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ABSTRACT 

COMPLETED RESEARCH IN HEAL TH SCIENCES 
Texas Woman's University, Denton, Texas 

J. Pyfer 
Institutional Representative 

Shiarbahadori, N. A Comparison of Selected Coronary Risk Factors Among 
Iranian Men and Women. Ph.D. in Community Health, 1993, pp. (W.B. 
Cissell) 

A comparison study was conducted to determine if Iranian men and 

women who reside in standard metropolitan statistical area of washington DC 

were significantly different regarding five selected modifiable risk factors of 

coronary heart disease. The selected risk factors were total serum cholesterol, 

low density lipoprotein (LDL), high density lipoprotein (HDL), diastolic blood 

pressure, and cigarette smoking. This study also compared the collected data 

from the subjects of this study with data from the male and female subjects of 

the Framingham offspring Heart Study to determine whether significant 

differences existed between the four groups regarding the levels of total serum 

cholesterol, LDL, HDL, and diastolic blood pressure. This study used a 

convenient sample of 40 Iranian men and women with equal number of subjects 

in each group who were between 24 and 44 years of age. The necessary data 

was collected from medical laboratory reports which subjects mailed to the 

researcher after completion of their physical exam and through a telephone 

survey. The medical reports included information on total serum cholesterol, 

LDL, HDL, diastolic blood pressure. Information about smoking status, health 
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history, and demographic background were collected through a telephone survey. 

The study tested at the 95% confidence level and determined that Iranian 

men and women were significantly different on levels of total serum cholesterol, 

LDL, and measurements of diastolic blood pressure. Iranian men showed a 

higher measure of total cholesterol, LDL, and diastolic blood pressure and lower · 

measure of HDL than Iranian women. 

The study tested at the 99% confidence level and determined that Iranian 

men were significantly different from American male subjects of the Framingham 

offspring Heart Study rgarding HDL level. Iranian males had lower levels of HDL 

than American males. The Iranian females were significantly different from the 

American female subjects of the Framingham Heart Study on the levels of total 

serum cholesterol, HDL, LDL, and diastolic blood pressure measurements. 

Iranian femlaes had lower levels of total serum cholesterol, LDL, HDL, and 

diastolic blood pressure measurements than the Framingham female subjects. 
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CHAPTER I 

INTRODUCTION TO THE STUDY 

Coronary Heart Disease (CHD) is a leading cause of death not only in 

developed but also in developing countries as well. CHD manifests itself 

clinically in five different ways, including angina pectoris, dysrhythmias, 

myocardial infarction, congestive heart failure, and death (Cohn, 1985). 

Atherosclorotic coronary heart disease is a serious life threatening public health 

problem affecting the health of millions of people around the world. The fact that 

the first symptom of this deadly disease in half of the cases is sudden death or 

myocardial infarction makes it more threatening to human life than virtually all 

other diseases (Anderson & King, 1992). 

CHD is a very complicated disease and its origin is rooted in several 

different risk factors. Comprehensive animal, biomedical, epidemiological, and 

clinical research studies reveal that several major factors contribute to the 

development of CHD. Some of these factors such as age, gender, and genetics 

are nonmodifiable. Many experts believe that others are modifiable, and that the 

three most important modifiable risk factors are high blood pressure, high blood 

cholesterol, and cigarette smoking (U.S.Department of Health and Human 

Services, 1988). A 28 year follow-up of Framingham Heart Study participants 

found a significant inverse relationship between the level of HDL and 

development of CHO. As the amount of HDL decreased the incidence of 

myocardial infarction increased. The Framingham Heart Study and others such 

as the Multiple Risk Factor Interaction Trial have shown a direct relationship 

between total blood cholesterol and development of CHD. These studies have 
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shown that the risk of developing CHO increases four times among those 

individuals who have total blood cholesterol levels between 240 mg/di and 300 

mg/di. High levels of LOL are also associated with a risk of developing CHO. 

Scientific studies have proven that individuals could reduce their risk of 

developing or dying from CHO if they reduce the blood LOL level to a safer range 

(National Institute of Health, 1990). 

Cigarette smoking is also directly associated with CHO morbidity and 

mortality. Individuals who smoke cigarettes double their risk of developing CHO 

(Epstein & Perkins, 1988). This risk increases as the number of cigarettes 

increases per day. Experts also believe that the tar and nicotine contents of the 

cigarette affect the degree of the CHO risk (Epstein & Perkins, 1988). 

High blood pressure has been found in many studies to be the most 

prevalent and powerful contributor to cardiovascular and cerebrovascular 

diseases. As blood pressure increases so does the risk of developing or dying 

from CHO (Cohn, 1985). 

There is considerable evidence that rates of CHO decline when 

modifiable risk factors are under control. One particular study was conducted by 

Tsevat and colleagues (1991) to measure the impact of controlling modifiable risk 

factors of CHD on life expectancy. They selected a cohort of American men and 

women turning 35 years of age in 1990 to measure potential gain in life 

expectancy while the modifiable risk factors were under control. They found that 

life expectancy among 35 year old American men increases by 1.1 years when 

blood pressure is controlled. They also projected an increase of .8 years in life 

expectancy when smoking is controlled, an increase of . 7 years when serum 

total cholesterol is below 200 mg/di, and an increase of .6 years when the 
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subjects reduced their weight to ideal body weight. The study found similar life 

expectancy increases among females population (Tsevat, Weinstein, Williams, 

Tosteson, & Goldman, 1991). 

Studies indicate that selected important modifiable risk factors are different 

between female and male populations. Data from the Framingham study 

indicate that high triglyceride levels in blood are directly related to the risk of 

developing CHD in the female population only (Wilson, 1990). Several studies 

have concluded that women prior to the age of menopause are at lower risk of 

CHD than men in general. Post menopausal women appear to have a risk of 

CHD that is very similar to the risk experienced by men. 

This study focused on five different modifiable risk factors of CHD among 

Iranian men and women who were residing in the standard metropolitan 

statistical area of Washington DC during the study time. It sought to compare 

genders to determine the similarities and differences of the two groups. 

Statement of the Problem 

An extensive literature search and personal communication with several 

Iranian and international medical experts, cardiologists, epidemiologists, and 

government agencies and officials suggested that no study has been done to 

compare Iranian men and women of the same age group regarding the five most 

important modifiable risk factors of CHD. 

Purpose of the Study 

The purpose of this research study was to compare the levels of total 

blood cholesterol, high density lipoprotein (HDL), low density lipoprotein (LDL), 
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diastolic blood pressure, and cigarette smoking among Iranian men and women 

in order to detect any difference in prevalence between the two groups regarding 

these variables. It was also a purpose of this study to compare Iranian men with 

American male subjects of the Framingham offspring study and Iranian women 

with American female subjects of the Framingham offspring Heart Study in order 

to determine any difference in prevalence between the four groups regarding the 

levels of total serum cholesterol, HDL, LDL, and diastolic blood pressure. 

Research Questions 

The following research questions were addressed by this study: 

1. Are the Iranian men and women, who reside in the standard 

metropolitan statistical area (SMSA) of Washington DC, experiencing similar risk 

from the five major CHO risk factors: high blood cholesterol, high levels of LDL, 

low levels of HDL, high blood pressure, and cigarette smoking? 

2. Are there differences between Iranian men and American male 

subjects of the Framingham offspring Heart Study and Iranian women and 

American female subjects of the Framingham offspring Heart Study regarding 

levels of total serum cholesterol, HDL, LDL, and diastolic blood pressure 

measurements? 

Hypotheses 

The following null hypotheses were tested at the .05 level of significance: 

1. There is no significant difference between the Iranian men and women 

residing in the SMSA of Washington DC regarding their levels of total blood 

cholesterol. 
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2. There is no significant difference between Iranian men and women 

residing in the SMSA of Washington DC regarding their levels of LDL. 

3. There is no significant difference between Iranian men and women 

residing in the SMSA of Washington DC regarding their levels of HDL. 

4. There is no significant difference between Iranian men and women 

residing in the SMSA of Washington DC regarding their diastolic blood pressure. 

5. There is no significant difference between Iranian men and women 

residing in the SMSA of Washington DC regarding their smoking status. 

The following null hypotheses were tested at the .01 level of significance. 

6. There is no significant difference between the Iranian women residing in 

the SMSA of Washington DC and American female subjects of the Framingham 

offspring Heart Study concerning their levels of total blood cholesterol. 

7. There is no significant difference between Iranian women residing in the 

SMSA of Washington DC and American female subjects of the Framingham 

offspring Heart Study concerning their levels of LDL. 

8. There is no significant difference between Iranian women residing in the 

SMSA of Washington DC and American female subjects of the Framingham 

offspring Heart Study concerning their levels of HDL. 

9. There is no significant difference between Iranian women residing in the 

SMSA of Washington DC and American female subjects of the Framingham 

offspring Heart Study concerning their diastolic blood pressure. 

10. There is no significant difference between Iranian men residing in the 

SMSA of Washington DC and American male subjects of the Framingham 

offspring Heart Study concerning their levels of total cholesterol. 



11. There is no significant difference between Iranian men residing in the 

SMSA of Washington DC and American male subjects of the Framingham 

offspring Heart Study concerning their levels LDL. 

12. There is no significant difference between Iranian men residing in the 

SMSA of Washington DC and American male subjects of the Framingham 

offspring Heart Study regarding their levels of HDL. 

