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Abstract: Cardiovascular diseases have been the leading causes of death worldwide. 

According to the World Health Organisation, an estimated 17.9 million people died from 

cardiovascular diseases in 2019, meaning 32% of all global deaths. In the last decades 

there had been ongoing efforts in raising awareness through campaigns about the impact 

of cardiovascular disease in women. These efforts, combined with a raise in the socio-

demographic index, led to a global decline in age-standardised cardiovascular disease 

mortality in women in the past 30 years. There are many differences regarding the 

biological, social, research data, access to healthcare between men and women. This 

review summarises the latest evidence regarding the traditional risk factors for 

cardiovascular disease in women, the gender disparities that lead to different outcomes in 

the primary and secondary prevention in men and women and the under recognised risk 

factors of the modern society, such as depression, anxiety, chronic stress, abuse and 

intimate violency and environmental risk factors. Most of the risk factors can be identified 

early in the life of patients and are modifiable, therefore early screening and intensive risk 

factor modification, along with medications in certain patients, would make a difference in 

the outcome of the primary prevention.    
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INTRODUCTION 

During the last decade it has been an 

accelerated process of social, cultural, scientific 

and technological development. The biological 

differences between men and women and the 

influence of cultures that conditionate the 

access to knowledge, scientific tools and 

qualitative healthcare are just a few factors that 

need to be unravelled for a better understanding 

of the sex-specific differences in outcomes and 

cardiovascular disease burden. 

 The Lancet women and cardiovascular 

disease Commission is the first effort of this 

kind that aims to reduce the global burden by 

2030 through raising global awareness of 

gender-related disparities regarding 

cardiovascular disease, providing 

recommendations from an international team of 

experts in this field and a springboard for future 

research [1]. Cardiovascular disease mortality 

has indeed declined in the female population in 

the last 30 years but this effect was best noticed 

in high-income and well developed countries, 

while in the most other regions of the world the 

numbers remained unchanged and actually in 

the countries with a low-income and quality 
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of life, the mortality was greater in women 

compared to men [2].  

Lately, some alarming trends were 

observed regarding cardiovascular disease 

morbidity and mortality, with a rise of 

mortality in women in the USA and Canada 

and a higher prevalence of myocardial 

infarction in younger French women [3-5]. 

The population who seems to be more 

affected lately is represented by women aged 

between 35-54 years old and the supposition 

is that it is a result of the obesity epidemic and 

rising prevalence of smoking and other 

traditional risk factors [4]. Although the 

decrease of cardiovascular disease mortality 

was mentioned, the morbidity remains high, 

especially due to stroke and ischaemic heart 

disease [6]. 

It is well known that hypertension, 

dyslipidemia, diabetes, obesity, sedentary 

lifestyle, poor diet and smoking are the main 

factors that predispose to ischaemic heart 

disease. The worldwide consensus strongly 

recommends that they should be first 

addressed in the primary prevention by 

introducing the necessary changes in the 

lifestyle of the patient, but at the same time 

there are factors of distinct natures that can 

pass unrecognised by the healthcare provider. 

Women seem to be more affected by 

depression, partner violence, socioeconomic 

deprivation, cultural rights restraints and in 

addition they are exposed to obstetrical and 

gynaecological conditions that contribute to 

the cardiovascular disease development [1].  

Prevalence of cardiovascular disease, 

mortality and morbidity among women  

The Global Burden Disease study 

represents an ongoing collaboration between 

countries that provides comparable and 

constant data from all the sources available 

regarding the population’s health. Its main 

purpose is to estimate statistical features for 

204 countries, as far as the data is available 

and accurate in every region of interest. To 

prevent and further diagnose and treat 

cardiovascular diseases, it is crucial that 

precise and comprehensive data are collected 

first locally and further at a regional level, so 

the healthcare systems can access global data 

in real time. The prevalence of cardiovascular 

disease has nearly doubled since 1990, when 

it was estimated at 271 million (95% UI of 

257 to 285 million) to 523 million (95% UI 

497 to 550 million) in 2019, from which 275.2 

million worldwide cases were women [7]. 

