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A MESSAGE FROM  
THE ADVISORY PANEL
All those who have dedicated their careers to improving the lives of people living with 
cardiovascular disease appreciate the missed opportunities of recent decades. It is 
true that many successes have been achieved in reducing vascular risks, not least 
in reducing smoking rates and in improving survival and recovery from acute events, 
including heart attacks and stroke. 

The often untold story, however, is that millions of Europeans have continued to 
suffer serious disability and even death due to repeat events and poorly managed 
risk factors that could easily have been addressed, had we only used proven, widely 
available and largely cost-effective treatment models more often.

How has this situation arisen? Partly, our healthcare systems are not as readily 
engineered for long-term prevention and care as they are for acute events.  
This is most evident in our failure to protect and manage those who face the highest 
cardiovascular risks. Meanwhile, too many of society’s leaders remain unaware as 
to the extent to which people at high risk of cardiovascular disease drive healthcare 
costs, hospital admissions, avoidable mortality and socioeconomic inequalities.

Against a backdrop of rising lifestyle and behavioural risk factors, and an ageing 
population with growing chronic risk factors, we must acknowledge that to continue 
on this path will lead us to disaster, as great as any we have faced. Cardiovascular 
disease is far from a problem solved.

This report is an opportunity for all our colleagues to challenge political inertia in 
cardiovascular disease, armed with a clear summary of evidence and a shared vision 
for action. With this goal in mind, we have lent our support to this vital work, and 
commend it to you. We ask you to join us in taking these arguments to governments 
across Europe. There is no alternative but to succeed.
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CALL TO ACTION 
We call on governments to address the avoidable burden of cardiovascular events on hospital 
admissions, deaths and disability, for individuals and society alike.

WE CALL ON GOVERNMENTS TO:

— �Develop national strategies in cardiovascular and cerebrovascular diseases, with clear goals 
for improved outcomes in prevention and meaningful linkages with wider societal policies, 
including workforce participation and healthcare sustainability.

— �Recognise in such strategies the role of repeat events among people at high risk, and the 
enhanced risk management required in the community setting. 

— �Identify and remove reimbursement and organisational barriers to proven cost-effective 
models for people after a heart attack or stroke, where vigilant medical risk management is 
combined with support for behavioural changes.

— �Develop national standards for local care pathways and protocols, challenging historic 
fragmentation of services and optimising systems for guideline-based care.

— �Invest in systemic preparedness for telemedicine and use of digital technology to enable 
flexible, resilient models of care in the community setting.

— �Conduct annual national audits of performance in key elements of cardiovascular disease 
prevention to ensure political accountability on unwarranted variations in patient survival, quality 
of life and experience of care for cardiovascular prevention. 

We call on the European Union to guide European institutions and member states to recognise 
cardiovascular disease as a healthcare priority equivalent to cancer.

WE CALL ON:

— �the European Parliament to host, via suitable committees and working groups, a full strategic 
review of EU competencies in cardiovascular and cerebrovascular disease prevention, 
evaluating opportunities for concrete EU action and identifying legislation and other measures 
that can help prevent and fight cardiovascular disease, equivalent to the Special Committee on 
Beating Cancer

— �the European Commission to initiate policy and research workstreams on cardiovascular  
high-risk groups and secondary prevention as part of existing frameworks and programmes, 
such as EU4Health 2021–2027, to help secure strategic attention and adequate funding, spread 
best practice learning and accelerate the pace of innovation

— �the Council of Ministers to schedule a dedicated session on cardiovascular and 
cerebrovascular disease prevention to help member states identify shared priorities in 
developing strategic plans, infrastructure and minimum common standards vital to EU-wide 
progress, for example in data collection, implementation of digital and remote technology, and 
workforce accreditation.
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EXECUTIVE SUMMARY 
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Heart attack and stroke pose a major challenge to the sustainability of health 
systems in Europe. Coronary heart disease, which can lead to a heart attack, is the 
main cause of death in many European countries,7 accounting for 1.8 million deaths 
per year when combined with other cardiovascular diseases (CVDs).1 Stroke is 
responsible for 7% of deaths in men and 10% of deaths in women.1 In addition, both 
conditions are a considerable cause of long-term disability,8 often leading to cognitive 
and physical impairment.9

Stroke, heart attack and other types of CVD incur significant costs, in some 
countries taking up the biggest proportion of healthcare spending.1 10 11 In Germany, 
for example, they incur the greatest costs among all diseases in the healthcare 
system, accounting for 14.5% of all healthcare costs.11 

More people now survive a heart attack or stroke than ever before, but most 
remain at high risk of future events. In the EU, 17 million people are living with 
coronary heart disease or have experienced a stroke.1 For them, the danger of a 
subsequent heart attack or stroke remains high due to the underlying risk factors.3 12

Proven models to prevent repeat heart attacks and strokes exist. Multi-component 
prevention programmes have been shown to reduce cardiovascular mortality by 58%. 
They can reduce the chance of a repeat heart attack by 30% and of a repeat stroke 
by 60%.4

CVD prevention could bring a significant benefit for European economies. The key 
models of CVD prevention for high-risk groups are typically judged as cost-effective 
for healthcare. A recent global study showed that investing in interventions for stroke, 
heart attack, diabetes and other CVD leads, on average, to a wider societal return of 
USD $10 for every $1 invested.13

Reducing repeat events will be key to ensuring societal productivity in an ageing 
population that is showing rising rates of chronic disease. People who are able to 
return to work after an acute coronary event (including heart attack) or stroke lose 
25% of their annual workdays on average, and even more if they experience a repeat 
event. Their informal carers lose an average of 11 workdays.14

Across Europe we are failing to reduce the risk of recurrent heart attack and 
stroke. Among the highest-risk groups, little has improved in the past ten years. 
Behavioural risk factors, such as smoking, unhealthy diet and sedentary lifestyle, are 
on the rise, while clinical risk factors, such as high blood pressure and cholesterol, 
remain poorly controlled.5 15 16 
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CVD prevention should be initiated immediately in hospital after major events, 
but this rarely occurs. Fewer than two thirds of heart attack patients are prescribed 
guideline-recommended risk-reducing medication in hospital17 and under a third of 
stroke patients receive care in a specialist stroke unit, where rapid diagnosis, targeted 
treatment and follow-up care are more likely to be achieved.8 

In the community setting, too few patients benefit from prevention programmes 
in the months after a heart attack or stroke. Fewer than half of cardiac patients are 
referred to cardiac rehabilitation programmes and, of those, fewer than a third attend.5 

Primary care has a key role in supporting people in long-term secondary 
prevention, but it is often not equipped to deliver. Poor coordination between 
hospitals and primary care,8 lack of knowledge or clear guidance, compounded by 
time constraints all present barriers to providing optimal long-term care.18-23

Despite these systemic barriers, and the vast and avoidable burden to the 
healthcare system, heart attack and stroke are often neglected by decision-
makers. Fewer than half of the countries in this analysis have up-to-date dedicated 
strategies for heart attack and stroke, and funding for research is often lower than in 
other disease areas. 

There is a startling lack of data on post-acute care after a heart attack or stroke, 
despite such data being vital to inform national strategic goals and clinical practice. 
Apart from some best practice examples, such as the existing comprehensive cardiac 
rehabilitation registries in the UK,24 the majority of countries have little oversight 
of quality of care and patient outcomes, which hinders adequate planning and 
resourcing. 

The historical lack of political leadership in CVD comes with a heavy price for 
European citizens. Policies and clinical guidelines for cardiovascular therapies were 
among the least recognised and implemented components of non-communicable 
disease policies in the analysed countries.25 This has likely contributed to a slowdown 
in progress in CVD prevention and care.26
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THE BURDEN OF REPEAT  
HEART ATTACK AND 
STROKE  
AND WHY SECONDARY  
PREVENTION IS IMPORTANT
What are heart attack and stroke? 

HEART ATTACK , also called myocardial infarction,  
occurs when the blood supply to the heart stops.  
This deprives the heart of oxygen, causing heart muscle 
tissues to die. It is usually caused by blood clots that 
create a blockage in the coronary artery. 

A heart attack is the most dangerous consequence of coronary heart 
disease, which is characterised by a build-up of fatty substances on the walls 
of coronary arteries. Coronary heart disease is one of the most common 
types of cardiovascular disease (CVD), which describes conditions that 
affect the heart, blood vessels and blood circulation system.

STROKE  is caused when blood supply to a part of the brain 
is blocked, which leaves the brain deprived of oxygen. Most 
strokes are caused by blood clots (ischaemic), but between 
9% and 27% happen because of a burst blood vessel 
(haemorrhagic).27 

As it is linked to the cardiovascular system, stroke is a type of 
cerebrovascular disease (which falls under the umbrella of CVD), but it is 
classified by the World Health Organization as a neurological disease owing 
to its effects on the brain and the nervous system. 

SHARED RISK FACTORS Heart attack and stroke share many of the 
same risk factors, which often interact and sometimes exacerbate one 
another. The main risk factors may be clinical, such as high blood pressure, 
dyslipidaemia (abnormal blood cholesterol)28 and obesity, or lifestyle-related, 
such as alcohol abuse and smoking (for a full list of risk factors and their 
impact, see Appendix I). Lack of physical activity, unhealthy diet, conditions 
such as diabetes, depression or, in the case of stroke, atrial fibrillation, 
certain medications and stress further contribute to an increased risk of 
heart attack or stroke.8 29 Many of the risk factors and heart attack and 
stroke themselves are also associated with an increased risk for cancer,30 
diabetes20 and (vascular) dementia.3 31 32

Encouragingly, many of the risk factors for heart attack and stroke can be 
addressed by targeted interventions at the population and individual level.

What is  
secondary 
prevention? 
Efforts to assess and  
manage risk in people  
who have not yet developed 
CVD are considered 
PRIMARY PREVENTION. 
Their aim is to prevent a heart  
attack or stroke from occurring 
in the first place.

