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Abstract

Traditionally coronary artery disease (CAD) has been considered as disease affecting men, and for long time
women were not included in researches programme. In both sexes, coronary heart disease risk increases with age.
Extensive clinical and statistical studies have identified serial factors that increase the risk of coronary heart
disease, some of them can be modified, and some cannot. This study was performed to analyze the extent to
which cardiovascular risk factors can explain the gender difference in coronary heart disecase. Methods: The
study design is a cross sectional study based on 155 cardiac patients admitted to cardiology department in
Al-shifa hospital Gaza. The following cardiac risk factors were determined from the patient’s records, smoking,
diabetes, high blood pressure, Dyslipedemia and presence of family history of coronary artery disease.
Catheterization results review were done. Statistical Package for Social Science version 17 was used for data
entry and analysis. Frequency and cross tabulation were done to explore the relationship between the study
variables. Chi-square test was used for testing statistical and P-value less than 0.05 were considered as
significant. Results: Most of risk factors were more favorable in females and increase with age. Myocardial
infarction in male compared with female was 2 times higher, and chronic angina pain is common in female than
male respectively 71.4% and 46.7%. Around 77% of female have two vessels disease and more. No great
differences in number of diseased vessels among patients with myocardial infarction or chronic stable angina.
Patients with low EF<50% have higher chance of affected vessels (82.9%). Conclusion: CAD stay the major
problem in male and female, certain patient’s characteristics and clinical conditions may place female at higher
risk of coronary artery disease development or progression. This article addresses emerging knowledge regarding
gender differences in CAD risk factors and responsiveness to risk reduction interventions.
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1. Introduction

Coronary artery disease (CAD) is a complex disease caused by reduced or absent blood flow in one or more of
the coronary arteries that supply oxygen rich blood to the heart muscle and carry away oxygen-depleted blood.
The coronary arteries consist of two main arteries: the right and left coronary arteries (Khaki et al., 2010).
Coronary angiography provides a precise anatomic delineation of the presence or absence of coronary artery
disease (Antoni et al., 1995), during life allows risk factors to be correlated with the precise diagnosis (Holmes et
al., 1981). Cardiovascular disease is responsible for more deaths in men and women than any other cause of
death in the United States and in most developed countries (Lawton, 2011).

Multiple risk factors such as hypercholesterolemia, hypertension, and diabetes mellitus are known in the origin
of CAD (Acarturk et al., 2004). Acarturk et al. (2004) said that high TG concentrations were associated with a
30% and 75% rise in cardiovascular risk in men and women, respectively. Smoking is a recognized risk factor
for coronary artery disease (CAD). A study entitled “Smoking in Saudi Arabia and its relation to coronary artery
disease” concluded that there is a clear association between cigarettes smoking and CAD particularly among
males (Al-Nozha et al., 2009). A large population has established a firm relationship between gender difference,
clinical risk factors, and the development of clinical manifestation of coronary artery disease, such as cigarette
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smoking, sex, age, Hypertension, diabetes, and dyslipedemia (Roeters et al., 2000; Vera et al., 2001; Younes et
al., 2009). Differences between identified groups at higher risk for later occurrence of angina, myocardial
infarction, cardiac death are studied (Murabito et al., 1993).

Significant sex differences exist between men and women with regard to coronary artery disease. The
epidemiological studies show that incidence of coronary artery disease is greater in male than female (Greenland
et al., 1991; Vera et al., 2001; Jeanine et al., 2002). Miller et al. (2001) reported that the gender differences in
patients with CAD have been reported to be lower or no different in women than in men. A study conducted in
Turkey in 2004 found that TG was an independent risk factor for CAD only in women. The study also found that
there was a positive correlation between TG concentrations and number of the diseased vessels only in women.
The same study concluded that high TG concentrations increase CAD risk more in women than in men in
Southern Turkey (Acarturk et al., 2004). The search for physiological reasons for differences in cardiovascular
disease between women and men has included intense laboratory investigation—particularly focused on estrogen.
Estrogen is thought to be beneficial because of effects on atherosclerotic plaque progression, vasodilatation,
blood pressure, and its antioxidative and anti-inflammatory properties (Lawton, 2011). This study was performed
to analyze the extent to which cardiovascular risk factors can explain the sex difference in coronary heart
disease.

