. 7: 910-918.
Selvin E. and Erlinger T. (2004). Prevalence of and risk factors for peripheral arterial
disease in the United States. Circulation. 110: 738-743.
Sesso H.D., Lee I.M. and Gaziano J.M. (2001). Maternal and paternal history of
myocardial infraction and risk of cardiovascular disease in men and women.
Circulation. 104: 393-398.
Shicheng Y., Cristopher C. and John G. (2008). Is vigorous physical activity
contraindicated in subjects with CHD?. Evidence from the caerphilly study.
European heart Journal. 29: 602-608.
Shiraishi J., Kohno Y., Sawada T. and Nishizawa S. (2006). Relation of obesity to acute
myocardial infraction in Japanese patients-differences in gender and age.
Circulation. 70: 1525-1530.
Sokejima S. and Kangamimori S. (1998). Working hours as a risk factor for acute
myocardial infarction in Japan: Case-Control Study. British Medical Journal. 317:
775-780.
Stanner S. (2009). Diet and lifestyle measures to protect the ageing heart. British Journal
of community Nursing. 14: 210-212.
Sun O., Ma J., Campos H., Hankinson S. and Manson J. (2007). A prospective study of
trans fatty acids in erythrocytes and risk of coronary heart disease. Circulation. 115:
1858-1865.
Swinburn B., Caterson I., Sedidell J. and James W. (2004). Diet, nutrition and the
prevention of excess weight gain and obesity. Public Health Nutrition, CABI
publishing. 7: 123-146.
Taha A. and Bella H. (1998). Heart disease risk factors: prevalence and knowledge in a
primary care setting, Saudi Arabia. Eastern Mediterranean Health Journal. 4: 293300.

97

Takes D., Israel E. and Shochat T. (2006). The prevalence of reversible cardiovascular risk
factors in Israelis-aged 25-55 years. Israel Medical Association Journal. 8: 173177.
Terry C., Annette D., Sophia D., Michael F., Ioysa H. and Torukiri M. (2002). An
overview of indicators of nutritional status of queensland adults: collected as part of
the AusDiab Study. Circulation. 25: 156-165.
Thomas C.N., Titus G., Williams D., Simean D. and Pitt-Miller P. (2000). Two-year
mortality and its determinates following acute myocardial infraction in Trinidad and
Tobago. West Indian Medical Journal. 49: 112-114.
Tierney C., Bowman T., Djousse L. and Sess H. (2008). Change in high-density
lipoprotein cholesterol and incident coronary heart disease in apparently healthy male
physicians. American Journal of Cardiology. 102: 1663-1667.
Tuomilehto J. and Pietinen P. (1991). Coffee and cardiovascular disease. Cardiovascular
risk factors. 1: 165-173.
Ueshima H. (2007). Explanation for the Japanese paradox: prevention of increase in
coronary heart disease and reduction in stroke. Journal of Atherosclerosis and
Thrombosis. 14: 278-286.
United Nations Environment programs. (2003). UNEP Annual Report. UNEP. American
Heart Association. (2009). Heart Disease and Stroke Statistics-2009 Updates. Dallas;
AHA. Statistics committee and stroke statistics subcommittee. Circulation. 156:
1217-1222.
United States Department of Health and Human Services. (2008). Physical activity
guidelines for Americans. P.4.
Van den Hoogen P.C., Van people N.M., Feskens E.J., Van der Kuip D.A. and Grobbee
D.E. (1996). Blood pressure and risk of myocardial infraction in elderly men and
women: the Rotterdam study. Journal of Hypertension. 17: 1373-1378.
Velayuthem P., Babu A. and Liu D. (2009). Green tea catechins and cardiovascular health :
an update. Current chemistry. 15: 1840-1850.
98

Vibergsson S., Siguardsson G., Sigvaldason H. and Sigfusson N. (1998). Coronary heart
disease mortality amongst non-insulin-dependent subjects in Iceland: the independent
effect of diabetes. The Reykjavik study 17-years follow-up. Journal of Internal
Medicine. 244: 309-316.
Villegas R., Salim A., Collins M.M., Flynn A. and Perry U. (2004). Dietary patterns in
middle-aged Irish men and women defined by cluster analysis. Public Health
Nutrition.7: 1017.1024.
Wally H.M., Elayda M.A., Lee V.V., El-Said G. and Reul G.J. (1997). Risk factors
analysis among Egyptian patients who underwent coronary artery bypass surgery.
Texas heart Institute Journal. 24: 204-208.
Wannamethee S.G., Shaper A.G. And Alerti K.G. (1997). Physical activity, metabolic
factors analysis among Egyptian patients who underwent coronary artery bypass
surgery. Texas Heart Institute Journal. 24: 204-208.
Washio M., Sasazuki S., Kodama H. and Yoshimasa K. (2001). Role of hypertension,
dyslipidemia and diabetes mellitus in the development of coronary arthrosclerosis in
Japan. Japanese Circulation Journal. 65: 731-737.
Welborn T.A., Dhaliwal S.S. and Bennett S.A. (2003). Waist hip ratio is the dominant risk
factor predicting cardiovascular death in Australia. Medical Journal of Australia.
179: 580-585.
Welin L., Weiksson H., Lasson B., Svardsudd K. and Tibblin G. (1992). Triglyceride and
blood glucose are the major coronary risk factors in elderly Swedish men. The study
of men born in 1913. Annals of Epidemiology. 2: 113-119.
Willett W.C. (1990). Diet and coronary heart disease. Monographs in Epidemiology and
Biostatistics. 15: 341-379.
Woodward M., Brazi F., Feigin V. and Gue D. (2007). Association between high-density
lipoprotein cholesterol and both stroke and coronary heart disease in the Asia pacific
region. European Heart Journal. 28: 2653-2660.

