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Abstract
Introduction
This study is conducted to clarify the impact of dietary behavior and habits on Coronary Heart
Disease among post-menopausal women. The objectives of this study are: to identify the effect
of dietary intake on Coronary Heart Diseases (CHD) during postmenopausal period (45-60
years). To clarify the effect of dietary intake and behavior on blood lipid profile. To reveal the
effect of hormonal changes during menopause on the lipid profile. To design a diet plan for postmenopausal women.
Methodology
Analytical retrospective case-control study was conducted at AL-Shifa hospital and at AL-Rimal
clinic in Gaza city. The study consisted of 50 cases of postmenopausal women with CHD and 50
matched controls without CHD. Data collection was done by direct methods that included
anthropometric measurements and serum fasting blood sugar and serum total chemistry through
a structured interview questionnaire.
Results
Regarding serum of Fasting Blood Sugar (FBS), postmenopausal women with CHD had a higher
level than that of controls, this difference shows highly statically significant (P value =0.00).
Serum Total Cholesterol of postmenopausal women with CHD patients had a higher level than
that of controls, this difference didn‘t reach statistical significance (P value =0.26). Serum Low
Density Lipoprotein (LDL) cholesterol of postmenopausal women with CHD patients had a
higher level than that of controls, this difference didn‘t reach statistical significance (P value
=0.76). With reference to Serum High Density Lipoprotein (HDL) cholesterol it was almost
equal for both cases and controls, this difference was not statistically significant (P value =0.48).
Serum Triglycerides of postmenopausal women with CHD had a higher level than
postmenopausal women without CHD (controls), this difference was statistically significant (P
value =0.00).
Conclusion
Dietary intake and food behavior play a very important factor in the appearance of CHD in
postmenopausal women. Hypertension, diabetes and hyperlipidemia are positive factors in the
presence of CHD in postmenopausal women. Positive family history of CHD, hypertension,
diabetes and hyperlipidemia all play a role in CHD risk of postmenopausal women.
Key Words
Postmenopausal women, Coronary Heart Disease, Blood Pressure, Diabetes, Dietary behavior,
blood lipid profile, the Gaza Strip.
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الملخص العربي

المقدمة :تػ عسل ىحه الجراسة لتؽضيح تأثيخ الشعام الغحائي والعادات على الجىؽن في الجم ،وظيؽر مخض الذخيان التاجي بيؼ
الشداء بعج انقطاع الطسث .أىجاف ىحه الجراسة شسلت التعخف على تأثيخ العادات الغحائية على أمخاض الذخيان التاجي بيؼ
الشداء خالل فتخة ما بعج انقطاع الطسث ،وتؽضيح تأثيخ الشعام الغحائي والدلؽك على الجىؽن في الجم ،والكذف عؼ تأثيخ

التغيخات اليخمؽنية أثشاء انقطاع الطسث على الجىؽن ،وترسيػ خطة الشعام الغحائي للشداء بعج انقطاع الطسث.
منهجية الدراسة

أجخيت دراسة الحاالت والسذاىجة في مدتذفى الذفاء وفي عيادة الخمال في مجيشة غدة .تكؽنت عيشة الجراسة مؼ عجد  05حالة
مؼ الشداء بعج سؼ اليأس لجييؼ أمخاض الذخاييؼ التاجية ،وعجد  05حالة مطابقة ليذ لجييؼ أمخاض الذخاييؼ التاجية .وقج تػ

جسع البيانات بالطخق السباشخة ،حيث شسلت قياسات الطؽل ،الؽزن ،محيط الخرخ و فحص الدكخ في الجم أثشاء الريام
والكيسياء الكلية في الجم مؼ خالل استبيان مقابلة تػ بشائو.
نتائج الدراسة
أظيخت نتائج الجراسة أن مدتؽى معجل الدكخ في الجم بالشدبة الشداء بعج انقطاع الطسث مع أمخاض الذخاييؼ التاجية كانت

أعلى مؼ الزؽابط (الشداء بعج سؼ اليأس دون أمخاض الذخاييؼ التاجية ) ،وىحا االختالف يجل على أىسية كبيخة مؼ الشاحية
اإلحرائية (قيسة  .)P = 0.00و اظيخت نتائج الفحؽصات ان معجل الكؽلدتخول الكلي بالجم للشداء بعج سؼ اليأس مع

أمخاض الذخاييؼ التاجية أعلى مؼ تلغ الزؽابط ،وىحا االختالف لػ يرل إلى داللة إحرائية (قيسة  .)P = 0.26وكانت قيسة

متؽسط الكؽلدتخول الزار ) (LDLللشداء بعج سؼ اليأس مع أمخاض الذخاييؼ التاجية أعلى مؼ السدتؽى لجى الزؽابط

(الشداء بعج سؼ اليأس دون أمخاض الذخاييؼ التاجية ) ،وىحا االختالف لػ يرل إلى داللة إحرائية (قيسة .)P = 0.76

باإلشارة إلى مدتؽى الكؽلدتخول الجيج( )HDLلجى الشداء بعج سؼ اليأس كان متداويا تقخيبا لكلتا الحالتيؼ العيشات والزؽابط،
لػ يكؼ ىحا االختالف ذو داللة إحرائية (قيسة  .)P = 0.48بالشدبة لسدتؽى معجل الجىؽن الثالثية في الجم للشداء بعج سؼ

اليأس مع أمخاض الذخاييؼ التاجية (العيشات) كانت أعلى مؼ الشداء بعج سؼ اليأس دون أمخاض الذخاييؼ التاجية (الزؽابط)
وكان ىحا االختالف ذات داللة إحرائية (قيسة .)P = 0.00
الخالصة
نسطية االستيالك الغحائي والدلؽك الغحائي تلعب عامال ىاما ججا في ظيؽر أمخاض الذخاييؼ التاجية لجى الشداء في سؼ
اليأس ( بعج انقطاع الطسث) و يعتبخ إرتفاع ضغط الجم والدكخي وإرتفاع مدتؽى الجىؽن في الجم ،مؼ العؽامل اإليجابية في
وجؽد أمخاض الذخاييؼ التاجية عشج الشداء بعج سؼ اليأس .إن تاريخ العائلة اإليجابي بأمخاض الذخاييؼ التاجية وارتفاع ضغط

الجم والدكخي والجىؽن كليا تلعب دو ار في خطخ أمخاض الذخاييؼ التاجية عشج الشداء بعج سؼ اليأس.
الكلمات الدالة

سؼ اليأس ،إنقطاع الطسث ،أمخاض القلب التاجية ،مخض ضغط الجم ،مخض الدكخي ،مدتؽى الجىؽن في الجم ،قطاع غدة.
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Chapter 1
Introduction
1.1 Introduction

Coronary Heart Disease (CHD) is the most common type of heart disease. CHD happens
when the arteries that supply blood to heart muscle become hardened and narrowed. This is due
to the precipitation of cholesterol and other material, called plaque, on their inner walls. This
buildup is called atherosclerosis. As it grows, less blood can flow through the arteries. As a
result, the heart muscle can't get the blood or oxygen it needs. This can lead to chest pain
(angina) or a heart attack. Most heart attacks happen when a blood clot suddenly cuts off the
hearts' blood supply, causing permanent heart damage. Over time, CHD can also weaken the
heart muscle and contribute to heart failure and arrhythmias. Heart failure means the heart can't
pump blood well to the rest of the body. Arrhythmias are changes in the normal beating rhythm
of the heart. (National Institutes of Health [NIH], 2016)
Coronary Heart Disease (CHD) is the main cause of death in postmenopausal women
(PMW). It is beyond doubt that the cardiovascular risk is multifactorial and several factors come
into play, but such a difference has been attributed to the protective effects of female sex
hormones, particularly estrogens, before menopause. ( Boukhris et al., 2014).
Menopause is a natural event as the age advances and signifies the end of reproductive
years with cessation of cyclic ovarian functions. It is heralded by menopausal transition, a period
when the endocrine, biological and clinical features of approaching menopause begins. Lack of
the protection of estrogen has been the major reason of CHD. However, certain risk factors
increase around the time of menopause and a high-fat diet, smoking or other unhealthy habits
begun earlier. More than one in three female adults has some form of cardiovascular disease. An
overall increase in heart attacks among women is seen about 10 years after menopause.
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Dietary intake
In the prevention of CHD, it is important to consume an overall healthy diet focusing on
adequate nutrient intake and energy balance. Evidence-based recommendations from the
American Heart Association (AHA) include balancing caloric intake with energy expenditure in
order to attain or maintain a normal body weight (BMI < 25 kg/m2), eating a diet containing an
abundance of fruits, vegetables, whole-grain and high-fiber foods, fish twice weekly, and
moderate alcohol consumption. In particular, fruits and vegetables that are rich in color, e.g.,
dark green and orange, should be consumed several times a week. Whole grains include items
like whole wheat, oats, corn, and brown rice and should comprise a minimum of half an
individual‘s grain intake. Fiber intake should be between 20-30 g/d. Fish is recommended,
particularly oily fish, because it is rich in long-chain omega-3 polyunsaturated fatty acids, and is
associated with a decreased risk of sudden death and death from CHD.
Food items that should be restricted in a woman‘s diet include saturated fat, Trans fat,
cholesterol, added sugars, and salt. The intake of saturated fat, Trans fat, and cholesterol should
be limited to < 7% of fat intake, < 1% of fat intake and < 300 mg, respectively. Trans fats are
partially hydrogenated fats created by adding hydrogen to liquid vegetable oils making the oils
solid for use in bakery items, pre-packaged snacks, and deep-fried foods. In order to achieve
these fat intake goals, women should consume lean meats or meat alternatives and dairy products
that are fat free or low fat.(Turk et al., 2009).

1.2 Research Problem
Globally, Coronary heart disease (CHD) is the number one cause of death and is
projected to remain so in the future. An estimated 17.7 million people died from CVDs in 2015,
representing 31% of all global deaths. Of these deaths, an estimated 7.4 million were due to
coronary heart disease and 6.7 million were due to stroke. (WHO, 2017). More than 80 percent
of the deaths occurred in low and middle income countries (WHO, 2009).
Menopause is a risk factor for CHD because estrogen withdrawal has a detrimental effect
on cardiovascular function and metabolism. The incidence of CHD increases after menopause
this may be due to changes in the plasma lipid-lipoprotein levels that occur following
menopausal transition. Menopause, obesity, and sedentary lifestyle are independent risk factors
for CHD. Several research investigations have suggested that as women enter menopause, there
is a marked increase in the prevalence of atherosclerosis and clinical CHD, including a greater
likelihood of myocardial infarction (MI) and all-causes of mortality. (Deotale et al., 2014)
2

What is already known is that the prevalence of CHD among men is higher than women
in their reproductive years. However, in post-menopausal period the ratio of occurrence of CHD
among both of them become close together which raise a question if there is a role of diet intake
and diet habits in addition to hormonal changes. In Palestine life expectancy prolonged of CHD
burden is increased which worth studying the relationship between diet behavior of CHD

1.3 Significance of the Study
The effect of the hormonal changes associated with menopause on the serum lipid levels
play important role in most cardiac related disorder associated with menopause. Up to the age of
50 years, the prevalence of CHD among women is lower than among men, but the incidence
rises significantly after the menopause. The incidence of CHD has observed to be increased in
postmenopausal women until they become similar to the corresponding rates in men of similar
age.
Coronary Heart Disease is a leading cause of cardiovascular mortality in Palestine and
other developing countries. Females in Gaza Strip are about 49.2% of the population (according
to researcher knowledge).The current study is a study that reveal the effect of dietary behavior
in postmenopausal women and development of CHD. Based on the current study finding, the
researcher could design preventive dietary plan to minimize the risk of CHD on postmenopausal
women.

1.4 Goal
To clarify the effect of dietary intake and dietary habits on the serum lipid profile and
occurrence of coronary artery disease among postmenopausal women in Gaza Strip.

1.5 Hypothesis
There is an effect of dietary intake and dietary habits on development of CHD during the
postmenopausal period.

3

1.6 Objectives
1. To identify the effect of dietary intake on CHD during postmenopausal period.
2. To clarify the effect of dietary intake and behavior on blood lipid profile for
postmenopausal women.
3. To reveal the effect of hormonal changes during menopause on the lipid profile of postmenopausal women.
4. To design a diet plan for postmenopausal women.

1.7 Context of the Study
1.7.1 Geo-Demographic Context
The total area of Palestinian territories is 6,257 Km², which comprise West Bank and Gaza
Strip. Gaza Strip is a narrow piece of land located on the coast of the Mediterranean Sea (UNEP,
2003). The estimated number of the Palestinian population at the end of 2016 in the State of
Palestine by about 4.88 million persons, of whom 2.97 million in West Bank (60.8%), and 1.91
million people in the Gaza Strip (39.2%). (PCBS, 2016).
Out of the total population in the Gaza Strip with about 1 million 68% of them are United
Nation registered refugees, mainly concentrated in the cities, small villages, and eight camps that
contain two thirds of population of Gaza Strip (UNRWA, 2007). Currently, Gaza Strip is
composed of five provinces: North Gaza, Gaza, Mid-zone, Khan-Younis and Rafah. There are five
towns in Gaza Strip, eight refugee camps and fourteen villages (MOH, 2005). Around 35% of the
population resides in Gaza the total number is 484,771 individual. Moreover, age structure of
Palestinian population is similar to that in many developing countries, where nearly half of the
total population is under 15 years 48.8% and only 2.6% above 65 years (PCBS, 2010).

The Palestinian society is considered a young society where the percentage of children is
high and the percentage of the elderly is relatively little. In mid of the year 2015, the percentage of
the elderly aged 60 and over reached 4.5% of the population in Palestine (4.9% in West Bank and
3.8% in Gaza strip). Even though, the percentage of the elderly will be increasing during the
coming years in Palestine, their percentage will stay relatively low not exceeding 4.5% during the
current decade. The elderly percentage may start increasing after year 2020. (PCBS, 2015).
Palestine witnesses improvement in life expectancy since the beginning of the last two
decades. Life expectancy has increased about 5-8 years during the last two decades. In particular
life expectancy increased for both males and females from 67.0 years in 1992 to 0.27 years for
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males and 0.27 years for females in mid of the year 2015. The life expectancy is expected to
increase during the coming years to reach 72.8 years for males and 75.7 years for females in the
year 2020. The increase of life expectancy rate at birth resulted in the increase of the elderly
number in Palestine which requires studying and researching the elderly situation in Palestine
(PCBS, 2015)

1.7.2 Health Service Context
The five main health providers of health services in Palestine are Ministry of Health
(MOH), United Nation Relief and Works Agency for Palestine Refuges in the Near East
(UNRWA), Palestinian Military Medical Services (PMMS), nongovernmental organization
(NGOs) and Private for profit. MOH bears the heaviest burden, as it has the responsibility. In the
Gaza Strip, there are 54 primary health care centers and in the West bank there are 406 primary
health care centers. The health services are distributed throughout Palestine. (WHO, 2006).
The geographical challenge to primary health care is distinct in the West Bank and Gaza:
Gaza strip is a geographically contiguous territory under siege ,while the occupation fragmented
the West Bank in dozens of ‗islands‘ separated by settlements, military zones and controlled
roads, reducing or complicating access to health care. The approach to the management of the
health system has also evolved differently over the last decade. For instance, in Gaza strip there
is no co-payment for local health care (except medicines) (WHO, 2015)
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Chapter 2
Literature Review
Coronary heart disease is the most common cause of mortality worldwide, causing more
than seven million deaths each year. CHD is expected to remain a leading cause of death beyond
2030. Different regions are at varying stages in their CHD epidemics. For example, after peaking
in the 1960s, CHD mortality in western countries has subsequently halved. Central European
countries have experienced more recent and unexpected declines following socioeconomic
transformations in 1989/1990. The carters of these CHD mortality trends are increasingly well
characterized in affluent countries. Diverse studies generally suggested that risk factor
improvements explain half to two thirds of the mortality declines with the remaining one third to
half coming from evidence based treatments (Critchley et al., 2016).
Since 1997, awareness of women recognizing heart disease as the leading cause of death
has mildly increased from 37% to 54% in 2009. It is now estimated that 1 of 2 women will die of
heart disease or stroke in United States, compared with 1 in 25 women will die with breast
cancer. (Abed & Jamee, 2015).
In Europe cardiovascular disease kills a higher percentage of women (55%) than men
(45%) , due to sudden cardiac death prior to hospital coming compared with men.
In Palestine, the burden of CHD increased. CHD was the first leading cause of death among
Palestinian population in year 2013. (Abed &Jamee, 2015).
2.1 Definition of Coronary Heart Disease
Coronary heart disease is a disease in which a waxy substance called plaque builds up
inside the coronary arteries. These arteries supply oxygen-rich blood to the heart muscle. When
plaque builds up in the arteries, the condition is called (Atherosclerosis). The buildup of plaque
occurs over many years. If the flow of oxygen-rich blood to the heart muscle is reduced or
blocked, angina or a heart attack can occur. Angina is chest pain or discomfort. It may feel like
pressure or squeezing in the chest. The pain also can occur in your shoulders, arms, neck, jaw, or
back. Angina pain may even feel like indigestion.(AHA, 2014).
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A heart attack occurs if the flow of oxygen-rich blood to a section of heart muscle is detach. If
blood flow isn‘t restored quickly, the section of heart muscle begins to die. Without quick
treatment, a heart attack can lead to serious health problems or death. (AHA, 2014).
CHD is used to describe diseases of the heart and the blood vessels. The primary clinical
end points are stroke and myocardial infraction. CHD is the most common cause of death in
women after the age of 60. The most common single cause of death in British women is CHD,
which accounts for almost one quarter of female deaths in the United Kingdom (UK) (AHA,
2014).
The public perception remains that; heart disease is a male problem, but there is growing
concern about CHD in women. Although, the incidence of CHD increases after the menopause,
when age-specific rates are examined, the rise is similar for both sex. So, contrary to widely held
beliefs, there is not a sudden rise in rates at the time of menopause, it is just that the rise in
mortality starts earlier in men.
2.2 Long-term Effects of Risk factors on CHD
Alterations in blood lipids, coagulation patterns, insulin sensitivity, endothelial function
and body weight have all been described at the menopause. (Rees & Purdie, 2002).In crosssectional and longitudinal studies, postmenopausal women have significantly higher serum lowdensity lipoprotein cholesterol, triglyceride and lipoprotein (a) levels and higher high-density
lipoprotein levels compared to pre-menopausal women (Ree &Purdie, 2002). In addition,
coagulation factors including serum fibrinogen and plasminogen activator inhibitor (PAI-1),
factor VII activity) increase significantly after the menopause.
To date, there have been few studies on the effect of menopause on inflammatory
biomarkers, but high levels of C-reactive protein and leucocyte adhesion molecules have been
associated with an increased risk of CHD (Rees &Purdie, 2002). Data suggest an association
between elevated homocysteine levels and CHD risk and it is well established that levels of
homocysteine rise after menopause and with aging (Phillips 2003).Many of these risk factors are
modifiable by dietary change. Over the past decade, our understanding of the potential role of
diet on heart health has increased significantly as a result of research on the molecular
mechanisms of atherosclerosis. (Hu and Willett, 2002)
The effects of various foods and nutrients on biomarkers of risk of heart disease have also
been examined in large prospective studies and carefully controlled intervention trials (Hu and
Willett 2002).
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2.3 Symptoms
1.