UI=uncertainty interval 

It was estimated that the global age-

standardised prevalence of cardiovascular 

disease in women is 6403/100.000, with the 

highest rates documented in North Africa, 

Middle East, high-income North America, 

Eastern Europe and Central Asia. The lowest 

age-standardised prevalences were reported 

in Latin America, Western Europe and 

Australasia. Over the past 30 years most 

regions have had a decline in the prevalence 

of cardiovascular disease, a 4.3% overall 

decrease (95% UI of -6% to -4.6%), with 

highest results documented in high income 

Asia countries, Western Europe and high 

income North America, but at the same time 

there was an increase in prevalence in China, 

India, Indonesia, Oceania and western sub-

Saharian Africa [1]. 

The cardiovascular disease mortality in 

women is estimated to have risen from 6.10 

million (95% UI 5.62-6.41 million) in 1990 to 

8.94 million (95% UI 7.92 to 9.71million) in 

2019. Ischemic heart disease and stroke 

remain the most common causes of mortality. 

The regions with the highest mortality of this 

cause (316-486/100.000 deaths) are mainly 

the same that registered the highest 

prevalence: Eastern Europe, North Africa, the 

Middle East, Oceania, central Sub-Saharian 

Africa and central Asia [1].  

There are sex differences in the disability 

adjusted life years (DALYs, a statistical 

measure that counts in the years spent with a 

disability and the years lost from the adjusted 

life expectancy caused by a certain disease, in 

this article the cardiovascular disease), with 

reports higher in men before 80 years of age 

and a reverse after this age. Also, men have 

more DALYs between 30 and 60 years of age, 

but women suffer more after the age of 80. 

These data should raise awareness for the 
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mortality causes at older ages and the 

secondary prevention interventions [7]. 

Ischaemic heart disease remains the 

leading cause of death worldwide and recent 

evidence suggests that there are differences 

between men and women regarding the 

pathophysiology, risk factors, outcomes etc. 

[1]. There are recent concerns regarding the 

risks that the young female population is at, 

since the prevalence of smoking, diabetes and 

obesity is high in young women and 

myocardial infarction rates are rising among 

them. Women have worse outcomes when it 

comes to STEMI and higher in-hospital 

mortality than men [1,4,5]. 

Women have greater prevalence of stroke, 

but age standardised DALYs and deaths 

numbers of this cause were higher in men, 

which points out that women have better 

survival after stroke, but a higher lifetime 

stroke risk [7]. In 2019, 58.2% of total stroke 

deaths occurred in women, and the incidence 

appears to be affected by age and race [8]. 

At a global level, when it comes to atrial 

fibrillation, under the age of 70, men are more 

affected compared to women, but at ages 

older than 75 women seem to be more 

affected, the data showing more years of 

disability caused by this condition among the 

female population. This information pushes 

towards the need of sex-specific and age-

related treatment/management of atrial 

fibrillation and atrial flutter [7]. 

Non-rheumatic degenerative mitral valve 

disease is most caused by mitral valve 

prolapse which, if left untreated, cand lead to 

chronic mitral regurgitation, rhythm 

abnormalities and even heart failure. Data 

shows that women had more years of life 

lived with a disability or lost caused by mitral 

valve disease than men in all age groups, but 

the levels have a significant diverge after 65 

years of age, with a peak between 75 to 79 

years [7]. There is some evidence that sustains 

the data. It was reported that women are less 

likely to have mitral valve replacement, less 

likely to receive mitral valve repair, have 

worse postoperative outcomes and higher in-

hospital mortality in comparison with male 

counterparts. Theories that are warranted to 

provide a justification for these results praise 

that women present with worse conditions 

prior to  diagnosis and treatment, such as heart 

failure and longer-standing mitral valve 

disease [1,9]. 

Rheumatic heart disease represents the 

most common cause of heart failure among 

the paediatric and young population, and the 

highest prevalence occurs in women of 

childbearing age. Higher rates are described 

in post-pubertal females, but without a clear 

explanation, and pregnancy represents a 

critical period for women affected by carditis 

or heart valve damage. The risk in developing 

the disease is 1.6-2 times greater for women 

than men. This condition has been largely 

eradicated in well developed countries, but 

the prevalence is still high in the low income 

regions as a result of biological, social and 

environmental risk factors. The regions with 

the highest prevalence and mortality in 

rheumatic heart disease are currently Africa, 

southeast Asia and western Pacific [1,7,10].  