People who survive  
a heart attack or stroke 
typically have underlying  
risk factors and are therefore 
at high risk of REPEAT 
EVENTS – in other words,  
a subsequent heart attack  
or stroke.3 12 SECONDARY 
PREVENTION describes 
more intensive efforts to 
manage chronic risk in such 
people and, ultimately, to 
avoid another heart attack or 
stroke.33 
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Heart attack and stroke present  
a major sustainability challenge  
to health systems in Europe
Coronary heart disease and stroke are the leading causes of death in many 
European countries. Together, they are the biggest contributor to the burden of 
disease in Europe,34 accounting for 1.8 million deaths in 2016 together with other 
CVDs.1 35 Every year, there are more than three million new cases of coronary 
heart disease and more than 600,000 cases of stroke in the European Union (EU).1 
A staggering 17 million EU citizens live with coronary heart disease or have had a 
stroke.1 In stroke in particular this often leads to increased dependency and cognitive 
or physical impairment.8 9

In many European countries, stroke, heart attack and other types of CVD take 
up a large, if not the biggest, proportion of healthcare spending. In Germany, for 
example, they incur the greatest costs among all diseases in the healthcare system, 
accounting for 14.5% of all healthcare costs.11 Across the EU, hospitalisations account 
for 53% of healthcare expenditure for CVD, including heart attack and stroke. 
Combined direct and indirect costs of CVD to the EU health system amounted to 
€210 billion in 2015.1 

The number of people at risk of a heart attack or stroke is likely to rise, which 
poses a threat to social and economic sustainability of healthcare in European 
countries. Not only are direct costs high, but people who have had a heart attack or 
stroke must often cope with disability and loss of independence, which are factors 
contributing to indirect costs. For example, 43% of people who have had a stroke 
are partially or fully dependent and require support.36 Both direct and indirect costs 
will rise, driven by population ageing and endemic lifestyle and behavioural risk 
factors, such as obesity.37 In addition, as survival rates for heart attack and stroke have 
improved in most European countries,26 partly due to progress in acute and follow-up 
care,38 people often live with long-term consequences and remain at particularly high 
risk of repeat events.3 12
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Heart attack and stroke are among  
the least recognised non-communicable 
diseases, despite their significance  
to the health systems 
Heart attack and stroke have been deprioritised by decision-makers for too long. 
A recent comparison found that policies and clinical guidelines for cardiovascular 
therapies were among the least recognised and implemented components of 
non-communicable disease (NCD) policies in European countries.25 This has likely 
contributed to a slowdown in progress in CVD prevention and care.26 In addition, 
EU research funding for CVD is proportionally lower than for other disease areas, 
resulting in significantly less pan-European cooperation and research.39 

The deprioritisation of major CVD events such as heart attack and stroke in 
health strategies ignores their major contribution to avoidable mortality and 
hospitalisations. In some countries, CVD has been identified as playing a dominant 
role in otherwise avoidable admissions. For example, World Health Organization 
expert panels in Germany nominated a group of CVD conditions (heart attacks, heart 
failure and hypertension) as an area with by far the greatest opportunity to reduce 
hospitalisations. The panel estimated that of 426,000 annual admissions for coronary 
heart disease, 61% were preventable – equivalent to 260,000 hospitalisations.40

Political failures to take advantage of the opportunities in CVD risk management 
also undermine other high-level health targets, such as those for NCDs. People 
who have had a heart attack or stroke often face the burden of multiple conditions, 
as many of the risk factors are shared and interact. A comprehensive approach to 
risk factors and conditions that affect people with NCDs can not only help prevent 
heart attack and stroke, but has the potential to simultaneously address common risk 
factors and associated chronic conditions.41 

We urgently need a more holistic view on NCD prevention. 
We are all trying to achieve the same goal – fewer 
hospitalisations and better patient outcomes for people 
with long-term conditions. Reducing these risk factors will 
help reduce the burden of many of the diseases that are 
threatening the sustainability of our health systems.
D R  V A L E R I A  C A S O ,  N E U R O L O G I S T ,  I T A LY 
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Repeat events 
significantly contribute 
to the burden of heart 
attack and stroke 
Many heart attacks and strokes occur in people 
who have already experienced one such event. 
Nearly half of all major 
coronary events (such 
as a heart attack) 
occur in people who 
have coronary heart 
disease42 and 25–30% 
of strokes are repeat 
events.43 Surviving a 
heart attack or stroke 
is a decidedly positive 
outcome, but it is often 
only the start of a longer journey. The underlying 
cardiovascular risk factors that led to the first 
event are likely to endure – and, as a result, 
the person is at a high risk of repeat, potentially 
life-threatening events.42 44 

The risk of repeat events often dramatically 
increases with time. This emphasises the need 
for continuous risk factor control.3 In Europe, the 
risk of a second stroke can go up by 14% in the 
first three months to a year, depending on the 
type of stroke, and can increase to 40% after ten 
years.3 For heart attack, data from England have 
shown recurrence in the first year in 5.6% of men 
and 7.2% of women.12 Furthermore, one in five 
patients discharged from hospital after a heart 
attack has another heart attack, stroke or dies of 
cardiovascular illness within the first year.42

25%-30%

Figure 1. The burden of first and repeat heart attack and 
stroke on healthcare costs and workforce participation 

Substantial acute costs:45

Heart attack:
$547– $10,435  
(variation by country)

Stroke (ischaemic):
$5,016 – $24,451  
(variation by country)

Follow-up costs: 
Heart attack: up to 3 X higher than acute costs45

Further increased follow-up costs:
In highest-risk group 2.5 times  
higher than in low-risk group46

Further lost productivity:
After heart attack:  
80 workdays lost14

After stroke:  
73 workdays lost14

Repeat heart  
attack or stroke

First heart  
attack or stroke

Increased risk in the first year: 
After heart attack: 18.3% of patients will have  
a subsequent cardiovascular event42

After stroke: 7–13% risk of repeat stroke3  

33% risk of all-cause readmission within  
the first year3

Lost productivity:
After heart attack: 59 workdays lost14

After stroke: 56 workdays lost14
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With the more effective treatments we have now, more 
people are surviving a heart attack or stroke, but it also 
means they are living with high levels of disability and 
impaired quality of life. The human and economic costs 
are considerable – we need to enhance secondary 
prevention and provide better support.
P R O F E S S O R  D O N N A  F I T Z S I M O N S ,  Q U E E N ' S  U N I V E R S I T Y  B E L F A S T,  U K

The costs of healthcare after a heart attack 
or stroke are high, and often grow further 
with repeat events.
International data suggest that the cost of 
follow-up care post-stroke is at least as high as 
the acute care and in heart attack it is as much 
as three times higher (see Figure 1).45  
In England, the National Health Service spends 
over £23,000 per high-risk patient in the 
first five years after a cardiovascular event – 
2.5 times more than for a low-risk patient.46 
Costs are incurred through frequent 
hospitalisations47 and clinical consultations, and are greater in the highest-risk group 
and people with comorbidities.46 Lack of access to programmes for secondary 
prevention leads to an increased number of years lived in ill health or to early death. 
Data from England showed that, for 10,753 cardiac patients, not taking up cardiac 
rehabilitation resulted in a combined loss of 3,936 years of life expectancy.48

Anxiety, depression and lost productivity are major contributors to the societal 
cost of heart attack and stroke, which increase in the case of repeat events. 
The experience of a heart attack or stroke can have a profound and lasting impact 
on the quality of life of those affected as well as their families or carers, often causing 
substantial stress, anxiety and, in some cases, depression.49 50 People with coronary 
heart disease are twice as likely to experience anxiety and panic compared with 
the general population.51 

£23,000
per high-risk patient over 5 years

England
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Around 30% of stroke patients52  
and 40% of cardiac patients  
experience moderate to severe  
depressive symptoms, which are  
associated with significantly  
worse outcomes.53 54

People are often unable to return to work immediately, if at all, and may require 
care. Such care often involves informal carers such as family and friends. In the case 
of repeat events, the number of lost working days can be more than 35% higher than 
after the first event.14 

Secondary prevention can help avert 
repeat heart attacks and strokes and 
associated costs 
The increased risk of a repeat event can be mitigated through secondary 
prevention after the first heart attack or stroke. This includes comprehensive, 
structured rehabilitation programmes such as cardiac rehabilitation, pharmacotherapy 
and lifestyle changes.20 55 Such programmes have proven highly effective at reducing 
the risk of repeat events and improving participants’ mobility and quality of life.56 57 

Best practice secondary prevention for heart attack and stroke patients is cost-
effective and can also be cost-saving. Secondary prevention models have been 
shown to reduce not just mortality but recurrent hospitalisation and healthcare 
costs.58 59 Repeat events are costly to the health systems, due to re-hospitalisation 
and longer hospital stays.47 They also contribute to indirect costs through lost 
productivity,14 as well as putting significant strain on families and communities.38 
Interventions such as counselling and risk-reducing medication in people with a very 
high ten-year risk of a cardiovascular event could reduce the burden of stroke, heart 
attack and other CVD by as much as 35%, and are cost-effective.60

The social and economic benefit of investing in care and prevention for people 
recovering from a heart attack or stroke can be huge, bringing in a high return on 
investment. A recent global study showed that investing in interventions for diabetes, 
stroke, heart attack and other CVD leads on average to a return of USD $10 for 
every $1 invested.13 This is achieved through reduced mortality and morbidity and 
increased productivity at work. Proven models, such as cardiac rehabilitation, reduce 

30%
stroke patients 
experience depressive symptoms

40%
heart attack patients
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hospitalisations and could save €30,500 in the first year after a coronary event owing 
to a faster return to work.38 Yet currently, across Europe, less than 3% of healthcare 
spending is allocated to preventive services and programmes.61

There is far too great a disparity in the funding of 
preventive healthcare compared with acute care.  
Failure to treat to target is like pouring money down  
the drain. There needs to be some real joined up  
thinking about costs and return on investment.  
We need to incentivise best practice care and tackle  
key issues such as medication adherence.
N E I L  J O H N S O N ,  P A T I E N T  O R G A N I S A T I O N  C E O ,  I R E L A N D 

Effective secondary prevention starts in hospital, immediately after the acute 
event, and continues in the form of structured programmes and long-term 
management in primary care. Early initiation of preventive measures is key, but 
these measures must be based on a thorough assessment of the person’s total 
cardiovascular risk as well as their needs, and may require treatment of existing 
conditions (see What does best practice look like?, pp. 18–19).20 In heart attack, 
guidelines clearly state that after the initial assessment all eligible patients must be 
immediately referred to a cardiac rehabilitation programme (see Box 1).20 A delay in 
referral has shown to lead to reduced uptake and completion of the programme.48
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Comprehensive cardiac rehabilitation
Cardiac rehabilitation (sometimes referred to as cardiovascular rehabilitation) is the 
most widespread model of secondary prevention post-heart attack and its benefits and 
effectiveness in improving patient outcomes are well evidenced.57 59 62 63 It is also  
increasingly being recognised as an integral part of secondary prevention in stroke.4 44 59 64 65

Participation in cardiac rehabilitation has been shown to 
reduce hospitalisations by up to 30%.66 Multi-component 
cardiac rehabilitation that includes exercise and preven-
tive medication has been shown to reduce cardiovascular 
mortality by 58%; it lessens the chance of a repeat heart 
attack by 30% and of another stroke by 60%.4 This creates a 
strong argument for both heart attack and stroke patients 
to participate in this type of cardiac rehabilitation.4