Chest pain (Angina): usually occurs on the middle or left side of the chest. Angina is
generally triggered by physical or emotional stress..

2.

Shortness of Breath. If the heart can't pump enough blood to meet your body's needs

3.

Heart Attack. A completely blocked coronary artery may cause a heart attack.

2.4 Development of Atherosclerosis
CHD is thought to begin with damage or injury to the inner layer of a coronary artery, sometimes
as early as childhood. The damage may be caused by various factors, including:


Smoking



High blood pressure



High cholesterol



Diabetes or insulin resistance



Sedentary lifestyle

Once the inner wall of an artery is damaged, fatty deposits (plaque) made of cholesterol and
other cellular waste products tend to accumulate at the site of injury in a process called
atherosclerosis. If the surface of the plaque breaks or ruptures, blood cells called platelets will
clump at the site to try to repair the artery. This clump can block the artery, leading to a heart
attack.

2.5 Cardiovascular Disease Risk Factor
The majority of CHD is caused by risk factors and which are classified into: Non-modifiable risk
factors that cannot be controlled as age, gender, family history and Modifiable risk factors that
can be controlled, treated or modified, such as dietary behavior, physical activity, overweight
obesity, diabetes, hypertension and blood lipids.

2.5.1 Non-modifiable Risk Factors
There are some risk factors that cannot be changed. However, people in these high-risk
categories should receive regular check-up, this risk factors are:
2.5.1.1 Age
• CHD becomes increasingly common with advancing age. As a person gets older, the heart
undergoes subtle physiologic changes, even in the absence of disease.
• The heart muscle of the aged heart may relax less completely between beats, and as a result, the
pumping chambers become stiffer and may work less efficiently.
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• When a condition like CHD affects the heart, these age-related changes may complicate the
problem or its treatment.
2.5.1.2 Gender
A man is at greater risk of heart disease than a pre-menopausal woman. Once past the
menopause, a woman‘s risk is similar to a man‘s. Risk of stroke, however, is similar for men and
women.
2.5.1.3 Family History
A family‘s history of CHD indicates a person‘s risk. If a first-degree blood relative has had
coronary heart disease or stroke before the age of 55 years (for a male relative) or 65 years (for a
female relative), the risk increases (Mendis et al., 2011).
Sometimes coronary artery disease develops without any classic risk factors. Researchers are
studying other possible factors, including:


Sleep Apnea. This disorder causes you to repeatedly stop and start breathing while sleeping.
Sudden drops in blood oxygen levels that occur during sleep apnea increase blood pressure
and strain the cardiovascular system, possibly leading to coronary artery disease.



High Sensitivity C-reactive protein. High sensitivity C-reactive protein (hs-CRP) is a
normal protein that appears in higher amounts when there's inflammation somewhere in the
body. High hs-CRP levels may be a risk factor for heart disease. It's thought that as coronary
arteries narrow means that more hs-CRP in the blood.



Homocysteine: an amino acid the body uses to make protein and to build and maintain
tissue. But high levels of homocysteine may increase your risk of coronary artery disease.

2.5.2 Modifiable risk factor:
2.5.2.1 Unhealthy Diet
• High dietary intakes of saturated fat, trans-fats and salt and low intake of fruits, vegetables and
fish are related to cardiovascular risk.
• Approximately 1.7 million (2.8 per cent) of deaths worldwide are attributable to low fruit and
vegetable consumption
• The amount of dietary salt consumed is an important determinant of blood pressure levels and
overall cardiovascular risk, and WHO recommends a population salt intake of less than 5
grams/person/day to help the prevention of CHD.
• Frequent consumption of high-energy foods, such as processed foods that are high in fats and
sugars, promotes obesity compared to low-energy foods.
• Elimination of trans-fat and replacement of saturated with polyunsaturated vegetable oils
lowers coronary heart disease risk.
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• Adequate consumption of fruit and vegetables reduces the risk of CHD.
High triglycerides: This is a type of fat (lipid) in the blood. High levels may raise the risk of
coronary artery disease, especially for women (WHF, 2012).

Nutritional Factors of CHD
Omega-3 fatty acids are a type of unsaturated fatty acid that's thought to reduce inflammation
throughout the body, a contributing factor to coronary artery disease. However, recent studies
have not shown them to be beneficial more research is needed.


Fish and Fish oil. Fish and fish oil are the most effective sources of omega-3 fatty acids.
Fatty fish — such as salmon, herring and light canned tuna — contain the most omega-3
fatty acids and, therefore, the most benefit. Fish oil supplements may offer benefit, but
the evidence is strongest for eating fish.



Flax and Flaxseed Oil. Flax and flaxseed oil also contain beneficial omega-3 fatty acids,
though studies have not found these sources to be as effective as fish. The shell on raw
flaxseeds also contains soluble fiber, which can help lower blood cholesterol.



Other Dietary Sources of Omega-3 Fatty Acids. Other dietary sources of omega-3 fatty
acids include canola oil, soybeans and soybean oil. These foods contain smaller amounts
of omega-3 fatty acids than do fish and fish oil, and evidence for their benefit to heart
health isn't as strong.

Other supplements may help reduce blood pressure or cholesterol level, two contributing factors
to coronary artery disease. These include:


Alpha-Linolenic Acid (ALA)



Artichoke



Barley



Beta-sitosterol (found in oral supplements and some margarines, such as Promise Activ)



Blond psyllium



Cocoa



Coenzyme Q10



Garlic



Oat bran (found in oatmeal and whole oats)



Sitostanol (found in oral supplements and some margarines, such as Benecol).

Dietary Behavior
Higher intake of polyunsaturated fat was associated with a decreased risk of CHD, whereas a
higher intake of trans-fat was associated with an increased risk of CHD, independent of other
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dietary factors and cardiovascular risk factors. In addition, the relations of polyunsaturated fat
and trans-fat intake with CHD risk were stronger among women younger than age 65 years.
Because of opposing effects of specific types of fat, total fat intake as a percentage of energy was
not significantly related to risk of CHD. Polyunsaturated fat, both n-6 and n-3 classes, has been
proposed to reduce the risk of CHD through its beneficial effects on blood lipids, insulin
sensitivity, inhibition of thrombosis, and the threshold for ventricular fibrillation, higher intakes
of total fat, Saturated Fatty Acids (SFA), and Mono Unsaturated Fatty Acids (MUFA) at baseline
were associated with higher CHD mortality among American Indians aged 47–59 year (Oh et
al., 2005).
Magnesium and CHD
Higher magnesium intake was associated with lower risk of fatal CHD, independent of known
CHD risk factors. Women with the highest compared with the lowest intake of magnesium had a
39%lower risk of fatal CHD, and this association was mediated partially by hypertension.
Dietary magnesium was not associated with nonfatal CHD after controlling for cardiovascular
risk factors (Chiuve et al., 2013).
Vitamin D and CHD
The findings of study conducted in Saudi Arabia revealed that the subjects with vitamin D
deficiency, when defined as serum 25(OH)D < 20 ng/mL, were 6.5 times more likely to suffer
from CHD than the subjects with adequate vitamin D status (serum 25(OH)D > 20 ng/mL), an
inverse association between vitamin D status and CHD was found .The protective role of vitamin
D against CHD could be explained by the wide distribution of vitamin D receptors (VDRs) in the
vascular walls, which plays a crucial role in cardiac physiology (Aljefree et al., 2016).

2.5.2.2 Physical Activity
• Insufficient physical activity can be defined as less than five times 30 minutes of moderate
activity per week, or less than three times 20 minutes of vigorous activity per week, or
equivalent. Insufficient physical activity is the fourth leading risk factor for mortality. People
who are insufficiently physically active have a 20 to 30 percent increased risk of all-cause
mortality compared to those who engage in at least 30 minutes of moderate intensity physical
activity most days of the week (WHF, 2012)
• In 2008, 31.3 percent of adults aged 15 or older (28.2 percent men and 34.4 per cent women)
were insufficiently physically active (WHF, 2012).
• The prevalence of insufficient physical activity is higher in high-income countries compared to
low-income countries due to increased automation of work and use of vehicles for transport in
high-income countries (WHF, 2012).
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• High-income countries have more than double the prevalence of insufficient physical activity
compared to low-income countries for both men and women, with 41 percent of men and 48
percent of women being insufficiently physically active in high-income countries compared to18
percent of men and 21 percent of women in low-income countries.
• A healthy diet can contribute to a healthy body weight, a desirable lipid profile and a desirable
blood pressure. It is estimated that decreasing dietary salt intake from the current global levels of
9–12 grams/day to the recommended level of 5 grams/day would have a major impact on blood
pressure and CHD (WHF, 2012).

2.5.2.3 Overweight and obesity
• Obesity is strongly related to major cardiovascular risk factors such as raised blood pressure,
glucose intolerance, type 2 diabetes and dyslipidemia.
• Worldwide, at least 2.8 million people die each year as a result of being overweight or obese,
and an estimated 35.8 million (2.3 percent) of global are caused by overweight or obesity.
• In 2008, 34 percent of adults over the age of 20 were overweight with a body mass index (BMI,
a measure of weight relative to height greater than or equal to 24 kg/m2), whereas 9.8 percent of
men and 13.8 percent of women were obese (with a BMI greater than or equal to 30 kg/m2),
compared to 4.8 per cent for men and 7.9 percent for women in1980. (WHF, 2012).
• To achieve optimal health, the median BMI for adult populations should be in the range of 21–
23 kg/m2, while the goal for individuals should be to maintain a BMI in the range 18.5–24.9
kg/m2.The prevalence of raised Body Mass Index (BMI) increases with income level of
countries, up to upper-middle-income levels. The prevalence of overweight in high-income and
upper-middle-income countries was more than double that of low and lower-middle-income
countries. For obesity, the difference more than triples from 7 percent obesity for both males and
females in lower-middle-income countries to 24 percent in upper-middle- income countries
(WHF, 2012).

2.5.2.4 Hypertension (high blood pressure)
Globally, nearly one billion people have high blood pressure (hypertension); of these, two thirds
are in developing countries. Hypertension is one of the most important causes of premature death
worldwide and the problem is growing; in 2025, an estimated 1.56 billion adults will be living
with hypertension. Hypertension is the leading cause of CHD worldwide (WHF, 2012).
In Gaza-Palestine hypertension and diabetes are present at high level in women than men, and
the percentage of hypertension, and diabetes increase in both gender with age (Jamee & Abed,
2013).
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2.5.2.5 Raised Blood Glucose (diabetes)
Diabetes is defined as having a fasting plasma glucose value of 7.0 mmol/l (126 mg/dl) or
higher. In 2008, diabetes was responsible for 1.3 million deaths globally. The global prevalence
of diabetes was estimated to be 10 percent. CHD accounts for about 60 percent of all mortality in
people with diabetes.
The risk of cardiovascular events is from two to three times higher in people with type 1 or type
2 diabetes and the risk is disproportionately higher in women. Cardiovascular risk increases with
raised glucose values (WHF, 2012).

2.5.2.6 Cholesterol/lipids
Globally, one third of ischemic heart disease is attributable to high cholesterol. Raised blood
cholesterol increases the risk of heart disease and stroke. In 2008, the prevalence of raised total
cholesterol among adults defined as total cholesterol of 6.2 mmol/l (240 mg/dl) or higher was
9.7 percent (8.5 percent for males and 10.7 percent for females) whereas the global prevalence of
raised total cholesterol among adults was 39 percent (37 percent for males and 40 percent for
females) (WHF, 2012).
Lowering raised blood cholesterol reduces the risk of heart disease. The prevalence of raised
total cholesterol noticeably increases according to the income level of the country. In lowincome countries, around 25 percent of adults have raised total cholesterol, while in high income
countries; over 50 percent of adults have raised total cholesterol.

2.5.2.7 Smoking
Smoking is estimated to cause nearly 10 percent of all CHD. The risk of developing CHD is
higher in female smokers, young men, and heavy smokers. There are currently about one billion
smokers in the world today. In Gaza- Palestine cigarette smoking is very prevalent in young
group and limited for males (Jamee & Abed., 2013).

2.6 Complications of Heart Disease include may include the following:
2.6.1 Heart Failure: Is one of the most common complications of heart disease. Heart failure
occurs when the heart can't pump enough blood to meet the body's needs. Heart failure can result
from many forms of heart disease, including heart defects, cardiovascular disease, valvular heart
disease, heart infections or cardiomyopathy.
2.6.2 Heart Attack: A blood clot blocking the blood flow through a blood vessel that feeds the
heart causes a heart attack, possibly damaging or destroying a part of the heart muscle.
Atherosclerosis can cause a heart attack.
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2.6.3 Stroke: The risk factors that lead to cardiovascular disease also can lead to an ischemic
stroke, which happens when the arteries to the brain are narrowed or blocked so that too little
blood reaches the brain. A stroke is a medical emergency brain tissue begins to die within just a
few minutes of a stroke.
2.6.4 Aneurysm: A serious complication that can occur anywhere in the body, an aneurysm is a
bulge in the wall of the artery. If an aneurysm bursts, may face life-threatening internal bleeding.
2.6.5 Peripheral Artery Disease. Atherosclerosis also can lead to peripheral artery disease.
When developed peripheral artery disease, the extremities — usually the legs — don't receive
enough blood flow. This causes symptoms, most notably leg pain when walking (claudication).
2.6.6 Sudden Cardiac Arrest. Sudden cardiac arrest is the sudden, unexpected loss of heart
function, breathing and consciousness, often caused by an arrhythmia. Sudden cardiac arrest is a
medical emergency. If not treated immediately, it is fatal, resulting in sudden cardiac death
(mayoclinic, 2016).

2.7 Diagnosis
The doctor will ask questions about the medical history do a physical exam and order routine
blood tests. He or she may suggest one or more diagnostic tests as well, including:


Electrocardiogram (ECG). An electrocardiogram records electrical signals as they travel
through the heart. An ECG can often reveal evidence of a previous heart attack or one that's
in progress. In other cases, Holter monitoring may be recommended. With this type of ECG,
the patient wear a portable monitor for 24 hours as he goes about the normal activities.
Certain abnormalities may indicate inadequate blood flow to the heart.



Echocardiogram. An echocardiogram uses sound waves to produce images of the heart.
During an echocardiogram, the doctor can determine whether all parts of the heart wall are
contributing normally to the heart's pumping activity. Parts that move weakly may have been
damaged during a heart attack or be receiving too little oxygen. This may indicate coronary
artery disease or various other conditions.



Stress Test. If the signs and symptoms occur most often during exercise, the doctor may ask
to walk on a treadmill or ride a stationary bike during an ECG. This is known as an exercise
stress test. In some cases, medication to stimulate the heart may be used instead of exercise.
Some stress tests are done using an echocardiogram. For example, the doctor may do an
ultrasound before and after exercise on a treadmill or bike. Or the doctor may use medication
to stimulate the heart during an echocardiogram.
Another stress test known as a nuclear stress test helps measure blood flow to the heart
muscle at rest and during stress. It's similar to a routine exercise stress test but with images in
14

addition to an ECG. A tracer is injected into the bloodstream, and special cameras can detect
areas in the heart that receive less blood flow.


Cardiac Catheterization or Angiogram. To view blood flow through the heart, the doctor
may inject a special dye into the coronary arteries. This is known as an angiogram. The dye
is injected into the arteries of the heart through a long, thin, flexible tube (catheter) that is
threaded through an artery, usually in the leg, to the arteries in the heart.
This procedure is called (Cardiac Catheterization). The dye outlines narrow spots and
blockages on the X-ray images. If the patient have a blockage that requires treatment, a
balloon can be pushed through the catheter and inflated to improve the blood flow in the
coronary arteries. A mesh tube (stent) may then be used to keep the dilated artery open.



Heart scan. Computerized Tomography (CT) technologies can help the doctor see calcium
deposits in the arteries that can narrow the arteries. If a substantial amount of calcium is
discovered, coronary artery disease may be likely.
A CT coronary angiogram, in which the patient receive a contrast dye injected intravenously
during a CT scan, also can generate images of your heart arteries. (Myoclinic, 2015).

2.8 Treatment
Treatment for coronary artery disease usually involves:
-Non Pharmacological Treatment: included lifestyle changes
-Pharmacological Treatment: included drugs and certain medical procedures.

2.8.1 Non Pharmacological Treatment
2.8.1.1 Lifestyle Changes
Making a commitment to the following healthy lifestyle changes can go a long way toward
promoting healthier arteries:
1.

Eat healthy foods.

2.

Exercise regularly.

3.

Lose excess weight.

4.

Reduce stress

5.

Quit smoking.

2.8.1.2 Role of Diet
Compelling evidence from intervention studies and epidemiological studies over the past few
decades suggest at least three potential dietary strategies for reducing the risk of cardiovascular
disease (Hu and Willett, 2002):
1- Consuming a diet high in plant foods including vegetables, nuts and whole grains.
2- Reducing total fat intake.
15

3- Increasing intake of omega-3 fatty acids from fish, fish oil supplements or plant sources.
Available evidence suggests that a combination of these approaches may be more beneficial than
any single approach (Hu and Willett, 2002).

2.8.1.3 Fat Intake
Dietary fat intake influences many aspects of health. Saturated fat intake is associated with an
increased risk of CVD, while fats derived from fish oils have been shown to be cardio protective
Monounsaturated fats, present in olive oil, improve biomarkers of cardiovascular health (Hu and
Willett, 2002).
Although current recommendations are specific for the reduction in total and saturated fat
intakes to decrease risk of disease, specific recommendations on changes in monounsaturated
and polyunsaturated fatty acid intakes have been more difficult to define, because of the
inconsistent and insufficient evidence about the potential effects on health. Optimal intakes of
mono- and polyunsaturated fats in the diet are still unclear (Kris-Etherton & Yu., 1997).
Data from the UK National Diet and Nutrition Survey (NDNS) suggest that, although the
intake of total fat has decreased over the past decade (Henderson et al., 2003), further work is
needed to reduce the amount of saturated fatty acids in the diet.

2.8.1.4 Omega-3 Fatty Acids
Omega-3 fatty acids may reduce the risk of heart disease by preventing cardiac
arrhythmia, lowering serum triglyceride levels, decreasing thrombotic tendency and improving
endothelial function (Hu &Willett, 2002). A review of published epidemiological studies
supports the protective effects of omega-3 fatty acid consumption in a range of different
populations (Hu and Willett, 2002).In particular, a recent study showed that consuming two or
more servings of fish per week was associated with a 30 per cent lower risk of CHD in women
(Hu, 2003).Plant sources of an omega-3 fatty acid, alpha-linolenic acid, present in high levels in
linseed and soybean oils may also reduce the risk of heart disease (Hu et al ., 2002).