Peripheral arterial disease prevalence is 

increasing fast and especially in younger 

women (<45 years old), women representing 

about 52% of the patients affected by this 

condition. The highest prevalence is 

registered in low-income countries, where the 

well-established risk factors such as 

hypertension, diabetes, poor diet and smoking 

are more prevalent in the population. There is 

evidence that high body mass index (30 kg/m2 

and above) and low pulse pressure are risk 

predictors in these populations and also it has 

been documented a strong dose-response 

relationship for smoking as a risk factor for 

peripheral arterial disease in women. This 

condition indicates that the patient has a 

multivascular disease and the fact that women 

are more likely than men to have no 

symptoms or present with sex-specific 

symptoms is worrying data, leading to 

delayed diagnosis and management. Also, 

concerning morbidity, it seems that women 

are more likely to suffer complications from 

revascularisation procedures, wound 

infections, bleeding, periprocedural 

complications and higher in-hospital 

mortality [1,11]. 
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Traditional risk factors 

Hypertension is the number one risk factor 

for developing cardiovascular disease and the 

associated morbidity and mortality. Years of 

untreated hypertension lead to damage in 

organs such as heart, brain and kidneys. The 

heart response to high blood pressure is left 

ventricular hypertrophy. This natural response 

represents itself an independent risk because it 

involves alterations in the coronary 

hemodynamic, predisposition to lethal 

arrhythmias, cardiac failure and atherosclerosis  

and collagen deposition in the coronary arteries 

leading to ischemia, and ventricular fibrosis 

[12]. The harm produced by high blood 

pressures is mainly explained by the damage of 

the main organs and the left ventricle structural 

adaptation, but to a much deeper understanding 

the hypertensive heart disease is characterised 

by micro and macroscopical myocardial and 

arterial changes, adaptations that in the end lead 

to fibrosis of the structures involved [13]. 

Recent findings show that women are at higher 

risk of myocardial infarction, left ventricular 

hypertrophy, diastolic dysfunction, heart failure 

with preserved ejection fraction, arterial 

stiffness and chronic kidney disease and are less 

responsive with more side effects to 

antihypertensive treatment than men [1,14]. A 

recent study sustains  that women have a 

different course in the development of 

hypertension than men, first with a more rapid 

beginning in their thirties and second, a faster 

increase in blood pressure over time, as the 

disease progresses [15]. The mechanisms 

leading to these differences have not been well 

understood and questions if different blood 

pressure targets should be used in women have 

been raised. 

Dyslipidaemia is a well-established risk 

factor for developing cardiovascular disease, 

especially atherosclerosis and myocardial 

infarction. It was reported that in the female 

population, ratios of apoB to apoA1 and total 

cholesterol to HDL-cholesterol are more 

powerfully associated with myocardial 

infarction than in men [14]. Women could be 

more at risk while going through menopause. 

Studies found higher levels of total cholesterol 

and LDL-cholesterol one year after the debut of 

menopause which was associated with a later 

risk of developing carotid plaques [16]. Women 

are less likely to use a statin therapy and the 

reasons are not well established; statins have the 

same effectiveness in men and women and 

lately, the use of PCSK9 inhibitors have 

contributed to a reduction in ischaemic events 

in patients with coronary artery disease [1]. 

Diabetes is gaining a continuous rise in 

prevalence globally due to a multitude of factors 

which are connected one to another: poverty 

and poor diet, expanding urbanisation in 

populous countries with unhealthy lifestyle and 

sedentary young people. Diabetes contributes to 

development of ischaemic heart disease and 

recent studies show that the risk for new onset 

coronary heart disease and myocardial 

infarction is higher in women than their male 

counterparts. Women have better 

cardiovascular profiles until menopause than 

men, but this statement falls if there is an early 

poor glycaemic control. Women are also 

exposed during pregnancy to high fasting 

plasma glucose levels and this represents a risk 

factor for later development of type 2 diabetes 

and cardiovascular disease, therefore a careful 

screening and follow up is needed in these 

patients [1,17,18]. 

Obesity is increasing globally in prevalence, 

especially in the young population. Obesity 

itself, defined as a body mass index equal to 30 

kg/m2, is a risk factor that predisposes to 

hypertension and further cardiovascular 

disease and is more frequent in women [1]. 

