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EXECUTIVE SUMMARY

Stroke rehabilitation is one of the key components of the spectrum of stroke care.\When a
person survives a stroke, rehabilitation is a critical enabler that helps survivors maximize their
quality of life physically, cognitively, emotionally and socially. The Heart and Stroke Foundation
of Ontario estimates that there are 15,000 to 20,000 strokes a year in Ontario. Although it is
reasonable to conclude that many people who suffer a stroke will require some rehabilitation,
it is unclear how much is actually needed. The level of neurological impairment, disability and
handicap of stroke survivors varies considerably, as does the length and intensity of rehabilita-
tion that they require.

Although the economic and human costs of stroke are considerable, currently Ontario stroke
survivors, their families and health professionals do not benefit from a well-organized,
well-designed, high quality system that provides effective stroke rehabilitation to reduce
disability and handicap. Such a system of stroke rehabilitation in Ontario is critically important
to ensure that:

» The right intensity of stroke rehabilitation is given at the right time so that the abilities
damaged by stroke are improved and maintained.

» The changing needs of stroke survivors are monitored and services adapted to meet these
changing needs.

» Health care providers and other community agencies work as partners so that stroke
rehabilitation is provided in an integrated fashion.

* Rehabilitation is based on the most up-to-date evidence and research, and uses the most
effective techniques and approaches.

Consensus Panel on Stroke Rehabilitation

The Heart and Stroke Foundation of Ontario (HSFO), in consultation with the Ministry of
Health and Long-Term Care (MOHLTC), established a consensus panel on stroke rehabilitation
in 1999. In addition to defining stroke and stroke rehabilitation, describing the current system
and the need for stroke rehabilitation, and identifying system barriers, the Panel was charged
with summarizing what experts currently recommend in stroke rehabilitation based on best
evidence, designing a system for stroke rehabilitation, and proposing ways to close gaps in

the provision of stroke rehabilitation.

An extensive literature and data review, an evaluation of the research using a levels of evidence
framework, and input from stroke survivors, their families and professional caregivers informed
the Panel’s discussions and conclusions. The Panel believes that its vision and recommendations
for a system of stroke rehabilitation will position the province to meet the needs for stroke
rehabilitation in the future.
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Definitions

The Panel defined stroke as:

An acute neurologic dysfunction of vascular origin with sudden or at least rapid

occurrence of symptoms and signs corresponding to the involvement of focal areas in the
brain. Focal brain injury arising from vascular neck trauma is included but acquired traumatic
injury to the brain is excluded. Also excluded from this definition are syncopes of cardiac or
other origin, diffuse brain injury due to inflammation, infection, subarachnoid hemorrhage,
anoxia, and cardiac arrest. This definition is reflected by CMG 13 (excluding 772.1 and 772.2).

Stroke rehabilitation was defined as:

A progressive, dynamic, goal-oriented process aimed at enabling a person with an impairment
to reach his or her optimal physical, cognitive, emotional, communicative and/or social func-
tional level.

It is multidimensional consisting of prevention and treatment of medical complications, restora-
tion of maximal independent functioning, facilitation of psychosocial coping and adaptation by
the patient and family, promotion of community reintegration and enhancement of quality of
life for stroke survivors (adapted from Roth et al., 1998).

Stroke rehabilitation relies on both remediational interventions designed to reduce neurologi-
cal deficits and teaching compensatory techniques to enhance functional independence in the
presence of neurologic impairment (adapted from Roth et al., 1998).

Expert Advice Based On Research Evidence

Over 600 articles from the literature and rehabilitation data were reviewed, and their relative
importance and contribution to the field of stroke rehabilitation were assessed using a levels
of evidence framework. The Panel concluded that;

. Clinicians experienced in stroke should carry out the initial assessment.

. There should be access to specialized, interdisciplinary stroke rehabilitation.

. Stroke survivors should have access to different levels of rehabilitation intensity.

. Caregivers should have stroke rehabilitation support.

