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Abstract 
Society has come a long way over the past several decades from the old fashion belief that cardi-
ovascular disease (CVD) is a man’s disease. Throughout the years, gender-based studies have pro-
vided compelling evidence to uncover several unique features in disease presentation, pathology 
and primary prevention in women. Studies reviewing differences among men and women have 
placed specific emphasis on cardiovascular risk factors, symptoms and vascular pathology as po-
tential etiologies for the higher cardiovascular mortality and disability among women. In addition, 
although weight loss and exercise have been shown to promote cardiovascular health in men, 
more recently findings have presented data to support the importance of these interventions 
among women. Although tremendous strides have been made throughout the years in the gender- 
based cardiovascular research, more questions than answers remain and additional research ef-
forts are still needed to better understand the disease process in women. The objectives of this re-
view are two-fold: First, to present a comparative analysis focusing on evidence-based similarities 
and differences among males and females in cardiovascular disease presentation, detection and 
clinical pathology; Second, to offer insights highlighting recent findings regarding primary pre-
vention and treatment protocols in women. Based on our current knowledge, continued efforts 
geared toward optimal diagnostic testing and screening protocols for primary disease detection 
and risk factor modification programs are recommended. This would include further investiga-
tions of the potential role that genetics and/or environment play/plays in the natural progression 
of the disease process. Additionally, comprehensive lifestyle interventions aimed at reducing car-
diovascular disability and mortality in women is also recommended. 
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1. Introduction 
Society has come a long way over the past several decades from the old fashion belief that cardiovascular dis-
ease (CVD) is a man’s disease, this owing to an overwhelming number of gender-based research findings fo-
cusing on disease prevention, pathogenesis and progression in women. As a result of this increased awareness, 
heart disease has moved to the forefront as a leading cause of disability and death among women, surpassing 
breast cancer and other cancers combined. It has been reported that 1 of every 31 women die from breast cancer 
each year and 1 of 3 women die from heart disease [1]. 

Although evidence from the National Cholesterol Education Panel (NCEPII) has reported a 35% - 50% re-
duction in the cardiovascular death rate over the past several decades, the reduction among women has not yet 
reached those reported in men [2]. 

While CVD does affect both genders the problem does not affect them in a similar manner. This is due to 
several unique features among women with regard to the disease presentation (i.e. risk factors, pathology, and 
symptoms) and clinical course. While precise mechanisms behind the differences have not yet been elucidated 
one fact remains; women have a higher cardiovascular mortality and morbidity compared with men. 

It was previously observed that disease onset in women generally begins approximately 10 years later com-
pared with men, with the rate increasing following menopause. This may be explained by a greater cluster of 
risk factors associated with metabolic syndrome in postmenopausal women as well as the gradual removal of the 
estrogen-provoked cardiovascular protection compared with younger women. Although the lifetime risk of de-
veloping CVD is equal between men and women, this risk is generally lower in younger women and it accele-
rates as a woman approaches menopause, at which point the heart disease risk increases by threefold [3] [4]. 

More recently, findings have provided alarming evidence to support an increase in the cardiovascular death 
rate in young women between the ages of 35 - 44 years (1.3% annually since 1997) [5], and an astounding 69% 
percent higher mortality rate among black women compared with white women [2] [6]. This progressively ear-
lier disease onset may be related to changes in modern lifestyle and the fact that younger women appear to focus 
less on healthy cardiovascular lifestyles compared with their male counterparts. Furthermore, coronary disease 
often presents atypically in women where they often do not experience typical angina and 50% of women who 
had a heart attack reported no chest pain at all thus resulting in a delay in diagnosis and treatment. 

When a diagnosis of CVD is made in women, they are noted to have pathologically more severe coronary 
disease compared with men of the same age and they are more likely to die within the first 2 weeks of a heart 
attack. Several mechanisms appear to relate to this including differences in vascular size, pathology and function 
combined with a hormonal influence which further adds to the complexity of diagnosing coronary disease [7]. 

Additionally, epidemiologic findings have reported that women have a lower prevalence of atrial fibrillation 
but they have a greater risk for stroke when compared with men [8]. Furthermore, women tend to develop myo-
cardial infarction and heart failure at a later age compared with men, [9] and female patients who suffer from 
heart failure with preserved ejection fraction may have a survival advantage over the male counterparts in the 
long term [10] [11]. This suggests a gender difference in disease risk, development and progression. 