Women can also be exposed during 

pregnancy and while going through 

menopause to this condition. Obesity is 

associated with obstetrical conditions such as 

hypertensive disorders during pregnancy and 

gestational diabetes while when going 

through menopause women seem to be more 

affected by central obesity, which is included 

in the metabolic syndrome [1,19,20]. 

Diet, sedentary lifestyle and smoking 

An unhealthy diet lies at the heart of many 

risk factors for cardiovascular disease, it can 

lead to high values of LDL-cholesterol and 

total cholesterol, low values of HDL-

cholesterol, high body mass index, high 
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apoB/apoA1 and inflammation. Lately it has 

been a trend towards a greater consumption of 

sweet beverages, fast food and high-energy 

density food, which corelates with a greater 

prevalence of obesity, especially in young 

people. Healthcare providers  should raise 

awareness about future informative 

campaigns and tax policies on foods and 

beverages that are highly processed [1]. 

Women have a more sedentary lifestyle 

than men and tend to participate less in 

physical activities since childhood and over 

the years. Factors that could add to a greater 

prevalence in sedentarism are the social, 

religious and cultural norms that restrict 

women from participating to sports activities 

[1,21]. By initiating a regular physical 

activity, women contribute to lowering the 

incidence of cardiovascular disease, no matter 

the individual risk [22]. 

The youth seem to have a greater 

prevalence of smoking tobacco and usage of 

electronic smoking devices, this trend is 

increasing actually in women aged less than 

25 years old. The prevalence of smoking in 

age standardised women in 2015 was 5.4%, 

with the highest values registered in western 

and central Europe and a very high percentage 

among adolescents. Smoking tobacco is 

clearly associated with myocardial infarction 

and the risk seems to be the same for men and 

women. Also, electronic devices affect the 

cardiovascular system by generating 

endothelial dysfunction, raising oxidative 

stress and platelet activation, all of these 

being manifestations of systemic 

inflammation [1,5,14,23]. 

Even though traditional risk factors remain 

the same for both genders, their potency seems 

to be different in men and women, therefore 

sex-specific approaches should be taken into 

account in all kinds of preventions. 

Gender-specific risk factors 

Menopause, hormone replacement 

therapy and the use of hormonal 

contraceptives 

It is well known that cardiovascular disease 

appears later in the life of women compared 

with men, mostly because of the protective 

vascular effects of oestrogen, but the risk rises 

substantially after menopause. The loss of 

oestrogen has been claimed to lead to chronic 

endothelial dysfunction and inflammation by 

activating the renin-angiotensin-aldosterone 

system. Also, the years in the perimenopause 

were associated with higher risk of developing 

obesity and metabolic syndrome. Early 

menopause is believed to be a risk factor for 

developing cardiovascular disease before the 

age of 60. It seems that natural early and 

surgical early menopause both carry a risk for 

further development of cardiovascular 

complications [1,6]. A pan-European case 

cohort study compared the incidence of 

coronary heart disease events in premenopausal 

and postmenopausal women and the results 

showed that in the postmenopausal group every 

1 year decrease in the age at menopause 

involved a higher 2% risk of developing 

coronary heart disease and the women with 

surgical menopause were at a higher risk than 

the ones with natural menopause [24]. Hormone 

replacement therapy is currently recommended 

against for primary or secondary prevention of 

cardiovascular disease by the current American 

Heart Association (AHA)/American College of 

Cardiology (ACC) guidelines. Menopausal 

women put on oestrogen-progesteron therapy 

have a higher risk of cardiovascular disease and 

invasive breast cancer. 

Hormonal contraceptives are associated with 

a 12 higher risk of myocardial infarction in 

women with history of hypertension and if there 

are multiple risk factors, the combined 

hormonal contraception should be discontinued 

because it would involve such a high 

cardiovascular risk that would exceed any 

benefit. There is no evidence that the past use of 

hormonal contraceptives has important effects 

on subsequent cardiovascular disease and the 

options for women with risk of infarction or 

stroke are: progesterone-only oral 

contraceptives, subdermal implants and 

intrauterine devices [1]. 