13. There is no significant difference between Iranian men residing in the 

SMSA of Washington DC and American male subjects of the Framingham 

offspring Heart Study regarding their diastolic blood pressure. 

Definition of Terms 
• 

For the purpose of this study the following terms were defined: 

1. American Men and Women from the Framingham offsQring Heart 

Study. A selected sample of American men and women from the Framingham 

Heart Study who are the first generation of decendents from the original 

Framingham population. 

2. Diastolic Blood Pressure. The rhythmic dilation of the heart after each 

contraction (Guralnik, 1984). 

3. HDL. High density lipoproteins are lipoprotein particles which are 

responsible for transportation of cholesterol from extrahepatic tissues to the liver 

for extraction and are measured by standard techniques in the Health Plus 

Insurance medical laboratory (Anderson, Patwell, Plaut, & McCollough, 1988). 

4. Iranian National. A segment of the world population who were born in 

Iran which is contiguous with Iraq, Turkey, Afghanistan, and the Persian Golf. 
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5. .LQL. Low density lipoprotein are lipoprotein particles which are 

responsible for transportation of cholesterol to extrahepatic tissues and are 

measured by standard techniques in the Health Plus Insurance medical 

laboratory (Anderson et al. 1988). 

6. Medical Care Provider. Medical doctors who are members of Health 

Plus Insurance Company. 

7. Smoking Status. The average number of cigarettes smoked per day. 

a. Standard Metropolitan Statistical Area (SMSA}. This is an area which 

includes a city with a population of at least 50,000 which has a high degree of 

economic and social integration with nearby communities (U.S. Department of 

Commerce, Bureau of Census, 1982b). 

The SMSA of Washington DC includes Washington DC; Montgomery, Prince 

George's, and Prince Charles counties in the state of Maryland; and Loudoun, 

Arlington, Fairfax, and Prince William counties in the state of Virginia (U.S.DC, 

1982a). 

9. Total Blood Cholesterol. The sum of LDL and HDL in blood as it is 

measured by standard techniques in the Health Plus Insurance medical 

laboratory. 

Limitations of the Study 

The study was limited by the following: 

1. (a) Interviewer bias may have affected the responses of the subjects 

and results of the study when more than one interviewer was collecting data. 

(b) Cultural bias may have affected the responses of the subjects and 

results of the study when Iranian men were interviewed by a female researcher. 
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2. Generalizability of the study results may be limited by the sample of 

convenience. 

3. The use of the telephone interview technique for data collection by a 

known acquaintance of the subjects may have affected the consistency of the 

interview process. 

4. The study results may have been affected by the period of time 

between the measurement of the subjects' total blood cholesterol by the 

insurance company medical laboratory and the collection of other data by the 

researcher. 
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5. The measurement of diastolic blood pressure taken by different medical 

care providers may have affected the reliability of the reported measures . 

Delimitations of the Study 

The study was delimited to the following: 

1. Subjects for whom blood cholesterol measures had been taken no 

more than three months prior to collection of data. 

2. Only men and women who were married. 

3. Iranian nationals who resided in the standard metropolitan statistical 

areas of Washington DC at the time of the study. 

4. Subjects who had been in America for a minimum of five years. 

5. Iranians who were all practicing Moslems. 

6. Iranians who had enrolled in the insurance programs at the Health Plus 

Insurance Company in the standard metropolitan statistical area of Washington 

DC. 

7. Subjects who were 21 through 49 years of age. 



8. Iranians who were attending the Islamic Education Center of 

Washington DC. 

Assumptions 

For the purposes of this study, the followings assumptions were made: 

1. Subjects would understand English well enough to respond accurately 

to the interviewer's questions. 

2. Subjects would answer questions honestly and accurately. 

3. Subjects would comply with the researcher's request that they refrain 

from communicating with each other about the questions they have been asked 

until all data have been collected 

Rationale for the Study 

Age-adjusted statistics from the National Center for Health Statistics 

indicate that the first three leading causes of death among the American adult 

population are heart disease, cancer, and injuries, and that coronary heart 

disease (CHO) is responsible for the majority of these deaths. The epidemic of 

CHO affects seven million Americans and kills more than 500,000 Americans 

between the ages of 25 and 65 annually. CHO also causes another 1,250,000 

nonfatal heart attacks among Americans each year (U.S.DHHS, 1990). 

The World Health Organization (WHO) (Nakajima, 1992) reports the 

beginning of a new era of cardiovascular diseases (CVD) in the third world 

countries. WHO's experts believe that cardiovascular diseases are developing 

extremely fast among the populations of the developing countries, and, unless 

serious action is taken, these nations are facing a serious public health problem. 
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These experts project that CVD will cause about 15 to 25% of all deaths in the 

third world countries in the year 2000. Dr Siegfried Bothing, chief of WHO's CVD 

program, has explained that the progression of CVD within these nations is 

caused by a high consumption of fat, salt, and alcohol in addition to an increase 

in the number of cigarette smokers and lack of physical activity (Nakajima, 1992). 

These experts also believe that if national and international authorities do not 

step in soon enough, history will repeat itself and developing countries, just like 

industrial countries, will be struck hard by the number one killer, heart attack. 

There will be one notable difference. The strike will be harder because 

developing countries are still fighting infectious diseases. 

The population studies of 43 nations showd a pattern in which a major 

decline in mortality rates from infectious diseases had been followed by a major 

increase in mortality rates from cardiovascular diseases. The statistics showed 

that when the number of deaths from infectious diseases declined in Singapour 

from 40% to 12%, the number of deaths from CVD increases from 5% to 32% 

(Ozorio, 1988). The WHO reported similar patterns of the disease progression in 

other countries such as those in South-East Asia, in Latin America, and the 

Caribbean. The WHO conducted several surveys to assess the prevalence of 

the major risk factors of CHO among these populations. The data on blood 

pressure, so far, have been the most comprehensive ones and helped the WHO 

to predict the progression pattern of CHO among these nations. The collected 

data on hypertension are so alarming that they demand immediate worldwide 

action. In Brazil, the prevalence of hypertension was between 30% to 40% 

among 1,200 Brazilian men of 35 to 45 years of age. Data collected from Zaire 

indicated a 33% prevalence of hypertension among males of 40 to 49 years of 
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age. The prevalence rates of high blood pressure among the two sexes were 

different between developed and developing countries. For example, in Finland 

which has some of the highest rates of heart diseases, hypertension was higher 

by 1 % among women, but in Sao Paulo and Zaire it was lower among women. 

This survey report addressed an epidemic of hypertension in countries such as 

China and Chile. The report indicated that the prevalence of hypertension 

doubled from 1950s to 1970s in some areas in China. The prevalence of 

hypertension climbed from 7.4% to 14.7% in Beijing, from 4.2% to 10.7% in 

Tianjin, and from 3.9% to 10.8% in Liaoning. Collected information from urban 

and rural populations in Chile showed that 20% of the population were 

hypertensive (Ozorio, 1988). 

Minority groups in the United States also are experiencing high rates of 

CHD (U.S.OHHS, 1990). There has been a sizable migration of Iranians to the 

United States since the Islamic Revolution in 1978, but they are still considered a 

small minority group. Because the number of people in this minority group is 

relatively small by comparison to major minority groups, national health data are 

not available for them. However, local studies are suggesting that the pattern of 

CHD among small minority groups is very similar to the majority population of 

the United States (U.S.DHHS, 1988). Many international scientific studies 

indicate that CHO is a major health problem throughout the world and it is likely 

that Iranian immigrants share this pattern (U.S.DHHS, 1988). 

CHO not only threatens the lives and health of many human beings, but it 

also causes a major economical loss. In 1989, the United States Government 

spent approximately 49 billion dollars in health care expenditures and lost 

productivity related to CHD morbidity and mortality (NIH, 1990). About 300,000 



12 

coronary bypass procedures are performed in the United States annually with the 

cost of each procedure being about $30,000 (U.S.DHHS, 1990). 

CHO is one of the most predictable and preventable of all chronic diseases 

in human populations (Stokes, Kannel, Wolf, Cupples, & Agostino, 1987). 

However, effective prediction and prevention of this disease depends on a good 

understanding of the major modifiable risk factors that are contributing to the 

development of this disease (Stokes et al., 1987). According to the Surgeon 

General's Report on Nutrition and Health, the three most important modifiable 

risk factors are high blood pressure, high blood cholesterol, and cigarette 

smoking (U.S.DHHS, 1988). Numerous scientific studies have looked at these 

three main modifiable risk factors and some others and suggested that men and 

women are facing different levels of threats from selected modifiable factors 

(Stokes et al., 1987). 



13 

CHAPTER II 

REVIEW OF THE LITERATURE 

Cardiovascular diseases(CVO) account for more than a quarter of the total 

number of deaths in the world annually. This is a total of about 12,000,000 

deaths per year. The mortality and disability rates for these diseases are the 

highest among all diseases worldwide. Half of all deaths occur in the developing 

countries. Experts at international levels describe CVO as the world's number 

one public health enemy and suggest that we are approaching a global coronary 

catastrophe (Nakajima, 1992). 

It has been projected that the number of deaths from CVO will soon 

exceed the number of deaths from several infectious diseases such as diarrhea, 

schistosomiasis, tuberculoses, measles, and whooping cough in the third world. 