1.1 Study objectives
1) To identify major risk factors for coronary artery disease classified by gender.

2) To estimate the relation between numbers of significant disease vessel diagnosed on coronary angiography
and multiple risk factors.

3) To analyze whether any gender related difference in patients with coronary artery disease can explain the
difference of the disease incidence among male and females.

2. Methodology

The study design is cross sectional study based on the medical files of 155 cardiac patients admitted to
cardiology department in Al -Shifa hospital - Gaza, during the year 2010. Abstract sheet is formed to gather the
relevant variables from the patient records. These variables include socio demographic variables, clinical
findings and cardiac risk factors. The following cardiac risk factors include smoking, diabetes, high blood
pressure, dyslipedemia and presence of family history for coronary artery disease. Catheterization results review
were done and recorded. Statistical package for Social Science version 17 was used for data entry and analysis.
Data cleaning was done and frequency distribution was completed. Recoding for age to 2 groups and crosstab
were done to explore the relationship between the study variables. All the risk factors are classified by sex to
examine for the differences between males and females. Chi-square test was used for statistical testing and p
value less than 0.05 were considered significant. To control for age as confounder stratification by age groups
was performed.

3. Results
3.1 Distribution of the Study Population

During the study period, 155 cardiac patients with age more than 40 years diagnosed as coronary artery disease
are followed and their distribution is shown in Table 1. Around 77.4% are males and 22.6% of the patients are
females. More than half of the cases 62.6% are aged 40-60 years old, and those who are older than 60 years were
37.4%. By increasing, age the proportion of females increase from 30% to 45.7% of the study population.

Table 1. Distribution by gender and age

Gender Age (40-60) years Age >60 years Total (%)
Male 78 42 120 (77.4)
Female 19 16 35 (22.6)
Total (%) 97 (62.6) 58 (37.4) 155 (100)

3.1.1 Risk Factors for Heart Disease

From the patients records a group of risk factors for cardiovascular were abstracted and reported in Table 2.
These factors include smoking, hypertension, diabetes mellitus, dyslipedemia and family history of coronary
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artery disease (FHCAD). Smoking is limited for males where no single female is considered a smoker and the
percentage of smoking was 60.8% of all males with significant P-value < 0.001. Hypertension and diabetes
showed high prevalence in female than male with significant level for hypertension (P = 0.041). Dyslipedemia
and family history of coronary artery disease showed no great difference in both gender, to control for age as
confounder we conducted stratification between gender and different risk factors by age group. For smoking
younger males smoke more than elders and females don’t smoke. In both age groups, result is statically
significant. Older patients in both gender expressed higher prevalence of hypertension, diabetes, and
Dyslipedemia. In both age group females expressed higher prevalence of hypertension and diabetes more than
male, but did not reach statistical significant level, for Dyslipedemia the prevalence is higher among male in both
groups.

3.1.2 Cardiac Status of Patients

In this study, cardiac status was measured by clinical diagnosis of patients and by the results of coronary
angiography as shown in Table 2. Chronic angina pain is more common in female than male respectively 74.3%
and 46.7%. Myocardial infarction was two times higher in male than female in admitted patients 53.3% and
25.7%,; this difference is statistically significant (P-value = 0.004). Myocardial infarction is higher in males in
both age groups, which is statistically significant with those who were more than 60 years. Chronic angina is
more prominent in older age especially among female, which is statically significant P-value 0.03.