99

World Health Organization MONICA project. Monica manual, part III: population Survey.
Section 2: Standardization of lipid measurement. World Health Organization May
1998.
World Health Organization. (1993). World health report.
http://www. Who.int/whr/en/index.html.
World Health Organization. (1995). World health report.
http://www. Who.int/whr/en/index.html.
World Health Organization. (1999). Definition, Diagnosis and Classification of Diabetes
Mellitus and Its Complications. Geneva: World Health Organization.
World Health Organization. (2000). Obesity, Preventing and Managing the Global
Epidemic. Report of a WHO Consultation, Geneva, Technical Report Series, No.
894.
World Health Organization. (2004). World health report.
http://www. Who.int/whr/en/index.html.
World Health Organization. (2005). World health report.
http://www. Who.int/whr/en/index.html.
World Health Organization. (2007). World health report.
http://www. Who.int/whr/en/index.html.
World Health Organization. (2008). The global burden of disease: 2004 update. Geneva;
WHO.
World Health Report. (1998). Life in the 21st century: a vision for all. Geneva, WHO.
Yao H., Bin J., Jie W. and Kang F. (2007). BMI versus the metabolic syndrome in relation
to cardiovascular risk in elderly Chinese individuals. Diabetes Care Journal. 30:
2128-2134.
Yusuf S., Hawken S., Ounpuu S., Dans T., Avezum A., Lanas F., McQueen M., Budaj A.,
Pais P., Varigos J. and Lisheng L. (2004). "Effect of potentially modifiable risk
100

factors associated with myocardial infarction in 52 countries (the INTERHEART
study):Case-control study". Lancet. 364: 937-952.
Zambon D., Sabate J., Munoz S., Campero B. and Casals E. (2000). Substituting walnuts
for monounsaturated fat improves the serum lipid profile of hypercholesterolemic
men and women. Annals of Internal Medicine. 132: 538-546.
Zhai L., Man C., Shu W., Jun D., Ping Z. and Wei H. (2004). Apparent protective effect of
high density lipoproteins against coronary heart disease in the elderly. Chinese
Medical Journal. 117: 511-515.
Zhang X., Shu X., Gao Y., Yang G. and Li Q. (2003). Soy food consumption is associated
with lower risk of coronary heart disease in Chinese women. The Journal of
Nutrition. 133: 2874-2878.

101

ANNEXES

102

Annex 1
Questionnaire
1. Name …………………………………..
2. Code number …………………
3. Subject:

a. Case

4. Address (Province)

b. Control

a. North

b. Gaza

d. Khan Y.

c. Mid-zone

e. Rafah

5. Age in years ……….
6. Sex
7. Marital status

a. Male

b. Female

a. Single

b. Married

c. Widowed

d. Divorced

8. Years of education ………… years
9. Occupation …………………………….
10. Number of family members ……………
11. What is the average household income per month (shekel)?
a. Less than 1000

b. 1000-2000

c. More than 1000

12. Do you smoke cigarettes now?
a. Yes

b. No

13. On average how many cigarettes do you smoke per day at present?
a. Yes

b. No
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14. If you are not a smoker, do you live in a house inhabited by a smoker?
a. Yes

b. No

15. Do you follow any particular diet?
a. Yes

b. No

16. If yes, specify the following:
a. Low fat

b. Few salts

d. Special food for weight loss

c. Special food for diabetes

e. Vegetarian only

17. Please tell us the type and amount of physical activity involved in your work.
a. I am not in employment (e.g. retired, retired for health reasons, unemployed, fulltime career, etc.)
b. I spend most of my time at work sitting (such as in an office)
c. I spend most of my time at work standing or walking. However, my work does not
require much intense physical effort (e.g. shop assistant, hairdresser, security guard, child
minder, etc.)
d. My work involves definite physical effort including handling of heavy objects and use
of tools (e.g. plumber, electrician, carpenter, cleaner, hospital nurse, gardener, postal
delivery workers etc.)
e. My work involves vigorous physical activity including handling of very heavy objects
(e.g. scaffolder, construction worker, refuse collector, etc.)
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18. During the last week, how many hours did you spend on each of the following
activities? Please answer whether you are in employment or not.