The purpose of this review is to highlight gender-based similarities and differences in CVD presentation and 
pathology that have been obtained through the years and to provide insights into primary prevention of CVD in 
women. 

2. Cardiovascular Risk Factors 
While we have learned and studied the gender differences as they pertain to CVD, there are many unanswered 
questions. Deeper analyses have extended into genetics. Silander et al. examined men and women in Finland to 
determine the effects of genetic risk factors versus environment on the development of CVD. Their findings 
suggested that men are generally affected by both environmental (modifiable risk factors) and genetic factors 
while genetic factors seem to exert a greater influence among women [12]. 

Several studies have looked at gender differences in the early onset of disease pathology by focusing on tradi-
tional risk factor profiles between men and women. While the prevalence of traditional risk factors such as 
hypertension, diabetes, obesity and sedentary lifestyle occur with a higher frequency in women [13] the inci-
dence of many of these risk factors accelerates as women age [14] [15]. At the same time risk factors such as 
dyslipidemia and tobacco are noted to be less prevalent among women [16]. Furthermore, although obesity is 
associated with an increase in other disease risk factors, neither body mass index (BMI) nor abdominal obesity 
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was independently associated with coronary artery disease or cardiovascular events in women [17]. 
The cardiometabolic effects of diabetes in women appear different compared with men. In a recent meta- 

analysis of 64 cohorts, involving 900,000 patients, Peters et al., demonstrated that women with diabetes on av-
erage showed a 2.63 (95% CI 2.27 to 3.06) fold increase in relative risk, whereas men with diabetes showed a 
1.85 (95% CI 1.64 to 2.10) fold increase in relative risk for coronary heart disease. This translates to a 44% 
greater increase in relative risk for coronary heart disease in women with diabetes compared to men [18]. A 
second meta-analysis examining 64 cohorts with 777,385 individuals by the same author showed a 25% increase 
in relative risk for stroke in women compared with men with diabetes [19] emphasizing the differential effects 
of diabetes on vascular health in women compared with men. The authors further suggest that this difference 
may be secondary to differences between men and women in level of metabolic changes needed to occur prior to 
sufficient impairment in glucose tolerance in women for the diagnosis of diabetes, thus more women spend a 
greater amount of time in the pre-diabetic state when compared with men [18]. 

Asaff et al. in their study involving a large cohort of young men and women (mean age 35 yrs) noted that 
women were more likely to participate in risk factor prevention programs compared with men for smoking ces-
sation, weight loss and physical activity. As for the success rate for risk factor management, men appeared to be 
more successful at smoking cessation and both groups had similar success rates for weight loss and increased 
physical activity. However, an 8-year follow-up in men showed that they achieved significantly more weight 
loss compared with women [20]. 

Despite the increased prevalence of traditional risk factors, women with ischemic heart disease in general are 
older and tend to have more comorbidities compared with men, consistent with previously mentioned genetic 
findings, this observation suggests that women may be affected to a lesser extent or differently when compared 
with men by these traditional risk factors [21] [22]. 

3. Diagnostics 
Although there has been an improvement in the recognition of non-fatal CVD among women in the past decade 
[23], ischemic heart disease is still diagnosed less in younger women and more often in older women compared 
with men [24]-[26]. A lower diagnostic rate in younger women could be related to the lower disease burden in 
this population. Alternatively, the disease may not have been detected or expected and sought after in a young 
individual. Clinical procedures used to identify the presence of CVD in women has become a major challenge 
for physicians because the traditional diagnostic non-invasive screening tools are less sensitive and specific in 
females, and women do not always experience the “typical chest pain” compared with the classic disease pres-
entation in men [27]-[29]. 

Until recently, very little was known about the early warning signs of heart disease in women with regards to 
symptoms. More women present with atypical symptoms prior to or during a myocardial infarction (MI) com-
pared with men. While men typically present with chest discomfort, the most common complaints during an MI 
in women include: shortness of breath (58%), weakness (55%) and unusual fatigue (43%), with nearly two 
thirds of death associated with an MI in women occurring in those with no prior history of chest pain. 