2.8.2 Pharmacological Treatment
2.8.2.1 Drugs
Various drugs can be used to treat coronary artery disease, including:


Cholesterol-modifying medications. This group work by decreasing the amount of
cholesterol in the blood, especially low-density lipoprotein (LDL, or the "bad") cholesterol,
these drugs decrease the primary material that deposits on the coronary arteries and doctor
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can choose from a range of medications, including statins, niacin, fibrates and bile acid
sequestrants.


Aspirin. Recommendation of taking a daily aspirin or other blood thinner. This can reduce
the tendency of blood to clot, which may help prevent obstruction of coronary arteries.
Aspirin can help prevent future attacks. There are some cases where aspirin isn't appropriate,
such as if there are a bleeding disorder or already taking another blood thinner.



Beta Blockers. These drugs slow heart rate and decrease blood pressure, which decreases
heart's demand for oxygen. If you've had a heart attack, beta blockers reduce the risk of
future attacks.



Nitroglycerin. Nitroglycerin tablets, sprays and patches can control chest pain by
temporarily dilating the coronary arteries and reducing the heart's demand for blood.



Angiotensin-Converting Enzyme (ACE) inhibitors and Angiotensin II Receptor
Blockers (ARBs). These similar drugs decrease blood pressure and may help prevent
progression of coronary artery disease. (Myoclinic, 2015).

2.8.2.2 Coronary artery stent
Sometimes more aggressive treatment is needed. Here are some options:


Angioplasty and Stent Placement (Percutaneous Coronary Revascularization). Doctor
inserts a long, thin tube (catheter) into the narrowed part of artery. A wire with a deflated
balloon is passed through the catheter to the narrowed area. The balloon is then inflated,
compressing the deposits against artery walls. A stent is often left in the artery to help keep
the artery open. Some stents slowly release medication to help keep the artery open.



Coronary Artery Bypasses Surgery. A surgeon creates a graft to bypass blocked coronary
arteries using a vessel from another part of the body. This allows blood to flow around the
blocked or narrowed coronary artery. Because this requires open-heart surgery, it's most
often reserved for cases of multiple narrowed coronary arteries (Myoclinic, 2015).

2.9 Prevalence of Coronary Artery Disease Mortality
CHD encompasses not only CHD but also cerebrovascular disease, peripheral arterial
disease as well as other cardiac disorders, and is currently the leading cause of death in the
world, particularly amongst women. WHO estimates that such diseases caused almost 32% of all
deaths in women, and 27% in men in 2004 (WHO, 2008). CHD is the most common cause of
CHD deaths (45% of all CHD deaths) accounting for 7.2 million deaths/year, or 12% of all
deaths worldwide. In many developed countries, CHD is the single leading cause of death. In
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(UK) in 2008, CHD was responsible for about one in five male deaths and one in eight female
deaths; a total of 88,000 CAD deaths (15% of total deaths) (British Heart Foundation [BHF],
2010). Similarly in the United States in 2005, CHD was responsible for one of every five deaths,
accounting for 445,687 deaths (18% of total deaths) (Jones et al, 2009). In Australia in 2006,
CHD accounted for 22,983 deaths (17% of all deaths) and once more was the most common
condition responsible for Australian deaths (Beltrame et al., 2010).

2.10 Menopause Definition
Menopause is a natural part of a woman‘s life cycle. It is a time when the ovaries no
longer release an egg every month and menstruation stops, due to decreased amounts of estrogen
and progesterone being synthesized (Johnson, 2014). Although menopause is considered a
normal stage in women‘s lives, there can be numerous symptoms and changes that may
significantly and often negatively impact health and feelings of well-being, during this time.
Common symptoms of menopause include hot flashes, night sweats, urinary incontinence, sexual
discomfort, and weight gain (Barclift & Jones., 2012).
These symptoms can lead to feelings of frustration, embarrassment, and depression for
many women, often impacting relationships and quality of life. The loss of estrogen linked with
menopause has been tied to a number of health problems such as osteoporosis, a poorly
functioning bladder and bowel, decreased skin elasticity, muscle power, and tone (Johnson,
2014). Weight gain is common after menopause and can put women at risk for further health
issues such as high blood pressure, heart disease and diabetes (Caldwell et al., 2012).

2.10.1 Physiology of the menopause
Currently, life expectancy for women in the developed world is around 80 years (Office
for National Statistics [ONS] 1999). In the UK, women spend approximately 30 years of life
post-menopause. With further increases in life expectancy predicted, the menopause is
increasingly being regarded as a mid-life event. The median age of menopause is 51 years and is
defined as the cessation of menstruation as a result of loss of ovarian follicular activity. Natural
menopause is recognized to have occurred after 12 consecutive months of amenorrhea.(Rees and
Purdie., 2002).

2.10.2 Hormonal Changes
The menopause is caused by ovarian failure. Throughout the premenopausal years,
ovarian function is controlled by two pituitary gonadotropins, Follicle-Stimulating Hormone
(FSH) and Luteinizing Hormone (LH).
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As women age, the ovary gradually becomes less responsive to these gonadotropins,
resulting in a fall in estrogen production and a subsequent increase in gonadotropin levels. Thus,
at the menopause, there is a gradual increase in circulating levels of FSH and later LH and a
decrease in estradiol and inhibin levels.

2.10.3 Body Compositional Changes
After the menopause, bone mass and lean tissue tends to decline. In addition, body fat is
redistributed with an increase in abdominal deposition of adipose tissue. This is thought to be a
factor in increasing the risk of CHD and breast cancer at this stage in the life cycle.
Throughout life, women have more adipose tissue and less lean tissue than men. Muscle
mass generally peaks in women in the third decade of life and thereafter declines, while adipose
tissue increases up to the age of about 60. After 60, body fat tends to stabilize or even decline. It
is generally understood that ageing is associated with a decreased need for calories. This is
because resting metabolic rate, the major source of calorie requirement declines with age (British
Nutrition Foundation, 1999), as a consequence of the decline in muscle. Not only does total body
fat content change with age, but so does its distribution. More adipose tissue accumulates in the
abdominal area and less in subcutaneous sites. This may increase the risks associated with
obesity as those with centrally distributed fat (abdominal; apple body shape) have a higher risk
of morbidity and mortality than those with peripherally distributed fat (hips and thighs; pearshaped body). Increased centrally distributed body fat may increase the risk of heart disease and
type 2 diabetes that occurs at the menopause (Astrup, 2001).
Factors such as decreased energy expenditure and physical activity, together with
cessation of ovarian function and the resulting decrease in oestrogen and increase in androgen
production, may also contribute to this redistribution of fat at the menopause (Shabert, 1996).
Ageing is also associated with a loss of muscle mass (Shabert, 1996), which has important
implications for long-term health. Loss in muscle function leads to a decrease in strength and
activity, leads to a decrease in strength and activity, and thereafter a decline in independence.
As women age, they frequently become more sedentary, which results in a decrease in
energy expenditure. Energy expenditure also decreases with aging because of the resulting
decrease in basal metabolic rate. It is therefore not surprising that many women are overweight
as they get older. However, obesity is a major risk factor for chronic diseases and is associated
with many other potential health issues.
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All women should therefore aim to maintain a healthy body weight (Body Mass Index
(BMI) 18.50- 24.99 m/kg2). For those who are overweight or obese, weight loss can improve
physical and metabolic health, as well as providing other longer-term health benefits.
Although women may have reduced energy needs as they age because of their reduced energy
expenditure (Beaufrere et al, 2000), foods chosen need to be energy dense and contain the
appropriate range of macronutrients (carbohydrate, protein and fat) and micronutrients (vitamins
and minerals), to ensure recommended intakes are met. Carbohydrate and fat recommendations
for healthy older people are the same as for healthy younger adults. There are limited data on
requirements for protein, but current research suggests that slightly higher amounts of protein
may be beneficial for healthy older people (0.9-1.1g/kg/day) (Roubenoff et al., 2000).
Body composition changes associated with the menopause and aging can be altered.
Energy expenditure through physical activity can change body composition in older individuals
Protein may be beneficial for healthy older people (0.9-1.1g/kg/day) (Roubenoff et al ., 2000).

2.10.4 Health Consequences of the Menopause
The menopause is associated with both short and long-term effects on health. The changes in
hormone levels which occur, particularly the decline in estrogen levels, can cause acute
menopausal symptoms. Approximately 70 percent of women in western societies experience
vasomotor symptoms such as hot flushes and night sweats (Tang et al., 1994). However, it is the
long-term effects of the menopause that are likely to have the greatest impact on quality of life
and future health. Although breast cancer risk dominates women‘s health concerns, these data
clearly show that cardiovascular diseases are the leading cause of death in women in the UK and
western societies (Warren et al ., 2015).

2.11 Menopausal Symptoms
Most women entering menopause experience vasomotor symptoms. A hot flush is a
sudden episode of vasodilation in the face and neck, which lasts (1–5) minute and is
accompanied by profuse sweating. Women experiencing hot flushes are reported to have a
narrower thermo neutral zone, such that subtle changes of core temperature elicit
thermoregulatory mechanisms such as vasodilatation, sweating or shivering. Declining levels of
estrogens and inhibin B, as well as increasing FSH levels, explain only part of the disturbed
thermoregulation, which is associated with changes in brain neurotransmitters and peripheral
vascular reactivity.
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Hot flushes usually occur in late premenopausal and the first postmenopausal years.
Some women, however, may continue to experience vasomotor symptoms for many years after
menopause. Occasionally, hot flushes occur in the late reproductive years 16,60, or several years
after menopause. The occurrence and intensity of menopausal symptoms vary widely between
women and depend on genetic, environmental, racial, lifestyle and anthropometric factors. Black
race, smoking and overweight — in particular central obesity — increase the prevalence and
severity of vasomotor symptoms. Sleep disturbances are also very common during the
menopausal transition and they are mainly attributed to frequent arousals due to night sweats and
occurring secondarily to psychological factors. Mood disorders such as depression and anxiety
are not caused by menopause; vulnerable women, however, may have their first episode or a
relapse during the transition. Muscle and joint pain is also part of the menopausal
symptomatology and it is highly correlated with hot flushes and depressed mood.(Davis et al .,
2015).

Clinical Symptoms
In the months or years leading up to menopause (pre menopause), you might experience these
signs and symptoms:
1.

Irregular periods

2.

Vaginal dryness

3.

Hot flashes

4.

Night sweats

5.

Sleep problems

6.

Mood changes

7.

Weight gain and slowed metabolism

8.

Thinning hair and dry skin

9.

Loss of breast fullness

2.12 Causes
Menopause can result from:


Natural Decline of Reproductive Hormones: the ovaries start making less estrogen and
progesterone — the hormones that regulate menstruation — and the fertility declines.
In the 40s age, menstrual periods may become longer or shorter, heavier or lighter, and more
or less frequent, until eventually — on average, by age 51 female have no more periods.



Hysterectomy. A hysterectomy that removes the uterus but not the ovaries (partial
hysterectomy) usually doesn't cause immediate menopause. Although the female no longer
have periods, the ovaries still release eggs and produce estrogen and progesterone.
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But surgery that removes both the uterus and the ovaries (total hysterectomy and bilateral
oophorectomy) does cause menopause, without any transitional phase. The periods stop
immediately, and she is likely to have hot flashes and other menopausal signs and symptoms,
which can be severe, as these hormonal changes occur abruptly rather than over several years.


Chemotherapy and Radiation Therapy. These cancer therapies can induce menopause,
causing symptoms such as hot flashes during or shortly after the course of treatment. The halt
to menstruation (and fertility) is not always permanent following chemotherapy, so birth
control measures may still be desired.



Primary ovarian insufficiency. About one percent of women experience menopause before
age 40 (premature menopause). Menopause may result from primary ovarian insufficiency —
when the ovaries fail to produce normal levels of reproductive hormones — stemming from
genetic factors or autoimmune disease. But often no cause can be found. For these women,
hormone therapy is typically recommended at least until the natural age of menopause in order
to protect the brain, heart and bones.

2.13 Complications
After menopause, the risk of certain medical conditions increases. Examples include:


Heart and Blood Vessel (cardiovascular) disease. When the estrogen levels decline, your
risk of cardiovascular disease increases. Heart disease is the leading cause of death in women
as well as in men. So it's important to get regular exercise, eat a healthy diet and maintain a
normal weight. (The patient ask the doctor for advice on how to protect heart, such as how to
reduce the cholesterol or blood pressure if it's too high).



Osteoporosis. This condition causes bones to become brittle and weak, leading to an
increased risk of fractures. During the first few years after menopause, may lose bone density
at a rapid rate, increasing risk of osteoporosis. Postmenopausal women with osteoporosis are
especially susceptible to fractures of their hips, wrists and spine.



Urinary Incontinence. As the tissues of vagina and urethra lose elasticity, patient may
experience frequent, sudden, strong urges to urinate, followed by an involuntary loss of urine
(urge incontinence), or the loss of urine with coughing, laughing or lifting (stress
incontinence). The patient may have urinary tract infections more often.
Strengthening pelvic floor muscles with Kegel exercises and using a topical vaginal estrogen
may help relieve symptoms of incontinence.



Sexual function. Vaginal dryness from decreased moisture production and loss of elasticity
can cause discomfort and slight bleeding during sexual intercourse. Also, decreased sensation
may reduce the desire for sexual activity (libido).
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Water-based vaginal moisturizers and lubricants may help. Choosing products that don't
contain glycerin because women who are sensitive to this chemical may experience burning
and irritation. If a vaginal lubricant isn't enough, many women benefit from the use of local
vaginal estrogen treatment, available as a vaginal cream, tablet or ring.


Weight Gain. Many women gain weight during the menopausal transition and after
menopause because metabolism slows. They need to eat less and exercise more, just to
maintain her current weight.

2.14 Treatment and drugs
Menopause Requires no Medical Treatment. Instead, treatments focus on relieving patient
signs and symptoms and preventing or managing chronic conditions that may occur with aging:

Alternative Medicine
Many approaches have been promoted as aids in managing the symptoms of menopause, but few
of them have scientific evidence to back up the claims. Some complementary and alternative
treatments that have been or are being studied include:


Plant Estrogens (Phytoestrogens). These estrogens occur naturally in certain foods. There
are two main types of phytoestrogens — isoflavones and lignans. Isoflavones are found in
soybeans, chickpeas and other legumes. Lignans occur in flaxseed, whole grains, and some
fruits and vegetables. Whether the estrogens in these foods can relieve hot flashes and other
menopausal symptoms remains to be proved, but most studies have found them ineffective.
Isoflavones have some weak estrogen-like effects.



Bio Identical Hormones. The term "bio identical" implies the hormones in the product are
chemically identical to those the body produces. However, compounded bio identical
hormones are not regulated by the Food and Drug Administration (FDA), so quality and risks
could vary. But there are many FDA approved bio identical formulations available in a variety
of strengths at the pharmacy.



Black cohosh. Black cohosh has been popular among many women with menopausal
symptoms. But there's little evidence that black cohosh is effective, and the supplement can be
harmful to the liver.



Yoga. Some studies show that yoga may be effective in decreasing the number of hot flashes
in premenopausal women. Tai chi and qi gong, which are a series of slow movements and
meditation, may produce similar results. It's best to take a class to learn how to perform
postures and proper breathing techniques.



Acupuncture. Acupuncture may have some temporary benefit in helping to reduce hot
flashes.
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2.15 Cardiovascular Risk in Postmenopausal Women
With age, women become more likely to develop type 2 Diabetes Mellitus (DM) at the age of
(50–59) years, approximately 12.5% of women have a known type 2 DM; at the age of 60 years
and older, the rate increases to 17-18% (a 25–30% increase). Moreover, type 2 DM remains
`surgically induced menopause. On the other hand, a greater incidence of hypertension and
hyperlipidemia as well as an elevated body mass index is observed after menopause.
With age, the body of a PMW tends to lose lean body tissue and gain in adipose tissue,
particularly in abdominal location .The sedentary lifestyle that often accompanies aging may also
contribute to obesity. As a consequence, the insulin resistance increases with its linked
dyslipidemia and coagulation abnormalities Menopause is associated with an increase in Blood
Pressure (BP) and a decrease in physiologic nocturnal BP fall .Furthermore, diabetic subjects
have increased vascular load and abnormal 24 h BP profiles .These factors may play a role in the
increased risk of cardiovascular events in diabetic PMW. Approximately 25% of PMW smoke
cigarettes .Cigarette smoking is associated highly with cardiovascular disease, and in women, it
is estimated that 21% of all mortality from cardiovascular disease is related to cigarette smoking.
Smoking cessation in PMW decreases systolic BP by 3.6 ± 1.9mmHg and awake heart rate by 7
± 1 beats/min. These hemodynamic changes are due in part to reductions in sympathetic nervous
system activity.
Cardiovascular Effects of Estrogen Replacement Therapy
Estrogen has favorable impact on the risk factors of atherosclerosis and therefore CHD.
The inflammatory process in atherosclerosis involves a large group of factors and molecules
Aune et al. found that after 12 months of a Hormone Replacement Therapy (HRT), the levels of
Tumor Necrosis Factor (TNF𝛼) produced by lip polysaccharide-stimulated macrophages had
decreased significantly in both patients receiving estrogen orally and those receiving treatment
transdermally . By studying the levels of cytokines in postmenopausal women on HRT and those
who were not on a therapy, Kamada et al. found that the women on HRT had a significant
increase in colony-stimulating factor, which is known to decrease serum cholesterol.
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Place of the Hormone Replacement Therapy in Cardiovascular Prevention in
Postmenopausal Women
The incidence and the mortality of CHD in women increase after menopause. The loss of
ovarian function and the subsequent deficiency of endogenous estrogens, added to age,
abdominal obesity and particularly DM, promote the atherosclerosis process. It is well
established that estrogen has favorable effects on some of the major risk factors of CHD.
However, only large clinical trials may help to decide which dose, for which women, and at
which age HRT is beneficial or harmful. Finally, cardiovascular prevention requires correcting
the lifestyle and other classical risk factors, particularly a strict control of diabetes, since
estrogen alone cannot be expected to counteract the entire cardiovascular risk.

2.16 Epidemiology of Cardiovascular Disease
WHO estimates that such diseases caused almost 32% of all deaths in women and 27% in
men in 2004 (WHO, 2008). CHD is the most common cause of CHD deaths (45% of all CHD
deaths) accounting for 7.2 million deaths/year, or 12% of all deaths worldwide). In many
developed countries, CHD is the single leading cause of death.
In the UK in 2008, CHD was responsible for about one in five male deaths and one in
eight female deaths; a total of 88,000 CHD deaths (15% of total deaths).(British Heart
Foundation [BHF], 2010). Similarly in the United States in 2005, CHD was responsible for one
of every five deaths, accounting for 445,687 deaths (18% of total deaths) (Lloyd-Jones et al,
2009). In Australia in 2006, CHD accounted for 22,983 deaths (17% of all deaths) and once
more was the most common condition responsible for Australian deaths (Australian Institute of
Health and Welfare [AIHW], 2010) .Coronary heart disease (CHD) is the most common cause of
mortality globally, generating more than seven million deaths each year. CHD is expected to
remain a leading cause of death beyond 2030.

