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Cardiovascular Disease: The Basics
Cardiovascular disease (CVD) is the leading cause of death for both men and women worldwide.1
The WHO explains that CVD represents a group of heart and blood vessel disorders including the following:2
• Coronary heart disease (CHD): a disease of the blood vessels supplying the heart muscle;
• Cerebrovascular disease: a disease of the blood vessels supplying the brain;
• Peripheral arterial disease: a disease of blood vessels supplying the arms and legs;
• Rheumatic heart disease: damage to the heart muscle and heart valves from rheumatic fever, caused by streptococcal
bacteria;
• Congenital heart disease: malformations of heart structure existing at birth; and
• Deep vein thrombosis and pulmonary embolism: blood clots in the leg veins, which can dislodge and move to the heart
and lungs.
This group of diseases was estimated to be responsible for 31% of all global deaths in 2015 which represents approximately
17.7 million people.3 80% of these deaths are due to heart attacks and strokes,4 acute events that are mainly caused by a
blockage which prevents blood from flowing to the heart or the brain.5 Both of these events can be life-threatening and
require immediate emergency treatment and hospitalisation.
Roughly three-quarters of all CVD-related deaths took place in low- and middle-income countries,6 and while is it still the
leading cause of death across high-income countries, CVD also represents a major cause of serious illness and disability
in these countries. It is both a threat to sufferers’ quality of life as well as a significant burden for healthcare systems. The
CDC estimates that $1 out of every $6 spent on healthcare in the United States is spent on treatment of CVD.7 Eurostat
estimates that the disease represents an average annual spend in the European Union of €372 per inhabitant, or a total of
€169 billion.8

Risk factors for CVD

There are various risk factors that studies have found are associated with developing CVD, including the following:9,10,11,12,13
• Physical inactivity
• Unhealthy diet
• High blood pressure
• High cholesterol
• Being obese or overweight
• Use of combustible tobacco products
• Excessive alcohol consumption
• Diabetes
• Family history of CVD
• Age (and, for women, menopause)
• Sex (men are more likely to develop CVD at a younger age)
• Stress
• Race/ethnicity (in the US, American Indians or Alaska Natives are less likely to die from CVD,14 while in the UK CVD is more
common in people with a South Asian and African or Caribbean background15)
• Prior history of pre-eclampsia during pregnancy16
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CVD, sex/gender and age

The risk of CVD in women is still underestimated
by society, including women themselves, and
the medical community. CVD has usually been
thought of as a male disease and it is only during
the last few decades that there is increasing
awareness about how CVD affects women
differently.17 In the European Union the disease is
the leading cause of death for women. In 2013, the
most recent year for which Eurostat has this data
available, CVD accounted for 37.5% of all deaths
in the EU. However, these figures are different for
men and women. 34.4% of men who died that
year did so as a result of CVD, but that figure rises
to 40.5% for women.18
Figure 1. Percentage of total deaths due to CVD in EU Member States by gender, 2013.

Figure 1. below presents the percentage of
total deaths of men and women due to CVD. We
can see that for only two countries is the share of deaths due to CVD greater for men than for women (Denmark and the
United Kingdom). We can also see that the gender gap varies substantially; it is narrowest in Ireland (at only 0.2) but rises
to 17.6 in Estonia.
As the sections below outline, CVD represents a particular challenge to women’s health which must be addressed as such
by policymakers and healthcare professionals.