Delivery will vary depending on the national context, available resources and patient popu-
lation. But the core set of evidence-based components applies to a broad range of patients, 
including those who have had a heart attack or stroke. These components typically comprise 
a package of exercise-based interventions, patient education on self-management strategies 
that enable risk factor modification, initiation of risk-reducing medication and psychological 
support.4 59 67-70 This package of care should be delivered by a multidisciplinary team.20

Low uptake of cardiac rehabilitation is one of the key issues in service provision5 for both 
heart attack and equivalent models in stroke.71 It is therefore paramount that programmes are 
tailored to the participants’ needs and preferences. Multidisciplinary models, including nurse-
led programmes, often improve effectiveness of services.71 72 Telerehabilitation can be offered 
remotely and use technology to engage, monitor and provide longer-term support for patients 
to self-manage their risk factors.70 73 74 The COVID-19 pandemic has demonstrated the impor-
tance of flexible delivery models, including technology-based approaches.70

The package of secondary prevention measures should be adapted to each 
person’s needs and risk profile to ensure they stay actively engaged in their 
own care. Maintaining risk factor control is a lifelong task and people need to be 
adequately supported through regular assessments and follow-up care.20 The 
person will need to maintain behaviour change and adhere to daily intake of multiple 
preventive medications for the rest of their life.75 Low levels of adherence are a major 
barrier to achieving risk factor control, so regular patient assessments are crucial to 
identify and act on barriers to successful risk factor management.76 If targets for risk 
factor control are not achieved, efforts must be further intensified and alternative 
therapies may be considered.20 77 Data from the US suggest 
that for every USD $1 spent on medication for those who 
follow recommended intake, savings of USD $3–13 can be 
achieved due to reduced emergency department visits and 
hospitalisations.78

BOX 1
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Hospital/care units Outpatient/home-based care Primary and social care:  
life after a heart attack

Who should be involved?
� ��Multidisciplinary  

acute care team22

Who should be involved?
� ��Multidisciplinary team including 

cardiologists, physiotherapists, 
nurses, psychologists, dietitians  
and pharmacists80

Who should be involved?
� ��Primary care physicians, 

nurses, pharmacists, social care 
professionals and informal carers

What does best practice care look like?
� �Comprehensive clinical 

risk assessment taking 
comorbidities and patients’ 
preferences into account 

� �Optimising medical therapy and 
initiating preventive medication 
to lower lipids and blood 
pressure20

� �Patient education20

� �Referral to exercise-based 
cardiac rehabilitation

� �Discharge protocol to inform 
outpatient facilities and primary 
care79

What does best practice care look like?
� ��Exercise-based cardiac 

rehabilitation81 82 in different 
settings (outpatient, home-based 
telerehabilitation83) that includes:
• �Functional rehabilitation  

and physical activity
• �Modification of behavioural  

and medical risk factors 
(lifestyle advice and 
pharmacotherapy) 

• �Psychosocial support 
• �Routine review with healthcare 

professionals, monitoring of 
symptoms and risk factors, and 
progression of treatments (e.g. 
titration)84

What does best practice care look like?
� ��Ideally, long-term management 

led by a GP, nurse or care 
coordinator72 86 that includes:
• �Regular assessment of 

cardiovascular risk factors, 
symptoms and vital signs 

• �Continued patient education 
and advice on heart-healthy 
lifestyle 

• �Ensuring medication adherence
• �Signposting to community 

services 
• �Implementing strategies to 

reduce patient’s care burden,75 
e.g. polypill87 

• �Supporting people in self-
management 

What is the value?
� ��Initiation of secondary 

prevention before hospital 
discharge is key, as 
opportunities for risk factor 
management tend to decrease 
thereafter20

What is the value?
� ��Multi-component cardiac 

rehabilitation can reduce 
cardiovascular mortality by 58% 
and lower the chances of a 
repeat heart attack by 30%4

� ��Home-based telerehabilitation 
can further increase cost-
effectiveness and participants’ 
satisfaction85

� ��Participation in cardiac 
rehabilitation results in reduced 
depression and anxiety and 
better medication adherence84

What is the value?
� �Long-term nurse-coordinated 

programmes can reduce 
mortality by around 36%72

� �Easing the burden of risk factor 
management is important for 
successful control: the polypill 
(combined medication) can boost 
medication adherence88

What does best practice in heart attack look like?
Figure 2. Key elements of secondary prevention of heart attack along the patient journey, from immediate 
acute care to long-term management
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Hospital/care units Outpatient/home-based care Primary and social care:  
life after stroke

Who should be involved?
� ��Multidisciplinary team 

including medical, nursing  
and therapy staff6 89

Who should be involved?
�� �Multidisciplinary team including 

cardiologists, physiotherapists, 
nurses, psychologists, dietitians and 
pharmacists80 

Who should be involved?
� �Primary care physicians,  

nurses, care coordinators, 
pharmacists, carers43

What does best practice care look like?
� �Specialist treatment  

in stroke units43 90

� ��Early rehabilitation should  
be initiated if feasible8 

� �Optimisation of medical 
therapy and initiation of 
preventive medication: 
antiplatelet, antithrombotic/
anticoagulant, blood pressure 
and lipid-lowering medicines43

� �Patient education, smoking 
cessation43

� ��Discharge protocol to inform 
outpatient facilities and 
primary care

What does best practice care look like?
� �Early assessments of  

needs after discharge90

� �Functional rehabilitation  
and physical activity

� �Modification of behavioural and 
medical risk factors (lifestyle  
advice and pharmacotherapy) 

� Psychosocial support 

What does best practice care look like?
� �Long-term support or disease 

management programmes,  
supported by telemedicine 

� �Regular assessment of stroke 
risk factors and review of 
medications

� �Ensuring adherence to 
antithrombotic/anticoagulant 
medication76

� �Continued patient education  
and advice on healthy lifestyle 

� �Supporting people in  
self-management 

� Practical and emotional support
� �Signposting to community 

services 

What is the value?
� ��Early use of preventive 

treatment could reduce  
the risk of repeat stroke by 
80–90%91

What is the value?
� ��Participation in intensified secondary 

prevention programmes results in 
better secondary prevention targets: 
10% more patients achieving blood 
pressure targets and 17%  
more quitting smoking92 

� �Availability of a multidisciplinary  
team can increase likelihood of 
attendance by 63.8%71

� ��Multi-component cardiac 
rehabilitation lessens the chance  
of a repeat stroke by 60%4

� ��Novel approaches, such as home-
based telerehabilitation, may 
offer an alternative to in-person 
programmes and have the potential 
to save costs, but more evidence is 
needed93

What is the value?
� ��Continuous nurse-based  

telemedicine programmes 
have been shown to reduce 
the number of people with 
suboptimal risk factor control 
from 73% to 44%76 

What does best practice in stroke look like?
Figure 3. Key elements of secondary prevention of stroke along the patient journey, from immediate 
acute care to long-term management
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REALITY CHECK: 

WHERE ARE WE 
GOING WRONG?
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Across Europe, we are often failing to reduce the risk of repeat events for people 
who have had a heart attack or stroke. Results from a major long-term research 
initiative, the EUROASPIRE surveys, have lent a vital understanding to the key issues 
that lie behind this. The surveys, which have been running since 1995, provide crucial 
data on risk factor management after a heart attack or other coronary events, tracking 
trends over time. EUROASPIRE III, published in 2014, also covered stroke. 

The surveys highlight the consequences of system failures across Europe:

� �Behavioural risk factors are on the rise and are often mismanaged. Little 
progress has been made in this area over the past decade. Among people over 
the age of 50 who have had a heart attack or other coronary artery event, about 
half of those who smoked were still smokers six months to two years later.5 Rates 
of obesity increased by 7% among people with coronary heart disease between 
1999 and 2013.37

� �Patients are frequently not offered the right care and advice. For example, only 
half of people who have had a heart attack or other coronary artery event appear 
to receive advice on physical activity, and only a quarter of those with obesity 
report being informed by a healthcare professional that they are overweight.5

� �Clinical risk factors remain poorly controlled, despite some improvements. For 
people who have had a heart attack or other coronary artery event, lipid control 
and the management of blood pressure are improving but optimal control is often 
not achieved.5 16 Of post-heart attack patients on lipid-lowering medication, only 
22% achieve guideline-recommended targets.94 Further, despite 95% of patients 
being prescribed blood pressure-lowering medication, almost half still had raised 
blood pressure six months to two years after the event.5 In the case of stroke, 
these figures were 76% for cholesterol and 62% for blood pressure: of people on 
risk-reducing medication, only about a third achieved guideline-recommended 
blood pressure and lipid targets.15 
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Gaps in best practice across Europe 
While many individual best practice centres have pioneered 
effective models, mainstream care typically lags behind and many 
patients experience fragmented and incomplete care. Analysis 
of 11 European countries has highlighted five major gaps in the 
organisation and delivery of care (the size and impact of these 
gaps varies between countries). 

5
GAPS

�Decision-makers do 
not address secondary 
prevention in plans  
and policies
Policies for the secondary 
prevention of heart and 
attack and stroke, and  
in some cases broader 
national policies, appear  
to be severely lacking  
across Europe. 

Austria, Germany and 
Greece have no national 
health strategy for either 
heart attack or stroke.

Governments have  
little oversight of quality 
of care and outcomes for 
people who have had a heart 
attack or stroke
Across Europe, the lack of 
data collected in the post-
acute phase is restricting 
the assessment of service 
provision and performance 
in secondary prevention. 
Many countries do not collect 
data on post-acute care 
and secondary prevention 
on a regular basis, and few 
have established quality 
indicators.95-97

Of the 11 countries  
analysed, only the UK  
has a comprehensive  
registry for cardiac  
rehabilitation.24

Access to specialist acute  
care is unequal, posing a barrier  
to the timely initiation of  
secondary prevention 
Access to specialist acute care units 
for heart attack and stroke varies 
significantly across Europe, posing 
a serious problem for the timely 
instigation of secondary prevention, 
as well as for recovery from the 
event itself.6 8 Such units are typically 
better prepared than non-specialist 
units to initiate secondary prevention 
measures early.

In France, Greece, Romania  
and Spain, the number of stroke 
units is below the recommended 
target of three per one million 
inhabitants.

GA P

1.