Type of activity
None

Some

1hour

3

but

but

hours

less

less

or

than 1 than3
hour

more

hours

Physical exercise such as swimming,
jogging, aerobics, football, tennis, gym
workout, etc.
Cycling (including cycling to work) and
during leisure time.
Walking (including walking to work),
shopping, etc.
Housework or childcare.
Gardening or DIY.

19. How would you describe your usual walking pace?
a. Slow pace

b. Steady average pace

c. Brisk pace

d. Fast pace

a. Constantly

b. Sometimes

20. Do you take tea?
c. I do not take

21. If yes, how much glass you drink tea every day? .......................
22. Do you take green tea?
a. Constantly

b. Sometimes

d. When the need for a lightweight
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c. I do not take

23. How many teaspoon of sugar you eat daily?
a. 1-4 teaspoons

b. 5-8 teaspoons

c. 9-12 teaspoons

d. > 12 teaspoons

24. Clinical diagnosis after cardiac catheterization
a. The number of sclerotic coronary artery.................
b. The severity of narrowing in the coronary arteries
a. Simple

b. Median

c. Strong

a. Medicinal

b. PCI

c. CABG

25. Treatment

26. Do you suffer one of your family' members from a heart attack or stroke?
a. Yes

b. No

27. What is the relationship?
a. Father

b. Mother

d. Uncle/ Aunt

e. Sis/ Broth
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c. Grandfather

28. Did you tell by your doctor that you are suffering from one of the following
diseases or problems?
History
the
No

Name of disease

Yes

1

Hypertension

2

High blood cholesterol, or fats

3

Heart attack

4

Heart or stroke attack

5

Diabetes Mellitus

6

Cancer

7

Gastric disturbances

8

Problems in colon

9

Asthma

10

sensitivity

11

Psychological disease

12

Obesity

29. Last week, did you take any medication?
a. Yes
30. If yes, determine the drug

b. No
……………………
……………………
……………………
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No

of
first

diagnosis

31. Anthropometric measurements of participant
a. Weight

(kg)

……………

b. Height

(cm)

……………

(kg/m²)

……………

c. BMI
d. Waist circumference

(cm)

…………...

e. Hip circumference

(cm)

…………...

f. Waist/ Hip ratio

…………...

32. Blood measurements and blood pressure
a. cholesterol level

(mg/dl)

……………

b. LDL-c level

(mg/dl)

……………

c. HDL-c level

(mg/dl)

……………

d. Triglyceride level

(mg/dl)

……………

e. FBS level

(mg/dl)

……………

f. Blood pressure

(mmHg)

……………
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Daily

foods
1.

Eggs

2.

Meat

3.

Fish

4.

Legumes

5.

vegetables

6.

fruits

7.

White bread

8.

Whole

wheat

Refined rice

10. Dessert
11. Soda drinks
12. Fruits juice
13. Tea
14. Coffee
15. Nuts
16.

Salts

and

Pickles

17. Olive oil
Vegetable oils
18. Soybean, Corn,
Sunflower oils
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Monthly

1-3 times

once

Less than

5-6 times

3-4 times

Twice

Weekly

bread or mixed
9.

Once

or more

Twice

following

Once

No you eat the

None

How often do

3 times

Food system of participants

Annex 2
Ministry of Health Approval Letter
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Annex 3
Helsinki Committee Approval Letter
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Annex 4
Coronary Artery Disease Nutritional Assessment Among Adult Population In Gaza
Strip: Hospital Based Case-Control Study

Cover Letter And Consent Form
Dear Participant:
You are invited to be in the above mentioned research study. You have been selected as a
participant because you meet the criteria for participation.
This study is conducted as a part of the requirement for the master program in Clinical
Nutrition at the faculty of pharmacy, Al-Azhar university, Gaza, Palestine.
The purpose of this study is to assess the nutritional status and to identify the common risk
factors associated with coronary artery disease (CAD) among adults population in Gaza
Strip. Which in turn will help in developing abase line data that can help in developing a
preventive health education and health promotion program.
If you agree to be in this study, you need to answer the interviewer's questions that will be
filled immediately. Your weight, height, waist circumference, and hip circumference will
be measured.
Records of data from this study will be kept confidential. Report and/or publication will be
not include any information that will make it possible to identify any participant
individually.
It is your decision whether or not to participate in this research study.
Statement of consent
I have read/know the above information. I have asked questions and received answers. I
understand that by answering the interviewer questions I give consent for participation in
this study.
Researcher
Sobhi N. El Yazji

112