Coronary heart disease (CHO) and stroke combined will become the number one 

cause of death in the developing countries as well. This projection is based on 

an anticipated increase of two to three times for these chronic diseases 

compared to an increase of one-half to one times from infectious diseases in 

Latin America and Asia (Gyarfas, 1992). 

Coronary heart disease is considered a major public health problem in the 

United States. It presently accounts for more than a third of all deaths and the 

highest number of cases of medical treatment in this country. CHO is also the 

third leading cause of premature death and lost of potential life before age 65 

(Cohn, 1985). It takes the lives of more than 500,000 Americans annually and its 

symptoms evolve in more than 6,000,000 others. Overall, about 70% of the adult 

population in the United States have some degree of atherosclorosis in their 
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coronary arteries which is the most common underlying cause of CHO (NIH, 

1990). In 1986, heart diseases accounted for 36% of total mortality in the United 

States and the major heart disease responsible was atherosclorosis of the 

coronary arteries (Anderson & King, 1992). 

CHO is a serious manifestation of atherosclorosis which is among the 

leading causes of death in the developed countries (Cohn, 1985). 

Atherosclorosis refers to the thickening of the arterial walls caused by deposition 

of cholesterol and other fatty substances in conjunction with some cellular 

changes in arterial walls. The thickening of arterial walls results in a narrowing of 

the artery and restriction of blood flow in the artery which often leads to 

myocardial infarction or sudden death (U.S.OHHS, 1988). CHO manifests itself 

clinically in five different ways including angina pectoris, dysrhythmias, 

myocardial infarction, congestive heart failure, and sudden death (Cohn, 1985). 

Atherosclorosis is a complex disease which could involve a number of arterial 

systems including the cerebrovascular system, the coronary arterial system, the 

renal arteries, the lower abdominal aorta, the iliac vessels, and the peripheral 

arteries of the legs. Among all of these systems, the coronary arterial system is 

most commonly affected by atherosclorosis (Anderson & King, 1992). 

Pathology reports and reports of different autopsy series indicate that 

during the past 40 years, CHO was the main cause of sudden death. Several 

community-based studies indicate that about half of the victims of CHO died 

suddenly. In one particular study in Westchester County, New York they 

performed autopsies on more than 50% of 2645 death bodies and found that 529 

death cases occurred suddenly and that in 86% of the cases the cause was CHO 

(Anderson & King, 1992). A recent pathological explanation has been proposed 
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as a result of several experimental studies to explain sudden death and it 

emphasizes the fact that the rupture of a coronary artery by atherosclorotic 

plaque with subsequent acute coronary artery thrombosis is the most common 

cause of sudden death. Experts believe that clinical symptoms of this rupture, 

such as unstable angina, acute myocardial infarction, or sudden death, depends 

on the size of the rupture in the artery and the timing of arterial spontaneous 

reperfusion {Anderson & King, 1992). 

CHO development usually takes many years to evolve and it usually 

begins during childhood, especially among individuals with familial 

hypercholesterolemia (Anderson & King, 1992). Atherosclorosis, which is the 

underlying cause of CHO, usually develops among adults between 20 to 30 years 

of age. The fatty streaks usually appear during childhood and fibrous plaques 

develop during adulthood (MacCluer & Kammerer, 1991). Comprehensive 

animal, biological, epidemiological, and clinical research studies reveal that 

several major factors contribute to the development of CHO. Some of these 

factors such as age, gender, and genetics are nonmodifiable and some others 

are modifiable. Many experts believe that the three most important modifiable 

risk factors are high blood pressure, high cholesterol, and cigarette smoking 

(U.S.OHHS, 1988). 

A three year Framingham follow-up study examined the differences 

between the coronary risk profile of women and men. They have studied 5070 

men and women from the original Framingham Heart Study who had no 

symptoms of CHO when they were screened for the first time in 1948 and 1952, 

but later when they were between the ages of 35 and 64, they exhibited one or 

more manifestations of cardiovascular diseases. Information was collected 
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during the thirty year follow-up period on total cholesterol, cigarette smoking, 

systolic blood pressure, weight, and limited vital capacity in both men and women 

participants. Collected information was analyzed statistically to determine the 

degree of contribution of each risk factor to the incidence of CHO among the two 

sexes. They found that among all modifiable factors, systolic blood pressure 

showed the strongest contribution in the development of CHO with the higher 

contribution among female population. The risk factor with the second strongest 

contribution to CHO development was total cholesterol and it was higher among 

the male population of the study. Cigarette smoking was the third most important 

contributing factor and it was higher among male participants. Smoking showed 

a distinct difference between the males and females in the population studied for 

all manifestations of CHO. Females and males have also shown differences 

regarding the contribution of obesity. It has been suggested that the contribution 

of obesity is more independent in CHO development among males than among 

females. Among females, obesity operates primarily through other risk factors 

such as hypertention and diabetes mellitus (Stokes. et al, 1987). 

The body of knowledge related to CHO in women is more limited than 

knowledge related to CHO in men because studies on CHO have been 

traditionally conducted on male populations (Leaf, 1988). Cardiovascular 

diseases are the leading cause of death among American women. Every year 

about 500,000 women die from cardiovascular diseases, this is twice the number 

of deaths from cancer. Statistics have shown that 50% of all female patients in 

medical settings die from cardiovascular diseases (Burkman, 1988). Available 

scientific information indicates that CHO accounts for a third of all deaths among 

women and nearly 250,000 women die from it annually in the United States. 
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Statistics show that 200,000 premature deaths occur from CHO among women 

younger than 65 years of age (Leaf, 1988). These findings refute the long 

standing medical bias that suggested that women are not in danger of developing 

cardiovascular diseases, particularly CHO. Data from the Framingham Heart 

Study demonstrated that females develop CHD in the same fashion that males 

do, however this pattern is delayed about six to ten years in women. The death 

rate from CHD among female subjects in the Framingham Heart Study was only 

6 out of 1600 among the pre-menopausal women but this rate rapidly elevated to 

those of men during the post-menopausal stage (Burkman, 1988). Experts 

generally believe that women and men are facing similar risks of CHO and 

preventive measures should apply to both groups regardless of age differences. 

Studies are demonstrating that the differences that pre menopausal women 

experience is mainly due to both biological and psychological factors and some of 

these factors will be explained in the CHO risk factor section (Leaf, 1988). 

CHO Risk Factors 

The term •risk facto,.. related to CHD was used first in the Framingham 

Heart Study report in mid-1960s. A risk factor is defined as a factor which is 

associated with the development of a condition or a disease and may also play a 

role as a causative factor. CHD risk factors can be divided into three categories: 

( 1) modifiable risk factors such as high total serum cholesterol, cigarette smoking, 

high blood pressure, excess body weight, and lack of physical activity; (2) non

modifiable risk factors such as age, gender, race, and genetics; and (3) partially 

modifiable risk factors such as diabetes mellitus, left ventricular hypertrophy, and 
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psychological and socioeconomical factors (Cunningham, 1992 & Cohn, 1985). 

Some experts believe that age, among the non modifiable factors, is the most 

predictive factor of CHO morbidity and mortality. New studies are also 

suggesting that the level of high density lipoprotein (HOL) in the blood serum is 

the most predictive factor of CHO among the nonmodifiable factors (Cohn, 1985). 

CHO has a very complex web of causation and the complexity of 

pathogenesis of CHO makes it more difficult to fully understand the effects of all 

factors involved. Experts have suggested that there are about 35 factors 

associated with increased risk of CHO. It is also a fact that these risk factors act 

differently according to age, genetics, and gender of the individual and presence 

of any other risk factor (Cohn, 1985). 

A 12 year follow-up Framingham Heart Study concluded that the number 

of CHD cases increased with the increase of total serum cholesterol when the 

cholesterol level was either within or outside of the recommended guidelines. It 

also has been shown that about half of the subjects who developed CHD had 

either safe or borderline levels of total cholesterol. This evidence supports the 

belief that detailed information including the H DL levels and the levels of low 

density lipoprotein(LOL) in total cholesterol should be determined and monitored 

in order to prevent unnecessary alarm or false reassurance (Kannel & Wilson, 

1992). According to the National Cholesterol Education Program guidelines for 

total cholesterol values among the adult population can be placed into three 

classifications, where the serum cholesterol levels of below 200 mg/di are 

designated as desirable, levels of 200-239 mg/di are designated as borderline

high, and levels of equal to and above 240 mg/di are classified as high (Kannel & 

Wilson, 1992). 
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In study titled • Overall and coronary heart disease mortality rates in 

relation to major risk factors in 325,348 men screened for the MRFIT, • 

researchers found that risk factors, such as diastolic blood pressure, cigarette 

smoking, and total serum cholesterol, contribute to the development of CHD. In 

this study, a population of 325,348 white men were screened and the number of 

deaths was recorded during a six years follow-up. There were 6968 deaths 

recorded in total and 3167 deaths were related to CVD among which 2426 

deaths were caused by CHO. Detailed mathematical computations resulted in 

estimates of the elimination of about one quarter of CHD deaths if either the 

measures of diastolic blood pressure were below 90 mm Hg or serum total 

cholesterol levels were below 250 mg/di and there was not any case of 

hypertension or hypercholesterolem ia. They have also suggested that 38% of 

the total CHD deaths could have been prevented if smoking was eliminated. 

Combining all three factors: smoking, high blood pressure, and high total 

cholesterol, the CHD deaths could have been reduced by two-thirds among white 

males aged 35 to 45 years (Kannel, Neaton, Wentworth, Thomas, Stamler, & 

Kjelsberg, 1986). 