Mc Sweeny et al. noted that between 80% - 85% of women reported a vast array of prodromal symptoms one 
month prior to their MI including: shortness of breath, unusual fatigue, indigestion, anxiety, arms weak and 
heavy, or sleep disturbances. When they examined acute symptoms they found that chest pain was also feeling 
uncommon. As a result of this, the early recognition of a coronary event is not as straightforward in women as it 
is for men [30]. 

In the setting of acute coronary syndrome, it is not unusual to find non-obstructive disease on coronary angio-
graphy and despite having less obstructive CAD, women have a poorer prognosis. This has been attributed to 
advance age, multiple comorbidities and underutilization of life saving therapies at the time of disease detection 
[31]. 

Among those women with non-obstructive disease who actually present with chest pain the majority may 
continue to have persistent chest pain necessitating hospitalization, repeated stress testing and in some cases co-
ronary angiogram, adding to an increased financial burden with no further benefit. Data from the Women’s 
Ischemia Syndrome Evaluation Study (WISE) showed a deteriorating mortality and adverse cardiovascular 
events for these women when compared to those who are asymptomatic [32]. 

Women who experience chest pain and other heart symptoms are more likely than men to have coronary mi-
crovascular disease (MVD). MVD may be associated with Syndrome-X or non-obstructive epicardial coronary 
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artery disease, and it presents as a form of atherosclerosis affecting the walls of the small vessels which branch 
from the major epicardial coronary arteries resulting in a reduction in blood flow to the heart. MVD when 
present in the retinal artery has been shown to be associated with CVD events in women, but not men [33]. 

There is emerging data to support a gender specific role for MVD. In comparison to men autopsy data has 
shown that women have more microvascular plaque erosion and distal embolization compared with men [34]. 
MVD is common in approximately 50% - 60% of symptomatic younger women and 20% of men. Knowing that 
women usually present with atypical symptoms, the data suggest that when they do present with chest pain it is 
possibly due to MVD rather than obstructive epicardial coronary artery disease. This may warrant a different 
approach to the disease detection and management for those women. As a result of the higher prevalence of 
MVD in women, they are more affected by cardiovascular risk factors such as hypertension, diabetes mellitus 
and smoking compared with men. This condition is a possible explanation for the poorer CVD prognosis among 
women. 

In a study done to examine intravascular ultrasound and coronary reactivity testing in men and women, the 
results showed that women have less obstructive epicardial coronary disease even when they present with chest 
pain suggesting prevailing MVD [35]. Furthermore, recent results from the OCTAVIA study showed that pa-
tients with acute ST elevation myocardial infarction did not differ compared with men for culprit plaque mor-
phology and vascular healing in response to stent placement or clinical outcome. This raises the question as to 
major differences between men and women being secondary to risk factors associated with microvascular health 
rather than macrovascular disease [36]. 

Traditional non-invasive diagnostic testing currently in use for detecting coronary artery disease is not optimal 
for the detection of MVD. Other alternative screening tests are currently being evaluated. The assessment of 
vascular reactivity has become an important research tool in cardiovascular medicine and endothelial dysfunc-
tion has become a growing topic as such is considered a surrogate to CVD. The assessment of the peripheral 
endothelial response along with a direct assessment in coronary circulation has been shown to be associated with 
ischemic heart disease risk. 

Endothelial function reflects the health of regional and to some extent the total vascular bed and as such en- 
dothelial dysfunction is an important prognostic indicator. Healthy endothelial function allows for an adaptive 
vascular response and it plays a role in cardio protection against ischemic injury. In men endothelial dysfunction 
will present itself earlier compared with women and a steep decline in endothelial function occurs in women 
following menopause [37] [38]. 

Skaug et al. studied the association between cardiovascular risk factors and endothelial function in more than 
2500 women and 2200 men. They noted that endothelial dysfunction occurred twice as frequently among wom-
en with hyperglycemia compared with men and the presence of metabolic syndrome, hypertension and poor ex-
ercise capacity increased the prevalence of endothelial dysfunction more in women than men [39]. In addition, 
postmenopausal women who were treated with antihypertensive therapy for 6 months significantly improved 
their endothelial function and prognosis [40]. 

Although these newer technologies have provided greater insight into disease pathology, further data are 
needed to devise the most effective means for detecting and diagnosing both macrovascular and microvascular 
coronary disease in women. Based on current research the area of concentration should relate to strategies in-
volving the measurement of vascular reactivity and non-invasive surrogate measurements. 