. Long-term rehabilitation services should be widely available in nursing facilities,
complex continuing care facilities, and in outpatient and community programs.

. Strategies should be developed to prevent the recurrence of stroke.

7. Outcome data are required for stroke rehabilitation.

O~ wdN -
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A System for Stroke Rehabilitation in Ontario

The Panel’s vision for stroke rehabilitation is:

Individuals who experience a stroke will have timely access to the appropriate
intensity and duration of rehabilitation services. These services will be provided
in a comprehensive and coordinated way to patients and families, by agencies
and health care providers who are expert in stroke care and practise rehabili-
tation principles.

Guiding Principles

The following principles guided the Panel’s development of a stroke rehabilitation system for
Ontario:

1. Stroke rehabilitation will be client-centred and will meet the diverse and changing needs of
stroke survivors and their families.

2. Stroke survivors will have their rehabilitation potential assessed by experts, and will have
timely and appropriate access to stroke rehabilitation expertise throughout the care con-
tinuum. This access includes re-accessing stroke rehabilitation if and when the need arises.

3. Stroke rehabilitation expertise will be demonstrated formally through certification or
informally through recognized clinical leadership in the community. Expertise will be main-
tained and enhanced by using rehabilitation principles, continuously working with stroke
survivors, and engaging in continuing education. Consolidating stroke patients in each set-
ting along the continuum of recovery helps to strengthen the development of rehabilita-
tion expertise.

4. Stroke rehabilitation will incorporate high quality, accurate and timely information, and
information management.

5. New technologies such as telehealth will be used to support rehabilitation consultation,
education, and service to rural, northern and remote communities.

6. Stroke rehabilitation will be research and evidence-based.

7. Stroke rehabilitation will be supported with a sufficient number of appropriately trained
health care providers (e.g., physicians, nurses, therapists, and assistants).
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Development of Regional Stroke Rehabilitation Systems

The Panel’s vision for stroke rehabilitation emphasizes accessibility to quality care that is
provided in a coordinated manner that puts the stroke survivor at the centre of service
delivery. The Panel believes that this vision can only be achieved with the development of
regional stroke rehabilitation systems that are linked to broader stroke networks and regional
rehabilitation networks. This will ensure a collaborative approach that is consistent with the
Panel’s vision for stroke rehabilitation.

Regional stroke rehabilitation systems will be made up of three components:
» Regional centres that have patient care, education and research responsibilities in stroke
rehabilitation.

* Local inpatient units that are sited in selected hospitals in each regional system and linked
with a regional centre.

» Community-based rehabilitation that maintains and builds on the gains a stroke-survivor has
made while receiving hospital-based rehabilitation.

Regional stroke rehabilitation systems have a number of important benefits. A regional system
approach will help support a collaborative approach to stroke rehabilitation, where services
are coordinated and integrated from the acute phase of stroke to all levels of stroke rehabilita-
tion, as well as primary and secondary prevention programs. In addition, a regional system
approach will help ensure equitable access to a broad range of stroke rehabilitation services
throughout the province. It will also help consolidate stroke rehabilitation expertise and
resources.

It is recognized that regional stroke rehabilitation systems will build on and improve current
services. The development of these systems is a shared partnership between hospitals,
community care access centres, other health care organizations, agencies and providers, the
Heart and Stroke Foundation of Ontario, and the MOHLTC.

Components of the Continuum
Inpatient Beds

A regional stroke rehabilitation system must have sufficient inpatient resources to meet the
needs of the population. These inpatient resources include:

* beds for low intensity-long duration rehabilitation;
* beds for high intensity-short duration rehabilitation; and
*  beds for highly specialized and complex rehabilitation.