A 13-year follow-up study of 8935 pre-menopausal and 2716 post

menopausal women in the Walnut Creek Contraceptive Drug Study cohort in 

Northern California demonstrated that the major predictors of cardiovascular 

mortality including CHD among pre-menopausal women were hypertension, high 

serum cholesterol, cigarette smoking, and diabetes (Perlman, Wolf, Ray, & 

Lieberknecht, 1988). Cardiovascular diseases increase dramatically during the 

fourth decade of life for men, but for women, three-fourths of cardiovascular 

related deaths occur after the age of 65. Several recent studies have concluded 
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that the strongest predictor of CHO among men is the level of HDL (Perlman. et 

al, 1988). There is a deficiency in the body of knowledge about cardiovascular 

risk factors in women and how they are different from those of men. It has been 

suggested that the sex hormones and stages of pre or post-menopause are 

directly influencing the CHO risk among women and they are also responsible for 

the risk differences between pre-menopausal women and men of the same age 

group. Findings from the Walunt Creek Contraceptive Drug Study regarding the 

predictive risk factors of CHD among two groups of women were similar to that of 

the Framingham Heart Study in which they reported that smoking, high blood 

pressure, and high serum cholesterol are the most predictive risk factors. In the 

Walnut Creek Study, they also concluded that the oral contraceptive users are 

facing higher levels of CHO risks than non users (Perlman. et al, 1988). 

Epidemiological studies report that CHO mortality rate drops about 11.3% 

when serum cholesterol is reduced about 10%. These calculations also showed 

that the CHO mortality rate could drop about 20.6% if diastolic blood pressure is 

reduceed about 10%. When cigarette smoking is reduced by 10 cigarettes a day, 

a reduction of 20% in CHO mortality rate can be expected (Epstein & Perkins, 

1988). 
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Modifiable Risk Factors 

Cholesterol and CHO 

Fats are an important source of energy in our body and they also act as 

building blocks of cell membranes and hormones. Because fats are insoluble in 

water, they are dependent on other particles for their transportation in the blood 

stream. These particles are made up of apolipoproteins, phospholipids, free 

cholesterol, and triglyceride. Studies such as the Framingham Heart Study and 

the Seven Countries Study have shown strong associations between levels of 

some of these particles and the incidence of CHO. The Framingham Heart Study 

collected data from 1959 men and 2415 women and followed them for 30 years. 

This study suggested a strong relationship between high levels of total 

cholesterol and LOL and low levels of HOL with CHO morbidity and mortality 

rates (Cunningham, 1992). The Lipid Research Center Coronary Primary 

Prevention Trial has demonstrated that the incidence of CHO declined 50% 

among the participants who medically lowered their total cholesterol by 25% and 

LOL cholesterol by 35% (Cunningham, 1992). Recent studies have indicated that 

major cholesterol reduction through diet and medication has halted the 

progression of coronary atherosclerosis when patients were evaluated 

angiographically (Cunningham, 1992). The Framingham Heart Study has been 

analysing the effect of total serum cholesterol on CHO for about 40 years now. 

Their findings indicate that the levels of serum cholesterol are directly related to 

the incidence of CHO among both sexes. They have demonstrated that a 1 % 

increase in total serum cholesterol is associated with a 2% increase in the 

incidence of CHO among women regardless of their age (Castelli, 1988). The 

levels of three types of cholesterol in the blood serum have been associated with 
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CHD development and they are: very low density lipoprotein(VLDL), LDL, and 

HDL. VLDL is the carrier of triglyceride in the blood serum and LDL consists 

mainly of cholesterol. HDL is responsible for the transportation of cholesterol 

back to the liver for excretion via the bile duct (Castelli, 1988). About 40% of 

victims of myocardial infarction during the first 16 years of the Framingham Heart 

Study had serum cholesterol levels of 200 to 250 mg/di. This group of individuals 

are the ones who are more frequently being ignored today, despite the delicacy 

of their situation (Castelli, 1988). The Lipid Resaerch Clinic (LRC) program has 

conducted a series of observational epidemiological studies in 16 populations 

selected in the United States, Canada, Soviet Union, and Israel to study the 

relationship between serum total cholesterol and CHO. They studied more than 

80,000 individuals and concluded that CHD development is strongly associated 

with the plasma levels of total serum cholesterol, HDL, and LDL (Tyroler, 1984). 

Determination of CHO risk of an individual and proper intervention 

depends not only on total cholesterol levels of above 200 mg/di, but also on LDL 

levels of 150 mg/di or above and a ratio of total cholesterol to HDL of higher than 

4.5. According to the National Cholesterol Education Program guidelines, every 

individual should maintain an LOL level of below 160 mg/di. The LDL level must 

be under 130 mg/di in the individual who previously had a heart attack, stroke, or 

peripheral vascular disease, or currently has two CHD risk factors (NIH, 1990). 

These guidelines classify blood LDL levels of below 130 mg/di as desirable, 

levels of 130 to 159 mg/di as borderline-high risk , and levels of equal or more 

than 160 mg/di as high risk (NIH, 1990). 

Statistics show a higher rate of CHO mortality among individuals who have 

levels of 240 mg/di or above for total serum cholesterol. There also is evidence 
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that shows a higher CHO incidence among Americans whose blood cholesterol 

level is above 200 and below 240 mg/di. About 55% of the American adults have 

serum cholesterol level of 200 mg/di and above. It has been clear to the 

scientists that a high level of total blood cholesterol places the individual at a high 

risk of CHO; however, new findings indicate that a large number of individuals 

with moderately elevated total cholesterol are also facing an increased risk of 

CHO (NIH, 1990). 

The USDA federal guidelines (the National Heart, Lung, and Blood 

Institute Consensus Conference on Cholesterol and the Cholesterol Detection 

and Education Program Guidelines) recommends that cholesterol measurement 

should be taken for all individuals aged 20 and above and proper action should 

be taken when the total cholesterol level is 200 mg/di or more. Proper action 

when the level of total cholesterol is high depends on the levels of LDL and HDL. 

The recommended levels of desirable, borderline-high, and high risk for LDL 

have been addressed. According to the US federal guidelines, HDL levels of 

below 35 mg/di are classified as risk factors of CHO (Kannel & Wilson, 1992). A 

large body of literature addresses the three major modifiable risk factors as high 

blood pressure, high total serum cholesterol, and cigarette smoking. However, 

recent clinical studies are suggesting a fourth major modifiable factor, especially 

for men, as low levels of HDL in the blood (Rifkind, 1990). In the Lipid Research 

Clinics Follow-up Study, it was found that there is an inverse relationship 

between CHO and HDL level after adjustments have been made for all other risk 

factors (Rifkind, 1990). Other large-scale studies, including the Framingham 

Heart Study, indicate that there is an inverse relationship between CHO and 

levels of HDL and this relationship is fairly similar among the sexes. These 
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studies also concluded that an increase of 1 mg/di in the HOL level will bring 

about a 2-3% CHO risk reduction. Measuring both the LOL and HOL levels of a 

large group of individuals who showed evidence of CHO at the time of entering 

into the study indicate that all victims had high LDL and low HOL levels {Rifkind, 

1990). The mean HOL level among men is 45 to 55 mg/di and was slightly 

affected by age after 55 but this level was about 1 O to 15 mg/di higher in women 

and increased with age. This differential could help explain why the risk of 

developing CHO is lower among pre-menopausal women than men. Recent 

findings also demonstrate that the risk for women begins to increase after 

menopause {Rifkind, 1990). 

Another recent study was conducted to determine the role of HDL in 

development of CHO and concluded that risk of CHO incidence is strongly and 

directly related to the total cholesterol and HOL cholesterol ratio and that HDL 

level is the best predictor of CHD and cardiovascular mortality rate. The results 

of this study indicate that a high level of HDL could protect against CHD 

development, and, because HDL has been classified as an anti-atherogenic 

factor, its levels are more important to consider than either the total cholesterol 

level or the LOL level when one tries to measure risk of CHD for an individual 

{Kannel & Wilson, 1992). 

Clinical studies also propose that limited protection from CHO of females 

during menopausal stage is directly related to their advantage of showing higher 

levels of HDL than men (Leaf, 1988). Experts believe that biological factors, 

most importantly gynecoid hormones, play a major role in providing more 

protection against CHO in women. Desirable changes in plasma lipids and 

lipoproteins occur through specific female hormones such as estrogen. Studies 
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have shown that estrogen plays an important role in raising the level of HDL 

cholesterol but progestinal agents are known for lowering HDL cholesterol. 

There is no scientific evidence available that indicates whether or not lowering 

serum cholesterol reduces the risk of heart disease among women. However, 

findings from the Framingham Heart Study have shown that high levels of serum 

cholesterol increase the risk of developing CHD among women who are younger 

than 50 years of age. According to the Framingham Heart Study, the levels of 

HDL cholesterol were higher among females than male (Leaf, 1988). 

In a 20-year follow-up study of 1325 healthy females and 1308 healthy 

males in Donolo-Telaviv, researchers measured weight, body mass, systolic and 

diastolic blood pressure, cigarette smoking, total cholesterol, and HDL level in 

order to assess the role of HDL-percentage in development of CHO. Results of 

the study indicate that the measured variables were significantly different 

between subjects who developed CH D and those who did not. They also 

concluded that among all the variables that they measured, HDL was the most 

significant predictor of CHO. This study showed that the risk of developing CHO 

is two to five times higher when the HDL falls below 21% in men and below 23% 

in women (Livshits, Weisbort, Meshulam, & Brunner, 1989). 