The Epidemiology of Cardiovascular Disease in the UK:
In 2012, for the first time since the middle of the 20th century, CHD went from being the
main cause of death to the second cause of death in the UK. 28% of deaths were caused by CHD
in 2012, and 29% were caused by cancer.
When analyzed by sex, however, CHD was still a larger cause of death than cancer for women,
but this was no longer the case for men. CHD was responsible for 16% of all male deaths and
10% of all female deaths, CHD remains a substantial burden to the UK, both in terms of health
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and economic costs. Despite significant declines in incidence and mortality, CHD is still the
biggest cause of mortality in women (Bhatnagar &Wickramasinghe, 2015).

Egypt
The Egyptian National Hypertension Project has represented survey of 6733 subjects
(about half of whom were women) found an adjusted overall prevalence of coronary heart
disease of 8.3%. The prevalence of coronary heart disease was somewhat higher in women
(8.9%) relative to men (8.0%).

Saudi Arabia
The CHD in Saudi Arabia Study found high prevalence of hypertension (26%) and
diabetes (22%) together with a prevalence of coronary artery disease of 6%, once again higher in
the urban setting. Urban location, age, male gender, body mass index, hypertension, smoking,
dysglycemia, high serum cholesterol, and triglycerides were significant risk factors for coronary
heart disease. (Almahmeed et al., 2012).

Tunisia, Algeria and Morocco
Like other countries in the region, Tunisia is undergoing an epidemiological transition,
whereby overall life expectancy is increasing, but the risk of ischemic heart disease has also
increased .This shift is accompanied by increasing urbanization; the proportion of Tunisian urban
residents increased from 41% in 1966, to 60% in 1990, and to 66% in 2008 (Almahmeed et al.,
2012).
Nevertheless, it is clear that the prevalence of cardiovascular risk factors in North Africa
and the Middle East is high. Thus, intervention to control hypertension and dyslipidemia, and to
reduce the risk of developing diabetes is an urgent public health and clinical priority for these
countries. Lifestyle intervention (diet and exercise) is effective in reducing a number of
cardiovascular risk factors simultaneously. Arab populations tend to ingest relatively large
amounts of carbohydrates (e.g., in the form of dates, figs, or refined sugars) and fats, which is
consistent with the high prevalence of obesity. Sedentary lifestyles are common in all urban
populations, although higher levels of sedentary living have been reported for populations of
Arab descent relative to other heritages. Importantly, increased physical activity has been shown
to reduce insulin resistance similarly in subjects of Arabian and European.
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Turkey (West Anatolia)
Cardiovascular risk factors are important causes of morbidity and mortality in
postmenopausal Women. The aim of this cross-sectional study was to evaluate the
cardiovascular risk factors in 207 postmenopausal Turkish women over 45 years old in a rural
district of West Anatolia, Manisa Muradiye district the results indicate that the risk of a
cardiovascular condition developing is extremely high in postmenopausal West Anatolian
women and increases with age.
These hazardous cardiovascular disease risk factors should be considered as high priority health
problems in rural and low socioeconomic areas of developing communities. Intervention to
modify the cardiovascular risk factors should be included in routine primary health care
programs. (Sekuri et al., 2003).

France
Cardiovascular disease is the leading cause of mortality and morbidity in women
(Gorodeski & Utian, 1994), accounting for 46% of deaths compared with 4% for breast cancer,
2.5% for osteoporotic fractures and 2% for genital cancers. Cardiovascular disorders are the
main cause of death in men aged >35 years, but only in women aged >65 years. The increase in
cardiovascular risk for women aged >50 years suggests that menopause marks the end of a
period of relative protection compared with the situation for men (Colombel and Charbonnel
.,1997).

United States
There were similar relationships with regard to traditional coronary risk factors and
angiographic CHD in premenopausal versus postmenopausal women, 20% of premenopausal
women had angiographic CHD versus 31% of postmenopausal women (Gierach et al ., 2005).

Palestine
In Palestine, the burden of CHD increased. CHD was the first leading cause of death
among Palestinian population in year 2013. During the past years, several studies reported
gender difference in the epidemiology, clinical manifestation, diagnosis, management and
prevention of (CHD) , and a greater mortality rate was noted in women. (Abed & Jamee, 2015).
There were significant differences between male and female concerning cardiovascular risk
factors, We observed that hypertension and diabetes are present at high level in women than
men, and the percentage of hypertension, and diabetes increase in both gender with age., while
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differences in the risk factors between males and females showed higher prevalence among
female (Jamee et al., 2013).
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Chapter 3
Methodology

3.1 Study Design
The current study is an analytical retrospective case-control study. A case-control study is
an analytical epidemiologic study design in which individuals who have the disease under study
(cases) are compared to individuals free of disease (controls) regarding past exposures. Casecontrol studies are relatively inexpensive, accomplished relatively quickly, and are useful in
diseases with long latency period (Kaelin and Bayona., 2004). The cases in this research were
postmenopausal women with CHD while the controls were healthy postmenopausal women.

3.2 Setting of the Study
The study was conducted at AL Shifa hospital for the cases and at Al Rimal Primary
Health Care (PHC) Center for the controls. Al Shifa Hospital was established in 1946, the
healing medical complex management supervision and follow-up on the health services provided
to citizens during the three hospitals (surgery - internal medicine - birth) and includes the
different patients referred by the reception and emergency departments or by the primary care
clinics. Where they are transferred to internal departments in hospitals or outpatient complex
review. Al Shifa hospital is the largest health medical institution within Gaza Strip.
Al Rimal clinic is one of the governmental PHC central clinics in Gaza city, which
provides health services through specialty clinics such as Antenatal Care and Family Planning,
Child Health, Dermatology, Dental Clinic, as well as General Health Care, through the
department of Family Medicine. In this department patient with CAD have medical record files
and are regularly followed.

3.3 Period of the Study
The study began in May, 2015 after obtaining ethical approval from the Faculty of
Pharmacy of AL- Azhar University, respectively the approval from Ministry of Health. Further,
pilot study was conducted in October. Data collection period was conducted between October
and May 2016.Data entry, analysis and writing the study continued until, January 2017.
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3.4 Study Population
The study population consisted of postmenopausal women with CHD cases registered at
AL-Shifa hospital and Al Rimal clinic.

3.5 Sample Size and Sampling
The study included 50 cases (post menopause women with coronary Heart Disease
patients) registered in AL-Shifa hospital and 50 healthy post menopause women as controls
registered at AL –Rimal Clinic

3.6 Eligibility Criteria
3.6.1 Inclusion Criteria
Patients diagnosed with CHD, registered in ministry of health, primary health centers. About 50
women between 45 years and 60 years of age in post-menopausal age group (whose menstruation
had ceased). The CHD cases were previously diagnosed at hospital, based on symptoms and ECG
changes. Most cases of post-menopausal women were diagnosed by angina plus either diagnostic
ECG changes or elevated levels of cardiac enzymes (troponins, CK-MB). For controls, postmenopausal women without CHD based on clinical criteria and medical history. The control
participants were matched for age.
3.6.2 Exclusion Criteria
A-Menopausal women who aged less than 45 years.
B-The Subjects with History of
1. Smoking.
2. Any major illness.
3. Taking drugs which are known to affect lipid metabolism.
4. Women under hormonal replacement therapy.

3.7 Pilot study
A pilot study was conducted before starting the main survey. It served as a pre-test for the
questionnaire and for detection of the patients‘ response rate. The patients will be explained
about the pilot study scope and their informed consent will be obtained. Five cases and five
controls were randomly selected at Al -Shifa hospital and at Al Rimal clinic. The pilot was
conducted to test the response size of effect and provide evidence about health personnel
working in the study areas. Pilot also clarifies areas of ambiguity and the suitability of the
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questionnaire. These study subjects were excluded from the sample of study. Post-piloting, the
questions had been underwent reframing and remodeling to be clearer and easier to understand.

3.8 Ethical Considerations
Consent form (informed consent for participants) was attached to questionnaire. It was
noted about the purpose of the study and content of the questionnaire. Also was specified that
they have the right to refuse participation in the study, and in case of participation, information
provided will kept confidential.
Approval letters were obtained from:


Dean of faculty of Pharmacy.



Dean of postgraduate studies & research affairs, AL-Azhar University.



Approval of Ministry of Health and PHC directors.

3.9 Data Collection Tools
Data collection was done by direct methods such as anthropometric measurements
(weight, height, waist circumference, and calculated BMI), and biochemical tests (Fasting blood
sugar and lipid profile). The indirect method used a structured face to face questionnaire. Data
was collected by the researcher and the nurse received information about the content weight,
height and waist circumference of participants and taking blood sample. The questionnaire was
prepared to include more variables in relation to the objectives of the study.

3.9.1 Anthropometric measurements
3.9.1.1 The Weight was measured with an electronic digital scale (Seca scale) in the kilogram
mode. Each subject was asked to take off the heavy clothes and shoes, and to keep on light
clothes and remove heavy objects such as wallet and mobile prior to standing on the weighing.
(Tolonen et al., 2002).
3.9.1.2 The Height: was measured in centimeters by using stadiometer (Seca type) to the nearest
0.1cm. Each participant was asked to stand fully erected against the wall, maintain head in a
position of a straight forward gaze and feet slightly apart with the back of the head, scapulae,
buttocks, calves and heels are positioned in contact with the wall. Then, the researcher lowered
the sliding bar horizontally to the participant's head to where the bar is locked and the
measurement was read (Tolonen et al., 2002).
3.9.1.3 Waist Circumference: was taken with a plastic metric tape, at a level midway between
the lower rib margin and the iliac crest, to the nearest 0.1 cm (Tolonen et al., 2002). Cut- points:
≥88 cm in women were used to define abdominal obesity.
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3.9.2 Biochemical Investigations
The participants' lipid profile and the fasting blood sugar was determined in private laboratory
Sample Collection: The participants fasted 12 hours and 5 ml of venous blood sample was taken
from each, then put in the tube, Lipid profile and fasting blood glucose were determined in
serum.
3.9.2.1 Fasting Glucose in Plasma:
Laboratory Procedure Manual
Analyte: Fasting Glucose
Matrix: Plasma
Method: Hexokinase-mediated reaction
Glucose measurements are used in the diagnosis of carbohydrate metabolism disorders such as
diabetes mellitus, neonatal hypoglycemia, idiopathic hypoglycemia and pancreatic islet cell
carcinoma.
Glucose concentration is determined by a hexokinase-mediated reaction, leading to the
measurement of NADPH (nicotinamide adenine dinucleotide phosphate) at 340 nm. It is an
endpoint method with a sample blank. Acceptable specimen types include non-hemolyzed serum
or plasma (EDTA, heparin or sodium fluoride). Patient should be fasting unless a glucose
challenge test is being administered. Because red blood cells reduce serum glucose levels via
glycolysis at a rate of seven percent per hour, prompt separation of cells from serum is essential
(<60 minutes following collection). Serum glucose levels are stable for eight hours at room
temperature; three days at 4ºC ( NHANES 2005-2006).
The Procedure
A health professional will usually draw the blood from a vein, the skin surface is cleaned
with antiseptic, and an elastic band (tourniquet) is placed around the upper arm to apply pressure
and cause the veins to swell with blood. A needle is inserted into a vein (usually in the arm
inside of the elbow or on the back of the hand) and blood is withdrawn and collected in a vial or
syringe. After the procedure, the elastic band is removed. Once the blood has been collected, the
needle is removed and the area is covered with cotton or a bandage to stop the bleeding.
Collecting blood for this test will only take a few minutes.

3.9.2.2 Lipid Profile in Plasma
Laboratory Procedure Manual
Analyte: Total Cholesterol, HDL-Cholesterol, Triglycerides, and LDL-Cholesterol
Matrix: Serum.
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A. Total Cholesterol
Cholesterol is measured enzymatically in serum or plasma in a series of coupled reactions
that hydrolyze cholesteryl esters and oxidize the 3-OH group of cholesterol. One of the reaction
byproducts, H2O2 is measured quantitatively in a peroxidase catalyzed reaction that produces a
color. Absorbance is measured at 500 nm. The color intensity is proportional to cholesterol
concentration. The reaction sequence is as follows:
cholesteryl ester hydrolase Cholesteryl ester + H2O ---------------->cholesterol + fatty acid
cholesterol oxidase Cholesterol + O2 -----> cholest-4-en-3-one + H2O2 peroxidase 2H2O2 + 4aminophenazone + phenol ------> 4-(p-benzoquinone- monoimino)-phenazone + 4 H2O
Elevated levels of cholesterol increase the risk for coronary heart disease (CHD). Cholesterol is
measured to help assess the patient's risk status and to follow the progress of patient's treatment
to lower serum cholesterol concentrations. (Desirable cholesterol levels are considered to be
those below 200 mg/dL in adults and below 170 mg/dL in children).
B. Triglycerides
Triglycerides are measured enzymatically in serum or plasma using a series of coupled
reactions in which triglycerides are hydrolyzed to produce glycerol. Glycerol is then oxidized
using glycerol oxidase, and H2O2, one of the reaction products, is measured as described above
for cholesterol. Absorbance is measured at 500 nm. The reaction sequence is as follows:
Lipase Triglycerides + 3H2O ------------> glycerol + fatty acids
glycerokinase Glycerol + ATP ----------------------> glycerol-3-phosphate + ADP
glycerophosphate oxidase Glycerol-3-phosphate + O2 ---------->dihydroxyacetone
phosphate + H2O2 peroxidase
H2O2 + 4-aminophenazone + 4-chlorophenol -------> 4-(p-benzoquinone-monoimino)phenazone + 2H2O + HCl.
High levels of serum triglycerides help mark conditions that are associated with increased risk
for CHD and peripheral atherosclerosis. High triglycerides are associated with increased risk for
CAD in patients with other risk factors, such as low HDL-cholesterol, some patient groups with
elevated apolipoprotein B concentrations, and patients with forms of LDL that may be
particularly atherogenic. Desirable fasting triglyceride levels are considered to be those below
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200 mg/dL, and are further categorized as borderline, 200-400 mg/dL; High, 400-1,000 mg/dL;
and very high (> 1000 mg/dL). Very high triglycerides can result in pancreatitis and should be
promptly evaluated and treated. Triglycerides are also measured because the value is used to
calculate low density lipoprotein (LDL)-cholesterol concentrations. (NHANES 2005-2006).
C. High Density Lipoprotein (HDL) cholesterol
Low serum concentrations of HDL-cholesterol are associated with increased risk for
CHD. Coronary risk increases markedly as the HDL concentration decreases from 40 to 30
mg/dL. A low HDL-cholesterol concentration is considered to be a value below 35 mg/dL, and
high HDL, >60 mg/dL. HDL-cholesterol values are also used in the calculation of LDLcholesterol (see LDL section below).
Direct HDL method. HDL is measured directly in serum. The basic principle of the
method is as follows. The apoprotein B containing lipoproteins in the specimen are reacted with
a blocking reagent that renders them non-reactive with the enzymatic cholesterol reagent under
conditions of the assay. The apoprotein B containing lipoproteins are thus effectively excluded
from the assay and only HDL-chol is detected under the assay conditions.
The reagents are purchased from Roche/Boehringer-Mannheim Diagnostics. The method
+2

uses sulfated alpha-cyclodextrin in the presence of Mg , which forms complexes with apoB
containing lipoproteins, and polyethylene glycol-coupled cholesteryl esterase and cholesterol
oxidase for the HDL-cholesterol measurement. The reactions are as follows:
+2

(1) ApoB containing lipoproteins + α-cyclodextrin + Mg

+ dextran SO4 ---> soluble

non-reactive complexes with apoB-containing lipoproteins
(2) HDL-cholesteryl esters PEG-cholesteryl esterase > HDL-unesterified cholesterol +
fatty acid

(3) Unesterifiedchol + O2 PEG-cholesterol oxidase >cholestenone + H2O2
(4) H2O2 + 5-aminophenazone + N-ethyl-N-(3-methylphenyl)-N‘_succinyl ethylene
+

diamine + H2O + H peroxidase >qunoneimine dye + H2O
Note:Absorbance is measured at 600 nm.
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D. LDL-cholesterol
Most of the circulating cholesterol is found in three major lipoprotein fractions: very low density
lipoproteins (VLDL), LDL and HDL.
[Total chol] = [VLDL-chol] + [LDL-chol] + [HDL-chol]
LDL-cholesterol is calculated from measured values of total cholesterol, triglycerides and HDLcholesterol according to the relationship:
[LDL-chol] = [total chol] - [HDL-chol] - [TG]/5
where [TG]/5 is an estimate of VLDL-cholesterol and all values are expressed in mg/dL.
LDL carries most of the circulating cholesterol in man and when elevated contributes to the
development of coronary atherosclerosis. LDL-cholesterol is measured to assess risk for CHD
and to follow the progress of patients being treated to lower LDL-cholesterol concentrations.
Desirable levels of LDL-chol are those below 130 mg/dL in adults and 110 mg/dL in children.
Sample Volumes: The sample volumes required are as follows: total cholesterol and/or
triglyceride, 0.5 ml; HDL measured with the direct method, along with total cholesterol, 0.2 ml.
o

Any sample remaining after analyses are complete are returned to -80 C
Storage and Sample Stability: Serum can be stored at -20°C in a non-self-defrosting freezer for
up to 4 weeks. For longer storage (> 4 weeks) they should be maintained at -80°C or lower. Total
o

cholesterol, triglyceride and HDL-cholesterol are stable for at least one year at-80 C or lower.
( NHANES 2005-2006).

3.9.2.3 The Normal Range Level of Serum chemistry
Total Blood (Serum) Cholesterol
In general, doctors recommend to keep this number under 200 mg/dL. Levels over 200 mg/dL -depending on the breakdown of LDL versus HDL -- may mean you are at higher risk for heart
disease.


Desirable: Less than 200 mg/dL



Borderline high: 200-239 mg/dL



High: Over 240 mg/Dl



Low-density lipoprotein (LDL)

Low-density lipoprotein is bad cholesterol. (Think of the "L" in LDL as "lousy." High LDL
levels increase the risk of heart diseases)


Optimal: Less than 100 mg/dL



Near optimal: 100-129 mg/dL



Borderline high: 130-159 mg/dL
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High: 160-189 mg/dL

High-Density Lipoprotein (HDL)
High-density lipoprotein (HDL) is good cholesterol. (Think of the "H" in HDL as "healthy" to
remember this cholesterol type as the good kind). In general, HDL levels of 60 mg/dL or higher
are considered to be good. Likewise, levels below 40 mg/dL are considered a risk factor for heart
disease.

Triglycerides
Triglycerides are a type of blood fat that has been linked to heart disease and diabetes. If you
have high triglycerides, your total cholesterol and LDL levels may be high, as well.


