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Abstract

Stroke remains one of the most significant health challenges facing Europe and continues to be a leading cause of death, long-term
disability and healthcare expenditure.™ While substantial progress has been achieved over the past two decades through advances in
prevention, acute treatment, stroke unit care and rehabilitation, the burden of stroke remains considerable.”? More than one million
Europeans experience a stroke each year, and demographic changes are expected to increase the number of stroke survivors significantly in
the coming decades.®*

Recent updates to the Stroke Action Plan for Europe (SAP-E) have highlighted both the achievements and shortcomings of contemporary
stroke care.™? Access to evidence-based treatments such as intravenous thrombolysis and mechanical thrombectomy has improved
substantially across many countries; however, considerable inequalities remain regarding prevention strategies, emergency stroke services,
rehabilitation provision and long-term support. % Furthermore, growing recognition of cognitive impairment, fatigue, mental health
complications and return-to-work challenges has shifted attention towards life after stroke as an increasingly important component of
comprehensive care.’ ™

This article reviews the current burden of stroke in Europe, examines major risk factors driving disease incidence, explores recent advances
in acute managementand discusses the evolving priorities shaping European stroke policy. Particular attention is given to health inequalities,
stroke in younger adults, artificial intelligence, rehabilitation innovation and the goals of the Stroke Action Plan for Europe 2030. Continued
investment in prevention, rapid treatment pathways, rehabilitation services and long-term support will be essential if Europe is to reduce
the burden of stroke over the coming decade."?
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Introduction

Few neurological conditions have undergone such Despite these advances, stroke remains a major public

. o . 1-4 i
dramatic transformation in diagnosis and treatment over health challenge throughout Europe.™ It continues to be

the past two decades as stroke.> Once viewed primarily among the leading causes of death and adult disability,

as an inevitable consequence of ageing with limited affecting individuals, families, healthcare systems and

. . . H 3,4
treatment options, stroke is now recognised as a largely =~ €conomies. The burden extends well beyond the acute

preventable condition for which rapid intervention can event itself, encompassing long-term physical disability,
dramatically alter outcomes.5 ¢ cognitive decline, emotional consequences, social

isolation and loss of independence.'®
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Europe now finds itself at an important crossroads. While

technological innovation and improved healthcare
pathways have transformed outcomes for many patients,
population ageing, rising cardiovascular risk factors,
healthcare inequalities and workforce pressures threaten to

increase future stroke burden.' 210

The publication of the Stroke Action Plan for Europe
2018-2030 represented a landmark effort to address these
challenges." The 2026 mid-term review has provided
valuable insight into progress achieved thus far and the

work that remains ahead.?

Understanding the current landscape of stroke care is

essential for healthcare professionals, policymakers,
researchers and patient organisations seeking to improve

outcomes across Europe.

The Current Burden of Stroke in Europe
Stroke remains one of the most common and costly

neurological disorders across Europe.>*

Recent estimates suggest that more than 1.1 million
individuals experience a stroke annually across European
countries.> 3 Stroke accounts for approximately 460,000
deaths each year and remains among the leading causes
of disability-adjusted life years lost.>* Improvements in
emergency treatment and secondary prevention have
reduced mortality in many regions, yet the absolute number

of stroke survivors continues to rise.?3

This increasing prevalence reflects both demographic
changes and improvements in survival. Europe's ageing
population means that larger numbers of individuals are
reaching ages associated with increased stroke risk.> 4 At
the same time, advances in acute care mean that more
patients survive stroke, often living with varying degrees of
disability.>”

The economic consequences are substantial. Direct

healthcare  costs include emergency treatment,
hospitalisation, rehabilitation, outpatient care, medications
and long-term support services." ' Indirect costs arise
from reduced productivity, caregiver burden, social care

requirements and early retirement.”® Collectively, stroke

represents one of the largest healthcare expenditures

across European health systems.™2

Without
strategies, the burden of stroke is expected to increase

significant  improvements in  prevention

substantially over the coming decades.?3

Stroke as a Preventable Disease

One of the most important messages emerging from
contemporary stroke research is that most strokes are
preventable.’o ™

Large international studies have  consistently
demonstrated that a relatively small number of
modifiable risk factors account for the majority of stroke
events.'® Hypertension remains the single mostimportant
contributor, responsible for a substantial proportion of

both ischaemic and haemorrhagic strokes.’®

Other major risk factors include:
e Atrial fibrillation™
* Diabetes mellitus'® "'

* Dyslipidaemia'®

* Smoking'®

* Obesity'®

* Physical inactivity'®

* Excessive alcohol consumption'®

* Poor dietary habits'®

* Sleep disorders'®

Importantly, these factors rarely occur in isolation. Many
patients present with multiple interacting risk factors that

collectively increase cerebrovascular risk."®

Prevention therefore remains the greatest opportunity to
reduce future stroke burden." " Effective management
of blood pressure alone could prevent hundreds of

thousands of stroke events across Europe.’® ™

The Growing Challenge of Stroke in
Younger Adults

Although stroke remains strongly associated with ageing,
increasing attention has been directed towards stroke in

younger populations.®4
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Recent studies have reported rising incidence rates among
adults younger than 55 years.®* While overall numbers
remain lower than in older age groups, the consequences
can be particularly profound due to the disruption of
employment, family

responsibilities and long-term

productivity.'