A 6-year follow-up of Framingham Heart Study focused on the importance 

of LDL and H DL in the development of CH D and found that they both are 

important risk factors. However, their contributions to the incidence of CHO are 

opposite. Low levels of HOL and high levels of LOL are associated with a high 

incidence of CHD. The Framingham follow-up study concluded that incidence of 

CHO increases about 3-4% when HOL level decreases about 1% and it increases 

about 2% when LDL level increases about 1% (Wilson, 1990). CHO 
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manifestations have been observed among 10-20% of both male and female 

participants who had total serum cholesterol values of below 200 mg/di but 

showed lower levels of HOL. This study indicated that the CHO mortality rate 

increases with decreases in HOL levels among both sexes (Wilson, 1990). 

Increasing the HOL level is one of the major protection strategies against 

CHO development. The HOL level could be increased as a result of several 

different factors including female sex, exercise, moderate alcohol intake, 

leanness, nonsmoking status, and estrogen replacement therapy. HDL level 

could decrease under the influence of factors such as obesity, cigarette smoking, 

lack of physical activity, use of thiazide diuretics, and androgens. Some other 

factors that may influence the HOL level are genetic factors and cardiovascular 

medications like alpha and beta blockers (Wilson, 1990). Results of a 

Framingham 8-year follow-up study indicated that an increase in weight 

adversely effects the HOL and LOL level. They have found that gaining about 

five pounds of extra weight is associated with a 5% decrease in HDL level in 

addition to an increase in LOL level. The HOL levels also decrease about 3-5 

mg/di among individuals who smoke two packs of cigarettes per day (Wilson, 

1990) 

Smoking and CHO 

Smoking cigarettes is one the most modifiable and preventable risk factors 

of CHO. The relationship between smoking and vascular disease was 

determined long ago but its contribution to CHO development has been 

determined more recently. The earliest studies show that the death rate from 

CHO among smokers exceeds that of nonsmokers by about 70% and that the 
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mortality rate from CHO is 2.5 times higher among heavy smokers (Lakier, 1992). 

The results of several related studies, of national and international origin, on the 

adverse effect of smoking on CHO are discussed in the US Surgeon General's 

Report. The 1983 Surgeon General's Report indicated that cigarette smoking 

should be considered the most important of the known modifiable risk factors for 

CHO in the United States for both men and women (Lakier, 1992). This report 

also mentioned that smoking has a synergistic effect in relation with other risk 

factors (Cunningham, 1992). 

Multiple studies measured the effects of smoking on CHO among men and 

women. Lakier (1992) reported that a study was completed by Rosenburg and 

his colleagues on smoking and myocardial infarction and that they demonstrated 

that the likelihood of having myocardial infarction is three times higher among 

men and women smokers after adjustment for age and other risk factors when 

compared with men and women who were nonsmokers. This study showed that 

the mortality rate over the 6-year period was 1. 7 times higher among smokers 

than those who quit smoking before participating in the study. Smoking 

cigarettes causes a tremendous increase in total CHO mortality rate and sudden 

death rate. Several scientific studies have proven that the risk of developing 

CHO increases directly with the increase in the number of cigarettes smoked per 

day. More recent studies have found a similar effect among females as well 

(Lakier, 1992). The effects of smoking on different manifestations of CHO varies 

with the lowest impact on the incidence of angina pectoris and the highest impact 

on the myocardial infarction and sudden death. Current findings demonstrate a 

strong correlation between smoking and myocardial infarction among women 

(Cohn, 1985). 
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The Framingham Heart Study has contributed much to the body of 

knowledge on CHO and cigarette smoking. Findings from this study have shown 

a direct contribution of smoking to CHO development by its support of the 

atherosclorosis process in coronary arteries and, indirectly, through its 

contribution to hypertension, hypercholesterolemia, glucose intolerance, and 

diabetes (Lakier, 1992). Several other studies have found that individuals who 

smoke cigarettes double their CHO mortality rate above that of nonsmokers. It 

has been documented in several studies that the effects of smoking as a risk 

factor is dose related and depend on the number of cigarettes smoked per day. 

Effects are also related to the smoking inhalation patterns, cigarette tar, nicotine 

content of the cigarette, and serum thiocyanate level (a biomedical measure 

which determines the level of smoking exposure) (Epstein & Perkins, 1988). The 

relationship between CHO and smoking cigarettes is a very complex one and 

depends on several other factors. Studies have shown that reducing smoking or 

ceasing to smoke lowers the risk of CHO. CHO risk reduction through smoking 

cessation is directly related to how soon prevention begins. Studies have shown 

that smokers who quit smoking before 65 years of age reduce their risk of 

developing CHO by 50%. Some other studies targeted the effect of cigarette 

dosage and concluded that risk of CHO had been reduced by only about 36% 

among heavy smokers ten years after they quit. However, the light smokers 

lowered their CHO risk to the same level as nonsmokers after ten years of 

quitting (Epstein & Perkins, 1988). 

Since the early 1900 scientists knew that smoking increased the incidence 

of peripheral vascular disease; a disease of the vascular system which advances 

to atherosclerosis obliterans. Most recent studies indicate that 95% of all cases 
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of peripheral vascular disease will advance to atherosclorosis obliterans, among 

these 70% are smokers. Usually, atherosclorosis obliterans occurs among 

individuals of 50 years of age and older but about 20% of cases have been 

observed among the 30 to 49 years of age population and its ratio among males 

and females varies between 5: 1 and 10: 1 (Lakier, 1992). 

Clinical studies indicate that smoking is also a good predictor of 

recurrence of atherosclorosis. These conclusions were drawn after observing a 

higher incidence of atherosclorosis recurrence following bypass surgery or other 

major intervention procedures among those who did not quit smoking. A direct 

association between atherosclerosis, peripheral vascular disease, and CHO has 

been demonstrated in many studies including the 1979 study by Hartzer and 

colleagues in which they concluded that among 139 patients with atherosclorosis 

obliterans 53% had severe coronary disease, 39% had a mild to moderate form 

of the disease, and only 8% had normal arteries. They reported that 37% of the 

patients had clinical symptoms of CHO (Lakier, 1992). 

It is not completely clear how cigarette smoking contributes to CHD 

development and death. However, it is known that cigarettes contain more than 

4,000 different chemicals, among which nicotine and carbon monoxide are 

researcher's main concerns. It has been proven that nicotine elevates the 

systolic blood pressure and heart rate which leads to an increase of myocardial 

oxygen demand. It has also been demonstrated that carbon monoxide could play 

an important role in the atherosclorosis development process and myocardial 

infarction because it reduces the availability of oxygen to tissues in the body 

(Lakier, 1992). Some researchers have reported that cigarette smoking induces 

platelet activation through the nicotine component of the cigarette which 
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increases the adhesion of platelets to the blood vessel. This contributes to the 

atherosclorosis process. Atherogenic injuries to the blood vessel walls could 

occur as a result of damage to endothelium from the cigarette smoke, nicotine, 

and carbon monoxide. During this damaging process of the endothelium, 

monocytes and other macrophages present in the blood could adhere to the 

damaged site and lipoproteins may pass into the subendothelial region resulting 

in the formation of atherosclorotic plaque. When this process occurs in coronary 

arteries, it will lead to the CHO occurrence (Lakier, 1992). 

Smoking cigarettes is indirectly associated with CHO through an adverse 

effect on lipid profiles. Results of several studies suggest that the levels of total 

serum cholesterol on the average is 3% higher among smokers than 

nonsmokers. On the average smokers have been found to have averages of 

9.1% higher levels of triglycerides, 10.4% higher levels of VLDL, 1.7% higher 

levels of LDL, and 5. 7% lower levels of HDL (Lakier, 1992). 

Although the effects of smoking are similar among the sexes, the level of 

risk that they face is not similar because of the differences in smoking patterns. 

The population of male smokers in the US has declined since 1964 when the 

Surgeon General's first anti-smoking report was published; however, an increase 

in female smokers has occurred especially among those of 20 to 24 years of age. 

This has placed the females at greater risk of CHO. This is a major risk factor for 

women in this age group because they also tend to use oral contraceptives. 

Studies, which have been adjusted for age, show that the risk of CHO increases 

about eight times among women who are contraceptive users and smoke 25 or 

more cigarette a day (Leaf, 1988). 
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Experts believe that the benefits of smoking cessation on the overall CHO 

risk is very important and they are either equal to or more than the benefits from 

controlling hypertension or hyperlipidemia (Lakier, 1992). Despite the health 

hazards of smoking, including its direct and indirect contribution to CHO, the 

1985 National Health Survey indicated that 30% of all adults in the US population 

of eighteen years of age and older still smoke cigarettes. This survey also 

showed that more than 80% of the smoking population have knowledge about 

the health hazards of smoking and its relation to heart disease (Lakier, 1992). 

Statistics show that the smoking rate decreased five times faster among the more 

educated segment of the population than the less educated. The survey showed 

that among women the smoking rate has increased especially among those 

women with less than a college education (Leaf, 1988). 