GA P

2.
GA P

3.
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Not enough people are benefiting 
from secondary prevention 
programmes 
After discharge, people who have 
had a heart attack or stroke lack 
access to comprehensive structured 
secondary prevention programmes. 
This is often due to a lack of facilities 
and inadequate referral. 5 6 98

Across Europe, fewer than  
half of cardiac patients are 
referred to – and fewer than 
a third attend – cardiac 
rehabilitation programmes.5 
In the majority of European 
countries early discharge to 
rehabilitation is not available.8

Long-term risk factor control in  
primary care is often insufficient 
Too few people with a prior heart attack or stroke 
achieve or maintain targets for risk factor control  
in the long term. This is despite the known elevated 
risks of a subsequent event and the high visibility of 
this population to healthcare providers. For example, 
prescription and use of key medications appear to 
steadily decrease over time, putting people at an  
ever-increasing risk of recurrent events.99 100 This 
situation typically arises through fragmentation  
of care post-discharge and lack of preparedness  
for this population in primary care.23

In Spain, about 75% of stroke and heart attack 
patients in primary care do not reach their 
guideline-recommended cholesterol targets and 
almost 80% are overweight or obese.101

In Poland, 70% of patients with coronary heart 
disease, including those who had had a heart 
attack, did not meet guideline-recommended 
cholesterol targets 6–18 months after 
hospitalisation.102

In Italy, adherence to risk factor medication two 
years after a heart attack can be as low as 27% 
in some regions.103

In England, Wales and Northern Ireland,  
adherence to guideline-recommended 
medication for secondary prevention in primary 
care is only achieved in about 46% of stroke and 
52% of coronary heart disease patients.104

GA P

4. GA P

5.
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Why does it matter?
Whole-system strategies at governmental level are necessary to fully coordinate 
healthcare systems to mitigate the burden of heart attack and stroke. Both the 
United Nations and the World Health Organization have called on governments to 
set out clear goals and targets to reduce the burden of NCDs, and highlighted the 
urgency of improving detection and control of key cardio- and cerebrovascular risk 
factors in Europe.28 41 

At the European and national levels, dedicated, goal-oriented policies will help 
boost implementation if they include commitments to invest in vital services. EU 
programmes can have significant impact on raising awareness and coordinating 
different sectors such as research.105 They can also play a role in establishing 
Europe‑wide registries, thus helping to expose inequalities between different regions 
and populations, as well as promoting shared learning and the implementation of best 
practice frameworks. 

What is the current situation?
The lack of political leadership addressing heart attack and stroke appears to 
be a major factor in pervasive gaps in prevention and care. Across Europe, it 
is of serious concern that few countries appear to have functional cardiovascular 
strategies of any kind. Where strategies do exist, the majority are outdated and 
may require revision. Many countries do not appear to have an allocated budget for 
research and implementation in heart attack and stroke.106 In some countries, such 
as Italy and Germany, research funding is comparably lower than for other NCDs,107 
which points to a wider political and societal deprioritisation.

Achieving national policy leadership  
in secondary prevention of heart 
attack and stroke

POLICY PRIORITIES

1.
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Governments rarely provide any substantial recognition or improvement targets 
for secondary prevention of heart attack and stroke. Only a minority of countries 
in this study provide dedicated targets (see Table 1). One positive example came 
from England, where The NHS Long-Term Plan lays out clear targets for cardiac 
rehabilitation (see Best practice examples, p. 28). Overall, there appears to be greater 
focus on primary prevention of CVD and improvement of acute care as opposed to 
long-term, sustainable risk-factor management to prevent repeat events.106

Table 1. Existence of policy for CVD and secondary prevention of heart attack and stroke

Dedicated heart attack/stroke policy  
that covers secondary prevention Broader CVD policy

Austria No No

Belgium No No

France Yes
Heart attack108 and stroke109 (2010–2014) No

Germany No No

Greece No No

Italy No No

The Netherlands Yes 
Heart attack and stroke110 111 No

Poland No Yes115

Romania No Yes116

Spain
Yes

Care standard on cardiovascular  
risk management (2019)112

Yes117

UK
Yes 

Heart attack and stroke in England (2019)113  
and heart attack in Scotland114 (2014)

Yes
England (2019)118
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The neglect of CVD at the national level is mirrored in the lack of clear strategic 
focus in European-level policy initiatives. There is currently no specific European 
plan for prevention and care of heart attack or stroke. European health policy 
initiatives instead incorporate them within wider initiatives to improve management 
of chronic diseases and multi-morbidities.119-121 A positive example of an EU-funded 
initiative is CoroPrevention, a personalised prevention programme focused on 
coronary heart disease that involves nurses and a smartphone coaching app to 
promote behaviour change.122

What are the barriers to progress? 
Heart attack and stroke may be perceived as ‘solved’ by a large proportion of 
policymakers in many European countries. National experts have reported that 
due to vast improvements in treating heart attacks and stroke and reducing deaths, 
decision-makers and parts of the clinical community often do not see the need for 
further action, despite the high risk of repeat events.123-125 

To many policymakers it appears it is often not clear that 
heart attack and stroke are still driving hospital admissions. 
In Germany, the number of people admitted to the hospital 
due to coronary heart disease continues to increase.
P R O F E S S O R  B E R N H A R D  S C H W A A B ,  C A R D I O L O G I S T ,  G E R M A N Y

A lack of harmonised messaging on secondary prevention of heart attack and 
stroke is a likely factor in the lack of attention at the policy level. The existence 
of different disease categories and medical disciplines (cardiology and neurology) 
may be a value segmentation of medical science and specialism, but may prove an 
organisational barrier to closer, shared advocacy among healthcare professionals. A 
recently published joint report by the European Society of Cardiology (ESC) and the 
European Stroke Organisation (ESO) highlighted the need for closer collaboration 
between cardiologists and stroke physicians, with a view to improving care 
post-stroke.126 
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How do we get it right? 
European and national strategies for secondary prevention in high-risk groups 
should chart a clear path forwards to effective and sustainable services, including 
post-heart attack and stroke. Strategies should determine a system-wide response 
and give clear direction to local and regional organisations as to revised expectations 
and roles. This should include commitments to key outcome and process goals, 
underpinned by measurable indicators. 

Strategies should be data driven, evidence based and rooted in the national 
context. They should also be closely informed by the perspectives of patients, carers, 
and healthcare and allied professionals. 

To ensure strategies are implemented, it is crucial to 
involve all key players including all relevant medical 
professional societies, public health institutions and  
ministries of health.
D R  C A R L O S  B R O T O N S ,  G E N E R A L  P R A C T I T I O N E R ,  S P A I N

Policymakers should make use of existing frameworks and guidance in the 
prevention and care of heart attack and stroke. For example, the ESC and European 
Heart Network’s 2020 Blueprint for EU Action39 and the ESO’s Action Plan for 
Stroke in Europe 2018–2030127 provide comprehensive advice for policymakers to 
address key issues in both disease areas. The EU4Health 2021–2027 is the biggest 
monetary fund yet made available to EU countries, institutions and non-governmental 
organisations.128 It offers a key opportunity for national policymakers and stakeholders 
to secure investment in heart attack and stroke. Other disease areas, such as cancer, 
can further serve as a model for political prioritisation and commitment. The European 
Commission is currently developing Europe’s Beating Cancer Plan and the European 
Parliament has set up a formal cancer committee.129
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Poland

Spain

England

Best practice examples

Implementation  
of CVD policies

In England, The NHS Long-Term Plan (2019) includes pledges related 
to the secondary prevention of heart attack and stroke, aiming 
to prevent more than ‘150,000 heart attacks, strokes and dementia 
cases over the next 10 years’.118 The Plan incorporates a National CVD 
Prevention Programme113 and National Stroke Programme,130 which 
spell out targets to improve access to cardiac and stroke rehabilitation 
and regular medical reviews. 
As part of the National CVD Prevention Programme, NHS England, 
Public Health England and the British Heart Foundation are working 
together to create a new registry to help achieve the target of 85% of 
eligible patients accessing cardiac rehabilitation by 2028.118

Post-heart  
attack care  
programme

A recent government drive to improve care coordination has resulted 
in a major new programme to improve post-heart attack care. 
Introduced in October 2017 by the Polish Ministry of Health, the 
National Health Fund and the Polish Cardiac Society, the Managed 
Care in Acute Myocardial Infraction programme (KOS-zawał) creates 
a fully reimbursed, best practice pathway to improve post-discharge 
prognosis of heart attack patients.131 132

The programme optimises the use of acute interventions, cardiac 
rehabilitation and 12-month outpatient cardiology follow-up care to 
prevent repeat events.131 
Early data suggest that the programme has significantly increased 
participation in cardiac rehabilitation – from 14% to 98%. It reduced 
major cardiovascular events by 40%131 and resulted in high levels of 
patient satisfaction.133

Multidisciplinary  
alliance to advance 
prevention of CVD

The Spanish Interdisciplinary Vascular Prevention Committee (El 
Comité Español Interdisciplinario para la Prevención Vascular, CEIPV) 
is an alliance of 15 professional scientific societies supported by the 
Spanish Ministry of Health and Carlos III Health Institute. It was created 
in 2000 with the aim of developing and disseminating clear guidance 
based on multidisciplinary consensus and supporting Spanish 
healthcare professionals in vascular prevention. 
Activities include fostering the dissemination and use of guidelines.134 
Most recently, the CEIPV published a consensus on the updated 
European guidelines on cardiovascular prevention.134 135 The CEIPV 
puts particular emphasis on making guidance useful for primary 
care.134  136
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Ensuring availability of comprehensive  
data on heart attack and stroke

Why does it matter?
Data are an essential prerequisite for central leadership. Data on the number of 
cases of heart attack and stroke and on post-acute care, such as availability and 
uptake of cardiac rehabilitation and long-term risk factor control, are crucial for 
planning and assessing healthcare delivery.137 They can highlight local and national 
gaps as well as successes, and prompt action among policymakers to target 
avoidable hospitalisation, mortality and morbidity, and reduce inequalities.137‑139

We urgently need more investment in research for 
secondary prevention models and outcomes. We need 
to create a stronger evidence base to ensure we can 
give clear recommendations for action. 
P R O F E S S O R  P H I L L I P E  V A N  D E  B O R N E ,  C A R D I O L O G I S T ,  B E L G I U M 

What is the current situation?
A severe lack of comprehensive data is impeding governments’ understanding 
of gaps and opportunities in post-acute care and secondary prevention for both 
heart attack and stroke. Data on risk factor management in these groups appear 
to be scarce and patchy, and often suffer from a time lag of several years.26 Most 
countries fail to collect data on post-acute care for CVD patients (see Table 2). While 
mortality data are often readily available from death registries, data on morbidity and 
risk factor control are often not captured in health records.5 Other types of data, such 
as treatment cost, are also rarely available, with great variation between countries.140 
Where systems cannot provide accurate, up-to-date data, healthcare planning and 
research may be held back. 