Obstetrical conditions 

Healthcare providers and women should be 

aware of the risks involved when a woman 

develops pre-eclampsia, gestational diabetes or 
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pre-term delivery. These obstetrical conditions 

are known to be associated with high risk of 

developing cardiovascular disease later in life 

and patients should be assessed for other risk 

factors and prevention interventions should be 

started as early as possible. There are 

hypotheses that pregnancy is a stressful 

condition for the female body that unravels the 

existing traditional risk factors for 

cardiovascular disease events. Diabetes can 

have lasting effects even after pregnancy, 

patients with history of gestational diabetes 

having higher rates of reduced coronary flow, 

atherosclerosis and endothelial dysfunction. 

Therefore, even if the glucose intolerance and 

the pregnancy resolve, there should be an early 

screening for cardiovascular risk factors post-

partum [1,6].  

Polycystic ovary syndrome (PCOS) 

resembles polycystic ovaries, oligomenorrhoea 

and hyperandrogenism and affects 6-10% of 

reproductive age women. PCOS is associated 

with a higher risk of developing cardiovascular 

disease later in life; further research is needed to 

better understand the mechanisms involved. 

Current explanations claim that the syndrome is 

often associated (50-70%) with insulin 

resistance, which leads to chronic 

hypergliceamia and diabetes, obesity and 

metabolic syndrome [6,18]. 

Autoimmune conditions are more prevalent 

among women (78% of patients with 

autoimmune diseases are women) and this 

pattern represents a risk for developing 

cardiovascular diseases. Autoimmune 

conditions are characterized by chronic 

inflammation which affects the endothelium, 

leading to dysfunction and an ongoing 

atherosclerotic process, to which the steroid 

therapy with its implications is added. A 

preventive measure for these patients would be 

the early introduction of statins in their chronic 

therapy [1]. 

Under-recognised risk factors  

Psychosocial risk factors, abuse and 

violence and environmental influences 

Depression is an independent risk factor 

for coronary artery disease in women and 

alongside with anxiety increases the risk for 

developing cardiovascular disease. It seems 

that women are more at risk than men, 

because they have suffered more psychosocial 

disadvantages like higher rates of 

unemployment, stress, poor social support. 

Depression and anxiety often receive little 

attention in the clinical practice, but they have 

an important role in a good treatment outcome 

for cardiovascular disease. Another important 

factor which is worth mentioning is abuse. It 

has been reported that 15-71% of women are 

abused physically or psychologically in their 

lifetime, and this represents a risk factor for 

later development of cardiovascular disease, 

because it involves chronic stress and 

depression, which are biologically translated 

as chronic high rates of cortisol and chronic 

inflammation. Abuse influences mental 

health and behaviours, with tendency to 

smoking, binge drinking or eating and not 

seeking healthcare services [1]. 

Air pollution is another risk factor that has 

gained solid evidence regarding its 

implications in the development of 

cardiovascular conditions. The European 

Society of Cardiology sustains that air 

pollution leads to higher oxidative stress and 

inflammation, atherosclerotic plaque 

progression, endothelial dysfunction, platelet 

hyper-reactivity and arrhythmogenesis. 

Women can also be exposed to high amount 

of particulate matter and carbon monoxide 

while cooking on indoor stoves [1,25]. 

There are many factors of other natures 

rather than biological characteristics of the 

human female body that need to be further 

researched in order to get close to the 

understanding of differences between the 

risks of a woman and a man. Women seem to 

have less access to healthcare, especially in 

low income and medium income countries, 

have been less included in studies throughout 

the years and are underestimated in terms of 

cardiovascular risk factors [1].  

Raising awareness 

Differences in the regional and national 

burden and mortality of cardiovascular 

disease also reflect the differences in the 

prevalence of the risk factors and the access 
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to healthcare, to primary and secondary 

prevention. This aspect is a very important 

matter to have in mind while checking the 

data from low and middle income regions [7]. 

The statistical data regarding stagnation and 

actually higher prevalence of cardiovascular 

disease among women points out to the highly 

populated and industrialised regions of the 

world [3]. This is a call to action to expand the 

access to healthcare, prevention strategies 

focused on sex-specific risk factors, the 

diagnosis tools and better individualised 

prevention and treatment for women.  
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