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Executive Summary
Across the European Union, millions of patients live with the sequels of heart attacks and
strokes. A crucial part of the treatment is rehabilitation including counselling, medical
treatment and psychological support. Cardiac and stroke rehabilitation programmes help
prevent recurrence, improve functional capacity, recovery and psychological well-being.
They allow patients to get back to normal, and with an optimal quality of life.
However, access to and uptake of quality cardiac and stroke rehabilitation is patchy in most
European countries. Yet, the benefits that rehabilitation bestows on patients as well as the
wider society are considerable and suggest that every eligible patient should be legally
entitled to participate in rehabilitation programmes.
Improving the implementation of cardiac and stroke rehabilitation programmes makes
economic sense. These services are cost-saving and cost-effective and represent an
investment rather than an expense.
In order to allow patients access to and uptake of quality cardiac and stroke rehabilitation
programmes, the European Heart Network recommends that:
-

-

Cardiac and stroke rehabilitation programmes must be an integral part of the patient’s
treatment plan and financed by the national health-care system
Rehabilitation programmes should be accessible for all eligible patients, regardless of
gender, age, socio-economic status, ethnicity or their place of living
Appropriate health-care professionals must refer their patients to rehabilitation
programmes and motivate them to take part in these programmes
Hospitals and health-care professionals should adhere to national or international
guidelines when implementing rehabilitation programmes
National audits on the provision of rehabilitation should be carried out and include the
following: uptake, availability, cost-effectiveness, patients’ group referred, teams and
programmes components, and span the spectrum of care provision including hospital,
community and nursing homes
Innovative eHealth solutions aiming at supporting rehabilitation should be investigated
further
Awareness-raising campaigns could be considered to improve understanding of the
benefits of rehabilitation programme aiming at: the public, employers, appropriate
health-care professionals and patients.
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Aim
The aim of this paper is to provide information to stakeholders about rehabilitation
programmes for patients that have suffered a cardiac event or a stroke.
Introduction
Across the European Union, millions live with the sequels of heart attacks and strokes.
Cardiovascular diseases are chronic diseases that can be controlled, but at present, cannot be
cured.
Cardiac prevention and rehabilitation services are effective and efficient channels for the
delivery of care designed to stabilise, minimise or reverse the progression of the disease,
prevent psychological complications, and aid vocational rehabilitation.1
Stroke rehabilitation services help to prevent a recurrent stroke and complications, ensure
proper management of general health functions, prevent psychological complications, and aid
vocational rehabilitation, encourage resumption of self-care activities, and provide emotional
support to the patient and family. Effective rehabilitation interventions initiated early after
stroke can enhance the recovery process and minimise the impact on activity and
participation.2
This paper provides an overview of the benefits that rehabilitation programmes offer to
patients and society.
Cardiac and Stroke Rehabilitation
What is it?
Rehabilitation programmes are multifaceted and multidisciplinary interventions, which
improve functional capacity, recovery and psychological well-being.3 While cardiac and
stroke rehabilitation programmes differ in content and complexity (given the higher
likelihood of problems relating to cognition, language, functional loss and multi-morbidity
associated with stroke), they share the same objective: allowing patients to get back to a
normal life, in so far as possible, and with an optimal quality of life.
Cardiac Rehabilitation
After a cardiac event, patients require counselling to avoid recurrence through a combination
of adherence to a medication plan and, as the case may be, adjustment of lifestyle risk factors
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via smoking cessation programmes, diet counselling4, physical training and psychological
support.
Cardiac rehabilitation is a structured programme of care to help patients slow the progression
of coronary disease through changes in lifestyle and appropriate use of medication.5
Traditionally cardiac rehabilitation is divided into three phases: phase I (in-patient services),
phase II (in-patient and/or out-patient services) and phase III (long-term and community
based management).6 However, in reality, rehabilitation is an on-going lifelong process for
patients, who need to follow such programmes as long as it is required.
Stroke Rehabilitation
Rehabilitation programmes are crucial for patients having suffered a stroke; nearly 30% of
stroke victims are permanently disabled7, and ‘lesser’ degrees of physical, cognitive and
psychological disability can have a major impact on employment and well-being. Suited to
the condition of the patient, stroke rehabilitation programmes may be composed of
physiotherapy, occupational therapy, treatments for communication and cognition deficits
and depression monitoring.8
Stroke rehabilitation is the process of overcoming or learning to cope with the effects of the