Risk factors and sex/gender

Women’s experience of CVD is different from men’s. Women are much more likely to die within a year of having had a heart
attack than men.19 Rates of CVD have peaked and are declining in advanced industrialised countries, even as they rise in
developing nations.20 This decline has been smaller for women and, coupled with their greater longevity, this means that
the burden of CVD is gradually shifting onto women.21 Gender differences in the risk factors for developing CVD can help
to explain differences in women’s experience of the disease.
Lifestyle factors, such as tobacco smoking, lack of daily fruit and vegetable consumption, and physical inactivity are
important predictors of CVD.22 They represent modifiable risk factors that are amenable to intervention in order to reduce
the risk of developing non-communicable diseases like CVD.
Women are less likely to be physically active than men,23 and though women tend to smoke less than men24 smoking appears
to have a particularly harmful effect on women.25 While smoking increases the risk of CVD for men and women,26,27,28,29 it
is estimated that women who smoke between three and five cigarettes double their risk of heart attack; men would need
to smoke between six and nine cigarettes to experience a similar increase in their risk of experiencing a heart attack.30 For
women who smoke and use oral contraceptives, the risk of stroke, heart attack, blood clots, and peripheral vascular disease
is further increased.31,32 More research is needed to understand why women who smoke have an increased risk of CVD as
the underlying mechanism remains unclear.
Women are protected by their hormones against CVD during their fertile years, but lose this protection once they enter
menopause.33,34,35,36,37 The onset of CVD therefore tends to be later in women than it is in men.38,39 However, after menopause
a reduction in hormone levels is interlinked with a web of other risk factors such as obesity, diabetes, hyperlipidaemia,
hypertension, history of smoking, and metabolic syndrome.40
Hypertension increases in women over the age of 45, as does total cholesterol level.41 Obesity, another major CVD risk
factor, is more prevalent in men under the age of 45 than in women.42 However, the risk of developing obesity however
increases with advancing years in women.43
In addition, the risk of developing CVD for those with diabetes is greater for women than it is for men.44,45,46 One metaanalysis of 37 studies finds that the risk of death from coronary heart disease is 50% higher in women with diabetes than
it is in men with diabetes.47 It is important to note also that gestational diabetes (a form of diabetes that occurs during
pregnancy)48 increases the risk of developing types 2 diabetes later in life.49 As much as half of all women who experienced
gestational diabetes during their pregnancy will develop type 2 diabetes within 5 years of the birth,50 further impacting on
the likelihood of subsequently developing CVD.
Thus, it is clear that women have a different experience of CVD than men. While younger women have a lower prevalence
of CVD compared to men, this gap narrows and even reverses in older women.51
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CVD symptoms and gender
Common symptoms of CVD include the following:52,53
• Chest pain, tightness, or discomfort
• Shortness of breath
• Pain, numbness, weakness, or cold in the limbs
• Dizziness, light-headedness, or fainting
• Slow, racing, or irregular heartbeat
• Weakness or fatigue
• Swollen feet or ankles
• Difficulty seeing with one or both eyes
• Numbness of the face, arm, or leg (particularly on one side of the body)
• Confusion, difficulty speaking or understanding speech
However, in women the symptoms of CVD can be different from these commonly observed ones and this, in addition to the
prevalent believe that CVD is a male disease, may add to the under-recognition of CVD in women.54,55
For example, while women may experience chest pain while having a heart attack, this pain may be less pronounced than
in men. Instead there may be an uncomfortable pressure in the centre of the chest which can last a few minutes, or come
and go. In addition, they may experience pain or discomfort in one or both arms, the back, neck, jaw or stomach, shortness
of breath with or without chest discomfort, or breaking out in a cold sweat, nausea/vomiting, light-headedness or a general
feeling of weakness.
Doctors sometimes mistake symptoms of CVD in women for stress, panic disorder, or even hypochondria.56 Women are
also often slower to react when such symptoms strike, often losing valuable time in seeking emergency treatment.57,58
Even after an acute coronary event has been experienced, women in Europe experience worse outcomes than men with
respect to targets for metrics such as blood pressure and cholesterol.59 It is crucial therefore that women and their doctors
be educated be educated as to what symptoms of CVD can look like in women, and that caregivers take sex and gender
into account when formulating treatment plans.

CVD, gender and depression

Psychosocial factors are important in the prevention and treatment of CVD.60 For individuals with depression, outcomes
for people after a CVD event are more unfavourable.61 Unfortunately, cardiologists are usually not trained in recognising
mental health problems which can be responsible for women failing to adopt a healthier lifestyle and which would prevent
another heart attack.62
There is growing evidence that the prevalence of depression and various forms of sustained mental stress (anxiety, anger,
marital conflicts, work stress etc.) is substantially higher in female patients after acute myocardial infarction (AMI) compared
to men, particularly in younger age groups.63 While it is important to note that few women develop CVD as young adults,64
this link between depression and CVD should raise concern since a younger age has been identified as a particularly
vulnerable phase in which depression significantly acts on premature CVD. There is increasing evidence that patients, who
succeed in a substantial reduction of their depression symptoms have a better CVD prognosis than those who did not.
In the complex field of chronic diseases, treating each disease in isolation would seem to be one of the biggest challenges
to overcome. Rethinking of policy, medical training, and treatment will be required to better address the chronic disease
burden for both women and men.