4. Preventive Strategies: Weight Loss and Exercise the Perfect Combination 
Several prominent scientific organizations such as the National Heart Lung and Blood Institute, American Heart 
Association, American Diabetes Association and the American College of Cardiology have outlined preventive 
measures aimed at promoting cardiovascular health. In general, the major cornerstone of their recommendations 
for primary prevention is to adopt healthy lifestyles which includes: refraining from smoking, maintaining a de-
sirable body weight (BMI 18.5 - 24.9 kg·m2 with a waist circumference of ≤35 inches in women), regularly ex-
ercising (a minimum of 30 min of moderate exercise most or all days of the week) and incorporating healthy di-
etary habits (<10% saturated fat calories, <300 mg cholesterol and substituting trans-fatty acids for fruits, veg-
gies and grains) [41]. 

Weight loss and physical activity are two important areas for targeting cardiovascular risk factor management. 
The National Heart, Lung and Blood Institutes (NHLBI) 2010 statistics reported a slightly higher rate of obesity 
in US women (38.8%) compared with men (35%). More importantly, women between the ages of 20 and 60 



R. M. Chesler et al. 
 

 
2794 

have a higher rate of obesity compared with aged-matched males. The obesity rate for minorities is higher, with 
45% of Mexican-American and 54% of black women reportedly being overweight or obese. In addition, African 
American women have a startling 50% higher obesity rate compared with age and ethnic matched males [1]. 

5. Physical Activity and CV Mortality 
An overwhelming body of evidence has been presented to document the inverse relationship between exercise 
capacity, cardiovascular and all-cause mortality and morbidity among men. 

Data dating back to the earlier studies by Paffenbarger on 17,000 male college alumni, those who walked a 
distance of 9 or more miles per week had a 21% lower mortality rate compared with those who walked 3 miles 
per week or less [42]. 

Although the mortality-physical activity relationship has been well documented, it still remains unclear as to 
the precise mechanism by which there is a cardiovascular risk reduction.  

In the past there was a great deal of uncertainty regarding the association between physical activity and car-
diovascular mortality among women and minorities. Prior to the late 1980’s women were under-represented in 
epidemiologic studies for CVD prevention. Over the past few years, investigators have begun to examine the 
role of exercise in the primary prevention of cardiovascular disease in women (summary on Table 1). 

The findings reported in large cohort studies such as the Women’s Health Initiative, Women Take Heart  
 
Table 1. Evidence-based results for primary prevention of cardiovascular disease in women. 

Author (year) N Gender(M/F) Mean age Follow-up 
time (yrs) 

Exercise  
modality Results 

Lee (2001) 39,372 F 47 - 60 3 Walking 

1 hour walking per week light-to-moderate 
lowered CHD rates. Inverse relation also showed 

in those at risk for CVD 
(overweight, increased cholesterol levels, 

smokers) 

Manson (2002) 73,743 F 
Postmenopausal 50 - 79 8 Walking 

Walking and vigorous exercise substantially 
reduced incidence of CV disease. Prolong sitting 

increased risk 
Inverse relation observed independent of race, 

body type and age 

Hu (2004) 116,564 

F 
Lean 

BMI (<25 kg·m2) 
active and inactive 

obese 
BMI (>30 kg·m2) 
active and inactive 

30 - 55 24 

Physical activity 
recall 

time spent per 
week 

brisk walking, 
jogging, cycling 

etc. 

Excess weight (BMI > 25 kg·m2 or higher and 
Physical inactivity (less than 3.5 hours per 

week) 
accounted for 31% of all premature deaths (59 

from CVD) 

Mora (2007) 27,005 
F 

With and without 
CV risk factors 

54 ± 7 10.9 ± 1.6 Physical activity 
kcal/week 

Moderate exercise (600kcal/wk equivalent to 2 
hr/wk brisk walking) lower risk of CVD events 
Modest changes in risk factors, Inflammation, 

blood pressure) 
200 - 599 kcal/wk, 600 - 1499 kcal/wk 

and >1500 kcal/wk associated with a 25%, 32% 
and 41% CV risk reduction, respectively 