Table 2. Risk factors and clinical status of patients

Risk factors grouI;(gyeears) No.M . % NoFemale %  NO b o,  value
40-60 50 641 0 0 50 515 0.00
Smoking More than 60 23 54.8 0 0 23 39.7 0.00
Total 73 608 0 0.0 73 471 0.00
40-60 38 487 12 632 50 515 0.26
Hypertension ~ More than 60 28 66.7 14 87.5 42 72.4 0.11
Total 66 550 26 743 92 594 0.04
40-60 37 474 11 579 48 495 0.41
Diabetes More than 60 21 50 12 75 33 56.9 0.09
Total 58 483 23 657 81 523 0.07
40-60 25 321 6 316 31 32 0.99
Dyslipedemia More than 60 21 50 6 37.5 27 46.6 0.39
Total 46 389 12 343 58 374 0.66
40-60 37 474 6 3.6 43 443 0.21
FHCAD More than 60 18 429 7 438 25 431 0.95
Total 55 458 13 37.1 68 439 0.36
40-60 43 551 6 31,6 49 505 0.07
?:é‘;giﬁal More than 60 21 50 3 188 24 414 0.03
Total 64 533 9 257 73 471 0.00
40-60 35 449 13 684 48 495 0.06
acil;i;‘c More than 60 21 50 13 813 34 586 0.03
Total 56 467 26 743 82 529 0.004

3.2 Relationship between Vessels Diseased, Risk Factors and Cardiac Status

In this part of the results, the researchers explored the relationship between the different cardiovascular risk
factors and the affected vessels. Table 3 showed that more than two third (70.3%) of patients in the study
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population have two vessels disease and more with high percentage among female (77.1%). There is no
difference about one vessel disease between males and females, but left main stem disease is three times higher
in males (15.0%). It is remarkable that more than two thirds of patients who have diabetes mellitus (DM),
hypertension (HT), smoker, dyslipedemia and FHCAD have more than two vessels disease; the most important
risk factors in-group with one vessel was smoker and in left main stem disease was dyslipedemia and diabetes.

Table 3. Relation between risk factors and affected vessels

Categories Male Female Smoker DM HT FHCAD Dyslip.
No % No % No % No % No % No % No %
1 vessel 20 16.7 6 17.1 16 219 9 11.1 14 152 10 147 4 6.9
>2 vessels 82 68.3 27 77.1 50 68.5 61 753 69 75 50 72.5 45 776
Left main stem 18 150 2 5.7 7 9.7 11 136 9 9.8 8 11.8 9 15.5

The researchers demonstrated the relation between the affected vessel and the clinical diagnosis as shown in
Table 4 shows that the occurrence of myocardial infarction is associated with the number of the vessels affected,
in patients with myocardial infarction presentation 72.6% have two vessels and more while this percentage was
68.3% for stable angina patients. The difference is not statistically significant (P-value = 0.69). Patients with low
EF <50 % have higher chance of affected vessels. The differences is statistically significant P-value < 0.001

Table 4. Relation between clinical diagnoses, Ejection fraction (EF) and diseased vessels

1 vessel >2 vessels LM stem Total
Diagnostic
NO % NO % NO % NO %
Myocardial infraction 11 15.1 53 72.6 9 12.3 73 100
Stable angina 15 18.3 56 68.3 11 13.4 82 100
EF>50% 24 20.0 80 66.7 16 13.3 120 100
EF<50% 2 5.7 29 82.9 24 11.4 35 100

4. Discussion

Despite major advances, in the diagnosis and treatment of heart disease, coronary artery disease remains the
leading cause of morbidity and mortality in both men and women in worldwide (Steingart et al., 1991; Younes et
al., 2001; Jeanine et al., 2002). The literature showed that there are differences between the gender in the
prevalence and impact of coronary heart disease risk factors (Holmes et al., 1981; Greenland et al., 1991;
Castanho et al., 2001; Khaki, 2010). In this study population, there were significant differences between male
and female concerning cardiovascular risk factors, so cigarette smoking is very prevalent in young group and
limited for males. 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. In this study, we try to conduct for
age by stratification, and our findings revealed that the differences between male and females in myocardial
infarction and chronic angina remains constant, while differences in the risk factors between males and females
showed higher prevalence among female and this difference did not reach a statistically significant level.