Pregnancy and CVD

Pregnancy can be thought of as a stress-test for heart disease in women. Hypertensive disorders affect approximately
5-10% of all pregnancies and are important contributors to maternal and neonatal morbidity and mortality worldwide.65,66
In high income countries, mortality rates among pregnant women are generally low, but heart disease has been identified
as the leading cause of death during pregnancy.67 The severe forms of hypertensive pregnancy disorders, preeclampsia
and the HELLP-syndrome, lead to a two-fold increase in future CVD risk and are now acknowledged as a CVD risk factor.68,69
To address the lack of understanding and guidance of heart disease in pregnancy, the European Society of Cardiology
set up the first formal CVD pregnancy registry in 2007. Reassuringly, results from the pregnancy registry show that most
women with heart disease can go through pregnancy and delivery safely, as long as they are adequately evaluated, receive
counselling, and high-quality care.
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However, to confound matters, many symptoms of heart disease – such as shortness of breath, fatigue, and heartburn –
are similar to general pregnancy symptoms, making heart disease during pregnancy difficult to recognise and diagnose.
Women suffering from a congenital heart disease need to be careful with regard to pregnancy and birth control options as
both can increase heart risk in vulnerable populations.70

Hormone Replacement Therapy (HRT) and CV

Hormone Replacement Therapy (HRT) is a drug treatment that is used to replace female sex hormones in women when
production slows and ceases as a result of the menopause.71 The impact of HRT on cardiovascular diseases has been a
concern for women and their doctors for some time. In the 1980s and 1990s, HRT was routinely prescribed to women
in order to relieve menopausal symptoms, but also because it was believed that the therapy would reduce the risk of
heart disease.72 This effect was expected due to the role that female sex hormones play in keeping young women’s hearts
healthy, which explains why CVD tends to emerge in post-menopausal women.73
However, the results of HRT in this respect have been mixed.74 While some randomised controlled trials did indicate
that HRT therapy led to a decrease in cardiovascular events,75 or at the very least failed to elevate cardiovascular risks,76,77
currently the consensus is that in general postmenopausal women do not benefit from HRT.78 By 2004 the American Heart
Association’s Evidence-Based Guidelines for Cardiovascular Disease Prevention in Women acknowledged that HRT did not
constitute a preventative treatment for CVD.79 Use of HRT has consequently declined.
Some recent research suggests that the beneficial effects of certain types of HRT medication may not materialise until
several years after the treatment has first begun but there is no evidence to support a general recommendation for the
treatment of menopausal and older women80 and the AHA’s guidelines around the treatment remain unchanged.
More research is required to understand “influences of timing, duration, dose, route of administration, and agents on
menopausal hormone treatment-related risks and benefits”.81

Under-representation of women in clinical trials

Historically women have been under-represented in CVD clinical trials due to the mistaken belief that this disease mostly
affects men. General clinical trial practice that is one size-fits-all and fails to stratify trials according to sex and age must be
revised in order to include a robust risk/benefit analysis for both sexes.
Women with CVD have had to face the double discrimination of sex and age. Cost may have been another consideration,
as women’s hormonal fluctuations tend to complicate the pharmacokinetic and pharmacodynamic picture. Paradoxically,
CVD in women appears to be greatly influenced by hormones, a factor that has been used to exclude them from clinical
studies.
Moreover, if women have been included in clinical trials, results were not powered nor rigorously analysed for gender
differences. Unless such a systematic analysis is made a legal requirement, the future looks bleak for women. CVD, the
leading cause of death for women, is a glaring example of the lack of evidence how medicines work in women. Even in the
US, where it is a legal requirement that research funded by the taxpayer’s money must include women and minority groups
in the research, this is not standard practice. A recent study found that trials by the National Heart Lung and Blood Institute,
attached to the National Institutes of Health (NIH), included as little as 38% women for the years 1965 and 1998 and 27%
between 1997 and 2006.82 Furthermore, only 13 of 19 studies analysed the sex/gender differences.
Gender-based CVD research fares even worse in Europe.83 The European regulator, the European Medicines Agency,
responsible for approving medicines in Europe, must make gender and age analysis a legal requirement for approval to
ensure that women and older people get evidence-based medicines.