High Blood Pressure and CHO 

High blood pressure, either systolic or diastolic, is now considered as the 

most powerful and prevalent risk factor of cardiovascular diseases and directly 

influences the mortality and morbidity rate of CHO. It is the height of the elevated 

blood pressure which determines the risk of developing any major cardiovascular 

condition regardless of age and gender. Experts believe that high blood pressure 

plays an important role in the process of atherosclorosis and its treatment even 

for borderline hypertension is a necessary procedure. Clinical studies are 

suggesting that women and elderly do not tolerate high blood pressure and early 

treatment is very crucial for this population (Cohn, 1985). 

Experts believe that systolic pressure of 140 mm Hg and above and 

diastolic pressure of 90 mm Hg or above directly contribute to the morbidity and 
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mortality rates of CHO. Recent findings demonstrate that an increase in systolic 

or diastolic pressure is associated with an increase risk of CHO. In one recent 

study done by MacMahon and colleagues, when they divided the diastolic 

pressure in to five categories including equal or below 79, 80-89, 90-99, 100-109, 

and equal to or above 11 O mm Hg, they observed that subjects who had the 

highest level of blood pressure were in danger of CHO at a rate of five to six 

times higher than the subjects with lower blood pressure (Leaf, 1988). A report 

from the Framingham Heart Study indicated that during the first twenty years of 

the study 193 of the 2,336 male participants survive their first myocardial 

infarction. The male surviving subjects who remain hypertensive had a fivefold 

greater risk of mortality than those who maintain a normal blood pressure 

(Kannel, Sorlie, Castelli, & McGee, 1980). Through an experimental study in 

Olmsted County, the researchers concluded that hypertension is a very strong 

factor for predicting CHO when they studied 1,069 patients who had had their first 

manifestation of CHO between 1960 and 1975. It was also reported that deaths 

within 30 days as a result of myocardial infarction were less likely in the subjects 

with treated hypertension (Connolly. et al, 1983). 

Data from the Framingham Heart Study indicate that the incidence of 

systolic blood pressure was higher among women of 55 years of age and older 

than men of the same age. This study concluded that systolic blood pressure 

was a predictive factor for CHO among women of 55 years of age and older. It 

should be mentioned that sexual differences favors pre-menopausal women. 

Studies have shown that estrogen therapy among women could lower the high 

blood pressure and reduce the risk of CHO but similar therapy was not successful 

among men (Leaf, 1988). 
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Summary 

Coronary heart disease (CHO) is a major chronic disease with its origins 

rooted in several different factors. These factors are often categorized under 

modifiable and nonmodifiable risk factors and their role in development of CHO is 

very complicated. A review of the literature indicates that the three major 

modifiable risk factors are total serum cholesterol, cigarette smoking, and high 

blood pressure. The Framingham Heart Study indicates that although some 

specific differences existed between males and females regarding some selected 

CHO risk factors, in general both sexes are at risk of CHO and its manifestations. 

The Framingham Heart Study demonstrated that females develop CHO in a 

pattern similar to that of males but usually about six to ten years later. 
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METHODOLOGY 

A non experimental comparison study was conducted using 

34 

a convenient sample of 40 apparently healthy Iranian men and women, 24 to 44 

years of age, who were residing in the standard metropolitan statistical area of 

Washington DC during the study period. The first purpose of this study was to 

compare the Iranian men and women regarding their levels of total blood 

cholesterol, LDL, HDL, diastolic blood pressure measurements, and smoking 

status in order to examine the differences between the two groups on these CHO 

risk factors. Descriptive and multivariate statistical analysis were applied to 

collected data to determine the significant differences between the groups 

regarding the five variables. The mean values of total cholesterol, LDL, HDL, and 

diastolic blood pressure from all subjects were compared statistically with the 

mean values available from the Framingham offspring Heart Study for both 

groups. The purpose of this comparison was to determine any differences 

between the Iranian males and Framingham offspring male subjects and between 

Iranian females and Framingham offspring female subjects. 

Sample 

This study used a convenience sample of 40 Iranians, 20 men and 20 

women, who were 24 to 44 years old and resided in the standard metropolitan 

statistical area of Washington DC at the time of the study. All subjects were 

recruited from the Islamic Education Center of Washington DC and their 

participation was voluntarily. Each prospective subject recieved a verbal 
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explanation of the purpose of the study and its requirements before they were 

asked to volunteer. These presentations were held in the Islamic Education 

Center after routinely scheduled religious ceremonies. A total of 40 subjects 

agreed to volunteer following receipt of the necessary information and 

instructions on an individual basis. The consent form was mailed to all subjects 

after the prospectus was officially approved. 

Collection of Data 

Data were collected from two different sources. (1) All subjects, who were 

members of the Health Plus Insurance Company, saw their primary care 

physician to have their blood pressure measured and venus blood withdrawn for 

laboratory analysis, this was done to provide the researcher with measurements 

of total cholesterol, LDL, HDL, and diastolic blood pressure. During the medical 

visit the venus blood was withdrawn by the medical doctor or the doctor's 

professional assistant after the subject complied with a fast of 12 hours. All blood 

samples were sent to an accredited Health Plus Insurance Medical Laboratory for 

analysis and the results were sent to the primary care physicians. 

The medical laboratory used the F-70 Alliance or Olympus 5000 

automated system for quantitative analysis of total cholesterol, LDL, and HDL in 

blood serum. The measurement for total cholesterol, LDL, and HDL are the 

values assigned by CDC-Certified Lipid Laboratories using the Abell-Kendall 

procedure. The total cholesterol test on these systems has been certified by the 

National Cholesterol Education Program. 

The physicians sent a copy of the laboratory results to the subject, and 

each subject sent the portion of the report which included the levels of total 
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cholesterol, LDL, and HDL to the researcher. Along with the laboratory results, 

all subjects reported their blood pressure measures for both systolic and diastolic 

pressure. The blood pressure was taken by the physician or other medical 

professionals using a mercury sphygmomanometer with readings to the nearest 

even number while the subject was in a sitting position. 

(2) Demographic data, including age, gender, and educational background; 

information on smoking status; information about present or past problems with 

high cholesterol and high blood pressure, information on taking medications; and 

diet, were collected through a telephone survey with each subject. 

Instrumentation 

The research instrument used to collect demographic and smoking 

behavior data included two sections of a 1993 version of the Behavior Risk 

Factor Questionnaire which was adjusted for the purposes of this study. This 

questionnaire was developed and is being distributed by the Office of 

Surveillance and Analysis, National Center for Chronic Disease Prevention and 

Health Promotion, Centers for Disease Control and is available to the public 

without permission and charge. The purpose of this instrument is to assess the 

prevalence of personal health practices that are related to the leading causes of 

death. 
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Treatment of Data 

Collected data were statistically analyzed through the BMDP Statistical 

Program (Dixon, 1988) and descriptive statistics including range, mean, standard 

deviation, and standard error of the mean were calculated for all variables. A 

multivariate analysis was used to compare five variables among the two groups. 

The necessary statistical programs were run to test the underlying assumptions 

for a multivariate analysis including normality, linearity, homoscedasticity, 

singularity, skewness, and multicolinearity. Data were screened via the BMDP2D 

and BMDPAM to check for univariate and multivariate outliers among the data 

(Dixon, 1988). The BMDP3D program was also used for a multivariate analysis 

of selected variables among the two sample groups. The BMDP3D program was 

run for multivariate analysis of only three variables including LDL, HDL, and 

diastolic blood pressure. Because the mean score on total cholesterol was a 

combination of scores of several other variables such as LDL and HDL, another 

BMDP3D program was run separately for collected data on total cholesterol. A 

two sample t test was used for comparison of the mean values of total cholesterol 

between the two groups. A one sample 1 test was used in order to compare the 

Iranian men and women with the Framingham male and female offspring to 

identify any significant differences between the two groups on the levels of total 

cholesterol, LDL, HDL, and diastolic blood pressure measurements. The 

calculated t and Q values are reported in chapter IV. 
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The purpose of this study was to determine if significant differences 

existed between the levels of total cholesterol, LDL, HDL, diastolic blood 

pressure, and cigarette smoking among the Iranian men and women who were 

residing in the standard metropolitan statistical area of Washington DC at the 

time of the study. Another purpose of the study was to examine the difference in 

measures of the levels of total blood cholesterol, LDL, HDL, and diastolic blood 

pressure between Iranian women and Framingham female offspring and between 

Iranian men and Framingham male offspring. 

Description of Sample 

Subjects of the study consisted of 40 Iranian men and women who were 

24 to 44 years old. There were 20 male and 20 female subjects in each group. 

All subjects were members of the Health Plus Insurance Company and had been 

living in the United States more than five years. All subjects were married and 

they all, except one, had finished at least 12 years of schooling. 

Data Analysis 

Descriptive statistics showed that females ranged from 24 to 44 years of 

age and the values for mean and standard error of the mean for the age among 

this group were 33.59 and .96 respectively. The male subjects had a range of 29 

to 44 years of age with mean and standard error of the mean values of 37 .59 and 

1.03 respectively. These data are reported in Table 1. 
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Table 1 

Q~sQriQtiv~ StatistiQS fQr Ag~ 

Group Range M 

(Low-High) 

Male 15 37.50 4.64 1.04 

(29-44) 

Female 20 33.50 4.30 .96 

NQ!e. N= 20 



Table 2 presents the frequencies on age for both groups. 