Several factors may contribute to this trend, including
increasing obesity rates, diabetes prevalence, sedentary
lifestyles, smoking, substance use and cardiovascular risk
factors emerging earlier in life.’0 "

Stroke in adults often

challenges. Diagnosis may be delayed because healthcare

younger presents unique
professionals and patients do not immediately consider
stroke as a possibility.' Additionally, the social and

economic consequences may extend over several decades.

Greater awareness and improved prevention strategies
targeting younger populations are increasingly recognised
as priorities within European stroke policy." 2

Inequalities in Stroke Care Across
Europe

One of the most significant findings emerging from the
2026 review of the Stroke Action Plan for Europe is the
persistence of substantial inequalities in stroke care.?

While many countries have developed highly sophisticated
stroke systems capable of delivering world-class treatment,
access to these services remains inconsistent across

Europe.2®

Differences exist in:
* Availability of dedicated stroke units' ®
* Access to thrombolysis’ ®
e Access to mechanical thrombectomy?® '?
* Emergency transport systems8
* Rehabilitation services'®

¢ Long-term follow-up programmes' '®

Patients living in rural areas frequently experience longer
treatment delays compared with those in major urban
centres.® Resource limitations in some regions continue to

restrict access to specialist stroke services.?

Reducing these inequalities remains central to achieving
the goals outlined within the Stroke Action Plan for

Europe.'?

Advances in Acute Stroke Treatment
Perhaps the most remarkable success story in modern
stroke medicine has been the transformation of acute
stroke treatment.>’

The introduction of intravenous thrombolysis represented
the first major breakthrough by enabling clot dissolution
in selected patients with acute ischaemic stroke.” When
administered rapidly and to appropriately selected
patients, thrombolytic therapy can significantly improve
functional outcomes and reduce long-term disability.’

More mechanical

recently, thrombectomy  has

revolutionised treatment for large vessel occlusion
stroke.'? Mechanical thrombectomy involves the removal
of blood clots from blocked cerebral arteries using
specialised endovascular devices. Multiple randomised
clinical trials have demonstrated dramatic improvements
in functional outcomes among appropriately selected
patients, establishing thrombectomy as one of the most

effective interventions in contemporary medicine.”

Today, many patients who would previously have faced
severe disability or death can return to independent living

following successful reperfusion therapy.” 2

However, these benefits remain highly time dependent.
Delays in treatment are associated with increasing
neuronal loss and poorer outcomes, reinforcing the
principle that "time is brain".® Every minute of untreated
large vessel occlusion may result in the loss of millions of
neurons, highlighting the importance of rapid diagnosis

and treatment.®

Expanding access to acute therapies remains a major
priority across Europe, particularly in regions where

specialist stroke services remain limited.! 2

Optimising Stroke Systems of Care
Modernstroketreatmentdependsnotonlyontechnological

advances but also on highly efficient healthcare systems.™8
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Successful stroke care requires coordination across
multiple stages of the patient journey, including symptom
recognition, emergency medical services, hospital triage,
neuroimaging, specialist assessment, treatment delivery

and rehabilitation.”8

Many European countries have introduced regional stroke
networks designed to streamline patient pathways and
reduce treatment delays.” 2 These systems frequently
involve designated comprehensive stroke centres working
in partnership with smaller regional hospitals to ensure

timely access to specialist care.?

Several innovations have further improved treatment
efficiency, including:

* Mobile stroke units®

¢ Pre-hospital stroke severity scales®

e Telemedicine networks®

* Advanced imaging protocols’

e Direct thrombectomy transfer pathways'?
Telemedicine has proven particularly valuable in
geographically remote areas, allowing stroke specialists
to support decision-making in hospitals that may not have

on-site neurological expertise.®?

The challenge moving forward will be ensuring equitable
access to these innovations across all European regions,

regardless of geography or healthcare resources.?®

Artificial Intelligence and the Future of
Stroke Diagnosis

Artificial intelligence (Al) is rapidly emerging as a
transformative technology in stroke medicine.’