stroke.9 It is provided when the patient is medically stable, after a specialised stroke unit has
assessed his/her condition at the time he/she was on the ward. Every stroke patient should
have access to the appropriate levels of specialised short and long-term rehabilitation in
hospital and in the community with therapists attached to their primary care team.
What are the benefits?
Rehabilitation services have proven to be effective both for heart and stroke patients. Greater
access to rehabilitation reduces disability and long-term institutionalisation, increases
independence, quality of life and the likelihood of survival. Pathways to specialist intensive
neuro-rehabilitation services are also required for a proportion of people with complex
disability needs due to stroke.
Cardiac Rehabilitation
A systematic review of randomised controlled trials of 8 940 patients found that cardiac
rehabilitation reduced the risk of dying from coronary heart disease by 26%, increased level
of physical activity in 1 patient out of 5 and reduced the number of smokers by 5%. 10 An
important aspect of cardiac rehabilitation is identifying and alleviating the anxiety and
depression that often accompany heart disease. A scientific analysis of 104 patients aged 42
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to 54 years old following cardiac rehabilitation programmes with specific psychological
support has demonstrated a decrease in anxiety (-46%) and depression (-58.5%), and an
increase in quality of life (15.8%).11
Stroke Rehabilitation
There is an abundance of data showing the clinical effectiveness of a rehabilitation
programme for patients having suffered a stroke, especially when the multi-disciplinary team
are involved in person-centred goal acquisition. It can reduce recurrence, improve vital
functions12 and decrease depression.13,14 Stroke rehabilitation has proven to be effective in
reducing death (4% in 6-month case fatality)15 and time spent in hospitals (length of stays on
average 8 days shorter).16,17
Who recommends? Who carries out?
Many national and international guidelines recommend rehabilitation. It has been shown that
health-care professionals play a central role in impressing upon their patients the importance
of following a rehabilitation programme.
Cardiac Rehabilitation
Cardiac rehabilitation is recommended with the highest level of scientific evidence class I by
the European Society of Cardiology in the treatment of patients with coronary artery disease
(CAD)18, and after a cardiac event19. From a 2010 survey of 28 European countries, evidence
showed that in 16 countries (57%), cardiac rehabilitation programmes were based on national
guidelines.20 It is recommended that cardiac rehabilitation teams should be composed of a
cardiologist, specialist cardiac nurse, physiotherapist, exercise specialist, occupational
therapist, dietician, psychologist, cardiac rehabilitation coordinator, pharmacist, vocational
counsellor and social worker.21
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Stroke Rehabilitation
Regarding stroke, the European Stroke Organisation, in its 2009 guidelines, recommends
with scientific evidence class I that acute stroke patients are admitted to a stroke unit to
receive coordinated multidisciplinary rehabilitation.22 Stroke rehabilitation teams are
multidisciplinary and normally consist of stroke physician (geriatrician, neurologist or
rehabilitation physician), stroke nurse specialists and nurses with training in stroke care and
rehabilitation, physiotherapist, occupational therapist, speech and language therapist,
dietician and psychologist.23
What is provided and what is the uptake?
Cardiac Rehabilitation
In a 2010 survey24 all countries reported the availability of phase II cardiac rehabilitation,
with differences in types and durations of the programmes. In the majority of the countries
(64%), both inpatient and outpatient programmes were available. However, in 15 countries
out of 28 the uptake of eligible patients for phase II does not exceed 30%.
Considering long term cardiac rehabilitation (mostly referred to as phase III), figures are even
more worrying. Indeed, the same survey indicated that even if 25 countries out of 28
provided for long term maintenance, the uptake is very low as in 7 countries out of 28, only
10% of patients follow the programmes.25
Stroke Rehabilitation
Despite the severe consequences of stroke, the provision of stroke rehabilitation programmes
is still under-developed in many European countries. One national study across the spectrum
of care showed deficits in rehabilitation services and staffing in prevention, hospital,
community and nursing home sectors.26
The economics of rehabilitation
In addition to the significant health benefits that rehabilitation programmes bring to patients,
there are important economic gains.
Cost savings to the public
A direct economic consequence for public finances of absence of rehabilitation is an increase
in hospital stays and medication.
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Cardiac Rehabilitation
In 2009, coronary heart diseases cost almost €20 billion in direct health-care costs to the
national health systems of the EU Member States.27 This amount does not include indirect
costs. Cardiac rehabilitation programmes, if applied efficiently, may reduce these direct
costs, especially by reducing re-admissions to hospitals. Rehabilitation programmes may
increase the chances of patients getting back to work and have the potential to reduce