Schmitz (2007) 164 

F 
Overweight and 

obese 
BMI 25 - 35 kg·m2 

premenopausal 

25 - 44 2 Strength training 
2×/wk 

Strength training effective for preventing  
increase in percentage of body fat and  

intra-abdominal fat mass in 
Overweight and obese premenopausal women 

Sattelmair 
(2011) 

Meta-Analysis 

33 Stu-
dies M and F 

Adults > 
18 years 

old 
1995-2009 

Leisure time 
physical activity 

(min/wk) 

Those who engaged in 150 min/wk or more had 
a 14% lower CHD risk compared with sedentary 

300 min/wk of moderate intensity leisure  
activity modestly lower risk 

There was a significant interaction by sex (p = 
0.03); suggesting a stronger relationship among 

women 

F = female; M = male; CHD = coronary heart disease; CVD = cardiovascular disease. 
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Project and the Lipid Research Clinics Research Prevalence Study have all conferred the inverse and graded 
association between physical activity and mortality [43]. Data from the Women’s Health Initiative reported a 50% 
reduction in cardiovascular risk among women who walked 1 - 1.5 hours per week at 50% of the Surgeon Gen-
eral’s recommendation (a total of 150 min/week of moderate intensity exercise) [44]. 

Gregg and associates reported that sedentary women who became physically active over a 6-year period of 
time had a 32% and a 38% decline in all-cause and cardiovascular mortality, respectively compared with those 
who remained sedentary [45]. In fact, there has been some evidence to suggest a greater degree of improvement 
in women compared with men [46] [47]. 

Despite the growing body of evidence which reports the inverse relationship between physical activity and 
cardiovascular risk, 32% of US adults currently do not engage in at least 10 minutes of light or moderate leisure 
time activity per day [48] [49]. 

Data reveal that physical inactivity is higher among women compared with men (33.2% versus 29.9%) with 
only 21% of women currently meeting American Heart Association exercise guidelines for improving cardi-
ovascular health. Equally important is the fact that sedentary lifestyle is greatest among minority women and the 
trend continues to increase as individuals grow older. 

It is interesting to note that epidemiologic data from the Centers for Disease Control and Prevention (CDC) 
combining the obesity rate, physical activity rate and cardiovascular disease rate has demonstrated that in those 
areas of the United States where the obesity rate is higher than 30%, the prevalence of adults who do not engage 
in physical activity was higher than 30%. In addition the CVD death rates in women 35+ years or older was also 
greater in those areas as well [50]. 

6. Obesity Has No Boundaries 
The distribution of body fat is a major consideration for CVD risk. Abdominal/androidal obesity (apple-shaped) 
is associated with greater CVD risk compared with gluteal-femoral/gynoidal (pear-shaped) obesity. Obesity in-
creases CVD risk by serving as a precursor to the development of other CVD risk factors such as hypertension 
and insulin resistance. Women who are overweight have a 3 fold increased risk of diabetes, whereas obesity car-
ries a 9 fold increased risk for the development of diabetes [5]. 

Prior to menopause, females often store the majority of fat in subcutaneous depots, mainly in the gluteal-fe- 
moral region, making them gynoidal or pear-shaped while men store adipose primarily in the abdominal region 
making them androidal. During menopause, there is a decrease in estrogen production and the ratio of androgen 
(testosterone) to estrogen increases. Several studies have linked this shift to a potential cause for an increased 
abdominal fat after menopause. In addition, some studies have also noted that the drop in estrogen is also linked 
to the increase in cortisol levels (stress hormone which promotes accumulations in abdominal fat or “middle age 
spread”). 

Based on the data reported in the Nurse’s Health Study, women with a waist circumference greater than ≥35 
inches had an increased CV mortality and this relationship existed even among those women who were not 
overweight. Based on these findings it is safe to assume that the CVD burden from obesity becomes an addi-
tional consideration among menopausal women and maintaining a healthy waist size is important [51]. 

Lovejoy and coworkers reported on the influence of estrogen altering metabolism and visceral fat distribution. 
Estrogen influences lipoprotein and lipase in adipose tissue, in addition estrogens play an important role in re-
gulating body fat distribution. With abdominal fat on the rise during the peri-menopausal period an increase in 
visceral abdominal fat is noted in the first 2 years following menopause [52]. Furthermore, recent data suggests 
that increased visceral adiposity is strongly associated with incident hypertension [53]. 