Al-driven imaging platforms are increasingly used to
identify large vessel occlusions, quantify infarct volumes
and support treatment decision-making. These systems
can assist clinicians by rapidly analysing imaging data and

prioritising urgent cases for review.®

The potential benefits are considerable. Automated image
analysis may reduce diagnostic delays, improve treatment
selection and support hospitals with limited specialist

expertise.> 8

Current applications include:
* Detection of intracranial haemorrhage®
¢ |dentification of large vessel occlusion®
e Assessment of salvageable brain tissue®
¢ Automated imaging interpretation®
* Treatment pathway optimisation®
Potential future applications extend beyond acute
diagnosis. Al systems may contribute to risk prediction,
rehabilitation outcome and

planning, forecasting

personalised treatment strategies.®

Although human expertise remains essential, Al is expected
to play an increasingly important role in supporting stroke

care throughout Europe over the coming decade.?®

Life After Stroke: The New Frontier

Historically, stroke care focused primarily on survival and
physical recovery.” However, contemporary European
stroke policy increasingly recognises that recovery extends

far beyond hospital discharge." 2

with

consequences that affect every aspect of daily life. Physical

Millions of stroke survivors live long-term
disability remains important, but many patients identify
cognitive difficulties, fatigue, emotional challenges and

social participation as equally significant concerns.’

This shift in perspective has led to greater emphasis on life

after stroke within European healthcare planning.z'

The goal is no longer simply survival but meaningful

recovery, participation and quality of life."

Consequently, long-term support services are becoming
increasingly important components of comprehensive
stroke care.” 2 These services include rehabilitation
programmes, psychological support, vocational assistance

and community reintegration initiatives.

As survival rates continue to improve, addressing the
long-term needs of stroke survivors will become an
increasingly important challenge for healthcare systems

throughout Europe.? '
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Cognitive Impairment and Stroke
Cognitive dysfunction is among the most common yet

under-recognised consequences of stroke."*

Many survivors experience difficulties involving memory,

attention, executive functioning, processing speed
and problem-solving." These impairments may affect
independence, employment, financial management
and social interactions long after physical recovery has

occurred.

Post-stroke cognitive impairment exists along a spectrum
ranging from subtle deficits detectable only through
formal assessment to severe cognitive dysfunction that

significantly limits independent living."

Importantly, stroke also increases the risk of subsequent
dementia." Recurrent cerebrovascular injury, vascular
with

processes may all contribute to long-term cognitive

pathology and interactions neurodegenerative

decline.

As stroke survivalimproves, cognitive healthisbecomingan
increasingly important focus of long-term care strategies.'*
Routine cognitive assessment, early identification
of impairment and targeted cognitive rehabilitation
programmes are likely to play growing roles in future

stroke services across Europe.? '

Fatigue, Mental Health and Emotional
Recovery

Post-stroke fatigue is one of the most commonly reported
symptoms among survivors and can persist for months or

even years after the initial event.”

Unlike ordinary tiredness, post-stroke fatigue often occurs
independently of physical exertion and may significantly
limit participation in work, social activities and rehabilitation
programmes.'® Many patients identify fatigue as one of the

most disabling long-term consequences of stroke.

Depression and anxiety are also highly prevalent following

stroke.” Emotional consequences may arise from direct

neurological injury, psychological adjustment to disability,

social changes and loss of independence.

Post-stroke depression has been associated with poorer
rehabilitation outcomes, reduced quality of life and

13

increased mortality.”> Similarly, anxiety disorders may

affect confidence, participation and overall recovery.
Psychological wellbeing is therefore increasingly
recognised as a critical component of comprehensive

stroke care.’3 1

Addressing mental health needs requires multidisciplinary

collaboration  involving  physicians,  psychologists,

rehabilitation professionals, nurses and community
support services. Future stroke care models are likely
to place even greater emphasis on emotional recovery

alongside physical rehabilitation.? '3

Returning to Work and Social
Participation

For many stroke survivors, recovery is measured not solely
by neurological outcomes but by their ability to return to

meaningful roles within society.’> '

Returning to work remains a major goal, particularly for
younger survivors and those who were economically
active prior to their stroke. However, successful return to
employment is often influenced by a complex interaction
disability,

emotional wellbeing and workplace support.’

of physical cognitive impairment, fatigue,

Even individuals who achieve excellent physical recovery
may encounter difficulties with attention, memory, executive
functioning and communication that affect occupational
performance.’ These challenges may be particularly

problematic in cognitively demanding professions.

Communication disorders such as aphasia can also
create significant barriers to employment and social
participation.”® Difficulties with language comprehension,
speech production or written communication may affect

confidence,independence and interpersonal relationships.
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Beyond employment, stroke may affect broader social
participation. Mobility limitations, fatigue, depression
and anxiety can reduce engagement in social activities,

hobbies and community life."?