Recognising the critical need for better data on CVD, European professional 
societies have set up regular pan-European surveys. The EUROASPIRE surveys or 
the ESO’s member surveys are used to assess care quality and outcomes. However, 
it is possible that findings are still underestimating the true state of play in secondary 
prevention, as people who volunteer to participate in the surveys tend to have better 
health outcomes.5 

2.
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Table 2. Availability of national registries recording post-acute care in heart attack and stroke
Au

str
ia

Be
lgi

um

Fr
an

ce

Ge
rm

an
y

Gr
ee

ce

Ita
ly

Th
e N

et
he

rla
nd

s

Po
lan

d

Ro
ma

nia

Sp
ain

UK
 

Yes  
(but not  

comprehen-
sive)141 

No Yes142 No No No No Yes143 No No 

Yes  
(England, 

Wales, 
Northern 
Ireland)24

Yes144 No No No No No No Yes145 No No

Yes  
(England,  

Wales, 
Northern 
Ireland)146

What are the barriers to progress?
Underdeveloped data infrastructure hinders the collation and use of real-world 
data in political decision-making. In particular, lack of available registries appears 
to obstruct the analysis of quality of care and outcome indicators in many countries.5 
Furthermore, if the importance of gathering data is not acknowledged and prioritised 
in clinical practice, the monitoring and evaluation of outcomes will not be available to 
drive quality improvement and optimise patient care.147

Policymakers seem to lack pragmatic indicators that can be used at scale. High-
quality indicators developed for research purposes may play a vital role in advancing 
scientific understanding, but may need to be adapted for use in routine clinical 
settings.

How do we get it right?
Quality indicators, national registries and regular audits are all essential building 
blocks for quality data collection. Together, they create meaningful intelligence for 
political leadership. The benefits of national registries are well evidenced and have 
such registries helped improve care in countries where they are established, for 
instance Sweden and the UK (see Best practice examples, p. 31).139
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France

UK

National data should be integrated into a wider European data system to 
accelerate research. The European Commission’s Joint Action on the European 
Health Data Space,138 due to start in 2021, will promote data sharing to support 
research on new preventive strategies, treatments and outcomes. It is therefore 
important that data are accessible and comparable, and that data exchange and 
shared learning are enabled.138

Healthcare professionals need to be supported and encouraged to collect quality 
data on the secondary prevention of heart attack and stroke. In busy clinical 
practice with competing priorities, it is vital that specialists, general practitioners (GPs), 
nurses and allied health professionals all understand the value of collecting data. 
What will help in this process is if data collection is made as easy and seamless as 
possible within care processes.148 

Best practice examples

Clinical practice  
indicators for secondary 

prevention of heart attack

The French National Authority for Health (Haute Autorité de  
Santé) has been working with all major stakeholders to develop and 
share best practice, based on international guidelines. This has led to 
the development of clinical practice indicators covering secondary 
prevention that can be used to measure the optimal clinical pathway 
over the full patient care cycle, from diagnosis to follow-up after  
one year.96

Data collection  
for heart attack patients 

The Myocardial Ischaemia National Audit Project (MINAP)149 collects 
and analyses data on care provision for patients admitted to hospital 
with a heart attack, with the aim of illustrating the patient journey 
from the first point of contact to discharge, including secondary 
prevention.149 
The British Heart Foundation’s National Audit for Cardiac Rehabilitation 
collects care quality and clinical outcomes data for heart attack 
patients taking part in cardiac rehabilitation.24 This includes data on 
referral and uptake rates, completion figures and individual patient 
data from assessments.
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BOX 2

Initiation of secondary prevention  
in the acute setting 

Why does it matter?
Secondary prevention after a heart attack or stroke should start in the acute 
setting, while the patient is still in hospital. This is essential, as prevention of a 
subsequent event should start as soon as possible, and patients are less likely to 
receive any sort of secondary prevention after discharge.20 38 It has been estimated 
that early in-hospital initiation of preventive treatment could reduce the risk of early 
recurrent stroke by 80%.91 Furthermore, initiation of key risk-reducing medication 
before discharge has been associated with 31% lower risk of death one year after 
stroke.150 Ideally, patients should be treated in dedicated stroke units, neurology 
wards or cardiology wards, as this makes it more likely that secondary prevention 
measures will be initiated (see Box 2).43 

Stroke units: the gold standard of acute care 
Specialist care provided in dedicated settings such as stroke units has led to significant 
advancements in acute care, including reduced length of hospital stay and improved 
outcomes.8 151-154 Multidisciplinary teams and collaboration are essential and have been linked 
to improved outcomes in terms of early discharge and delivery of care overall. This normally 
involves stroke physicians, specialist nurses, physiotherapists, occupational therapists and 
speech and language therapists.90 High-quality, guideline-recommended care can be offered 
more consistently in a specialist unit.90

What is the current situation?
For heart attack patients, there is clear evidence of significant gaps and 
inequalities across Europe in the initiation of key measures for secondary 
prevention in hospital. Recent results from the ESC EORP CICD-LT registry found that 
under two thirds of patients who had had a heart attack were prescribed guideline-
recommended risk-reducing medication while in hospital.17 Availability of care may 
vary. In Spain, for example, death rates for cardiac events are twice as high in regions 
where specialist units are not available.155 

3.
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In stroke, access to specialist acute care varies hugely, leading to major 
inequalities in patient outcomes. Only 30% of stroke patients in Europe receive care 
in a stroke unit.8 This is highly variable, with the lowest rates in Eastern Europe.8 The 
recommended target of three stroke units per one million inhabitants is not always 
met (see Table 3). Even when countries meet the recommended national target, 
regional variation in the availability of facilities8 156 means that patients still often miss 
out on stroke unit care. Austria, for example, has a higher number of stroke units per 
person than the UK,157 yet fewer patients in Austria are treated in a stroke unit (around 
66% vs. over 83% in the UK).8 158 159 

Table 3. Stroke units per one million inhabitants157 
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What are the barriers to progress?
Lack of standardisation in acute treatment for a heart attack or stroke has an 
impact on the extent to which a patient receives secondary prevention. Secondary 
prevention measures may not be automatically integrated into hospital care pathways. 
Some countries have national protocols for hospital discharge, including management 
plans and advice on secondary prevention,160 161 but it has also been noted that 
implementation in practice may vary significantly.162

Secondary prevention often appears to be deprioritised in hospital. Specialists in 
acute care units may focus on treatment of the acute symptoms and not consider 
initiation of secondary prevention as part of their remit.124 163 Gaps in knowledge, 
coupled with a lack of time and clearly defined responsibilities, could lead to patients 
being discharged with limited secondary prevention measures in place. 
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Cardiologists at the hospital focus all their attention 
on treating the acute event and often perceive their 
job as done once the patient is saved. They often do 
not see the initiation of secondary prevention as their 
responsibility or a priority.
P R O F E S S O R  P I O T R  J A N K O W S K I ,  C A R D I O L O G I S T ,  P O L A N D 

How do we get it right? 
Secondary prevention after a heart attack or stroke should be integrated 
seamlessly into care protocols and multidisciplinary teams’ remits. This allows the 
healthcare professionals to correctly induct the patient into the most appropriate 
prevention programme and incorporate or adjust for any underlying clinical 
considerations.59 Before hospital discharge, healthcare professionals should initiate 
preventive pharmacological treatment and provide counselling and education on risk 
factor modification. 

Governments must set targets for access to specialist care such as stroke or 
cardiac care units. For example, the Action Plan for Stroke in Europe has defined a 
goal of achieving 90% of stroke patients being treated in dedicated stroke units by 
2030.164 This will help ensure all patients have access to high-quality, specialist care 
and enable initiation of secondary prevention at the point of discharge.
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Best practice examples

Treatment pathway  
for secondary  

prevention of stroke

Developed with Reformpool funding, the Tyrol Stroke Pathway 
has created a structured rescue and treatment chain. 165 166 This 
has standardised the treatment pathway for stroke patients,165 
including secondary prevention. The recently added element 
of outpatient rehabilitation aims to deliver services in proximity 
to patients through new networks of GPs, neurologists and 
therapists. Efforts are monitored using quality indicators, one of 
which is a three-month review after hospital discharge to check 
that appropriate secondary prevention interventions are being 
implemented. 
By the end of 2017, outpatient rehabilitation had become a 
standard part of the pathway in the majority of counties in the Tyrol 
region.166 The quality indicators are measured and evaluated in a 
yearly report. Data do not yet appear to be available on outpatient 
rehabilitation services, although significant improvements have 
been observed during the acute stage.8

E-solution for  
prescriptions and  

treatment decisions 

In Greece, an e-prescription system with integrated therapeutic 
prescribing protocols was introduced to align medication 
prescriptions with national guidelines, streamline referrals and 
reduce costs, including for heart attack and stroke.
The system operates across all the national social insurance funds, 
with information in the database made available to health insurance 
organisations, the Ministry of Health and supervising authorities. 
With almost all prescriptions and referrals now prescribed 
through the system,167 policymakers are provided with real-time 
and comprehensive prescribing data, aiding transparency and 
supporting decision-making.168 
Physicians accessing the service are given a clear overview of each 
patient’s medical history, which aids therapeutic decision-making 
and improves alignment with guidelines and pharmaceutical 
practice.168 Patients can easily renew their prescriptions through the 
electronic system, which aids medication adherence. 
In 2013, the e-prescription system was extended to become 
a decision support tool for physicians through the addition of 
electronic therapeutic prescribing protocols, including for 
coronary heart disease, dyslipidaemia (abnormal amount of lipids 
in the blood, e.g. high cholesterol) and hypertension (high blood 
pressure).169 The protocols have been shown to lead to significant 
cost savings – for example, by ensuring appropriate prescription, 
the dyslipidaemia protocol has led to a reduction in expenditure on 
statins.170

Greece

Austria
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Increasing participation in structured 
secondary prevention programmes 

Why does it matter?
Across Europe, cardiac rehabilitation has proven a highly effective secondary 
prevention model in improving patient outcomes in a range of conditions. As 
the name suggests, the intervention was originally designed for cardiac patients, 
including those post-heart attack and those living with heart failure, but it is now 
becoming recognised as an adequate model for secondary prevention of stroke. It 
has been shown to restore quality of life, improve functional capacity and wellbeing, 
and prevent hospital admissions, repeat events as well as death.171 In Germany, for 
example, participation in exercise-focused heart groups could reduce morbidity, 
including repeat heart attacks, by 54% and reduce associated costs by 47%.172

Secondary prevention programmes should start as soon as possible upon 
discharge. Key components should include a full clinical assessment, functional 
rehabilitation, exercise, lifestyle advice, medication review and psychosocial support 
(see Box 1, p. 17). 

