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Why do we need stroke care
services?
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Stroke Burden: Trends
• 42% decrease in stroke incidence in high-income

countries and greater than 100% increase in low
to middle income countries

• The incidence of intracerebral haemorrhage and
subarachnoid haemorrhage in low to middle
income countries are significantly greater than
the incidence and frequency in high-income
countries

• Early stroke case fatality in low to middle income
countries in the past decade is 25% higher than
early stroke case fatality in high-income
countries
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Trends in total number of
stroke deaths in the world*

•Preliminary data from Institute for Health Metrics and Evaluation,
•University of Washington. GBD Project, Stroke Experts Group 2010
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GBD Project 1990-2005: Preliminary
Results

• Stroke incidence and mortality in low to
middle income countries have now, for
the first time, exceeded those in high
income countries

We are facing worldwide epidemic of stroke
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Stroke Care Pathway

• Pre-hospital assessment (Transport)
• Acute Care

- Stroke Units
- Thrombolysis
- Rehabilitation (acute and long term)

• Secondary prevention (stroke/TIA clinic)
• Community support
• Socio-cultural factors
• Education and Research
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Factors Influencing Stroke Care
Services

• Local health care and economy
• Need of different patient groups
• Views of patients and families:

fragmentation of services
• Resources
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What are the effective
treatments available for

stroke?
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Evidence Base for Stroke
Care Services

• Comprehensive stroke service:
stroke service that covers most of
the needs of patients with stroke,
and which is integrated in a way that
provides a continuous patient
journey—a “seamless service”
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Organized Inpatient (Stroke-
unit) Care

• Stroke services in hospitals
organized within stroke units
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What is a Stroke Unit?

• A stroke unit can be defined as: “an
area within a hospital where stroke
patients are managed by a co-
ordinated multidisciplinary team
specializing in stroke management”
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Rationale for Care of Patients
in Stroke Units
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Stroke
Improved
outcomes

Stroke
Unit

http://www.go2pdf.com


Stroke Unit Care
• Stroke patients who are admitted to a

multidisciplinary stroke unit are more
likely to survive, return home and regain
independence

• These improvements in outcome appear
to persist for several years

• The impact of stroke unit care is likely to
be of greater magnitude than other stroke
therapies

• Stroke units may also improve the
patients’ quality of life
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Who benefits from Stroke Unit care?

Jorgensen Stroke 2000;31:434-439

Death during hospital stay or discharge to Nursing Home
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Indredavik et al Stroke 1999;30:917

SU vs GMW Care Operational Issues

•Teamwork
•Standardised
Care

•Expertise

•Motivation

•More Early
Rehab
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Compared to a GMW, patients on a SU
– spend less time in bed
– spend more time in activities to promote

independence
– receive more interaction if drowsy,

cognitively-, or speech-impaired
– spend more time with visitors

•Pound et al Age Ageing 1999;28:433

SU vs GMW Care Patient’s Perspective
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SU vs GMW Care Care Delivered

Ronning et al Stroke 1998;29:586

http://www.go2pdf.com


Why are Stroke Units effective?

Geographical concentration of stroke care expertise

Team approach

Focused attention on stroke care specifics:

Factors that worsen outcome

Prevention, early detection & treatment of
complications

Early implementation of secondary prevention
strategies

Early rehabilitation

Motivation of “Team” motivates patients/families

http://www.go2pdf.com


Cochrane Review 2013: Stroke
Unit Trialists Collaboration

• Stroke patients who receive
organised inpatient care in a stroke
unit are more likely to be alive,
independent, and living at home one
year after the stroke

• The benefits were most apparent in
units based in a discrete Ward

(Cochrane Database Syst Rev. 2013 Sep 11;9:CD000197)
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Models of Stroke Units
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Acute Stroke Unit

• Policy of rapid admission of the stroke
patient to the stroke unit (USA, Germany)

• Ward areas with facilities for intensive
monitoring of physiological functions
(cardiac, respiratory, and neurologic)

• Interventions are introduced to correct
these abnormalities (e.g., raised
intracranial pressure, systemic
hypertension)
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Acute Stroke Unit

• Intensive-care units, which can offer all
monitoring (including intracranial
monitoring) and life-support options (e.g.,
respiratory support)

• “Semi-intensive” units are similar to
coronary-care units, where monitoring and
intervention focus on physiological
variables but not life-support (hyperacute
stroke units)
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Comprehensive Stroke Unit

• Most successfully implemented
model which admits patients acutely
and then provides at least a few
weeks of rehabilitation (Norway,
Sweden)
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Rehabilitation Stroke Units

• Admit patients a few days after
stroke onset and continue
rehabilitation for several weeks
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Mobile Stroke Units

• Stroke team working across several
general wards may improve aspects
of the processes of care (e.g., access
to specialist assessments) but
cannot achieve patient outcomes as
good as those of a team based in a
stroke unit

http://www.go2pdf.com


Transfer from Hospital to
Community

• Early supported discharge (ESD)
services aim to accelerate discharge
home from the hospital but provide
more continuity of rehabilitation in
the home setting