Modern stroke services

successful rehabilitation should focus not only on physical

increasingly recognise that

recovery but also on helping individuals rebuild their lives,

maintain independence and participate fully in society.'®

Rehabilitation in the Modern Era
Rehabilitation

interventions available following stroke."

remains one of the most powerful

Evidence consistently demonstrates that early, intensive and
multidisciplinary rehabilitation improves functional outcomes
and promotes recovery through neuroplasticity.'® The ability
of the brain to reorganise and adapt following injury provides
the biological foundation for post-stroke recovery.
Modern stroke rehabilitation involves collaboration
between a range of healthcare professionals, including:

* Physiotherapists"?

* Occupational therapists'

* Speech and language therapists"

* Neuropsychologists'

* Specialist nurses"?

* Rehabilitation physicians'®

Each discipline contributes unique expertise aimed at
maximising recovery and promoting independence.

Emerging technologies are expanding rehabilitation
possibilities. Robotic-assisted therapies, virtual reality
systems, wearable sensors and digital rehabilitation
platforms are increasingly being integrated into clinical

practice."

These innovations offer several potential advantages,
including increased therapy intensity, enhanced patient
rehabilitation

engagement and improved access to

rehabilitation is likely to become an increasingly important

component of future service delivery.? '3

The Stroke Action Plan for
Europe 2030

The Stroke Action Plan for Europe (SAP-E) represents one
of the most ambitious healthcare initiatives undertaken

within European neurology.’

Developed through collaboration between stroke experts,
professional societies and patient organisations, the plan
established a comprehensive framework for reducing

stroke burden and improving outcomes across Europe.

The plan identified several key objectives, including:
Reducing stroke incidence’

Increasing public awareness of stroke symptoms'
Expanding access to stroke units'

Improving availability of reperfusion therapies’
Enhancing rehabilitation services'

Strengthening long-term support for stroke survivors'

The 2026 mid-term review demonstrated meaningful

progress in several areas’ Many countries have

implemented national stroke strategies, expanded
thrombectomy services and improved public awareness

campaigns.?

However, substantial work remains. Persistent inequalities
in service provision, workforce shortages and variation
in rehabilitation availability continue to limit progress

towards several targets.? 8

Key priorities moving forward include:
* Reducing stroke incidence by 15%?
* Increasing stroke unit access?
¢ Expanding thrombectomy availability? '2
¢ Improving rehabilitation capacity? '3
e Strengthening long-term support services?'®

e Addressing healthcare inequalities®®

services for individuals living in remote areas." Achieving these objectives will require sustained
collaboration between healthcare professionals,

As Europe faces growing numbers of stroke survivors policymakers, patient organisations and industry

and ongoing workforce challenges, technology-enabled stakeholders throughout Europe.'-2
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Looking Towards 2030

The coming years represent a critical opportunity for
European stroke care.

Advances in prevention, digital health technologies,
artificial intelligence, acute treatment and rehabilitation
offer unprecedented opportunities to improve outcomes.®
However, achieving meaningful reductions in stroke burden

will require sustained investment and coordinated action.

The greatest gains are likely to come from prevention.'®
Effective management of cardiovascular risk factors could
preventa substantial proportion of future stroke events while
simultaneously reducing healthcare costs and improving
population health."

Artificial intelligence and digital technologies may further
improve efficiency, support clinical decision-making and

facilitate more personalised approaches to stroke care.®

At the same time, healthcare systems must address
persistent inequalities that limit access to specialist
stroke services.? ® Ensuring that all patients, regardless
of geography or socioeconomic status, receive timely
access to evidence-based care remains one of the central

challenges facing European stroke policy."?

If the ambitions of the Stroke Action Plan for Europe
are achieved, the next decade could witness significant
reductions in stroke incidence, disability and mortality

across the continent.’ 2

Conclusion
Stroke

neurological and public health challenges.” * Despite

remains one of Europe's most significant
remarkable advances in prevention, diagnosis, acute
treatment and rehabilitation, the burden of stroke
continues to grow due to demographic ageing and
increasing numbers of stroke survivors.?3 The 2026 review
of the Stroke Action Plan for Europe highlights both the

progress achieved and the challenges that remain.?

Innovations such as mechanical thrombectomy, advanced
imaging, telemedicine and artificial intelligence have
transformed stroke care and improved outcomes for many
patients.>”812 Nevertheless, substantial inequalities persist
across Europe regarding access to specialist services,
rehabilitation and long-term support.%8

Furthermore, increasing recognition of cognitive
impairment, fatigue, mental health challenges and social
reintegration has shifted attention towards life after stroke

as a critical component of comprehensive care.> '

Achieving the ambitions of the Stroke Action Plan
for Europe 2030 will

in prevention, equitable access to specialist services,

require continued investment

rehabilitation infrastructure and long-term support.” 2
Through coordinated action and sustained commitment,
Europe has the opportunity to significantly reduce the
burden of stroke and improve outcomes for millions of

individuals in the years ahead.
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