European and national strategies for CVD prevention

It is estimated that approximately 80% of all instances of CVD could be eliminated if people were to adopt necessary
lifestyle modifications.84 Being obese or overweight, being physically inactive, having diabetes, and smoking are some
important predictors of CVD.
Existing policy at European-level aims to address these risk factors directly. For example, the WHO’s Action Plan for
implementation of the European Strategy for the Prevention and Control of Noncommunicable Diseases 2012−2016 focused on
making diets healthier and increasing physical activity.85 In addition, the European Union and its Member States take the
issue of smoking seriously.86 The contents, packaging, and labelling of tobacco products is regulated at EU-level and the
Tobacco Advertising Directive (2003/33/EC) places strict limits on advertising or sponsorship which promotes a tobacco
product. The EU has also run several anti-tobacco campaigns targeting different age groups (the HELP campaign targeted
young people aged 15 to 25, while Ex-Smokers are Unstoppable focused on 25 to 34 year olds).87
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There have also been a number of actions taken at EU-level that directly address the issue of CVD. In 2004 the European
Council produced Council Conclusions on Promoting Heart Health which called upon the Commission as well as individual
Member States to take action to address CVD.88 2005’s Luxembourg declaration produced by the Commission represented
an agreement between representatives of National Ministries of Health, as well as cardiac and heart foundations at both
European and National levels. These bodies agreed to initiate or strengthen comprehensive CVD prevention plans, as well
as to produce a consensus document highlighting the core principles of CVD prevention.
This document was the European Heart Health Charter, launched in 2007. It was developed by the European Heart Network,
an organisation of European heart foundations and NGOs,89 the European Society of Cardiology in conjunction with the
European Commission and the World Health Organisation (WHO) Regional Office for Europe. This charter aims to prevent
cardiovascular disease in Europe.90 It advocates for the education of the public, the empowerment of patients, and in
particular the targeting of risk factors related to lifestyle.91 It also aims to mobilise broad support to promote cardiovascular
health and to prevent CVD.
Finally, the European Commission has funded research on different aspects of CVD, including it as one of five areas of
‘Translational research in other major diseases’ in the Commission’s Seventh Framework Programme (FP7 2007-2013).92
FP7’s first five years saw an EU contribution of approximately €163 million on collaborative disease research projects as part
of the HEALTH programme.
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Steps for Policy Action
1. Improve existing EU data collection on CVD.
Currently CVD data collection at the EU remains limited. Annual data about incidence and prevalence should also include
the interaction and influence of major risk factors, presence of other chronic diseases, disaggregated by gender and age
in order to fully understand CVD trends.
2. Examine the interaction between CVD, gender, age, and other chronic diseases in women.
Large gender differences exist in the development and progression of CVD in women. As women live longer and the
prevalence of chronic diseases such as diabetes increases, it is important to understand the role that gender, age, and
the interaction with other chronic conditions contribute to the development of CVD to better prevent and manage the
overall chronic disease burden in women.
3. Include women in clinical trials to develop evidence-based prevention, medicines, diagnostic and medical devices
for women.
Women, especially older women who are at particular risk of CVD, need to be included in statistically relevant numbers
in clinical trials to ensure the approved medicine and treatments work effectively in women.
4. Make smoking cessation policy and programmes gender sensitive in order to effectively reach young girls and
women to stop smoking, thereby eliminating a major risk for CVD in women.
Rates of smoking among young women are on the rise across Europe, with grave consequences for their future health
and well-being. Studies demonstrate the alarming impact that smoking has on women and CVD. Tobacco-control
programmes should target women, particularly disadvantaged groups, and women in those countries where smoking
among young women is increasing.
5. Tackle Europe’s obesity crisis, by making women as family caregivers more health-literate about the role of diet and
exercise in preventing CVD and other chronic diseases.
The risk of CVD can be lowered through healthy lifestyle choices. An unhealthy diet, lack of exercise and obesity are
strongly linked to CVD.
6. Increase awareness of CVD risk among women, particularly among older women.
CVD remains the top killer of women in Europe and is responsible for much illness. Increased awareness of risk factors
and symptoms is needed in order to combat this major cause of morbidity, mortality and disability in later years.
7. Improve training of medical professionals in how to prevent and treat CVD in women and establish prevention and
treatment guidelines.
Major medical societies need to ensure that the acquired knowledge is widely distributed in the form of prevention and
treatment guidelines that are rigorously implemented and followed. General practitioners need to better understand
the complexity of CVD and the interconnection with lifestyle factors and other chronic diseases, trained to recognise
symptoms, improve diagnosis and treat their patients according to the latest scientific sex and gender knowledge and
standards of care.
8. Policy makers, researchers, clinicians, regulators must engage in a concerted effort to reduce the burden of chronic
diseases by taking a gender-sensitive and multi- and interdisciplinary approach reaching across the lifespan of
women and men.
The Joint Action for Chronic diseases is an opportunity to consider sex and age factors in a comprehensive approach to
tackle Europe’s chronic disease burden. Consideration of women and older patients must be included in this initiative.
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