• MDT
• Hospital based or Community based
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ESD

• Reduces hospital stay by about one
week and provide input in the
patient’s home for up to three
months, but this has been shorter
with hand-over to other community
services (Langhorne P. Lancet 2005; 365:501–
506)
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ESD

• For every 100 patients randomized to
early supported discharge services,
an extra 4 remained at home and/or
were independent at 6 to 12 months
after the stroke (Langhorne P. Lancet 2005;
365:501–506)
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Stroke Services in different
Regions
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Brain Attack Coalition 2000
(USA)

• Primary stroke center (PSC):
necessary staffing, infrastructure
and programs to stabilize and treat
acute stroke patients
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Brain Attack Coalition 2000

• Comprehensive stroke center (CSC):
programs to diagnose and treat stroke
patients who require a high intensity of
medical and surgical care, specialized
tests, or interventional therapies

• Patients with large ischemic strokes or
hemorrhagic strokes, those with strokes
from unusual etiologies or requiring
specialized testing or therapies
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Alberts et al, 2005
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Comprehensive Stroke Center

• Director
• Neurologists,

Neurosurgeons,
Vascular surgeon

• Radiologist
• Interventional

Radiologist/Neurol
ogist

• ED services and
personnel

• Neurosonology
• Radiology

technicians
• Nurses
• Therapists
• Social workers
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Scandinavia (Norway, Sweden,
Denmark, Finland)

• Publicly funded hospitals
• Comprehensive stroke unit
• >90% hospitals have stroke unit
• 70 to 80% have access to stroke

units
• ESD
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United Kingdom (England,
Scotland, Wales, Northern Ireland)

• Public funded
• 100% of hospitals have stroke unit
• 80% of patients gained access to the

unit
• ESD 66% of hospitals
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West Continental Europe (France,
Germany, Austria, Switzerland, the

Netherlands)

• Mixed health care economies
• Neurology services (intensive care or

semi-intensive care units)
• Rehabilitation stroke units
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Mediterranean Europe (Spain,
Portugal, Italy, Greece)

• Public funding and mixed model
• Organized (stroke-unit) care has

been developed in Poland and
Hungary

• Post-discharge services appear to be
quite variable
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Australia and New Zealand
• Mixed health economy
• Initiatives have been implemented in

Australia to develop stroke units in
both acute settings and rehabilitation
units

• New Zealand: rehabilitation medicine
specialists or in departments of
geriatric medicine
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Canada

• Neurology, rehabilitation medicine,
and general (internal) medicine

• Stroke-unit care has been available
in an increasing number of hospitals

• Post-discharge services exist, which
appear variable in nature
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Telestroke
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REACH, Georgia
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Middle and Low Income
Countries
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Challenges in Setting up Stroke Care
services in middle and low income

countries
• Availability of infrastructure (Stroke

unit and Rehabilitation)
• Personnel
• Community support
• Alternative medicines
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Average Population Per
Neurologist

800 Neurologists for ~1.2 billion population

Gourie Devi 2008
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India

Number of
Physiotherapists

Number of Occupational
therapists

Number of Speech
therapists

32800 registered in Indian
Association of
Physiotherapists till 2011

3000 registered in Indian
Association of
Occupational Therapists
till 2011

Currently, 1700
registered in Indian
Association of speech
therapists
500 registered in
Rehabilitation Council of
India
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Mauritius Research Council 2012
(1.28 million population)
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Are stroke units effective in
less wealthy areas?
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Components of Stroke Unit
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Key Components

• Ward
• Staffing
• Multidisciplinary team
• Education and Training
• Protocols and care
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Ward

• Geographically defined area
• Beds 6
• Monitors
• Infusion pumps
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Staffing
• Nurses
• Doctors: Physicians, Neurologists,

Neurosurgeons and a Radiologist
• Rehabilitation: Physiotherapist,

Occupational therapist and Speech
therapist

• Social worker
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Planning a basic stroke unit
development

– Engaging key decision-makers
– Evidence of stroke unit benefit
– Evidence for size and system of

management of the stroke unit
– Demonstration of benefit (outcome

measures)
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Who will run the Stroke
Unit?

• Neurologist, Physician, Geriatrician,
Rehabilitation Physician
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What is the best model for
stroke rehab in less wealthy

areas?
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Home based Rehabilitation

• The early hospital discharge and
home-based rehabilitation scheme
was less costly ($8040) than
conventional hospital rehab with
community care ($10,054) for
patients with stroke (Anderson et al,
Stroke 2000;31(5):1032-7)
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• Stroke/TIA prevention clinic
• Education

Secondary Prevention
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Alternative Medicine
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Pandian et al. Top Stroke Rehabil 2012;19(5):384-
394
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Conclusions

• Stroke care services are well developed in
high income countries with differences
based on health system

• Comprehensive stroke unit with ESD-
greater benefit

• In middle and low income countries very
few stroke units are available

• Basic stroke services are feasible
• Best model for rehabilitation ?home based
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Welcome to Hyderabad 10th World Stroke
Congress 2016
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