7. Let’s Get Physical to Fight the “Battle of the Bulge” 
An important recommendation to combat abdominal obesity is regular-moderate exercise for at least 30 minutes 
per day. The Studies of Targeted Risk Reduction Interventions through Defined Exercise (STRRIDE) study 
examined 175 sedentary men and women and they demonstrated equivalence of exercising 11 miles per week, 
independent of intensity, prevented a significant accumulation of visceral fat with the greatest reduction occur-
ring during vigorous exercise in both groups. More importantly, those who did not exercise experienced a 9% 
gain in visceral fat [54]. 

Schmitz studied 164 overweight and obese (BMI 25 - 35 kg·m2) premenopausal women between the ages of 
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24 - 44 years and found that those women who engaged in strength training an average of one hour twice per 
week reduced their proportion of abdominal fat by nearly 4%. They were also successful at keeping off visceral 
fat compared with those who merely received advice concerning exercise [55]. 

One of the most common misconceptions for abdominal weight loss is to perform sit-ups. Spot reduction will 
tighten abdominal muscles but it will not reduce visceral fat [56]. 

8. Combination Therapy: Exercise and Weight Loss: A Perfect Combination 
Chiuve SE et al. in the prospective Nurse’s Health Study demonstrated a lower risk of sudden cardiac death in a 
large cohort of females who engaged in 30 minutes of physical activity combined with a low risk lifestyle which 
included a low BMI, and a Mediterranean-type diet [57]. 

Hu and coworkers studied a cohort of 116 women age 30 - 55 years and they noted that the combination of 
physical inactivity (less than 3.5 hours per week of exercise) and excess body weight (BMI of 25 kg·m2 or high-
er) were independent predictors of death, accounting for 59% of deaths from cardiovascular disease [58]. 

9. Dose Response Relationship: How Much Is Enough? 
The recommendation for engaging in an exercise program is usually met with reluctance because the mere men-
tion of exercise to most sedentary individuals carries with it an intimidating connotation of marathon running or 
some other form of high intensity activity. Although an optimal dose for the maximum cardiovascular benefit 
has not been established, it is of interest to note that exercise consisting of as little as 75 minutes per week has 
been associated with a significant reduction in cardiovascular risk. 

Blair et al. looked at the age-adjusted death rates among 13,000 men and women over an 8-year period. De-
spite accounting for other risk factors such as smoking, hypertension, hyperlipidemia, family history and di-
abetes, the death rate was three times higher among the most sedentary males and females (64% and 39.5% 
deaths per 100,000, respectively) compared with the most active men and women (18.6% and 8.5% deaths per 
100,000, respectively). It appeared that as both men and women progressed from sedentary to high levels of fit-
ness the death risk declined, with the greatest benefit occurring when they performed moderate exercise (walk-
ing briskly for 30 minutes several times per week) [59]. 

Sattelmair et al. in their meta-analysis of a cohort of 33 studies including men and women showed that those 
achieving a program consisting of 75 - 150 min/week had a 14% reduction in cardiovascular risk and a higher 
dose of 300 min/week reduced cardiovascular risk by 20%. In addition, there was some evidence to suggest that 
the risk reduction in women was greater compared with men [60]. 

Manson et al. examined the role of walking and vigorous exercise on CVD prevention in a large group of 
postmenopausal women of various ethnic and minority groups. They noted a similar beneficial CV effect for 
both walking and vigorous exercise without differences among the groups and this benefit was demonstrated 
across ethnic and racial backgrounds, age and BMI. In addition, those who were sedentary had an increased CV 
risk [61]. 

10. Activity Tracking: The “New Wave” for Enhancing Physical Activity 
The new innovation for physical activity monitoring is the activity tracker. Unlike your standard pedometer 
which monitors physical activity level with steps per day, the activity tracker will monitor activity level through 
steps per day, calories burned, metabolic rate, heart rate and sleep pattern. 

Luke et al. in their cross-sectional study of men and women 20 - 65 years old showed an inverse relationship 
between minutes of moderate and vigorous exercise using an activity tracker and systolic blood pressure, blood 
glucose, and BMI. They also demonstrated a positive relationship between activity level and high density lipo-
protein cholesterol [62]. 