Normal: less than 150 mg/dL



Borderline-High: 150–199 mg/dL



High: 200–499 mg/dL

3.9.3 Structured Interviewing Questionnaire
A face to face structured interview questionnaire has been designed; it was used to collect the
following data from each participant:
1. Personal information; including gender, age, employment status, education level, smoking and
socioeconomic factors including marital status as well as income.
2. Family history; including CHD-Hypertension-Diabetes mellitus-hyperlipedemia
3. Present history; including duration of menopause, CHD , hypertension, hyperlipedemia
4. Dietary Behavior; including number of meals per day, main meal, having snacks between
meals, red meat intake behavior, poultry intake, fish intake, dairy products intake, type of bread
intake.

3.9.4 Semi-Quantitative Food Frequency Questionnaire (FFQ)
Semi-FFQ was used to assess dietary intake of carbohydrates, calcium, fibers, omega3 in food.
3.9.4.1 Validity
The instruments used were examined to ensure that it is highly valid and reliable.
Instruments included stadiometer, weight scale, and equipment used for biochemical and
hematological analysis.
Content validity of the questionnaire was conducted before data collection by submission
the questionnaire, which was attached to the title and the objectives of the study to a panel of
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experts including researchers, health professionals and experts in the field of nutrition and public
health. The experts were asked to evaluate the relevance, clarity and completeness of each item
as well as the suitability of the tool for measuring the study objectives. According to the
feedback obtained, the questionnaire was modified. Further items were added by the researcher
according to the issues raised during the proposal discussion and the final modification was
made with the help of the supervisor.

3.10 Data Analysis
Data was entered using Statistical Package for Social Sciences (SPSS) version 20. Data
analysis was as follow: Data entry, defining and coding of variables; Data cleaning; Data
analysis: frequency tables were made for the study variables; Student's t test for the difference
between the means of numerical variables of the two groups was conducted; Chi-square test was
used for categorical variables of the two study groups. A P-value <0.05 was considered
statistically significant.

37

Chapter 4
Results
This chapter presents the main results of study was conducted using face to face
questionnaires, food frequency questionnaires. In the descriptive analysis the percentage
distribution provides a description of data including socio-demographic characteristic.

4.1 Study Postmenopausal Characteristics
Fifty patients of postmenopausal with coronary heart disease (43 angina and 7 cases
myocardial infarction), and 50 controls. The cases were taken from the Al- Shifa hospital and Al
Rimal primary health center while the controls were taken from the attendants of patients after
applying clinical examination and performing ECG to rule out the possibility of having
myocardial ischemia. The majority of participants (94%) live in Gaza governorate.
The results shown in table (1) including the distribution of participants according to their
socioeconomic characteristics such as gender, age, marital status, education level, occupation
and income.

4.1.1 Refugees Status
According to the results shown in table (1), 52% of participant were refugees, the
percentage of refugees in postmenopausal women with CHD was (62%) was higher than controls
post-menopausal women without CHD the difference was statistically significant (p value =
0.04).

4.1.2 Marital status
As show in the table (1), 78% of participants get married , 68% cases and 88% controls,
13% were widowed , 14% were cases and 12 % were controls and 8% divorced , all were cases
which were found to be statistically significant (p value = 0.007).

4.1.3 Education level
The study shows that 51% of participant have basic education , 48% from it were cases,
while 18% have university education 10% from it were cases, and this difference was found to
be statistically significant (p value = 0.02).
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4.1.4 Employment
According to the results shown in table (1), 87% of participants were unemployed among
the post menopause with CHD the percentage of unemployed (96%) was higher than control post
menopause the difference was statistically significant (p value = 0.01).

4.1.5 Poverty
The table (1) below shows that 62% of participant were poor, among the postmenopausal
with CHD. The percentage of poverty (68%) was higher than control postmenopausal.

Table (1) Socioeconomic Status of the Study Participants
Characteristics

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Refugee

31 (62)

21 (42)

52 (52)

Non-refugee

19 (38)

29 (58)

48 (48)

Total

50 (100)

50 (100)

100 (100)

Never married

1(2)

0 (0)

1 (1)

Married

34 (68)

44 (88)

78 (78)

Divorced

8 (16)

0 (0)

8 (8)

Widowed

7 (14)

6 (12)

13 (13)

Total

50 (100)

50 (100)

100 (100)

Illiterate

9 (18)

2 (4)

11 (11)

Basic

24 (48)

27 (54)

51 (51)

Secondary

12 (24)

8 (16)

20 (20)

University

5 (10)

13 (26)

18 (18)

Total

50 (100)

50 (100)

100 (100)

Employed

2 (4)

11 (22)

13 (13)

Unemployed

48 (96)

39 (78)

87 (87)

Total

50 (100)

50 (100)

100 (100)

Poor

34 (68)

28 (56)

62 (62)

Not poor

16 (32)

22 (44)

38 (38)

Total

50 (100)

50 (100)

100(100)

Test Type

P value *

Refugee Status

0.04

Marital Status

Fisher‘s exact

0.007

Fisher‘s exact

0.02

Fisher‘s exact

0.01

Education Level

Employment

Poverty

* P value statistically significant when P value <.0.05.
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0.21

4.2 Obstetric History of the Study Participants
According to the results shown in table (2), 91% of postmenopausal women with CHD
didn‘t have antepartum hemorrhage compared to 83.7% of controls; the difference didn‘t reach
statistical significance (p value=0.35).
78.3% of cases didn‘t have postpartum hemorrhage compared to 83.7% of controls; the
difference didn‘t reach statistical significance (p value=0.50).
The study reveals that 21.7% of post menopause women with CHD underwent caesarean section
compared to 42.9% of controls; the difference was statically significant (p value=0.02).
As show in table (2), 65.2% of cases were aborting comparing with 67.3% of controls
(postmenopausal women without CHD) the difference didn‘t reach statistical significance (p
value=0.82).
The study reveals that 34.8% of post menopause women with CHD have stillbirth
comparing to 14.3% of controls, and this difference was statistically significant (P Value =0.02).
According to the results shown in table (2); 10.9% of post menopause women with CHD have
congenital malformation in their babies; while only 2% of controls have congenital malformation
in their babies; the difference didn‘t reach statistical significance (p value=0.10).
As shown in table (2); 50% of cases use contraception, while 61.2% of controls healthy
postmenopausal women use it, 55.8% of all participants use contraception.
The study reveals that 93.8% of postmenopausal women with CHD breast feed their babies
comparing to 92.6% of controls and this difference was statistically non-significant (P value
=1.00).
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Table (2) Obstetric History of the Study Participants (N=100)
Obstetric History

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Yes

4 (8.7)

8 (16.3)

12 (12.6)

No

42 (91.3)

41 (83.7)

83 (87.4)

Total

46 (100)

49 (100)

95 (100)

Yes

10 (21.7)

8 (16.3)

18 (18.9)

No

36 (78.3)

41 (83.7)

77 (81.1)

Total

46 (100)

49 (100)

95 (100)

Yes

10 (21.7)

21 (42.9)

31 (32.6)

No

36 (78.3)

28 (57.1)

64 (67.4)

Total

46 (100)

49 (100)

95 (100)

Yes

30 (65.2)

33 (67.3)

63 (66.3)

No

16 (34.8)

16 (32.7)

32 (33.7)

Total

46 (100)

49 (100)

95 (100)

Yes

16 (34.8)

7 (14.3)

23 (24.2)

No

30 (65.2)

42 (85.7)

72 (75.8)

Total

46 (100)

49 (100)

95 (100)

Yes

5 (10.9)

1(2)

6 (6.3)

No

41 (89.1)

48 (98)

89 (93.7)

Total

46 (100)

49 (100)

95 (100)

Yes

23 (50)

30 (61.2)

53 (55.8)

No

23 (50)

19 (38.8)

42 (44.2)

Total

46 (100)

49 (100)

95 (100)

Yes

43 (93.5)

45 (91.8)

88 (92.6)

No

3 (6.5)

4 (8.2)

7 (7.4)

Total

46 (100)

49 (100)

95 (100)

Test

P value *

Fisher Exact

0.35

Antepartum He

Postpartum He

0.50

Caesarian section

0.02

Abortion

0.82

Stillbirth

0.02

Congenital malformation

Fisher Exact

0.10
`

Contraception

0.27

Breastfeeding

* P value statistically significant when P value <.0.05.
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Fisher Exact

1.00

4.3 Age of Participants
4.3.1 Age
The average age of all participants is 57 years as shown in table 3 that the average of age in
Post-menopausal women with CHD 60 year is slightly higher than normal controls 55.12 and
this difference was found to be statistically significant (p value=0.00).

4.3.2 Age at First Menstruation
As shown in table (3) that the average of age at first Menstruation in postmenopausal women
with CHD 13.32 year is slightly higher than normal controls 13.06, the difference didn‘t reach
statistical significance (p value=0.40).

4.3.3 Age at Last Menstruation
As shown in table (3) that the average of age at last Menstruation in postmenopausal women
with CHD is 48.78 years is higher than normal controls 45.72, the difference was statistically
significant (p value=0.00).

4.3.4 Age at First Pregnancy
The average of age at first pregnancy in postmenopausal women with CHD is 18.7 and the
average age in normal control is 18.57 and this difference was not found to be statistically
significant (p value=0.87).
Table (3) Ages of Participants
Different

Age

Participants (Years)
Age

Age at First Menstruation

Age at Last Menstruation

Age at First Pregnancy*

of

Category

No.

Average SD

Case

50

60.02

5.297

Control

50

55.12

4.680

Case

50

13.32

1.778

Control

50

13.06

1.316

Case

50

48.78

4.437

Control

50

45.72

3.796

Case

47

18.70

4.263

Control

49

18.57

3.731

t

P value*

4.90

0.00

0.83

0.40

3.70

0.00

0.16

0.87

*Among the study participants one woman didn‘t get married, and three women didn‘t get pregnancy.
* P value statistically significant when P value <.0.05.
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4.4 Family History

4.4.1 Family History of CHD
According to our results, 50% of cases have family history of CHD, while only 28% of controls
who have family history of CHD. The difference shows statistically significant (P value =0.02).

4.4.2 Family History of Hypertension
As shown in table (4), 60% of participants have family history of hypertension, 68% of cases
have family history of hypertension.

4.4.3 Family History of Diabetes Mellitus Type 2
Reference to family history, 58% of cases have family history of diabetes while 68% of controls
did not have diabetes this which explain that family history of diabetes is a major risk factor for
CHD. The difference shows statistically significant (P value =0.00).

4.4.4 Family History of Hyperlipidemia
As show in table (4) 75% of all participants have not family history of hyperlipidemia, 20% of
postmenopausal women with CHD show that they have family history of hyperlipidemia.

4.4.5 Family History of Liver Disease:
According to the results 96% of postmenopausal women with CHD have not family problems in
liver or have not history of family liver diseases.
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Table (4) Family History of Chronic Disease of the Study Participants
Family History

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Yes

25 (50)

14 (28)

39 (39)

No

25 (25)

36 (72)

61 (61)

Total

50 (100)

50 (100)

100 (100)

Yes

34 (68)

26 (52)

60 (60)

No

16 (32)

24 (48)

40 (40)

Total

50 (100)

50 (100)

100 (100)

Yes

29 (58)

16 (32)

45 (45)

No

21 (42)

34 (68)

55 (55)

Total

50 (100)

50 (100)

100 (100)

Yes

10 (20)

15 (30)

25 (25)

No

40 (80

35 (70)

75 (75)

Total

50 (100)

50 (100)

100 (100)

Yes

2 (4)

4 (8)

6 (6)

No

48 (96)

46 (92)

94 (94)

Total

50 (100)

50 (100)

100 (100)

Test

P value*

Coronary artery disease

0.02

Hypertension

0.10

Diabetes Mellitus

0.00

Hyperlipidemia

0.24

Liver Disease

*P value statistically significant when P value <.0.05.
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Fisher Exact

0.40

4.5 History of Chronic Diseases
4.5.1 Hypertension
As shown in table (5), 88% of postmenopausal women with CHD have hypertension
while only 12% six cases have not have hypertension, and 92% of postmenopausal women
without CHD have not hypertension. The difference shows statistically significant (P Value
=0.00).

4.5.2 Diabetes Mellitus type 2:
According to the results 66% of postmenopausal women with CHD suffer from diabetes
and all postmenopausal women without CHD have not suffered from diabetes, this difference
shows statistically significant (P value =0.00).

4.5.3 Hyperlipidemia
As shown in table (5), 58% of postmenopausal women with CHD have high levels of
lipid profile tests while all post menopause women without CHD have not suffered from
hyperlipidemia this difference shows statistically significant(P value =0.00).

4.5.4 Liver Disease:
According to the results 98% of all participants‘ show that they haven't suffered from
liver diseases and only 4% of postmenopausal women with CHD have liver diseases which
indicate that liver disease can be considered as a minor risk factor.
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Table (5) Present Chronic Diseases of the Study Participants
Controls

Total

No. (%)

No. (%)

No. (%)

Yes

44 (88)

4 (8)

48 (48)

No

6 (12)

46 (92)

52 (52)

Total

50 (100)

50 (100)

100 (100)

Yes

33 (66)

0 (0)

33 (33)

No

17 (34)

50 (100)

67 (67)

Total

50 (100)

50 (100)

100 (100)

Yes

29 (58)

0 (0)

29 (29)

No

21 (42)

50 (100)

71 (71)

Total

50 (100)

50 (100)

100 (100)

Yes

2 (4)

0 (0)

2 (2)

No

48 (96)

50 (100)

98 (98)

Total

50 (100)

50 (100)

100 (100)

Present

History

Participants

of Cases

Test

P value*

Fisher Exact

0.00

Fisher Exact

0.00

Fisher Exact

0.00

Fisher Exact

0.24

Hypertension

Diabetes Mellitus

Hyperlipidemia

Liver Disease

*P value statistically significant when P value <.0.05.

4.6 Postmenopausal Symptoms:
4.6.1 Flushes
As shown in table (6), 62% of all participants suffer from flushes when becomes
postmenopausal. 58% of it are from of postmenopausal women with CHD and 66% are from
postmenopausal women with CHD.

4.6.2 Flashes
According to the results, 58% of postmenopausal women with CHD exposure to flashes
in comparison with 57% of postmenopausal women without CHD which exposure to the same
symptoms.
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4.6.3 Depression
As shown in the table (6), 52% of postmenopausal women without CHD suffer from
depression during the first stage of post menopause and 42% of post menopause women with
CHD suffer from it.

Table (6) Menopausal Symptoms of the Study Participants
Menopausal symptoms

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Yes

29 (58)

33 (66)

62 (62)

No

21 (42)

17 (34)

38 (38)

Total

50 (100)

50 (100)

100 (100)

Yes

29 (58)

28 (56)

57 (57)

No

21 (42)

22 (44)

43 (43)

Total

50 (100)

50 (100)

100 (100)

Yes

21 (42)

26 (52)

47 (47)

No

29 (58)

24 (48)

53 (530

Total

50 (100)

50 (100)

100 (100)

Test

P value *

Flushes

0.41

Flashes

0.84

Depression

0.31

*P value statistically significant when P value <.0.05.

4.7 Anthropometric Measures
4.7.1 Weight (kg)
The average body weight of all participants is 83.98 kg. Table (7) shows that the average
of body weight in postmenopausal women with CHD (90 kg) is higher than normal controls
(77.96 kg) and this difference was found to be statistically significant (p value=0.00).

4.7.2 Height
The average height of all participants is 161.21 cm. Table (7) shows that the average of
height in postmenopausal women with CHD height (160.25 cm) is slightly less than normal
controls (162.17 cm), however the difference was statistically in significant (p value=0.19).
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4.7.3 Waist Circumference (WC)
Anthropometric measurements demonstrated that the average WC of study participants
is 103.69 cm. Table (7) shows that the average of waist circumference in post menopause
women with CHD (108.06) is higher than normal controls (99.32 kg) and this difference was
found to be statistically significant (p value=0.00).
Table (7) Two Independent t Test of Anthropometric Measures of the Study Participants
Measure
Weight (kg)

Height (cm)

Waist circumference (cm)

Category

No.

Average SD

Case

50

90.00

14.04

Control

50

77.96

12.88

Case

50

160.25

8.25

Control

50

162.17

6.16

Case

50

108.06

14.81

Control

50

99.32

13.60

t

P value*

4.46

0.00

-1.31

0.19

3.07

0.00

*P value statistically significant when P value <.0.05.

4.8 Body Mass Index (BMI)
As show in table (8) 65% of all participants were obese, 88% of postmenopausal women
with CHD were obese and 12% were overweight in comparison with 42% of postmenopausal
women without CHD were obese and 40% were overweight. This result indicate that obesity is a
major risk factor in post menopause women's with CHD.

Table 8: Body Mass Index of the Study Participants
BMI (weight (kg)/height (m2)

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Normal Weight (18.5-24.9)

0 (0)

9 (18)

9 (9)

Overweight (25-29.9)

6 (12)

20 (40)

26 (26)

Obesity (≥30)

44 (88)

21 (42)

65 (65)

Total

50 (100)

50 (100)

100 (100)

Test

P value*

Fisher Exact

0.00

BMI

*P value statistically significant when P value <.0.05.
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4.9 Food Cooking Behavior
4.9.1 Using of Oil in Cooking:
As show in table (9) 74% of postmenopausal women with CHD used for their cooking
sunflower oil, and 24% used corn oil in comparison to 52% postmenopausal women without
CHD using sunflower oil, this difference shows statistically significant(P value =0.04).

4.9.2 Preparing Meat before Cooking
According to the results 64% of postmenopausal women with CHD prepare meat
untrimmed in comparison with 24% of controls (postmenopausal women without CHD) and
76% of controls preparing meat trimmed, this difference shows highly statistically significant(P
value =0.00).

4.9.3 Cooking Meat
As shown in table (9), 83% of all participants cooking meat by boiling, 68% of
postmenopausal women with CHD cooking meat by boiling and 24% from its cooking meat by
frying compared to only 2% of control normal women who cook meat by frying. The difference
was statistically significant (P value =0.00)

4.9.4 Cooking Chicken
Regarding cooking of chicken, 74% of cases women with CHD cooking chicken skinned
compared to 56% of normal healthy postmenopausal women cooking chicken skinned. This
difference was statistically significant (P value =0.00).

4.9.5 Cooking Fish
All participants cooking fish by frying , 89.8% of cases postmenopausal women eating
fish by frying in comparison to 69.5% of normal healthy postmenopausal women who cooking
it by frying.
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Table (9) Food Cooking Behavior of the Study Participants
Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Olive

1 (2)

2 (4)

3 (3)

Corn

12 (24)

22 (44)

34 (34)

Sunflower

37 (74)

26 (52)

63 (63)

Total

50 (100)

50 (100)

100 (100)

Trimmed

18 (36)

38 (76)

56 (56)

Untrimmed

32 (64)

12 (24)

44 (44)

Total

50 (100)

50 (100)

100 (100)

Frying

12 (24)

1 (2)

13 (13)

Grilling

4 (8)

0 (0)

4 (4)

Boiling

34 (68)

49 (98)

83 (83)

Total

50 (100)

50 (100)

100 (100)

Skinned

37 (74)

28 (56)

65 (65)

Unskinned

13 (26)

22 (44)

35 (35)

Total

50 (100)

50 (100)

100 (100)

Frying

44 (89.8)

32 (69.5)

76 (80)

Grilling

5 (10.2)

14 (30.4)

19 (20)

Total

49 (100)

46 (100)

95 (100)

Food Cooking Behavior

Test

P value*

Fisher Exact

0.04

Used oil

Preparing Meat Before Cooking

0.00

Cooking Meat

Fisher Exact

0.00

Cooking Chicken

0.00

Cooking Fish

0.01

*P value statistically significant when P value <.0.05.