Table 2 

Freguencies on Age 

Age Group 

24 
28 

29 

30 

31 1 

32 

33 1 

35 1 

36 1 

37 1 

38 1 

40 1 

41 1 

42 1 

44 1 

~- N=20 

Counts Group Counts 

2 1 

2 1 

2 

2 3 

1 2 1 

2 2 

2 2 2 

1 2 4 

1 2 1 

2 2 3 

1 2 1 

3 

4 

1 

2 2 1 

40 

Descriptive statistics on educational background showed that the highest 

number of school years completed among the males was 18. The mean and 

standard error of the mean for males educational background were 17.10 and 

.23 respectively. The mean and standard error of the mean values for females 

educational background were 14.90 and .85 respectively. The highest number 
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of completed years of schooling was 22 among this group. All male subjects had 

completed high school and all but one of the females had completed high school. 

Table 3 shows the educational data for female and male participants and Table 4 

shows the frequencies on educational background among the subjects. 

Table 3 

Descriptive Statistics for Educational Background 

Group Range M .$Q SEM 
{Low-High) 

Male 2 17.10 1.02 .23 

(16-18) 

Female 16 14.90 4.30 .96 

(6-22) 

Note. N = 20 



Table 4 

Freguencies on Educational Background for both Groups 

Educational 

Background 

6 Years 

12 Years 

16 Years 

18 Years 

20 Years 

22 Years 

~.N=20 

Groups Counts 

2 1 

2 8 

2 4 

1 9 

2 5 

1 11 

2 1 

2 1 
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Data collected on smoking showed that none of the subjects smoked 

cigarettes. Data related to the problem of present or past heart disease indicated 

that this problem did not exist among either of the groups. However collected 

data showed that six men and no women had previously been informed that they 

had high blood cholesterol. None had ever received medical treatment for their 

condition. Data related to present or past high level of total cholesterol for male 

subjects are reported in Table 5. 



Table 5 

Descriptive Statistics for Present or Past Total Cholesterol 

Group 

Male 

Note. N = 20 

Range 

(Low-High) 

1.00 

(144-296) 

M 

1.7 0.47 

43 

.11 

Descriptive data show that no subject had been told that she/he had high 

blood pressure and none of the subjects was using any medication. 

Multivariate analysis of five selected variables including levels of total 

cholesterol, LDL, HDL, and diastolic blood pressure was done via the BMDP3D 

Program. The BMDP2D was used for descriptive analysis of all variables. These 

data are reported in Table 6 for both groups. 

The information from statistical analysis of the BMDP2D program indicated 

that male subjects had higher mean values on the total blood cholesterol level, 

LDL level, and measurement of diastolic blood pressure. The male subjects 

showed a lower level of HDL compared to female subjects. The mean values for 

total cholesterol, LDL, HDL, and diastolic blood pressure were 208.10, 132.70, 

36.75, and 79.30 for males and 167.75, 103.20, 40.10, and 72.90 for females. A 

complete list of all descriptive data on these variables is presented in Table 6. 



Table 6 

Descriptive Statistics on Total Cholesterol. LDL. HDL 

and Diastolic Blood Pressure. 

Variable Group 

Total 

Cholesterol 1 

2 

HDL 1 

2 

LDL 1 

2 

Diastolic 
Blood Pressure 1 

2 

Range 

(Low-High) 

139 
(159-296) 

90 
(129-219) 

30 
(21-51) 

36 
(25-61) 

159 
(55-214) 

89 
(65-154) 

22 
(70-92) 

30 
(56-86) 

M 

208.10 

167.75 

36.75 

40.10 

132.70 

103.20 

79.30 

72.90 

N,Qte. Group1= Male; Group 2= Female N = 20 

37.35 

26.73 

7.60 

8.55 

39.62 

26.32 

6.30 

7.81 

44 

8.35 

5.98 

1.70 

1.91 

8.86 

5.89 

1.41 

1.75 

The overall multivariate test results were significant ( Hotelling T2= 18.03 ; 

E = 4.15; .e = o.0074 ). Results of multivariate analysis are reported in Table 7. 



Table 7 

Multivariate Analysis Data on Total Blood Cholesterol, LPL HDL. and Diastolic 
Blood Pressure 

Variable Group M 1 

HDL 1 36.75 

-1 .31 .1983 

2 40.10 

LDL 1 132.70 

2.77 .0085* 

2 103.20 

Diastolic Blood 
Pressure 1 79.15 

2.96 .0053* 

2 72.55 

N.Qte. Group 1 = Male ; Group 2 = Female N = 20 
Hotelling T2 = 18.0262 ; ! value = 4.1508 ; Q value = .007 4 
Bonferroni Adjusted alpha level= .0125 *Significant P Value 
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Because the overall results of multivariate analysis were significant at the 

.05 alpha level, it was necessary to use the Bonferroni Formula to adjust the 

alpha level for use with the univariate 1 test of the four variables to guard against 

type I error. According to the adjusted alpha level of .0125 the results of 

mutivariate analysis were significant for LDL and diastolic blood pressure among 

the two groups. 

A two sample 1 test was used for analysis of collected data on total serum 

cholesterol. The results of the statistical analysis showed a significant difference 
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between the two groups ( 1 = 3.98; Q = .0003 ). Results of this test are reported 

in Table 8. 

Table 8 

Two Sampled t test Analysis for Total Cholesterol 

Variable Group M 1 

Total Cholesterol Male 208.10 

3.98 .0003* 

Female 167.75 

N.o1,e. Alpha Level = .05 N = 20 *Significant Q value 

A one sample 1 test was used to compare the mean values for all four 

selected variables for each subject with the similar values available from the 

Framingham offspring study (Garrison et al., 1979). The results of these 

comparisons showed a significant difference on the HDL levels among the male 

group. The level of alpha was .01 for determination of significance. The mean 

value for HDL level was 36.75 among Iranian males and 44.00 among the 

Framingham male offspring. Iranian men had lower HDL levels than the 

Framingam offspring. Table 9 presented the result of this comparison between 

Iranian men and American male subjects of the Framingham offspring study. 
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Table 9 

One-sample t test Analysis for Total Cholesterol, LPL HDL and Diastolic Blood 
Pressure Among Male 

Variable Group M 1 

Total Cholesterol 1 208.10 

.01 .9906 

2 208.00 

HDL 1 36.75 
-4.27 .0004* 

2 44.00 

LDL 1 132.700 
-.49 .6330 

2 137.00 

Diastolic Blood 
Pressure 1 79.15 

-.60 .555 

2 80.00 

N.Qte. Group 1 = Iranian men; Group 2 = The Framingham Male offspring; 
*Significant Q value N=20 

The Iranian females were significantly different from the Framingham 

female offspring on the levels of total cholesterol, HDL, LDL, and diastolic blood 

pressure. The mean value for total cholesterol, HDL, LDL, and diastolic pressure 

were 167.75, 40.10, 103.20, and 72.55 among Iranian females and 190.00, 

57.00, 121.00, and 80.00 among the Framingham female offspring. Iranian 

women had lower levels of total cholesterol, LDL, HDL, and diastolic blood 



pressure measures than the Framingham female offspring. The results of this 

analysis are presented in Table 10 for females. 

Table 10 

One-Sample t test analysis for total cholesterol. LPL HDL and Diastolic Blood 
Pressure Among Female 

Variable Group M 1 

Total Cholesterol 1 167.75 
-3.72 .0014* 

2 190.00 

HDL 1 40.10 

-8.84 .000* 

2 57 

LDL 1 103.200 
-3.02 .0070* 

2 121.000 

Diastolic Blood 
Pressure 1 72.55 

-4.32 .0004* 
2 80.00 

~- Group 1 ~ Iranian Females; Group 2 = Framingham Female offspring ; 
*Significant Q value N = 20 
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SUMMARY OF THE STUDY 
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This comparison study was conducted to examine the differences between 

the levels of total cholesterol, LDL, HDL, smoking status, and diastolic blood 

pressure measurements among apparently healthy Iranian men and women. 

This study was also conducted to compare Iranian men and women with the 

offspring of the Framingham Heart Study. The review of literature indicated that 

several research studies on CHO and its risk factors have been conducted on the 

American male population. There were far fewer studies reported that compared 

the CH D risk factors between the sexes, and no study has been found that 

compared the CHD risk factors of Iranian men and women. It was also found that 

the number of studies which were related to CHD risk factors among women 

were very limited as compared to the large numbers of CHD studies among men. 

Atherosclorosis which is the main underlying cause of CHD is among the 

major epidemics in developed countries (Cohn, 1985). Despite the fact that the 

CHD is declining among some of these nations, it still kills more than 500,000 

individuals, affects about 7,000,000, causes about 1.5 million fatal heart attacks, 

and another 1,250,000 to suffer from nonfatal heart attacks each year in the 

United States (DHHS, 1990). Recent statistics indicate that about 20% of heart 

attack victims are between 25 and 65 years of age and the majority of victims are 

55 and older (DHHS, 1990). The cost of each coronary bypass procedure is 

about $30,000 and more than 300,000 procedures are performed annually in the 

United States (DHHS, 1990). 
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Several numbers of epidemiological and clinical studies of CHO which 

have been done on the male population exclusively concluded that CHO is the 

leading cause of death among men. Despite the medical bias related to CHO 

and women which mistakenly assumes a special immunity for women from CHO, 

CHO accounts for a third of all deaths in women (Leaf, 1988). Cardiovascular 

disease is the number one cause of mortality among women and CHO 

specifically causes about 250,000 deaths per year 200,000 of which occur 

among women who are younger than 65 (Leaf, 1988; Castelli, 1988; Walsh, 1991 ). 