In USA for example some risk factors have high prevalence among female in the 20-74 years age group, more
than 1/3 have hypertension and more than1/4 have Dyslipedemia (Castanho et al., 2001; Levit et al., 2011). In
this study, the results consistent with the results report from the American heart association by Lloyd et al., in
2010, also a study conducted in Turkey in 2004 found that TG was an independent risk factor for CAD only in
women. The study also found that there was a positive correlation between TG concentrations and number of the
diseased vessels only in women. The same study concluded that high TG concentrations increase CAD risk,
more in women than in men in Southern Turkey (Acarturk et al., 2004). In our study women are more likely than
men to have chronic stable angina (74.3% for females vs. 46.7% for males) in contrast myocardial infarction was
two times higher in males than females (53.5% in male vs, 25.7% in female). Also in this study there is a
significant relation between the number of diseased vessels and risk factors, so 68.5% of smoker, 75.3% of
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diabetic 75% of hypertensive, 77.6% of dyslipedemia and 72.5% with positive family history of coronary artery
disease patients have more than two vessels disease.

In a report of a clinical study in Netherlands over 16 years period 1981-1997 evaluated 1894 patients with
coronary angiography documented showed no gender difference in extentof coronary lesion observed (Roeters
et al., 2000). This study found that there is no great difference in the number and extent of diseased vessels in
both gender and in-group with more than two vessels diseases. Knowing that the risk factors are more present in
females than males, the incidence of one vessel disease was similar in males and females, but the left main
stenosis was present three times higher in men (15%-5.7%). Patients with low left ventricular EF have
multi-vessels coronary disease (82.9%); in contrast, patients with EF more than 50% have one vessel disease
(20%). The same results were found in a study in Imam Khomeini hospital in IRAN (Younes et al., 2009). It
showed no gender differences in the number of diseased vessels with higher prevalence of risk factors such as
diabetes mellitus and hypertension in women.

5. Conclusion

The results of this study indicated that gender has an important influence on coronary artery disease, and the
researchers recommended risk factors modification and primary prevention of coronary atherosclerosis in our
population in Gaza. Finally, an increase in educational message focusing on cardiovascular disease promotes the
overall objectives of enhancing the cardiovascular health of male and women in our country.

References

Acartiirk, E., Cayli, M., Akpinar, O., Attila, G., & Demir, M. (2004). Relation between age and gender
differences in plasma triglyceride concentrations and coronary artery disease in Southern Turkey. Clinica
Chimica Acta, 339, 123-128. http://dx.doi.org/10.1016/j.cccn.2003.10.001

Al-Nozha, M. M., Al-Mazrou, Y. Y., Arafah, M. R., Al-Maatouq, M. A., Khalil, M. Z., Khan, N. B., ... Nouh, M.
S. (2009). Smoking in Saudi Arabia and its relation to coronary artery disease. Journal of the Saudi Heart
Association, 21, 169-176. http://dx.doi.org/10.1016/j.jsha.2009.06.007

Castanho, V. S., Oliveira, L. S., Pinheiro, H. P., Oliveira, H. C., & de Faria, E. C. (2001). Sex differences in risk
factors for coronary heart disease: a study in a Brazilium population. BMC Public Health, 1, 3.
http://dx.doi.org/10.1186/1471-2458-1-3

Greenland, P., Reicher-Reiss, H., Goldbourt, U., & Behar, S. (1991). In-hospital and 1-year mortality in 1,524
women after myocardial infarction: Comparison with 4,315 men. Circulation, 83, 484-491.
http://dx.doi.org/10.1161/01.CIR.83.2.484