4.10 Dietary Habits in postmenopausal women
4.10.1 Pickles
As shown in the table (10), 58% of postmenopausal women with CHD eat pickles
compared to 40% of normal healthy postmenopausal women. The difference didn‘t reach
statistical significance (P value =0.07).

4.10.2 Type of Usual Drinks
The study shows that 66% of postmenopausal women with CHD drinks coffee and tea
compared to 84% of normal healthy postmenopausal women.
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4.10.3 Participant on Diet Regimen
As shown in table (10), 78% of postmenopausal women with CHD didn‘t participate on
diet regiment compared to 62% of control normal women didn‘t participate on diet regiment.
The difference was statistically non-significant (P value =0.08).

4.10.4 Eating Fast Food
The result show that 60% of postmenopausal women with CHD eating fast food in
contrast to 32% of healthy normal postmenopausal women eating fast food. This difference was
statistically significant (P value =0.00).

4.10.5 Dairy Products
Regarding dairy products 86% of postmenopausal women with CHD eat the dairy
product by their whole fat, compared to 92% of normal healthy postmenopausal women , the
difference didn‘t reach statistical significance see table (10).

4.10.6 Eating Fish
All participants eating fish by high amounts as show in table (10). 95% of all cases
eating fish, this difference was statistically non-significant (P value =0.15).
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Table (10) Dietary Habits of the Study Participants
Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Yes

29 (58)

20 (40)

49 (49)

No

21 (42)

30 (60)

51 (51)

Total

50 (100)

50 (100)

100 (100)

Fresh fruit juice

5 (10)

5 (10)

10 (10)

Soft drinks

12 (24)

3 (6)

15 (15)

Tea/coffee

33 (66)

42 (84)

75 (75)

Total

50 (100)

50 (100)

100 (100)

Yes

11 (22)

19 (38)

30 (30)

No

39 (78)

31 (62)

70 (70)

Total

50 (100)

50 (100)

100 (100)

Yes

30 (60)

16 (32)

46 (46)

No

20 (40)

34 (68)

54 (54)

Total

50 (100)

50 (100)

100 (100)

Whole

43 (86)

46 (92)

89 (89)

Skimmed

7 (14 )

4 (8)

11 (11)

Total

50 (100)

50 (100)

100 (100)

Yes

49 (98)

46 (92)

95 (95)

No

1 (2)

4 (8)

5 (5)

Total

50 (100)

50 (100)

100 (100)

Dietary habits

Test

P value*

Pickles

0.07

Type of Usual Drinks

Fisher Exact

0.04

Participant on Diet Regimen

0.08

Eating Fast Food

0.00

Dairy Products

Fisher Exact

0.52

Fisher Exact

0.15

Eating fish

*P value statistically significant when P value <.0.05.

4.11 Life Style of the Study Participants
4.11.1 Smoking Status:
96% of cases were nonsmokers compared to only 4% of cases were smokers; however
the difference was statistically not significant (P value=0.10).See table (11).
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4.11.2 Physical Activity
Regarding physical activity level, 80% of postmenopausal women with CHD were
inactive, compared to 36% of controls who were inactive and 64% who are active.

This

difference shows highly statistically significant (P value =0.00).See table (11).

Table 11: Life Style of the Study Participants
Family history

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

Yes

2 (4)

2 (4)

4 (4)

No

48 (96)

48 (96)

96 (96)

Total

50 (100)

50 (100)

100 (100)

Active

10 (20)

32 (64)

42 (43)

Inactive

40 (80)

18 (36)

58 (58)

Total

50 (100)

50 (100)

100 (100)

Test

P value*

Smoking

0.10

Physical Activity

0.00

Active: refers to health-enhancing physical activity. Brisk walking, jumping rope, dancing, lifting weights,
climbing. Inactive: refers to the light-intensity activities of daily life, such as standing, walking slowly, and lifting
lightweight objects (U.S. HHS, 2008), Physical Activity Guidelines for Americans.
*P value statistically significant when P value <.0.05.

4.12 Serum FBS and Blood Lipid Profile of Participants:
4.12.1 Serum FBS
As shown in table (12), postmenopausal women with CHD had average serum FBS of
161.52± 73.04 mg/dl while that of controls was 103.84± 29.11. This difference shows highly
statistically significant (P value =0.00).

4.12.2 Serum Total Cholesterol:
Postmenopausal women with CHD patients had average serum cholesterol of 206.08±
47.35 mg/dl while that of controls was 196.38± 38.09 mg/dl; the difference didn‘t reach
statistical significance. See table (12). The average of total serum cholesterol between case and
control was 201.23mg/dl.
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4.12.3 Serum LDL Cholesterol
Postmenopausal women with CHD patients had average serum LDL cholesterol of
125.15± 38.45 mg/dl, while that of postmenopausal women without CHD (controls) was
122.86± 37.29 mg/dl; the difference didn‘t reach statistical significance .See Table (12).
The average of total serum LDL cholesterol among all participants was124mg/dl.

4.12.4 Serum HDL Cholesterol
As shown in table (12), postmenopausal women with CHD had average serum HDL of
47.21± 14.16 mg/dl, while that of controls was 45.72± 5.10; this difference was not statistically
significant (P value =0.48).

4.12.5 Serum Triglycerides
As shown in table (12), postmenopausal women with CHD had average serum
triglycerides of 206.60± 100.62 mg/dl, while that of postmenopausal women without CHD
(controls) was 151.76±41.94. This difference was statically significant (P value =0.00).
Table (12) Two Independent t Test of FBS and Blood Lipid Profile of Participants
Lipid (mg/dl)

Fasting blood sugar

Total cholesterol

LDL cholesterol

HDL cholesterol

Triglycerides

Category

No.

Average SD

Case

50

161.52

73.04

Control

50

103.84

29.11

Case

50

206.08

47.35

Control

50

196.38

38.09

Case

50

125.15

38.45

Control

50

122.86

37.29

Case

50

47.21

14.16

Control

50

45.72

5.10

Case

50

206.60

100.62

Control

50

151.76

41.94

t

P
value*

5.18

0.00

1.12

0.26

0.30

0.76

0.70

0.48

3.55

0.00

*P value statistically significant when P value <.0.05.

4.13 Comparing the Serum FBS and Lipid Profile Values of the Two Study Groups
As shown in table (13), 56% of postmenopausal women with CHD (cases) were diabetic
serum FBS (≥ 126 mg / dl) compared to 12% of postmenopausal women without CHD
(controls). The difference was statistically significant (P value = 0.09).
The study reveals that 32% of postmenopausal women with CHD had high serum total
cholesterol (≥ 240 mg / dl) compared to 14% of controls. The difference was statistically
significant (P value = 0.09).
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Serum LDL level was high and very high (≥ 160 mg / dl) among 18% of postmenopausal
with CHD and also 18% of controls. The difference didn‘t reached statistical significance (P
value=0.90).
Related to serum HDL, 68 % of postmenopausal with CHD (cases) had low levels (<50
mg/dl) while 84% of controls had these levels. The difference was statistically non- significant
(P value = 0.14).
Serum Triglyceride (TG) reached high and very high levels (≥200 mg / dl) in 36% of
postmenopausal with CHD (cases) compared to only 4% of controls. The difference was high
statistically significant (P value = 0.00).

Table (13) FBS and Lipid Profile of the Study Participants
Dietary Behavior

Cases

Controls

Total

No. (%)

No. (%)

No. (%)

13 (26)

28 (56)

41 (41)

9 (18)

16 (32)

25 (25)

28 (56)

6 (12)

34 (34)

50 (100)

50 (100)

100 (100)

Desirable (<200)

19 (38)

26 (52)

45 (45)

Borderline (200-239)

15 (30)

17 (34)

32 (32)

High (≥240)

16 (32)

7 (14)

23 (23)

50 (100)

50 (100)

100 (100)

Optimal & near optimal (≤129)

25 (50)

27 (54)

52 (52)

Borderline high (130-159)

16 (32)

14 (28)

30 (30)

High & very high (≥160)

9 (18)

9 (18)

18 (18)

50 (100)

50 (100)

100 (100)

Low level (<50)

34 (68)

42 (84)

76 (76)

Average level (50 59)

10 (20)

6 (12)

16 (16)

6 (12)

2 (4)

8 (8)

50 (100)

50 (100)

100 (100)

Desirable (<150)

13 (26)

22 (44)

35 (35)

Borderline high (150-199)

19 (38)

26 (52)

45 (45)

High & very high (≥200)

18 (36)

2 (4)

20 (20)

Total

50 (100)

50 (100)

Fasting Blood Sugar (mg/dl)

P value*

1

Normal (<100)
Pre-diabetes (100-125)
Diabetes (≥126)
Total
Total Cholesterol(mg/dl)

Test

0.00

2

Total
Low Density Lipoprotein(mg/dl)

2

Total
High Density Lipoprotein (mg/dl)

High level (≥60)
Total

0.09

0.90

2

Fisher Exact

0.14

Fisher Exact

0.00

Triglycerides (mg/dl)2

100 (100)

1

(ADA, 2016). Diagnosing Diabetes and Learning about Pre-diabetes

http://www.diabetes.org/diabetes-basics/diagnosis/?referrer=https://www.google.ps/
2

American Association for Clinical Chemistry (2013). *P value statistically significant when P value <.0.05.
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4.14 Daily Intake of Participants’ Protein
As shown in table (14), the average of total protein intake was low 1.10±1.06 for the
postmenopausal women with CHD compared with 2.02±3.68 for the controls.
The egg as source of protein present an average of 0.15±0.29 for cases and 0.39±0.33 for
controls. This difference were statistically significant (P value =0.09).

Table (14) Two Independent t Test of Serving Size of Participants’ Protein Intake
Food items

Dairy Products

Egg

Red Meat

Turkey & Poultry

Sardines

Total protein

Category

No.

Average SD

Case

50

0.40

0.70

Control

50

0.46

0.42

Case

50

0.15

0.29

Control

50

0.39

0.33

Case

50

0.21

0.34

Control

50

0.15

0.16

Case

50

0.17

0.30

Control

50

0.51

1.95

Case

50

0.07

0.08

Control

50

0.50

2.19

Case

50

1.10

1.06

Control

50

2.02

3.68

t

P
value*

-0.52

0.61

-3.82

0.00

1.10

0.27

-1.20

0.23

-1.38

0.17

-1.69

0.09

*P value statistically significant when P value <.0.05.

4.15 Vegetables Intake of Participants
The total average intake of vegetables for postmenopausal women with CHD was low 2.84±1.92
compared with 3.84±4.49 for controls. The difference was statistically not significant (P value =
0.15). Intake of Spinach, Hot peppers and Sweet peppers by postmenopausal women with CHD
were low compared to their controls. This difference was statically significant.
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Table 15: Two Independent t Test of Serving Size of Participants’ Vegetables Intake
Vegetable type

Beans

Broccoli

Spinach

Potatoes

Onion

Garlic

Tomatoes

Cabbage

Hot Peppers

Sweet Peppers

Carrots

Total

Category

No.

Average SD

Case

50

0.06

0.07

Control

50

0.05

0.08

Case

50

0.01

0.07

Control

50

O.03

0.04

Case

50

0.05

0.05

Control

50

0.10

0.07

Case

50

0.47

0.40

Control

50

0.20

0.26

Case

50

0.43

0.51

Control

50

0.44

0.43

Case

50

0.41

0.50

Control

50

0.46

0.42

Case

50

0.68

0.43

Control

50

0.74

0.33

Case

50

0.06

0.16

Control

50

0.05

0.06

Case

50

0.35

0.47

Control

50

0.64

0.38

Case

50

0.13

0.29

Control

50

0.29

0.37

Case

50

0.13

0.27

Control

50

0.78

3.94

Case

50

2.84

1.92

Control

50

3.84

4.49

t

P
value*

0.38

0.69

-1.50

0.13

-3.31

0.01

3.80

0.00

-0.08

0.93

-041

0.67

-0.85

0.39

0.42

0.67

-3.36

0.00

-2.39

0.01

-1.17

0.24

-1.43

0.15

*P value statistically significant when P value <.0.05.

4.16 Fruits Intake of Participants:
The total average intake of fruits for postmenopausal women with CHD was low
1.59±1.72 compared with 2.14±1.58 for controls. The difference was statistically nonsignificant (P value = 0.10). Intake of Banana, Guava and Avocado by postmenopausal women
with CHD were low compared to their controls. This difference were statistically significant as
shown in table (16).
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Table (16) Two Independent T Test of Serving Size of Participants’ Fruits Intake
Vegetable type

Apple

Citrus

Kiwi

Banana

Strawberry

Guava

Avocado

Total Fruits

Category

No.

Average SD

Case

50

0.25

0.42

Control

50

0.39

0.45

Case

50

0.77

0.86

Control

50

0.55

0.52

Case

50

0.01

0.06

Control

50

0.12

0.02

Case

50

0.11

0.22

Control

50

0.25

0.41

Case

50

0.12

0.21

Control

50

0.18

0.17

Case

50

0.23

0.38

Control

50

0.48

0.37

Case

50

0.07

0.19

Control

50

0.25

0.28

Case

50

1.59

1.72

Control

50

2.14

1.58

t

P
value*

-1.57

0.11

1.54

0.12

-022

0.82

-2.07

0.04

-1.77

0.07

-3.19

0.00

-3.60

0.00

-1.65

0.10

*P value statistically significant when P value <.0.05.

4.17 Grains Intake of Participants:
The total average intake of grains for postmenopausal women with CHD was high 14.93±10.17
compared with 13.69±6.28 for controls. The difference was statistically not significant (P value
= 0.46).See table (17).
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Table 17: Two Independent t Test of Serving Size of Participants’ Grains Intake
Vegetable type

Refined bread

Whole grain bread

Pasta

Bulgur

Pizza

Rice

Coscos

Biscuits

Cake

Total grains

Category

No.

Average SD

Case

50

13.74

100.24

Control

50

11.82

7.16

Case

50

0.16

0.79

Control

50

0.88

2.59

Case

50

0.08

0.08

Control

50

0.02

0.04

Case

50

0.04

0.14

Control

50

0.01

0.03

Case

50

0.59

0.08

Control

50

0.93

0.42

Case

50

0.27

0.20

Control

50

0.29

0.24

Case

50

0.03

0.05

Control

50

0.01

0.02

Case

50

0.41

0.59

Control

50

0.36

0.58

Case

50

0.11

0.34

Control

50

0.24

0.50

Case

50

14.93

10.17

Control

50

13.69

6.28

t

P
value*

1.08

0.28

-1.87

0.06

4.75

0.00

1.71

0.08

-0.58

0.56

0.50

0.61

2.96

0.00

0.46

0.64

-1.46

0.14

0.73

0.46

*P value statistically significant when P value <.0.05.

4.18 Nuts and Seeds Intake of Participants:
As show in table (18), the total average intake of nuts for postmenopausal women with CHD was
low 0.11±0.24 compared with 0.84±2.09 for controls. The difference was statistically significant
(P value = 0.01).
This study shows that Walnut, Hazelnut, Cashews, Pistachio consumed by normal controls
women‘s by high amount than cases women and this difference was statistically significant.
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Table 18: Two Independent t Test of Serving Size Participants’ Nuts and Seeds
Intake
Vegetable type
Walnut

Hazelnut

Pumpkin seeds

Almonds

Cashews

Pistachio

Total nuts

Category

No.

Average SD

Case

50

0.01

0.03

Control

50

0.06

0.10

Case

50

0.01

0.03

Control

50

0.06

0.10

Case

50

0.03

0.06

Control

50

0.50

1.97

Case

50

0.01

0.04

Control

50

0.04

0.08

Case

50

0.01

0.03

Control

50

0.06

0.09

Case

50

0.04

0.14

Control

50

0.12

0.16

Case

50

0.11

0.24

Control

50

0.84

2.09

t

P value*

-3.26

0.00

-3.24

0.00

-1.16

0.09

-2.22

0.02

-3.85

0.00

-2.66

0.00

-2.43

0.01

*P value statistically significant when P value <.0.05.

4.19 Beverages Intake of Participants:
4.19.1 Soft Drinks
As shown in table (19). The average intake of soft drinks for postmenopausal women
with CHD was high 0.40±0.68 compared with 0.15±0.43 for controls. The difference was
statistically significant (P value = 0.03).

4.19.2 Coffee:
The average of coffee intake was high 0.66±1.34 for the postmenopausal women with
CHD compared with 0.61±0.65 for controls. The difference was statistically non-significant (P
value = 0.80).
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Table (19) Two Independent t Test of Serving Size of Participants’ Beverages Intake
Vegetable type
Soft Drinks

Fresh Fruit Juice

Coffee

Total Beverages

Category

No.

Average SD

Case

50

0.40

0.68

Control

50

0.15

0.43

Case

50

0.13

0.30

Control

50

0.20

0.33

Case

50

0.66

1.34

Control

50

0.61

0.65

Case

50

1.12

1.48

Control

50

0.98

0.76

t

P value*

2.20

0.03

-1.14

0.25

0.24

0.80

0.99

0.32

*P value statistically significant when P value <.0.05.

4.20 Herbs Intake of Participants:
This study shows that total herb‘s intake is low for the postmenopausal women with
CHD 1.70±0.76 compared with the control normal post-menopausal women 1.97±0.96. The
difference was statistically non-significant (P value = 0.13).See table (20).

Table 20: Two Independent t Test of Serving Size of Participants’ Herbs Intake
Vegetable type
Black tea

Green tea

Chamomile

Rosemary

Thyme

Total herbs

Category

No.

Average SD

Case

50

1.19

0.62

Control

50

1.42

0.90

Case

50

0.00

0.01

Control

50

0.02

0.14

Case

50

0.07

0.19

Control

50

0.06

0.23

Case

50

0.01

0.04

Control

50

0.02

0.14

Case

50

0.42

0.48

Control

50

0.44

0.44

Case

50

1.70

0.76

Control

50

1.97

0.96

t

P value*

-1.43

0.15

-0.85

0.39

0.29

0.76

-029

0.50

-0.23

0.81

-1.50

0.13

*P value statistically significant when P value <.0.05.

4.21 Spices Intake of Participants:
As shown in table (21), the total spices average intake was 1.64 for the postmenopausal
women with CHD compared to 0.99 for the controls, the difference didn‘t reach statistical
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significance. Black pepper intake was high (0.29) for cases compared to the normal control
women's.

Table 21: Two Independent T Test of Serving Size of Participants’ Spices Intake
Vegetable type

Black pepper

Basil

Cinnamon

Curry

Cloves

Turmeric
Total spices

Category

No.