These statistics signal the importance of research in the area of CHO risk factors 

among women. Medical literature addresses a substantial amount of protection 

for women against CH D but some other scientific research studies such as the 

Frmingham Heart Study indicate that women are facing similar risk to those of 

men but, because of some protective factors, they usually develop disease 

manifestations a few years later than men ( Becker, 1990). 

A follow-up study was conducted 30 years after the initial Framingham 

Heart Study. It compared men and women of 35 to 40 years of age, who were in 

the original cohort, on selectd CHO risk factors. The study focused on the 

differences on cigarette smoking, systolic blood pressure, serum total cholesterol, 

obesity, glucose intolerance, age, and limited vital capacity and found that 

systolic blood pressure was a higher risk for men while serum total cholesterol 

and cigarette smoking were higher risk factors for women. The researchers also 

have found that blood glucose contributed significantly to CHO development only 

among women, but that limited vital capacity was a significant risk factor for both 

sexes. Obesity was found to be a strong independent risk factor of CHO among 

men but not among women. This study also found a significant difference in risk 
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profiles of men and women between the four most common CHO manifestation 

(Stoke et al., 1987). 

The present study compared Iranian men and women of 24 to 44 years of 

age regarding five selected CHO risk factors. Data were collected from medical 

laboratory reports which subjects mailed to the researcher and a telephone 

survey questionnaire. 

Sample Profile 

A total of 20 male and 20 female Iranians emigrants who lived in the 

standard metropolitan statistical area of Washington DC at the time of the study 

participated in the study voluntarily. All subjects have been living in the United 

States for five years or more and they were members of the Health Plus 

Insurance Company. They were all married and apparently healthy with no 

history of heart disease. 

Conclusions 

This study found that Iranian women and men of similar age are 

significantly different on some selected risk factors such as the levels of total 

serum cholesterol, LDL levels, and measurements of diastolic blood pressure. 

However, they were not significantly different on the levels of HDL. This study 

has also found that Iranian men are only significantly different from the 

Framingham Heart Study male offspring on HDL level. But, Iranian women 

showed significant differences from the Framingham Heart Study female 

offspring on all selected risk factors. 
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Hypothesis 1. There is no significant difference between the Iranian men 

and women residing in the standard metropolitan statistic area (SMSA) of 

Washington DC regarding their levels of total cholesterol. REJECTED. 

Hypothesis 2. There is no significant difference between the Iranian men 

and women residing in the SMSA of Washington DC regarding their levels of 

HDL. ACCEPTED. 

Hypothesis 3. There is no significant difference between Iranian men and 

women residing in the SMSA of Washington DC regarding their levels of LDL. 

REJECTED. 

Hypothesis 4. There is no significant difference between the Iranian men 

and women residing in the SMSA of Washington DC regarding their 

measurements of diastolic blood pressure. REJECTED. 

Hypothesis 5. There is no significant difference between the Iranian 

women residing in the SMSA of Washington DC and the Framingham female 

offspring regarding their levels of total serum cholesterol. REJECTED. 

Hypothesis 6. There is no significant difference between the Iranian 

women residing in SMSA of Washington DC and the Framingham female 

offspring regarding their levels of LDL. REJECTED. 

Hypothesis 7. There is no significant difference between the Iranian 

women residing in the SMSA of Washington DC and the Framingham female 

offspring regarding their levels of HDL. REJECTED. 

Hypothesis 8. There is significant difference between the Iranian women 

residing in the SMSA of Washington De and the Framingham female offspring 

regarding their measurements of diastolic blood pressure. REJECTED. 
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Hypothesis 9. There is no significant difference between the Iranian men 

residing in SMSA of Washington DC and the Framingham male offspring 

regarding their levels of total serum cholesterol. ACCEPTED. 

Hypothesis 10. There is no significant difference between the Iranian men 

residing in the SMSA of Washington and the Framingham male offspring 

regarding their levels of LDL. ACCEPTED. 

Hypothesis 11. There is no significant difference between the Iranian men 

residing in the SMSA of Washington DC and the Framingham male offspring 

regarding their levels of HDL. REJECTED. 

Hypothesis 12. There is no significant difference between the Iranian men 

residing in the SMSA of Washington DC and the Framingham male offspring 

regarding their measurements of diastolic blood pressure. ACCEPTED. 

Implications 

Coronary heart disease is a major killer among both men and women and 

it has long been considered to be a major public health problem in the United 

States and all developed nations (Cohn, 1985). According to a WHO reports on 

the development of CHO in third world countries, it is becoming a major killer 

among the developing countries as well (Gyarfas, 1992). CHO kills more than 

500,000 Americans and causes about 1.5 million myocardial infarctions which 

leave a large number of disabled individuals annually (U.S. Preventive Services 

Task Force, 1989). In addition to potential life lost, CHO is blamed for about $80 

billion medical care costs and lost productivity in the United States during 1986 

(U.S. PSTF, 1989). So far, prevention is the best solution to CHO epidemic 

because CHO is one of the most preventable chronic diseases and most of its 
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cases are either asymptomatic or the first symptom is sudden death (Cohn, 

1985). Prevention of CHO should be highly recognized and recommended by all 

health professionals. A sound prevention program for CHO should be based on a 

wealth of knowledge about the disease, its manifestations, and the risk factors for 

both women and men. It is very important for all health professionals who are 

involved in this area to recognize the differences between men and women 

regarding the CHO risk factors and have knowledge about their similarities and 

differences in order to guard them against CHO to the maximum levels of 

protection. 

The findings of this study indicated significant differences between the 

Iranian men and women and between Iranian men and women and American 

male and female subjects from the Framingham offspring Heart Study on some 

selected risk factors and no significant differences were detected on some other 

factors. Among the findings are the facts that differences exist between Iranian 

men and women of similar age regarding some selected CHO risk factors and 

that Iranian women are significantly different from the American females from the 

· Framingham offspring Heart Study on all selected frisk factors. These findings 

could be useful in developing prevention programs which will suit the specific 

needs of each group. A good example is that smoking is not culturally accepted 

among Iranian women but it is an acceptable behavior among Iranian men in 

general. Although the results of this study indicated no difference on smoking 

status among Iranian men and women but the Iranian male population in Iran is 

in great need of smoking cessation and education programs than Iranian women. 

The knowledge about similarities and differences of risk factors among males 

and females play an important role in the effectiveness of any CHO prevention 
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measures developed for each group. Whether existing CHO prevention 

programs and the National Heart, Lung and Blood Institute Recommendation for 

optimum levels of total cholesterol, LOL, HDL, and blood pressure are similarly 

effective for both men and women, remains an unsolved issue because these 

programs and recommendations have been developed based on research 

findings from male subjects. The recommendations for CHD intervention for 

women were established based on findings of studies on the male population 

(Leaf, 1988). A limited number of studies reported in the literature indicate that 

major modifiable risk factors, such as high total cholesterol, smoking cigarette, 

and hypertension, appear to be similar among the two groups but some other risk 

factors, such diabetes mellitus, use of estrogen hormone, stress, level of physical 

activity, obesity, triglyceride, and some other factors, may be significantly 

different. According to Leaf (1988), current knowledge about how the risk factors 

promote CHD differently in each group is very limited and findings such as those 

from this study are providing the base line information about how men and 

women might be different in larger studies. 

Recommendations for Further Research 

This study selected only five modifiable risk factors of CHO and compared 

two small samples and found significant differences between men and women. 

Larger studies should be conducted over different populations through out the 

world to compare a wide range of risk factors among men and women. The 

results of this study documented significant differences on some of the selected 

factors for the study but why and how they are different could be subjects for 

future research studies. There is a major need for studies that target women 
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around the world to better understand their limited immunity against CHO and 

how important selected prevention are prior to the point when this limited 

immmunity is lost. Researchers could develop more studies on women before 

and after menopause and compare the differences on risk factors during the two 

stages and provide more protection for this group against CHO development. 

More studies should be designed for larger samples of the Iranian men and 

women in order to generalize the results of the study to the larger population of 

Iranians and compare the findings of this study with the findings from the original 

population in Iran. Longitudinal prospective studies should be developed and 

differences on CHO risk factors should be measured and observed for both group 

during different periods of life. 
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QUESTIONNAIRE 

SUBJECT'S CODE: 

1. Indicate the sex of the respondent 

Male 

Female ---
2. What is your age? 

3. What is the highest grade or years of school you completed? 

4. Do you smoke cigarettes? 

Yes ---
No __ _ 

5. On the average, how many cigarettes do you smoke per day? 

6. Have you ever been told by a medical doctor that you have any heart or blood 

disease? 

Yes ---
No __ _ 

7. Have you ever been told by a medical doctor that you have high blood 

cholesterol? 

Yes __ _ 

No __ _ 

8. Are you taking any medication to lower your blood cholesterol? 
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Yes ---
No ---

9. Have you ever been told by a medical doctor that you have high blood 

pressure? 

Yes __ _ 

No ---
10. Are you taking any medication for high blood pressure? 

Yes ---
No __ _ 

11. Are you taking any medication at all? 

Yes ___ What. _______ _ How much. ____ _ 

How often. _____ _ 

NO __ 

12. Do you have any restriction in your diet? 

Yes ___ What ______ _ 

No __ _ 

13. Do you have any specific diet? 

Yes. ___ What. ______ _ 

No __ _ 
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