Holmes Jr., D. R, Elveback, L. R., Frye, R. L., Kottke, B. A., & Ellefson, R. D. (1981). Association of risk factor
variables and coronary artery disease documented with angiography. Circulation, 63, 293-299.
http://dx.doi.org/10.1161/01.CIR.63.2.293

Khaki, A. A., Khaki, A., Heydari, M., & Gholizadeh, L. (2010). A description of gender differences in
angiographic findings in a single-center Iranian hospital. Journal of Vascular Nursing, 28(1), 11-13.
http://dx.doi.org/10.1016/j.jvn.2009.10.002

Lawton, J. S. (2011). Sex and Gender Differences in Coronary Artery Disease. Semin Thoracic Surg, 23(2),
126-130. http://dx.doi.org/10.1053/j.semtcvs.2011.07.006

Levit, R. D., Reynolds, H. R., & Hochman, J. S. (2011). Cardiovascular disease in young women: a population at
risk. Cardiol Rev, 19(2), 60-65. http://dx.doi.org/10.1097/CRD.0b013e31820987b5

Lloyd-Jones, D., Adams, R. J., Brown, T. M., Carnethon, M., Dai, S., De Simone, G., ... Wylie-Rosett J;
American Heart Association Statistics Committee and Stroke Statistics Subcommittee. (2010). Heart disease
and stroke statistics — 2010 Update. Circulation, 121(7), 46-215.
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.192667

Martinez-Rubio, A., Borggrefe, M., Shenasa, M., Chen, X., Wichter, T., Fetsch, T., ... Breithardt, G. (1995). Are
There Gender Differences in Patients with Coronary Artery Disease Presenting with Spontaneous Sustained
Ventricular ~ Tachycardia and  Ventricular  Fibrillation?  Clin.  Cardiol, 18, 161-166.
http://dx.doi.org/10.1002/clc.4960180311

Miller, T. D., Roger, V. L., Hodge, D. O., Hopfenspirger, M. R., Bailey, K. R., & Gibbons, R. J. (2001). Gender
Differences and Temporal Trends in Clinical Characteristics, Stress Test Results and Use of Invasive
Procedures in Patients Undergoing Evaluation for Coronary Artery Disease. ACC, 38(3), 690-697.

55



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 5, No. 5; 2013

http://dx.doi.org/PII S0735-1097(01)01413-9

Murabito, J. M., Evans, J. C., Larson, M. G., & Levy, D. (1993). Prognosis after the onset of coronary heart
disease: an investigation of differences in outcome between sexes according to initial coronary disease
presentation. Circulation, 88(6), 2548-2555. http://dx.doi.org/10.1161/01.CIR.88.6.2548

Nozari, Y., Akiash, N., Tavoosi, A., Akiash, N., & Ashkaboosi, S. (2009). Gender differences in extent of
coronary artery disease and left ventricular function in patients undergoing coronary angiography. ARYA
Atherosclerosis Journal, 5(3), 118-121.

Roeters van Lennep, J. E., Westerveld, H. T., Erkelens, D. W., & van der Wall, E. E. (2002). Risk factors for
coronary heart disease: implications of gender. Cardiovascular Research, 53(3), 538-549.
http://dx.doi.org/10.1016/S0008-6363(01)00388-1

Roeters van Lennep, J. E., Zwinderman, A. H., Roeters van Lennep, H. W., Westerveld, H. E., Plokker, H. W.,
Voors, A. A., ... van der Wall, E. E. (2000). Gender differences in diagnosis and treatment of coronary artery
disease from 1981 to 1997. Eur. Heart J., 21(11), 911-918. http://dx.doi.org/10.1053/euhj.1999.1941

Steingart, R. M., Packer, M., Hamm, P., Coglianese, M. E., Gersh, B., Geltman, E. M., ... Pfeffer, M. A. (1991).
Sexes differences in the management of coronary artery disease. N. Engl J Med., 325(4), 226-230.
http://dx.doi.org/10.1056/NEJM199107253250402

56