What is the current situation?
For people who have had a heart attack, access to structured secondary 
prevention programmes post-discharge is poor, with most patients unable to 
benefit. In cardiac care, less than half of eligible patients are referred to a secondary 
prevention programme.5 A lack of facilities has resulted in a large estimated unmet 
need for these services. Research suggests  
that for every seven coronary heart disease  
patients there is only one spot for cardiac 
rehabilitation, leading to almost 3.5 million  
patients across Europe missing out every year.98

In stroke, comprehensive rehabilitation is often 
underused, due to a combination of low referral 
rates and undersupply of services. The benefits of comprehensive rehabilitation, 
including modification of underlying risk factors, have only been recognised more 
recently and are currently being investigated.65 92 In any case, referral rates to any 
rehabilitation post-stroke remain low, below 40% in some European countries, 

4.

only one in seven have access to 
cardiac rehabilitation
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including Austria,173 France,174 Italy175 and Romania.176 For those who receive it, the 
benefits may be diluted by long waiting times and gaps in comprehensiveness of 
programmes.8

In stroke, comprehensive rehabilitation has long been 
neglected, despite the fact it is such an important part of 
care. We need more information on the current gaps in 
knowledge and patient access, as well as more effort to 
integrate existing evidence into clinical guidelines.
P R O F E S S O R  D A F I N  M U R E S A N U ,  N E U R O L O G I S T ,  R O M A N I A

In both heart attack and stroke, there are significant inequalities and variation in 
access to secondary prevention programmes across Europe and within countries. 
Availability of services varies in European countries, whereas age, ethnicity and level 
of deprivation affect uptake of programmes.71

What are the barriers to progress?
Across Europe, the low recognition of cardiac rehabilitation is evident in its lack 
of formalisation, integration and funding within the healthcare systems. Only 
four of the 11 countries studied have a national accreditation programme for cardiac 
rehabilitation, and only eight of the 30 member countries of the European Association 
of Preventive Cardiology (EAPC) have a national cardiac rehabilitation registry.176 
Despite existing guidance, cardiac rehabilitation appears to vary in terms of uptake, 
intensity and duration.137 176

In many countries, fragmentation between care settings appears to be a major 
factor behind low referral rates and poor uptake of secondary prevention. A lack 
of automatic referral systems and protocols, lack of multidisciplinary teams and low 
awareness among healthcare professionals are likely hindering access to cardiac 
rehabilitation. 



�38  | 	Secondary prevention of 
	 HEART ATTACK AND  
	 STROKE IN EUROPE
	 Consensus report 

Cardiac rehabilitation programmes are frequently not fit 
for purpose due to lack of standardisation in the model 
of care and many patients’ inability to participate due to 
accessibility issues such as location, time of day, flexible 
delivery models etc. These issues need to be urgently 
addressed as part of an optimal care pathway.
N E I L  J O H N S O N ,  P A T I E N T  O R G A N I S A T I O N  C E O ,  I R E L A N D 

The effectiveness of secondary prevention programmes is stifled by low uptake 
and high drop-out rates. Across Europe, 69% of patients referred to cardiac 
rehabilitation attended at least half of the sessions.5 In many European countries, up 
to 50% of those who do attend ultimately drop out.176 From a participant perspective, 
barriers to uptake and adherence may include psychosocial factors, lack of 
information, and access-related factors such as distance, misconceptions about the 
intervention and distrust of hospitals.56 

How do we get it right?
Structured secondary prevention programmes need to be formalised, accredited, 
adequately resourced and fully integrated into the patient pathway. Best practice 
implementation and full effectiveness will be improved through increased patient and 
healthcare professional awareness of the importance of secondary prevention. 

There is an urgent need to develop and adopt minimal shared standards for 
secondary prevention across Europe. The planned EAPC accreditation programme 
provides an opportunity to advance and unify care standards between its members.137

We need to rethink models for the delivery of cardiac 
rehabilitation. For too long prevention relied on 
standardised approaches, not allowing for flexibility and 
patient-centredness. We need to get away from a one-
size-fits all approach. Greater use of online resources and 
virtual rather than face-to-face support in the post-COVID 
era opens up many potential opportunities.
P R O F E S S O R  D O N N A  F I T Z S I M O N S ,  Q U E E N ' S  U N I V E R S I T Y  B E L FAS T,  U K 
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France

Innovative and flexible delivery models that cater to the patients’ needs 
and preferences should be promoted to facilitate participation in structured 
programmes. Home-based approaches, such as telerehabilitation, can increase the 
reach of such programmes by offering more convenience, engagement and flexibility 
in access. They can further improve patient outcomes and quality of life, and reduce 
costs.178 Multidisciplinary care models involving specialist nurses are well evidenced 
and can support the cost-effective delivery of care.179 

Cardiovascular prevention requires modern programmes 
appropriately adapted to medical and cultural settings 
in each country, delivered by interdisciplinary teams of 
healthcare professionals and addressing all aspects of 
lifestyle and risk factor management.
P R O F E S S O R  K O R N E L I A  K O T S E V A ,  C A R D I O L O G I S T ,  U K 

Best practice examples

PRADO –  
returning home after 
stroke hospitalisation

PRADO is a service initiated by the National Health Insurance  
Fund to help hospitalised patients return home by providing  
continued contact with a range of healthcare professionals,  
as well as domestic support.180 In 2017, the service was implemented  
for people leaving hospital after a stroke to reduce recurrent events  
and deaths. 
PRADO aims to:
•	 �carry out an aetiological assessment to find the cause of the stroke
•	 improve secondary prevention of risk factors
•	 �optimise the use of post-stroke multi-professional/specialist consultation. 
All PRADO stroke patients receive: 
•	 �two consultations with the attending physician in coordination  

with a specialist doctor – one consultation within seven days  
of leaving the hospital and one within a month 

•	 �a multi-professional consultation within one  
to three months of leaving hospital 

•	 �assisted living arrangements, if necessary.
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UK

Germany

The Netherlands

MyAction,  
a community-based, 

nurse-led cardiac 
rehabilitation 
programme 

MyAction is a 12-week programme applicable to patients with established 
CVD (or at high risk).181 Once a week, patients enrolled in the programme 
receive an educational workshop that covers lifestyle and risk 
factor management, a supervised exercise session and a meeting 
with a cardiologist. The cardiologist reviews the patient’s risk factor 
management, including medication, and passes on any changes in their 
regime to their GP. 
By the end of the programme, significant increases in the proportion of 
patients achieving their blood pressure and cholesterol targets were 
noted, as well as an increase in the use of statins and antihypertensive 
medications. Depression scores and quality-of-life measures also 
improved, as did fitness levels. Most of these improvements were 
maintained at a follow-up one year later.

Heart groups

The German Society for Prevention and Rehabilitation of Cardiovascular 
diseases has set up around 8,800 heart groups across Germany. The 
groups deliver ongoing education and support to cardiac patients to 
prevent repeat events. 
Each group is medically supervised by a doctor who is responsible for 
adapting each patient’s medication for risk factor control.124 Groups have 
a maximum of 20 participants and meet at least once a week for physical 
activity, learning relaxation techniques, advice on maintaining a healthy 
diet, and support to stop smoking.182 Attendance is covered by insurance 
for the first two years after the acute event, after which reimbursement is 
decided on a case-by-case basis.124

Pioneering eHealth  
and home-based  

risk factor management 
and cardiac 

rehabilitation  
for heart attack  

and stroke

The Netherlands has been spearheading eHealth interventions to improve 
uptake and effectiveness and to reduce costs for secondary prevention.183 
A 2010 internet-based, nurse-led vascular risk factor management 
programme184 consisted of a website where patients after a heart 
attack or stroke or those with peripheral arterial disease could access 
individualised information on their risk factors, medications and 
treatment goals, along with bespoke advice from nurses.184 Every two 
weeks, patients submitted measurements for key clinical risk factors, such 
as cholesterol, weight and blood pressure. They received prescriptions if 
any medication changes were needed. The programme led to lower costs 
and had a small effect on vascular risk factors, in particular cholesterol 
levels.184 185

In the 2017 FIT@Home study, the exercise-focused component of 
cardiac rehabilitation was converted into home-based training. After three 
initial in-person sessions, participants continued their training at home, 
supported through heart rate monitors and weekly feedback sessions. 
The programme resulted in higher patient satisfaction and was highly 
cost-effective, even bringing in a small societal cost saving due to the 
patients being able to resume work sooner.85
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Increasing primary care capacity  
for long-term risk management 

Why does it matter?
For people who have had a heart attack or stroke, risk factor control will be a 
lifetime task requiring continuous support. The risk of subsequent events remains 
high for years after the first event, often increasing over time.3 42 It requires continuous 
self-management and medication adherence. Even where structured secondary 
prevention programmes exist post-heart attack or stroke, few continue indefinitely.

Primary care must be ready to play an effective role in helping heart attack 
and stroke patients sustain risk factor control in the longer term. In most 
countries, primary care professionals are responsible for long-term chronic disease 
management, including coordinating and monitoring long-term follow-up for heart 
attack and stroke.20 186 For example, across Europe 51% of stroke patients are followed 
up in primary care, highlighting its essential role in management.6 A comprehensive 
management should include regular medical assessments to help individuals maintain 
behaviour changes and ensure medication adherence.20 In Poland, a nurse-led 
long-term programme led to a 36% lower risk of death in coronary heart disease 
patients over ten years.72

What is the current situation?
Risk factor control in the primary care setting often worsens over time. In many 
countries, there appears to be a significant drop in use of guideline-recommended 
medications when patients’ management is moved into primary care.6 187 In France, 
for example, treatment with key medication to reduce risk factors post-heart attack 
drops from 74% at hospital discharge to 48% at 12 months.188 In Germany, only 24.1% 
of people who have had a heart attack receive the four major classes of preventive 
medications one year after the event.100 In stroke, long-term risk factor management in 
Europe is highly variable, with anticoagulants and blood pressure control achieved in 
60% of patients in less than two thirds of all European countries.6

What are the barriers to progress?
Inadequate collaboration between specialists and primary care, combined 
with a lack of resourcing, impedes secondary prevention in the long term. Poor 
coordination between hospitals and primary care,8 22 25 lack of knowledge or clear 
guidance, complexity of treatment and, on top of that, time constraints present 

5.
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barriers to providing optimal long-term care.19 21 189 190 As a result, primary care 
professionals may feel they are inadequately equipped to manage heart attack and 
stroke patients in the long term. For example, only half of GPs across Europe appear 
to use comprehensive risk assessments and established CVD prevention guidelines 
in clinical practice.56