Average SD

Case

50

0.29

0.43

Control

50

0.27

0.31

Case

50

0.75

4.09

Control

50

0.20

0.36

Case

50

0.27

0.51

Control

50

0.18

0.37

Case

50

0.00

0.02

Control

50

0.02

0.10

Case

50

0.19

0.38

Control

50

0.11

0.25

Case

50

0.10

0.24

Control

50

0.18

0.36

Case

50

1.64

4.19

Control

50

0.99

1.37

t

P
value*

0.30

0.76

0.94

0.34

1.04

0.30

-1.43

0.15

1.33

0.18

-1.29

0.19

1.04

0.30

*P value statistically significant when P value <.0.05.

4.22 Oil Intake of Participants:
The study reveal that the average of use of olive oil by cases (the postmenopausal women with
CHD) was 0.80±0.85 and for sunflower oil use 1.68±0.91 in comparison to 0.70±0.64 for olive
oil and 0.98±0.74 for sunflower oil for the control cases. The difference was statistically
significant (P value = 0.00).
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Table 22: Two Independent T Test of Serving Size Participants’ Oil Intake
Oil type

Olive oil

Corn oil

Sunflower oil

Butter

Margarine

Total oil

Category

No.

Average SD

Case

50

0.80

0.85

Control

50

0.70

0.64

Case

50

0.40

0.78

Control

50

0.42

0.67

Case

50

1.68

0.91

Control

50

0.98

0.74

Case

50

0.05

0.13

Control

50

0.08

0.31

Case

50

0.12

0.33

Control

50

0.09

0.30

Case

50

3.06

1.07

Control

50

2.28

1.22

*P value statistically significant when P value <.0.05.
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t

P
value*

0.61

0.51

-0.13

0.89

-4.20

0.00

-0.53

0.59

0.53

0.59

3.40

0.00

Chapter 5
Discussion
Reference to the results gained in Chapter (4), we observed the following factors related to the
postmenopausal women:

5.1 Socioeconomic Status of the Study Participants
The result show 68% were married and 16% were divorced 14% widow of PMW with
CHD. This result matched with Sekuri (2003) study which revealed that four out of ten women
were living alone because of either being single, divorced or widowed and half of the women
had four or more children (married).
The result shows 48% of cases have basic level education, and 68% of cases were poor,
and this matched with the study that said cardiovascular risk factors are thought to be high in
people with low educational and low socioeconomically levels. (Sekuri et al., 2003).
The result shows 96% of cases unemployed with low socioeconomically factors. This
matched with the study, that one third of the women stated their income was inadequate to pay
for household expenditures.

5.2 Obstetric History of the Study Participants
5.2.1 Abortion
The result of the current study showed that a high percent of abortion occurs in
postmenopausal women, and this agree with the Parker (2014) study which suggests that
women with a history of pregnancy loss (miscarriage or stillbirth) have an increased risk of total
CHD, after adjusting for traditional cardiovascular risk factors and the number of pregnancies.
(Parker et al., 2014).
Pregnancy losses and age at menopause are possibly related to cardiovascular disease risk in
postmenopausal women. (De Kleijn et al., 1999).

5.2.2 Stillbirth
The present study reveals that the number of stillbirth play a role in the appearance of
CHD in postmenopausal women, and this result matched with the study that says women with a
history of one or more stillbirths or one or more miscarriages appear to be at increased risk of
future CVD. (Parker et al., 2014).
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5.2.3 Breastfeeding
As shown in the current study almost all women nurse their babies. These findings agree
with Parker study in which showed that postmenopausal women who breastfed their children
for a long time (increased duration of lactation) was associated with a lower prevalence of
hypertension, diabetes, hyperlipidemia and cardiovascular disease. (Parker et al., 2014).

5.3 Ages of Participants
The current study reveals that the average age of postmenopausal women with coronary
heart diseases was 60±5.93 and 55±4.7 for their controls. This finding matched with Oliveira
and Filho study which stated that the average age of postmenopausal women with coronary
heart diseases was 60.98±9.23 years, (in this study 217 women were assessed and their average
age was 60.98±9.23 years: median61; minimum and maximum45 and 86 years, respectively)

5.4 Family History of Chronic Disease of the Study Participants
Family history plays a role in CHD risk. The risk increases if a father or a brother was
diagnosed with CHD before 55 years of age, or if the mother or a sister was diagnosed with
CHD before 65 years of age.

5.4.1 Family History of CHD
This present study revealed that cases more than controls had a positive family history of
CHD, which is statistically significant difference, and this agree with a British study in 2004
that dealt with the study of medical records of 4286 women, this study appear that 694 women
(16.2%) had CHD, 220 (31.7%) had a history of myocardial infarction and 470 (67.7%) had a
history of angina but with no history of myocardial infarction. The study found that CHD in
second-degree relatives, even in the absence of CHD in a first-degree relative, is significantly
associated with self-reports of early-onset CHD, and this seems to be attributable in large part to
early-onset disease or having more than one affected second-degree relative. In addition, having
second-degree relatives with early-onset CHD substantially increased the strength of association
with CHD, compared with having affected first-degree relatives only. (Lawlor et al., 2004).
Other study results show that, family history of early-onset stroke in first-degree relatives
was significantly associated with early onset of CHD diseases. (Scheuner et al.,2006).
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5.4.2 Family History of Diabetes
The current study more than the half of cases have family history of diabetes and this
matched with a study which found that family history of diabetes was significantly associated
with early-onset CHD in women. Diabetes is a stronger risk factor for CHD in women than in
men. The results suggest that genetic or environmental behavioral factors shared by family
members contribute to the CHD, associated with diabetes in women rather than factors solely
associated with the internal milieu of females (e.g., hormones). Additional evidence for
diabetes-related genetic factors contributing to CHD among women comes from a study that
found the influence of genetic factors on body fat, insulin, and cardiovascular disease differed
between the sexes, with higher heritability estimates for women. (Scheuner et al., 2006).

5.4.3 Family History of Hypertension
In the present study showed that 68% of postmenopausal women with CHD have family
history of hypertension. This finding consistent with Ranasinghe et al, (2015) who proved that
family history of hypertension are nearly 1.4 times more likely to develop hypertension than
those without a family history, also positive family history of hypertension had higher LDL
cholesterol and triglycerides. Participants with a family history of hypertension displayed a
significant higher mean BMI, waist and hip circumference and diastolic blood pressure than
those without a family history. Family history of hypertension was also associated with the
prevalence of obesity, central obesity and metabolic syndrome.
Family history of hypertension has been linked with an enhanced risk of developing
atherosclerosis. P-selectin is also expressed in the endothelium overlying atherosclerotic
plaques, and increased P-selectin levels that have been shown to be associated with the
increased incidence of coronary artery disease. (Solini et al., 2009).

4.5 Present Chronic Diseases of the Study Participants
5.5.1 Hypertension (HTN)
The current study showed a statistically significant positive association between HTN and CHD
whereas 88% of postmenopausal women with CHD have hypertension these results agrees with
(Sekuri et al., 2003) in which revealed that Turkish rural postmenopausal female population
had a hypertension prevalence of 62% for each ten mmHg increase in systolic blood pressure,
coronary artery disease risk increases by 22%.
These finding also agree with Pradhan & Upadhya study which appear that high B.P is
positively and independently associated with the risk of stroke, elevated diastolic B.P and
systolic B.P is a strong predictor risk for CHD. (Pradhan & Upadhya., 2013).
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5.5.2 Diabetes and Hyperlipidemia
The current study revealed that 66% of postmenopausal women were diabetic and 58%
were hyperlipidemic. These results matched with a study which represent 80% of participants
were postmenopausal women, in this population, there was a high prevalence of CHD risk
factors, including diabetes 20% and dyslipidemia 49% (Gierach et al., 2006). DM accelerated
the atherogenesis and increase the risk of MI particularly in women, the mortality rate from
CHD is 3 to 7 times higher among diabetes women than among people without diabetes.
(Pradhan & Upadhya., 2013).

5.6 Menopausal Symptoms of the Study Participants
5.6.1 Flushes
The present study revealed that 58% of postmenopausal women with CHD suffer from
hot flushes. These finding matched with (Huang et al, 2009) study that appear a 16% of
participants reported clinically significant hot flushes at baseline. Second prospective study of
mid-aged women, it's found that women who reported having hot flushes or night sweats often
have an increased risk of developing CHD over a period of 14 years, even after taking the
effects of age, menopause, lifestyle and other chronic disease risk factors into account. (Gast,
2015).

5.6.2 Depression
According to the present study it is seen that 42% of cases (postmenopausal women with
coronary heart disease) suffer from depression, and this is less than the controls which present
47% .This results agree with a (Wassertheil-Smoller et al.,2004) study which find that the
prevalence of depressive symptoms on a screening instrument is quite high at 16% , depression
is significantly related to risk factors for CHD and history of cardiovascular morbidity, and
among those with no previous CHD, also depression is an independent predictor of CHD and
all-cause mortality. For those with a history of CHD, baseline depressive symptoms are
significantly associated with stroke.

5.7 Body Mass Index of the Study Participants
The current study showed that 65% of participant were obese, and this agree with the
study which reveal that the mean body mass index was 31.37±6.34 kg/m2, with a greater
frequency of obesity (56%), although the category pre-obesity in isolation was the most
frequent (30%). (Oliveira and Filho. 2005).
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5.8 Anthropometric Measures of the Study Participants
The current study showed that the average body weight and waist circumference of
(cases) postmenopausal women with coronary heart diseases is higher than controls one. This
finding matched with Danková study which

measure the mean values of anthropometric

parameters: Weight (kg), height, Waist circum. (cm), BMI (kg/m2) in premenopausal women
and postmenopausal women, except for the body height, the weight and waist circumference
were higher in the group of postmenopausal women than in premenopausal women.(Danková
et al., 2013).

5.9 Dietary Behavior of the Study Participants
5.9.1 Red Meat
The current study showed that result which revealed that 32 women with CHD eat
untrimmed meat, comparing to only 12 women without CHD that eat untrimmed meat. This
relationship shows that untrimmed meat play a role in the appearance of CHD and this finding
agree with Bernstein et al. and Li et al studies.
High red meat consumption was associated with higher rates of smoking, angina,
hypertension, hypercholesterolemia, diabetes, lower physical activity, increased intake of trans
fat, and decreased intake vitamin E and multivitamins. The major groups of protein sources
were not highly correlated with each other. Higher intakes of red meat, red meat excluding
processed meat, red meat to poultry ratio, red meat to poultry plus fish ratio, and high-fat dairy
were significantly associated with increased risk of CHD. Higher intakes of poultry, fish, and
low-fat dairy sources were significantly associated with decreased risk. Animal protein was
associated with increased risk and vegetable protein was associated with decreased risk.
(Bernstein et al, 2010). Dietary intervention and studies showed that visible fat trimmed lean
red meat does not raise blood cholesterol and LDL-cholesterol levels. In fact, low saturated fat
diets containing lean red meat are associated with a reduction of LDL-cholesterol levels in both
subjects with hypercholesterolemia and healthy subjects. Lean red meat is also a good source of
protein, omega-3 fatty acids, vitamin B12, niacin, zinc and iron. (Li et al., 2005).

5.9.2 Fish
The current study showed that 98% of cases eat fish, but only 10% of cases cook fish by
grilling conversely to 30% of controls. This finding matched with a study conducted with
women in the nurses' health study reported an inverse association between fish intake, omega-3
fatty acids, and CHD death. Compared with women who rarely ate fish (less than once per
month), the risk for CHD death was 21%, 29%, 31%, and 34% lower for fish consumption one
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to three times per month, once per week, two to four times per week, and five times per week
respectively (P for trend 0.001). Fish consumption has been shown to be related to reduced
sudden cardiac death, a strong negative relationship was reported between fish intake and risk
for sudden death (i.e., 5.5 g of omega-3 fatty acids per month, equivalent to two fatty fish meals
per week, was associated with a 50% reduced risk of primary cardiac arrest). (Kris-Etherton et
al., 2002).
Other study in southeastern USA reveals that an inverse association between total fish, fried
fish, and baked/grilled fish intakes with total mortality. The association was attenuated when we
excluded participants with chronic disease at baseline, and only baked/grilled fish was
statistically significantly inversely associated with total mortality. (Villegas et al., 2015).

5.9.3 Dairy Product
This present study appeared that 86% of cases and 92% of controls eat dairy product with
whole fat, compared to 14% which use low fat dairy product. This result consistent with the
study which indicates that the majority of observational studies have failed to find an
association between the intake of dairy products and increased risk of CHD, coronary heart
disease, and stroke, regardless of milk fat levels. Results from short-term intervention studies on
CHD biomarkers have indicated that a diet higher in saturated fat from whole milk and butter
increases LDL cholesterol when substituted for carbohydrates or unsaturated fatty acids.
However, they may also increase HDL and therefore might not affect or even lower the total
cholesterol: HDL cholesterol ratio. (Huth and Park, 2012).

5.9.4 Pickles (salt) Intake
The current study showed that 58% from postmenopausal women with CHD consume
salts in the form of pickles more than half of the sample. This finding matched with Meneton et
al which revealed that reduction of daily salt intake from 12 to 9 g would translate into a
decrease of 16 and 22% in the prevalence of myocardial infarcts and strokes, respectively.
(Meneton et al., 2005). It appears clearly that a positive relationship exists between dietary salt
intake and blood pressure levels. There is an exponential relationship between blood pressure
levels and the individual risk of developing cardiovascular diseases such as myocardial infarcts
or strokes, salt intake should affect the prevalence of cardiovascular diseases. Another studies,
reveal that a five g per day higher salt intake (2000 mg of sodium) is associated with a 17%
greater risk of total cardiovascular disease, and crucially a 23% greater risk of stroke.
(Cappuccio, 2013).
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5.9.5 Fast Food
The current study revealed that 60% of cases postmenopausal women with coronary
heart diseases eat fast food in comparison to their controls only 30% of them who eat fast food.
This results agree with study in which 15-yrfollow-up of American women showed that higher
fast food intake ≥ 2 times resulted in greater insulin resistance. (Bahadoran et al., 2015). The
adverse effects of fast foods consumption on the development of metabolic abnormalities has
been reported in several investigations. A Chinese Singaporeans with relatively frequent intake
of Western-style fast food items (two times per week) have an increased risk of developing type
2 diabetes mellitus and dying of CHD relative to their peers with little or no reported intake of
Western-style fast food. (Odegaard et al., 2012).

5.10 Lifestyle of the Study Participants
The present study showed that 80% of postmenopausal women with coronary heart
diseases were physically inactive, this result matched with the study of postmenopausal that
done in U.S.A that says that prolonged sitting time was associated with increased risk of
incident CHD, stroke, and total CHD, independent of leisure-time physical activity. However,
low levels of leisure-time physical activity were also strongly associated with increased CHD
risk. (Chomistek et al., 2013).

5.11 FBS and Blood Lipid Profile of Participants
The current study showed that postmenopausal women with coronary heart diseases have
a higher level of total cholesterol and LDL cholesterol than premenopausal women, this finding agrees with two studies. The first of them says that mean levels of serum total
cholesterol, LDL cholesterol were significantly higher in postmenopausal women than in
premenopausal women of the same age. (Peters, et al, 1999). The second one, said that Iranian
women in the postmenopausal group had higher levels of LDL cholesterol in comparison with
per menopausal and premenopausal statuses (P < 0.001). (Sekuri et al., 2003).
After adjusting for age variable, only total cholesterol and LDL cholesterol were
significantly higher in postmenopausal women.However, serum level of Triglycerides (TG),
Fasting Plasma Glucose (FPG), were not statistically different in the different menopausal
status. (Yousefzadeh et al., 2013). The prevalence of hypercholesterolemia was considered to
be 35% in the postmenopausal period. The average blood cholesterol level was determined to be
192 ±36.01 mg/dL. (Sekuri et al., 2003) and this correspond to the study , seventeen of 207
cases had been diagnosed as having type 2 diabetes previously and the mean duration of
diabetes was 5.68 ± 4.58 year. (Sekuri et al., 2003).
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5.12 Postmenopausal Women with CHD Protein Intake
The present study shows that major dietary protein sources: red and processed meat ,
dairy products, fish, nuts, eggs and legumes were not statistical significant with the presence of
CHD in postmenopausal women with coronary heart diseases; this result agree with (Haring et
al, 2014) which supposed that no significant associated between protein intake and CHD risk.
This study reveals that analyses of major protein sources, show no statistically significant trends
between animal or vegetable-based food groups and risk for CHD. In this prospective study of
over 29,000 postmenopausal women followed for 15 years, it is found that inverse associations
of vegetable protein and legume food sources and positive associations of dairy and red meat
food sources for CHD mortality when substituted in place of carbohydrate. (Kelemen et al.,
2004).

5.13 Postmenopausal Women with CHD Vegetable and Fruits Intake
The current study showed that there is a relationship between the consumption of fruits
and vegetables and the presence of heart disease in postmenopausal women with coronary heart
diseases. This finding matched with Yochum et al., (1999) study in which postmenopausal
women supports that greater intake of dietary flavonoids is associated with a decreased risk of
death from CHD. It is observed a statistically significant 38% reduction in CHD mortality in the
highest category of total flavonoid intake compared with the lowest. Although the risk was
decreased in each category of flavonoid intake compared with the lowest, no dose response
relation was observed.


Broccoli

The current study showed that the intake of broccoli was statistically insignificant (P value
=0.13). This finding agree with study which show a statistically significant inverse doseresponse relation with CHD mortality, one of three foods contributing a significant amount to
flavonoid intake in this population. (Bendinelli et al., 2011).


Apples

The current study showed that the intake of apples was statistically insignificant (P value
=0.11). This finding agree with study which show no significant decrease in CHD mortality and
increase apple intake. (Bendinelli et al, 2011).There was also an inverse association between
the consumption of fruit and vegetable and CHD risk, particularly for green leafy vegetables
and vitamin C rich fruit and vegetables, increasing consumption of raw leafy vegetables
decrease the risk of CHD was suggested (P for trend =0.06). (Bendinelli et al., 2011).
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5.14 Postmenopausal Women Grains Intake
The current study showed that the intake of grains for postmenopausal women with CHD
was high compared for controls, this finding disagree with a study in which the subjects with a
mean intake of three servings of whole grain/d had a 23% and 28% lower risk of total mortality
and incident CAD respectively than those who did with a mean intake of 0.1 serving/d. (Steffen
et al, 2003). The relationship between the whole grain consumption, CHD and CVD, (Flight
&Clifton, 2006) found a protective effect for either or both diseases. A higher recent dietary
fiber intake was associated with a lower risk of coronary heart disease and all-cause mortality.
(Streppel et al., 2008).