11. What about Hormone Replacement? 
The utility of hormone replacement therapy (HRT) for reduction of cardiovascular disease in women remains of 
great interest. Estrogen is known to modulate risk factors for CAD including hypertension and hyperlipidemia. 
The effects of estrogen includes but is not limited to a reduction in the level of Endothelin-1 which results in 
vasodilation as well as the up regulation of lipoprotein lipase which leads to break down of VLDL. The results 
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of clinical trials utilizing HRT have been mixed. The Women’s Health Initiative (WHI) was terminated early 
when HRT with combined estrogen and progesterone resulted in greater breast cancer, pulmonary embolism, 
stroke and cardiovascular events [63]. This was followed by the Heart and Estrogen/Progestin Replacement 
Study (HERS) where women receiving HRT were found to have a 52% increase in cardiovascular events [64]. 
The findings within these studies were later affirmed by the Estrogen in Prevention of Reinfarction Trial 
(ESPRIT) [65], Estrogen Replacement and Atherosclerosis (ERA) trial and the Women’s Angiographic Vitamin 
and Estrogen (WAVE) trials. Despite negative results in the prior studies, recent evidence suggests not all is lost. 
Schierbeck et al. in their study examining HRT in the recently post-menopausal female demonstrated a reduc-
tion in mortality, myocardial infarction and heart failure without an increase in the previously noted adverse 
events of cancer, venous thromboembolism or stroke [66]. However, this is a single study and this result needs 
to be taken with caution and additional long term trials needs to be performed before HRT could be recom-
mended. 

12. Conclusions 
Scientific research is only beginning to uncover the unique features associated with CVD among women and 
female minorities by examining differences in the biological, pathophysiological and therapeutic areas. 

To date, we have managed to identify the following unique characteristics among women: 
- An increased awareness of the crucial role that diabetes mellitus plays in the disease process and the higher 

cardiovascular mortality and morbidity in women with diabetes. This has resulted in a more aggressive ap-
proach focused at primary prevention programs particularly among those women at risk of developing di-
abetes mellitus. 

- Identification of non-traditional symptoms that precede a cardiovascular event in women. This has not only 
made the diagnosis of the disease a more complex process, it has resulted in a more tailored approach for de-
tecting CVD.  

- As a result of the greater prevalence of MVD among women, especially those with chronic chest pain, a redi-
rected approach for diagnostic testing and the clinical management of vascular disease among this patient 
population has been made. 

- Finally, the cardiovascular benefits associated with an active lifestyle have been revealed. In fact, there is 
some evidence to suggest a slightly greater benefit compared with men. Additionally, the dose response rela-
tionship between exercise and cardiovascular health has been well documented in women and findings sug-
gest that moderate and even low intensity exercise has been shown to play an important role in primary pre-
vention. 
The hope for the future is for the medical community to continue to increase the awareness regarding the 

clinical features associated with CVD in women as well as emphasizing optimal and comprehensive prevention 
programs geared toward women and female minorities. 

13. Recommendations 
Based on the findings presented in this review, the following are recommended: 

1) Although little could be done about the genetics, risk factor lifestyle modification would be of central im-
portance for primary prevention. Given the significant risk that diabetes imposes on coronary disease, diabetes 
prevention with diet and exercise may prove to be the optimal means for ameliorating diabetes and at the same 
time reduce other traditional cardiovascular risk factors that are associated with the development of CAD and 
improved endothelial health. Furthermore, although HRT may eventually prove to be of benefit, given the cur-
rent available evidence HRT should not be routinely recommended.  

2) Women with acute coronary syndrome may not present with the classic anginal symptoms, more awareness 
of the “atypical” symptoms by both the medical practitioner and the general public is needed. Furthermore, a 
thorough investigation with optimal diagnostic procedures and detailed physical examination may prevent delay 
in the treatment of potential fatal myocardial infarctions. Despite the fact that women have a lower prevalence of 
coronary disease at a younger age compared with men, this should not deter guideline directed management. 

3) Total body fat is important for several risk factors, however a greater emphasis should be on maintaining a 
healthy waist circumference and a reduction in visceral adiposity as this becomes more crucial among peri-me- 
nopausal and postmenopausal women. 
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4) You do not have to run marathons or perform intensive exercise to obtain the cardiovascular benefits. The 
findings in women support a beneficial effect with moderate walking. The emphasis should be on consistency 
and regularity. 
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