Gaps in funding for secondary prevention in primary care and limited 
reimbursement for risk factor management are also likely contributing factors. In 
Germany, for example, current reimbursement structures may present a disincentive 
for GPs to implement secondary prevention: unlike in some other countries, German 
GPs have a restricted budget per patient and face penalty payments if they exceed 
it.191 Gaps in resourcing may also present a barrier to people using risk-reducing 
medication after a heart attack or stroke. One country where this is particularly 
notable is Spain, where a recent healthcare reform resulted in higher co-payments for 
people in employment, as well as higher payments for pensioners and for people with 
chronic illnesses, who previously did not have to contribute.192

Governments need to understand that an optimal recovery 
of someone who has had a heart attack or stroke does 
not finish after the hospital discharge. An optimal recovery 
also consists of gradually recovering their daily life – 
family, social, work life.
M A R I A  T E R E S A  S A N  S A T U R N I N O  P E C I Ñ A ,  P A T I E N T  O R G A N I S A T I O N 
P R E S I D E N T ,  S P A I N 

Lack of clear guidance and support models may hinder patients’ ability to maintain 
behaviour change and continue taking risk-reducing medication in the long term. 
Patients must manage risk factors alongside their normal daily tasks – potentially 
while struggling with the mental health impact of their condition, which in some 
cases may develop into anxiety or depression.56 75 Multiple factors may lead to 
poor adherence to medication, including psychosocial factors, lack of information, 
complexity of treatment and concern over potential side effects.56 75 Primary care 
professionals must anticipate these challenges and be prepared to address them 
over the longer term with each individual.
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Austria

How do we get it right?
Primary care must be adequately equipped to support heart attack and stroke 
patients in managing their risk in the long term. Education on the importance of risk 
factor management coupled with adequate reimbursement and resourcing are key 
to ensuring primary care professionals can adequately monitor and support patients. 
Involving nurses and allied health professionals can relieve the pressure on GPs. 
There is evidence to support that – programmes run by nurses or care coordinators 
have been shown to improve risk factor control and long-term prognosis after a heart 
attack or stroke.72 76 178

Implementation in primary care should promote multidisciplinary collaboration. 
The provision of clear discharge protocols, treatment plans and shared electronic 
health records could help close the treatment gap and facilitate continuing best 
practice care. National guidelines for specialists and GPs should be aligned to avoid 
conflicting recommendations. 

Innovative and flexible care models may support both primary care professionals 
and patients in managing cardiovascular risk factors in the long term. Care must be 
adapted to patients’ needs and preferences.56 75 186 193 Such adaptations may involve 
disease management programmes, e-learning and telemedicine technologies, or 
novel medication delivery models, such as the polypill.87 194 195

Best practice examples

STROKE-CARD

Initiated in 2014, STROKE-CARD196 is Austria’s first post-stroke 
disease management programme. STROKE-CARD aims to reduce 
the percentage of patients who experience recurrent strokes by 
addressing the gap between real-life risk factor management and the 
recommendations of international guidelines.
Participants in the STROKE-CARD programme receive a three-month 
outpatient appointment where their risk factors are reassessed by a 
multidisciplinary team. A medical report is sent to each patient’s GP 
with detailed instructions on how to optimise secondary prevention 
efforts, including the refinement of rehabilitation and treatment goals. 
Additional six-month and nine-month appointments are arranged where 
needed. Participants are also given access to an interactive, web-based 
patient portal called ‘My Strokecard’, which allows them to monitor 
their own risk factors. The portal feeds back on whether targets have 
been achieved to both the participant and the GP.
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COACH, a telephone-
based coaching 

programme to promote 
cardiovascular health 

The COACH programme was first piloted in 2000 and has been  
running since. It has also been extended to other disease areas.
People with coronary heart disease, including after a heart attack, 
receive an average of five sessions, delivered by a trained health 
coach. Participants receive targets for risk factor control and jointly 
develop an action plan of how to achieve those goals. Risk factors are 
tracked and evaluated regularly, and participants are also linked to their 
primary care practitioners to receive additional support.
The first evaluation showed that participants of the COACH 
programmes achieved lower cholesterol, blood pressure and body  
weight, and improved their diet and physical activity habits.197

Follow-up after two years showed sustained improved  
adherence to risk-reducing medication,198 and after four years  
there was a 16% reduction in hospital admissions and  
a 20% reduction in bed days for any cause. This was achieved  
with four coaching sessions over six months.199

Heartwatch,  
a national programme  

for secondary  
prevention of CVD  

in primary care

Heartwatch was set up in 2003 with the aim of improving long-term 
risk factor management for people after a cardiac event in primary 
care. The pillars of the programme are: implementing guideline-
recommended care; thorough data collection and evaluation;  
patient self-management and use of community resources.
Patients visit their GP up to four times a year for an assessment of 
risk factors and brief interventions, such as lifestyle advice. Practices 
can refer patients to community services, such as smoking cessation, 
physical activity officers and nutritionists.200

The programme places particular emphasis on data quality and 
comprehensiveness, as its aim is to inform clinical practice and 
political decision-making. Data collection was overseen by a national 
steering committee and an independent national data centre.200 
The first evaluation of the project showed substantial decreases in 
several risk factors, including blood pressure and cholesterol levels,  
and an increase in medication usage.201 The programme also appears 
to be successful at sustaining risk factor management in the long term.

Ireland

Australia
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High blood pressure
(hypertension) 

High LDL-cholesterol
(dyslipidaemia/

hypercholesterolemia)

Smoking Unhealthy  
diet

Physical  
inactivity

Blood clotting Comorbidities 
(co-existing health conditions) 

Obesity

Significantly increases the risk 
of having a heart attack or 
stroke.202 It is estimated that 
around 22% of heart attacks 
and more than 50% of strokes 
are related to hypertension.203 
A diet that is high in sodium 
can increase the risk of 
hypertension.204

Abnormal levels of cholesterol 
in the blood, particularly 
high levels of low-density 
lipoprotein cholesterol 
(LDL-C), can cause blockages 
in blood vessels, leading to an 
increased risk of CVD.206 
Among the major CVD risk 
factors of high blood pressure, 
unhealthy diet, lack of 
exercise and high cholesterol, 
dyslipidaemia is the biggest 
contributor to coronary heart 
disease and the second 
biggest contributor to stroke.29

Smoking significantly 
contributes to CVD risk:  
the 10-year risk of dying from 
CVD is twice as high for 
smokers than non-smokers.20

Globally, Europe has the 
highest prevalence of 
smoking, which is estimated  
to be responsible for  
10% of CVD.209

Low fruit and vegetable 
intake accounts for 
about 20% of CVD 
worldwide. A diet high 
in saturated fats causes 
about 31% of coronary 
heart disease and 11%  
of stroke worldwide.204

Physical inactivity  
increases the risk of  
both heart attack and stroke. 
It also contributes to other 
risk factors for CVD,  
including obesity, high  
blood pressure and 
dyslipidaemia.210 It is 
estimated to be responsible 
for 6% of the global burden  
of coronary heart disease.68

Clots formed by blood  
cells and other tissues  
can develop in the blood  
vessels (thrombosis).

A range of conditions can 
contribute to an increased 
risk of a heart attack or stroke, 
including diabetes, which also 
shares many of the lifestyle-
related risk factors with 
CVDs.215 
Atrial fibrillation, a type of 
irregular heartbeat, is a 
major risk factor for stroke. 
It can contribute to blood 
clots forming in the heart, 
substantially increasing the  
risk of stroke.213 216

An increase in body  
weight comes with 
complications such as 
increased blood pressure, 
dyslipidaemia, diabetes 
and, finally, CVD (including 
heart failure, coronary artery 
disease, atrial fibrillation  
or stroke).20

Lifestyle changes  
(weight reduction and  
physical activity) and  
blood-pressure lowering 
medications (diuretics,  
ACE-inhibitors, calcium 
antagonists, angiotensin 
receptor blockers  
and beta blockers) can  
effectively lower blood 
pressure.20

� �For stroke patients,  
adhering to blood-pressure 
lowering medications  
reduces the risk of  
recurrence by 28%.205

A combination of lifestyle 
changes (dietary changes, 
physical activity and smoking 
cessation) and medication  
can lower cholesterol. 
Medication for lowering LDL-C 
includes statins, fibrates and 
niacin, along with PCSK9 
inhibitors if cholesterol  
targets are not achieved with 
standard medication.20  
PCSK9 inhibitors have been 
shown to lower LDL-C by  
up to 60%.20

� �Benefits of lowering 
LDL-C have been shown 
independent of baseline risk 
factors (age, sex, previous 
CVD):207 each 1 mmol/L 
reduction in LDL-C leads to a 
21% risk reduction of any major 
cardiovascular event (17% 
stroke, 23% heart attack). This 
positive impact is amplified the 
bigger the reduction and the 
longer it is maintained.208

� ��Use of statins following a 
stroke is estimated to reduce 
the risk of recurrence by 16% 
during the first two to three 
years.205

Smoking cessation 
programmes, including 
brief advice and nicotine 
replacement therapy, can 
support people to stop 
smoking.20

� �Evidence suggests that to 
stop smoking after a heart 
attack may be the single most 
cost-effective intervention to 
improve patient outcomes.20

� ��People who quit smoking after 
a heart attack have a 43% 
lower risk of a repeat event.56

Dietary advice, 
including on salt  
intake and fatty acids, 
coupled with support 
for weight reduction in 
overweight and obese 
people, can help people 
reduce their weight and 
other risk factors, such 
as blood pressure and 
raised LDL-C levels.20

� �A Mediterranean diet  
is associated with 
a 10% reduction 
in incidence of 
cardiovascular  
disease or mortality.20

Advice on and prescription 
of physical activity is key in 
reducing sedentary behaviour 
and improving overall fitness 
and health.20

� ��Studies suggest that doing 
more than 150 minutes of 
moderate physical activity 
every week reduces the risk 
of coronary heart disease by 
about 30%.203

� �Regular physical activity has 
been shown to reduce all-
cause and CVD mortality in 
healthy people by as much as 
20–30% as well as lowering 
risk of recurrence in people 
with coronary conditions and 
in cardiac patients.20 211

� ��Preliminary research suggests 
that regular physical activity 
drastically reduces the risk of 
recurrent strokes. In a recent 
study, moderate to vigorous 
physical activity four times a 
week was associated with a 
40% lower risk of recurrent 
stroke three years after the 
event.210

Antiplatelet therapy is  
crucial to preventing blood 
clotting and thus reducing the 
risk of repeat CVD events.212  
A range of medications can  
be used to prevent blood 
clotting, often in combination.
� ��For stroke patients with 

underlying atrial fibrillation, 
anticoagulation therapy is 
required to reduce blood 
clotting.213 214

Comorbidities need to be 
treated alongside post-
acute care for heart attack 
and stroke, carefully taking 
into account linkages and 
interactions.