5.15 Postmenopausal Women Nuts and Seeds Intake
The present study revealed that the total average intake of nuts for postmenopausal
women with CHD was low compared with controls. The difference was statistically significant.
This results agree with Jenkins et al study in which Consumption of 73 g of almonds daily used
as a supplement in the diets of hyperlipidemic subjects reduced LDL cholesterol from baseline
by 9.4%, whereas 37 g/d almonds (a ―hand full‖) reduced LDL cholesterol by 4.4%. (Jenkins et
al, 2002). Almonds are used as snacks in the diets of hyperlipidemic subjects, significantly
reduce coronary heart disease risk factors, probably in part because of the nonfat (protein and
fiber) and monounsaturated fatty acid components of the nut. The association between nut
consumption and CVD was slightly attenuated, but higher consumption (five or more than five
servings/d) remained significantly associated with decreased risk, compared with women who
almost never consumed nuts. (American Society for Nutrition, 2009).

5.16 Postmenopausal Women Beverages Intake
5.16.1 Coffee
The present study showed that the average intake of coffee was high for the postmenopausal
women compared with the controls, these results are consistent with a study that revealed the
effect of intake of one-three cups of coffee per day, it has an protective effect in a total death
from cardiovascular and other inflammatory diseases in a group of postmenopausal women.
(Andersen et al., 2006).
Consumption of coffee, a major source of dietary antioxidants, may inhibit inflammation and
thereby reduce the risk of cardiovascular and other inflammatory diseases in postmenopausal
women. (Andersen et al., 2006).
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5.16.2 Sugar-Sweetened Beverages
The present study revealed that the average intake of soft drinks for postmenopausal women
with CHD was high compared to controls, these finding matched with study in which show that
positive association between regular consumption of Sugar-Sweetened Beverages and risk of
CHD. This association remained significant even after adjustment for a multitude of dietary and
lifestyle factors. (Fung et al., 2009).

5.17 Postmenopausal Women Herbs Intake
5.17.1 Tea
The present study showed that the total average of black tea intake was less than the controls,
these finding matched with Peters et al study which revealed that increase in the amount of tea
consumption decrease in the rate of cardiovascular disease outcomes. (Peters et al, 2001).The
polyphenol flavonoids in tea are thought to have a protective effect on cardiovascular disease.
Oxidized low density lipoproteins occur in atherosclerotic plaques in the vascular system and
heart. Flavonoids have ant oxidative properties that prevent oxidation of low density
lipoproteins in vitro. (Peters et al., 2001).
5.17.2 Green tea
The current study showed that the intake of green tea was almost zero, these finding matched
with a study which appeared the presence of significant association between the highest green
tea consumption and reduced risk of CAD. Furthermore, an increase in green tea consumption
of one cup/d was associated with a 10% decrease in the risk of developing CAD. (Wang et al,
2011). In green tea, catechins constitute 80–90% of total flavonoids. However, during the
oxidative process that occurs in the production of black tea, the catechin content is only 20–
30%. Therefore, if catechins are the most important contributor to the beneficial effect of green
tea on CAD risk, the relative lack of association between black tea consumption and CAD risk
is reasonable. It is found that dietary intakes of flavanones and anthocyanidins were associated
with a decreased risk of death due to CHD, CVD, and all causes combined after multivariate
adjustment. (Mink et al., 2007).

5.18 Postmenopausal Women Spices Intake
5.18.1 Black Pepper
The current study showed that the average use of black pepper in postmenopausal women with
CHD was the same as in their controls, these results agree with CFTRI (Central Food
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Technological Research Institute in India) that suggests that black pepper may help the body
regulate cholesterol. High cholesterol levels can lead to high blood pressure, increasing the risk
of heart attack and stroke. Black pepper is a good source of the mineral chromium. Chromium
helps the body metabolize fats and carbohydrates. It also stimulates synthesis of cholesterol and
fatty acids. (Allane, 2011).
5.18.2 Basil
The current study showed that the average use of basil in food is high in cases more than
controls. Basil leaves show positive impact in reducing of cholesterol level in the body thereby
it is helpful in prevention of cardiac diseases. Basil leaves also act as a tonic for heart, the flow
of blood circulation enhances when juice of fresh leaves are applied locally. (Gyanunlimited,
2013).

5.19 Postmenopausal Women Oil Intake
5.19.1 Olive Oil
The current study showed that the average intake of olive oil was high in cases compared to
their controls. These finding not matched with study of postmenopausal women that revealed an
inverse association between olive oil consumption and CHD risk also emerged in the stratum of
postmenopausal women. (Bendinelli et al, 2011).The antioxidant phenolic fraction, along with
high contents of squalene and oleic acid, may confer to olive oil its health-promoting properties.
Recent studies and reviews confirmed the effects of olive oil polyphenols on heart disease risk
factors and oxidative damage (38–40), although a protective effect of leafy vegetables and olive
oil was evident only in postmenopausal women. (Bendinelli et al., 2011).
5.19.2 Sunflower Oil
The current study showed that the average intake of sunflower oil was high in cases compared to
their controls. These finding matched with study of postmenopausal women which provides
evidence of an inverse association of coronary heart disease with the intake of vitamin E from
food. Women in the highest quintile of vitamin E intake had less than half the risk of death from
coronary heart disease of women in the lowest quintile. (kushi et al., 1996). The intake of other
foods that provide vitamin E, including margarine and mayonnaise, also appeared to be inversely
associated with coronary mortality.
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Chapter 6

Conclusions and Recommendations

6.1 Conclusions
In the current study, the goal clarifies the effect of dietary intake and habits on the serum
lipid profile and occurrence of coronary artery disease among postmenopausal women. The
study was conducted in AL-Shifa Hospital and in Al Rimal Health Center, and included 50
cases of postmenopausal women with coronary heart diseases, and 50 controls postmenopausal
women without coronary heart diseases. This research indicated that postmenopausal women
status affected by their diary habits and by other factors as follow:
All the samples were postmenopausal women, the majority were married and with basic
educational level.
Lower socioeconomic status and unemployed of the majority of women affected on their
dietary behavior and its relationship with occurrence of coronary heart diseases.
Concerning the obstetric history of postmenopausal women, a high percent of abortion occur
and one or more stillbirth play role in the appearance of CHD in postmenopausal women.
Most women breastfeed their babies and this play a good role in the prevention of the risk
factors of CHD.
Regarding to the participants‘ associated medical conditions, the hypertension, diabetes and
hyperlipidemia are positive factors in the presence of CHD in postmenopausal women.
Positive family history of CHD, hypertension, diabetes and hyperlipidemia all play a role in
CHD risk of postmenopausal women. The risk increases if a father or a brother was
diagnosed with CHD before 55 years of age, or if a mother or a sister was diagnosed with
CHD before 65 years of age.
There is a positive relation between obesity in post menopause women and coronary heart
diseases.
Among nutritional status indicators, the use of untrimmed meat skinned chicken whole fat
dairy product and the use of appetizer all play a role in the presence of coronary heart
diseases in postmenopausal women .
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The absence of participation on diet regimen and a lifestyle free of sporting activities, all
this play a positive role in the appearance of CHD in the post menopause women.
A positive relationship between the consumption of fruits and vegetables and the presence of
heart disease in postmenopausal women.
Nut consumption was associated with decreases coronary heart diseases in postmenopausal
women five or more per day serving.
Regarding drinks intake, a significant positive association between coffee and CHD was
observed, and between the green tea consumption in reducing risk of CHD.
A significant positive association between regular consumption of Sugar-Sweetened
beverages and risk of CHD.
Regarding intake of oil an inverse association between olive oil consumption and CHD risk.

6.2 Recommendations
6.2.1 Recommendations to policy makers and health providers
1. Primary prevention of coronary atherosclerosis in the population in Gaza Strip.
2. Increase in educational message focusing on cardiovascular disease promotes the
overall objectives of enhancing the cardiovascular health of women in Gaza Strip.
3. Improving the lifestyles of patients in the region will be crucial for improving longterm outcomes, although cultural and other barriers will need an overcoming.
4. Appropriate prescribing for the management of cardiovascular risk factors and
established cardiovascular disease holds the key to improve outcomes in the short
term.
5. Future study should be carried out to include all areas of the Gaza Strip.

6.2.2 Recommendations and advices to CHD patients
1. CHD patients should follow clinical nutritionists advices and diet plans for
cardiovascular disease risk reduction, such as: a healthy diet, maintaining a healthy body
weight, recommended levels of blood lipids, a normal blood pressure and blood glucose
level, regular physical activity, and increase herds and nuts intake .
2. They should pay attention to postmenopausal women with coronary heart disease which
have positive family history of hypertension, diabetes and hyperlipidemia through
repeated visit to the clinic for periodic examination.
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3. Give information to menopausal women and their family members or carers (as
appropriate) that includes:
a. An explanation of the stages of menopause.
b. Common symptoms and diagnosis.
c. Lifestyle changes and interventions that could help general health and wellbeing.
d. Benefits and risks of treatments for menopausal symptoms.
e. Long-term health implications of menopause.
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Diet Plan for Postmenopausal Women with Coronary Heart Diseases

Diet Plan # 1

Breakfast


1 slice whole-wheat bread, toasted.



1 large egg, cooked in 1/4 tsp. olive oil with a pinch each of salt and pepper.



3 Tbsp. hummus.



one cup black coffee or herbal tea

Mid-morning


Fruit (1 medium banana) / Drink water.

Lunch


Chicken breast / white fish / lean meat.



Rice / whole-wheat pasta / small boiled new potatoes.



Large serving of vegetables or salad.

Mid – afternoon



One serving of fruit (Guava)



Mug green tea.



Handful mixed nuts & seeds.

Dinner



Sandwich: 2 Slices of bread with feta cheese + olive oil.



Mixed salad including vegetables of different colors with extra olive oil.



Low fat / low sugar yoghurt.
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Diet Plan # 2

Breakfast


1 pita whole-wheat bread.



1/4 medium avocado, mashed.



1 large egg, cooked in 1/4 tsp. olive oil.



1 clementine.

Mid-morning Snack


1 medium apple.



1 serving Chicken.



1/2 cup cooked whole-wheat couscous.



1 cup steamed broccoli florets

Lunch

Mid – afternoon Snack



1/4 cup sliced strawberries



2 cups mixed greens.



1/2 cup sliced cucumber.



2 Tbsp. grated carrot.



Serve with 1 whole-wheat pita with 3 Tbsp. hummus for dipping.

Dinner

Top salad with 1/2 Tbsp. each olive oil & vinegar.
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Diet Plan # 3
Breakfast


1 slice whole-wheat toast




1 medium banana
1 hard-boiled egg seasoned with a pinch each of salt and pepper.

Mid-morning Snack


5 walnut halves.

Lunch


1 serving Mediterranean Tuna



1 cup of cooked spinach



1 slice whole-wheat bread, toasted.

Mid – afternoon Snack
1 medium apple

Dinner


1/2 cup cucumber slices



5 cherry tomatoes, halved



1 Tbsp. feta cheese



5 Kalamata olives, pitted



1/4 cup of boiled and ground chickpeas
Combine ingredients and top salad with 1/2 Tbsp. each balsamic vinaigrette and
olive oil.
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The Impact of Dietary Intake and Dietary Behavior on Coronary
Heart Disease of Post-menopausal Women: A Case Control Study
SN

Research Category
1.
Case(CAD)
2.
Control (no CAD)
If answer 1, type of CAD
1.
Angina
2.
MI
Name of health center
Residenc 1. North
2. Gaza 3.
Mid-area 4.
Khan Yunis
5.
Rafah
y
Gaza
Civil Status
1.
Refugee
2.
Non-refugee
Personal data
Age……………………..years
Age at first menstrual period…………………………years
Age at last menstrual period…………………….years Age at first pregnancy……………………………………years
Socioeconomic Characteristics
Marital Status 1.
Single1.
Married2.
Divorced
3.
Widowed
Employment
1.
Employed 2.
Unemployed
Educational level 1.
Illiterate
2.
Primary 3.
Preparatory 4.
Secondary 5.
University
Household Income per month ……………………………NIS
Number of Rooms ---------------------------------- Number of Family Members-----------------------Obstetric History
Antepartum hemorrhage
1.
Yes
2.
No
Postpartum hemorrhage
1.
Yes
2.
No
C. Section
1.
Yes
2.
No
Abortion
1.
Yes
2.
No
Delivery of stillbirth
1.
Yes
2.
No
Delivery of child with congenital malformation
1.
Yes
2.
No
Contraceptive Use
Did you use contraception
1.
Yes
2.
No
If yes, what isit ?
1.
Hormonal
2.
Other
If hormonal, what is it:…………………
How long did you use
hormonalcontraceptive:……………months
Breastfeeding
Did you breastfeed your children?
1.
Yes
2.
No
1.
Exclusive 6
2.
Not exclusive
If yes, was it
mo
Family History of Chronic Disease
CAD
1.
Yes
2.
No
Hypertension
1.
Yes
2.
No
Diabetes mellitus
1.
Yes
2.
No
Hyperlipidemia
1.
Yes
2.
No
Liver disease
1.
Yes
2.
No
Clinical Condition
Hypertension
1.
Yes
2.
No
Diabetes mellitus
1.
Yes
2.
No
Hyperlipidemia
1.
Yes
2.
No
91

Liver disease
1.
Yes
2.
No
Renal disease
1.
Yes
2.
No
Menopausal Symptoms
Flushing
1.
Yes
2.
No
Flashing
1.
Yes
2.
No
Depression
1.
Yes
2.
No
Anthropometric Measures
Weight…………………….kg
Height………………….cm
WC……………………cm
Dietary behavior
Type of oil used
1.
Olive
2.
Corn
1.
Sunflower
2.
Other
Preparing meat
1.
Trimmed
2.
Untrimmed
Cooking meat
1.
Frying
2.
Grilling
1.
Boiling
Cooking chicken
1.
Skinned
2.
Unskinned
Eating fast food
1.
Yes
2.
No
Eating fish
1.
Yes
2.
No
If yes, how cooked
1.
Frying
2.
Grilling
Dairy product
1.
Whole
2.
Skimmed
Pickles use
1.
Yes
2.
No
Drinks
1.
Fresh fruits
2.
Soft drinks
1.
Tea/coffee
Are you on diet regimen
1.
Yes
2.
No
If yes, what is
it……………………………..
Lifestyle
Smokers
1.
Smoker
2.
Non smoker 1.
Ex-smoker
Are you physically active
1.
Yes
2.
No
If yes, which type of exercise
1. Light exercise(1-2 days/week for 30 min))
2. Moderate exercise (3-4 days/week for 30 min)
3. Very active (exercise 6-7 days /week for 30 min or more)
Laboratory Findings
Total cholesterol
HDL
LDL
Triglyceride
FBS
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Food frequency questionnaire

Food Items

Fat(g/serving

Directions: For each group of foods, write in the number of times PER DAY or WEEK the
person eats any of them and CIRCLE the serving size that is closest to what she usually eats.
Serving Size
Small ½ Average 1

Large2

Dairy Products (1serving=1 cup equivalent)
Whole milk

8

1/2 cup

1 cup

1.5c

Low fat milk

2

1/2 cup

1 cup

1.5 c

Feta cheese(1oz)

6
1/8 cup
1/4 cup
1/2c
Meat, Fishes, Eggs & Beans/1 serving=3 oz. equivalent

Red meat, lean (3 oz.)

15

1.5oz.

3oz./85 g

6oz./171g

Poultry/turkey (3oz)

3

42g

85g

171g

Salmon,cooked,3 oz.

3

42g

85g

171g

Sardines, oil canned

3

42g

85g

171g

Tuna, water canned

<1

42g

85g

171g

Egg
Beans, dry, cooked

5
1/4 c

1Egg
1/2 cup

2Eggs
1cup

Vegetables(1 serving=1/2 cup equivalent) all items have 0 fat content
Broccoli
¼ cup
½ cup
1 cup
Spinach
¼ cup
½ cup
1 cup
Potatoes
½med
1 medium
2 med
Onion
½ med
1 medium
2 med
Garlic
½ clove
1 clove
2 cloves
Tomato
½ med
1 medium
2 med
Cabbage
1/4cup
1/2cup
1cup
Hot peppers
1/4cup
1/2cup
1 cup
Sweet peppers
1/4 cup
1/2 cup
1 cup
Carrots
1/2med
1 medium
2 med
Fruits(1 serving=1/2 cup equivalent) have 0 fat content, except avocado
Apple
½ med
1 medium
2 med
Citrus
½ citrus 1 medium
2
Kiwi
1/2kiwi
1medium
2
Bananas
½ med
1 medium
2 med
Strawberries
¼ cup
½ cup
1 cup
Guava
1/2med
1 medium
2 med
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Total
Servings

Avocado(1 item)

26
1/8 cup
¼ cup
½ cup
Grains (1 serving=1 ounce equivalent)
White pita bread
¼
1/2pita
1 pita
Whole wheat pita
1/4 pita
1/2 pita
1 pita
Pasta( cooked)
1/4 cup
½ cup
1 cup
Bulgur
1/4 cup
1/2 cup
1 cup
Pizza
1 slice
2 slices
3 slices
Rice
1/4cup
1/2cup
1 cup
Couscous
1/4cup
1/2cup
1 cup
Biscuits,1 piece
5
1/2piece
1piece
2 piece
Cake,sponge,1 slice
3
1/2
1 slice
2
Nuts & Seeds(1 serving=1 ounce equivalent or a level handful for an average adult)
Walnuts (57g)
18
1/2
28.5g
57g
Hazelnuts(57g)
35
1/2
28.5g
57g
Pumpkin Seeds(57g)
24
1/2
28.5g
57g
Almonds(57g)
18
1/2
28.5g
57g
Cashews(57g)
16
1/2
28.5g
57g
Pistachios(57g)
15
1/2
28.5g
57g
Beverages: all items have 0 fat content
Soft drinks
1/2cup
1 cup
2 cup
fruit juice
1/4cup
1/2cup
1 cup
Commercial juices
1/2 cup
1 cup
2 cup
Coffee
1/2cup
1 cup
2 cup
Black tea
Green tea
Chamomile
Rosemary
Thyme(drink or eat)
Chilli or hot chilli
Hot pepper
Basil
Cinnamon
Curry powder
Cloves
Turmeric
Olive oil,1 tbsp.
Corn oil,1 tbsp.

Herbs, all items have 0 fat content
½ cup
1 cup
½ cup
1 cup
½ cup
1 cup
½ cup
1 cup
½ cup
1 cup
Spices (dried)
½ tsp.
1 tsp
½ tsp.
1 tsp
1/2tsp.
1 tsp.
1/2tsp.
1 tsp.
½ tsp.
1 tsp.
1/2tsp.
1 tsp.
½ tsp.
1 tsp.
Oils &fats (serving size=1 tsp.)
14
½ tsp.
1 tsp.
14
½ tsp.
1 tsp.
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2 cup
2 cup
2 cup
2 cup
2 cup
2 tsp.
2 tsp.
2 tsp.
2 tsp.
2 tsp.
2 tsp.
2 tsp.
2 tsp.
2 tsp.

Sunflower oil,1tbsp
Soy oil,1tbsp
Butter,1 tbsp.
Margarine,1tbsp

14
14
12
11

½ tsp.
½ tsp.
1/2tsp
1/2tsp
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1 tsp.
1 tsp.
1 tsp.
1 tsp.

2 tsp.
2 tsp.
2 tsp.
2 tsp.
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