disability allowances (allowances depend on the country, in Sweden 64% of the former
income, in Switzerland 60%).
Stroke Rehabilitation
The majority of stroke costs relate to chronic aspects of the illness28, and early and continuing
rehabilitation offer an opportunity to make significant savings, as well as a major reduction in
personal suffering. Stroke is also a huge burden to health-care costs, estimated at €19 billion
in 2009 to the Member States of the EU.29
Cost savings to the private sector
The main cost for the private sector is loss of productivity for employers due to sick leave
and increased absenteeism.30 A potential additional cost that may affect the private sector is
the lost productivity due to informal care. Indeed, many patients need help from family or
friends who may need a more flexible work schedule.
Cardiac Rehabilitation
A study from 2009 showed that heart patients leave the labour market 10 years before
persons who share a similar lifestyle and socioeconomic background.31 In 2009, productivity
loss and informal care cost of coronary heart diseases amounted to €41 billion in the EU.32
Stroke Rehabilitation
In 2009, productivity loss and informal care cost amounted to €19 billion in the EU.33
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Costs to patient
Of course, patients are the ones that suffer the most economically when they can no longer
return to work and, therefore, lose their incomes.34 Further to these economic costs, the loss
of quality of life as a result of being left with avoidable disability is likely the heaviest burden
for patients.
Cost-effectiveness of rehabilitation
Numerous analyses show that rehabilitation programmes are cost-effective.35
Cardiac Rehabilitation
A 2004 study found that, compared to no cardiac rehabilitation, a cardiac rehabilitation
programme resulted in an incremental cost-effectiveness ratio of about €9 000 per quality
adjusted life year (QALY)36 (the internationally recognised benchmark is around €38 000 per
QALY).
Stroke Rehabilitation
Stroke rehabilitation is also highly cost-effective, with an incremental cost-effectiveness ratio
of stroke units care followed by early supported discharge of €12 338 per QALY.37
Discussion and recommendations
There is a need to reinforce access to and uptake of quality cardiac and stroke rehabilitation.
Adherence is effective in reducing risk of mortality, relapse, decreasing risk factors,
improving quality of life and makes economic sense.
Cardiac Rehabilitation
Despite the evidence of significant benefits for patients, the uptake is not optimal. The
majority of the countries surveyed (15 out of 28) reported a patient participation of less than
30%.38
It is thus extremely important that patients are provided with and informed about the
opportunity to follow a cardiac rehabilitation programme. The information should be given
by health-care professionals, as referrals from general practitioners or cardiologists are
crucial to ensure optimal patient adherence. Health-care professionals must refer their
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patients to rehabilitation after discharge and they must carefully explain the benefits to their
patients so as to encourage them to take part in a cardiac rehabilitation programme.39
Stroke Rehabilitation
There is little data on the participation of patients in stroke rehabilitation programmes, but
estimations from various countries indicate an extremely low uptake (an audit in Ireland
showed that acute rehabilitation was only available to one in four patients).40 Moreover, the
provision of stroke rehabilitation services is still under-developed in Europe, despite efforts
to improve it.
Recommendations
Considering the significant benefits that rehabilitation bestows on patients as well as the
wider society, every eligible cardiac/stroke patient should be legally entitled to participate in
rehabilitation programmes.
In order for patients to be able to benefit from the rehabilitation services in an equitable
manner, these should be free of charge. As the cost savings and cost-effectiveness of such
services have been demonstrated by several studies, rehabilitation programmes should be
seen as an investment rather than an expense.
In order to allow all patients access to and uptake of cardiac and stroke rehabilitation
programmes, several steps are necessary:
-

-

39
40

Cardiac and stroke rehabilitation programmes must be an integral part of the patient’s
treatment plan and financed by the national health-care system
Rehabilitation programmes should be accessible for all eligible patients, regardless of
gender, age, socio-economic status, ethnicity or their place of living
Appropriate health-care professionals must refer their patients to rehabilitation
programmes and motivate them to take part in these programmes
Hospitals and health-care professionals should adhere to national or international
guidelines when implementing rehabilitation programmes
National audits on the provision of rehabilitation should be carried out and include the
following: uptake, availability, cost-effectiveness, patients’ group referred, teams and
programmes components, and span the spectrum of care provision including hospital,
community and nursing homes
Innovative eHealth solutions aiming at supporting rehabilitation should be investigated
further
Awareness-raising campaigns could be considered to improve understanding of the
benefits of rehabilitation programme aiming at: the public, employers, appropriate
health-care professionals and patients.
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