Optimal body mass index 
over the life course (especially 
after a cardiovascular event), 
diet, exercise and behaviour 
modification are crucial 
elements of prevention.20
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High blood pressure
(hypertension) 

High LDL-cholesterol
(dyslipidaemia/

hypercholesterolemia)

Smoking Unhealthy  
diet

Physical  
inactivity

Blood clotting Comorbidities 
(co-existing health conditions) 

Obesity

Significantly increases the risk 
of having a heart attack or 
stroke.202 It is estimated that 
around 22% of heart attacks 
and more than 50% of strokes 
are related to hypertension.203 
A diet that is high in sodium 
can increase the risk of 
hypertension.204

Abnormal levels of cholesterol 
in the blood, particularly 
high levels of low-density 
lipoprotein cholesterol 
(LDL-C), can cause blockages 
in blood vessels, leading to an 
increased risk of CVD.206 
Among the major CVD risk 
factors of high blood pressure, 
unhealthy diet, lack of 
exercise and high cholesterol, 
dyslipidaemia is the biggest 
contributor to coronary heart 
disease and the second 
biggest contributor to stroke.29

Smoking significantly 
contributes to CVD risk:  
the 10-year risk of dying from 
CVD is twice as high for 
smokers than non-smokers.20

Globally, Europe has the 
highest prevalence of 
smoking, which is estimated  
to be responsible for  
10% of CVD.209

Low fruit and vegetable 
intake accounts for 
about 20% of CVD 
worldwide. A diet high 
in saturated fats causes 
about 31% of coronary 
heart disease and 11%  
of stroke worldwide.204

Physical inactivity  
increases the risk of  
both heart attack and stroke. 
It also contributes to other 
risk factors for CVD,  
including obesity, high  
blood pressure and 
dyslipidaemia.210 It is 
estimated to be responsible 
for 6% of the global burden  
of coronary heart disease.68

Clots formed by blood  
cells and other tissues  
can develop in the blood  
vessels (thrombosis).

A range of conditions can 
contribute to an increased 
risk of a heart attack or stroke, 
including diabetes, which also 
shares many of the lifestyle-
related risk factors with 
CVDs.215 
Atrial fibrillation, a type of 
irregular heartbeat, is a 
major risk factor for stroke. 
It can contribute to blood 
clots forming in the heart, 
substantially increasing the  
risk of stroke.213 216

An increase in body  
weight comes with 
complications such as 
increased blood pressure, 
dyslipidaemia, diabetes 
and, finally, CVD (including 
heart failure, coronary artery 
disease, atrial fibrillation  
or stroke).20

Lifestyle changes  
(weight reduction and  
physical activity) and  
blood-pressure lowering 
medications (diuretics,  
ACE-inhibitors, calcium 
antagonists, angiotensin 
receptor blockers  
and beta blockers) can  
effectively lower blood 
pressure.20

� �For stroke patients,  
adhering to blood-pressure 
lowering medications  
reduces the risk of  
recurrence by 28%.205

A combination of lifestyle 
changes (dietary changes, 
physical activity and smoking 
cessation) and medication  
can lower cholesterol. 
Medication for lowering LDL-C 
includes statins, fibrates and 
niacin, along with PCSK9 
inhibitors if cholesterol  
targets are not achieved with 
standard medication.20  
PCSK9 inhibitors have been 
shown to lower LDL-C by  
up to 60%.20

� �Benefits of lowering 
LDL-C have been shown 
independent of baseline risk 
factors (age, sex, previous 
CVD):207 each 1 mmol/L 
reduction in LDL-C leads to a 
21% risk reduction of any major 
cardiovascular event (17% 
stroke, 23% heart attack). This 
positive impact is amplified the 
bigger the reduction and the 
longer it is maintained.208

� ��Use of statins following a 
stroke is estimated to reduce 
the risk of recurrence by 16% 
during the first two to three 
years.205

Smoking cessation 
programmes, including 
brief advice and nicotine 
replacement therapy, can 
support people to stop 
smoking.20

� �Evidence suggests that to 
stop smoking after a heart 
attack may be the single most 
cost-effective intervention to 
improve patient outcomes.20

� ��People who quit smoking after 
a heart attack have a 43% 
lower risk of a repeat event.56

Dietary advice, 
including on salt  
intake and fatty acids, 
coupled with support 
for weight reduction in 
overweight and obese 
people, can help people 
reduce their weight and 
other risk factors, such 
as blood pressure and 
raised LDL-C levels.20

� �A Mediterranean diet  
is associated with 
a 10% reduction 
in incidence of 
cardiovascular  
disease or mortality.20

Advice on and prescription 
of physical activity is key in 
reducing sedentary behaviour 
and improving overall fitness 
and health.20

� ��Studies suggest that doing 
more than 150 minutes of 
moderate physical activity 
every week reduces the risk 
of coronary heart disease by 
about 30%.203

� �Regular physical activity has 
been shown to reduce all-
cause and CVD mortality in 
healthy people by as much as 
20–30% as well as lowering 
risk of recurrence in people 
with coronary conditions and 
in cardiac patients.20 211

� ��Preliminary research suggests 
that regular physical activity 
drastically reduces the risk of 
recurrent strokes. In a recent 
study, moderate to vigorous 
physical activity four times a 
week was associated with a 
40% lower risk of recurrent 
stroke three years after the 
event.210

Antiplatelet therapy is  
crucial to preventing blood 
clotting and thus reducing the 
risk of repeat CVD events.212  
A range of medications can  
be used to prevent blood 
clotting, often in combination.
� ��For stroke patients with 

underlying atrial fibrillation, 
anticoagulation therapy is 
required to reduce blood 
clotting.213 214

Comorbidities need to be 
treated alongside post-
acute care for heart attack 
and stroke, carefully taking 
into account linkages and 
interactions.

Optimal body mass index 
over the life course (especially 
after a cardiovascular event), 
diet, exercise and behaviour 
modification are crucial 
elements of prevention.20
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Appendix II.  

National experts 

During the process of research and drafting of the country profiles over 2018–2020, 
HPP consulted national experts through interviews and in writing. Their commentary 
was incorporated into the respective country profiles. We thank them for their time 
and contributions. The final country reports and any conclusions therein are the 
responsibility of HPP. 

AU S T R I A
	⊲ Professor Peter Siostrzonek, President, Austrian Society of Cardiology
	⊲ Professor Stefan Kiechl, President, Austrian Stroke Society
	⊲ Professor Andreas Zirlik, Head of Cardiology Department, LKH-University Hospital Graz 

B E LG I U M
	⊲ Professor Johan de Sutter, EAPC National CVD Prevention Coordinator for Belgium,  
Maria Middelares General Hospital, Ghent University

	⊲ Professor Peter Sinnaeve, Professor of Cardiology, Universitair Ziekenhuis Leuven
	⊲ Professor Philippe Van de Borne, Professor of Cardiology, Erasme Hospital, Brussels

F R A N C E
	⊲ Philippe Thébault, President, Alliance de Coeur

G E R M A N Y
	⊲ Professor Bernhard Schwaab, President, German Society for Prevention and  
Rehabilitation of Cardiovascular Diseases (DGPR) and Guth Klinikgruppe 

	⊲ Professor Andreas M. Zeiher, President, German Society of Cardiology

G R E E C E 
	⊲ Dr Dimitri Richter, President, ESC Council for Cardiology Practice Author 2019 ESC/EAS 
lipid guidelines, Euroclinic, Athens

	⊲ Professor Konstantinos Tsioufis, Chair-elect, EAPC Cardiac Rehabilitation Section,  
Centre of Rehabilitation Research, University of Potsdam

	⊲ Dr Kostas Vemmos, President, Hellenic Stroke Organisation University of Athens 
	⊲ Dr Christina Chrysohoou, Cardiologist, Director, Greek National Health Service, University 
Hospital Athens, Greece; Board member, Hellenic Society of Cardiology
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I TA LY
	⊲ Dr Damiano Parretti, Head of Cardiovascular Diseases, Società Italiana di Medicina 
Generale (SIMG)

	⊲ Professor Carlo Gandolfo, Professor of Neurology, Genoa University; Member of the 
scientific committee of ALICe Italia Onlus

	⊲ Professor Pasquale Perrone Filardi, Associate Professor of Cardiology, Director,  
School of Cardiology, Federico II University Hospital, Naples

	⊲ Professor Aldo Pietro Maggioni, Associazione Nazionale Medici Cardiologi Ospedalieri 
Research Center, Florence	

	⊲ Dr Simona Giampaoli, Former Director, Department of Cardiovascular and Endocrine-
metabolic Diseases and Aging, Istituto Superiore di Sanità, Rome, Italy

T H E  N E T H E R L A N D S
	⊲ Dr Arend Mosterd, Cardiologist, Meander Medical Centre, Amersfoort
	⊲ Dr Petra van de Pol, Cardiologist, Program Director NVVC Connect, Utrecht
	⊲ Professor Jaap W Deckers, Professor of Cardiology, Department of Epidemiology,  
Erasmus University Medical Center, Rotterdam

P O L A N D
	⊲ Dr Adam Kozierkiewicz, Consultant, JASPERS, European Investment Bank
	⊲ Professor Piotr Jankowski, Cardiologist; Jagiellonian University, Kraków

R O M A N I A
	⊲ Dr Christina Tiu, President, Romanian Society of Neurology; Associate Professor, 
University of Medicine and Pharmacy ‘Carol Davila ,̓ Bucharest

	⊲ Professor Dragoș Vinereanu, President-elect, Romanian Society of Cardiology;  
Professor of Cardiology, Emergency Hospital of Bucharest

S PA I N
	⊲ Dr Manuel Anguita, Former President, Spanish Society of Cardiology
	⊲ Ms Maria Teresa San Saturnino Peciña, President, Cardioalianza
	⊲ Dr Carlos Brotons, IR-Sant Pau - Sant Pau Institute of Biomedical Research, Barcelona

U K
	⊲ Dr Patrick Doherty, Chair of Cardiovascular Health, Department of Health Sciences, 
Director, York University; Director, British Heart Foundation

	⊲ Professor Mike Hannay, Managing Director, East Midlands Academic  
Health Science Network (AHSN)

	⊲ Professor Donna Fitzsimons, Board member, ESC (Lead Patient Involvement),  
School of Nursing and Midwifery, Queen’s University Belfast
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