The Panel recommends that hospitals with rehabilitation beds establish dedicated stroke
units that include both short and long-duration stroke rehabilitation beds.The regional stroke
rehabilitation systems should monitor the demand for and use of these beds to determine
appropriate benchmarks that will ensure access for stroke patients.
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It is recognized that regional rehabilitation facilities provide highly specialized regional and
long-term local services. They are important regional resources with a valuable role to play in
clinical service, education, research and outreach that goes beyond their local community to
the broader region.The Panel recommends that the MOHLTC recognize that stroke rehabilita-
tion includes a broad range of conditions, some of which require highly specialized services,
and that the specialized component of stroke rehabilitation be reflected in regional bed alloca-
tions in the regional rehabilitation facilities.

Ambulatory and Home-based Stroke Rehabilitation

Ambulatory and home-based rehabilitation plays an important role in the continuum of
rehabilitation services.With an increasing emphasis on transferring stroke survivors from
inpatient hospital care to ambulatory and home-based rehabilitation, the demand for these ser-
vices must be assessed. The Panel recommends that the regional stroke systems monitor wait-
ing lists and other indicators of need for ambulatory and home-based stroke rehabilitation, to
determine the reinvestments required to meet regional needs, and to recommend to the
MOHLTC the resources that should be allocated to meet these needs.

The Panel also believes that best practices for home-based stroke rehabilitation must be
identified so that both patients and family members benefit. It is recommended that the
MOMHLTC fund pilot projects to identify best practices for home-based stroke rehabilitation.
These pilot projects should examine best practices in a range of settings, including urban, rural,
northern and remote locations.

Supporting Mechanisms

The Panel recommends a number of mechanisms to support the regional stroke rehabilitation
system. These include:

Mechanisms to Coordinate Care Across the Continuum

Good transition management can make a big difference in what stroke survivors and their
families experience as they move along the continuum of stroke rehabilitation. Integrating care
across the continuum requires a coordinated effort by all partners as well as investments in
time, staff and funding. It is recommended that hospitals, community care access centres and
other health care providers work in partnership to improve the coordination of stroke reha-
bilitation, especially in the transition from hospital to community-based care. The MOHLTC
should consider providing resources to support these initiatives. It is further recommended
that these partners develop guidelines for stroke rehabilitation, including care pathways across
organizations, paying special attention to hand-off points so that a seamless continuum of care
is created. An important enabler of these activities is an objective assessment tool for stroke
rehabilitation that is used throughout the province. It is recommended that the MOHLTC
mandate the provincial use of an objective assessment tool(s) for stroke rehabilitation based
on a modified Functional Independence Measure. This tool(s) should be used by stroke
rehabilitation providers across the continuum to ensure reliable, standardized and
comprehensive assessments.
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Information

The importance of establishing a stroke rehabilitation information system to monitor the
provision of stroke rehabilitation is recognized in the Panel’s recommendation to the
MOHLTC to support the development of a stroke rehabilitation information system to
monitor the provision of stroke rehabilitation. This system should include a data set based on
the conceptual framework of the International Classification of Impairments, Disabilities and
Handicaps, and a modified Functional Independence Measure.

Professional Support

Professional caregivers that provide stroke rehabilitation must have the appropriate education
to ensure that stroke survivors receive appropriate and effective care based on the most up-
to-date knowledge and research. Professionals with specialized stroke rehabilitation expertise
have a valuable role to play consulting with other providers in the regional stroke rehabilitation
system. Recognizing the important role of outreach, the Panel recommends that regional
centres and local units provide outreach services to support the education of professional
caregivers and enhanced consultations throughout regional stroke rehabilitation systems.The
MOMHLTC should endeavour to support these outreach activities.

Research

Effective stroke rehabilitation is based on the most up-to-date applied research. The Panel
recommends that the MOHLTC and HSFO fund stroke rehabilitation research, with Ontario’s
Academic Health Science Centres playing a role in coordinating the research agenda. In addi-
tion, the MOHLTC and the HSFO should jointly support an ongoing program to review and
summarize the evidence of stroke rehabilitation research, with the purpose of maintaining
timely and accurate information on effective stroke rehabilitation, identifying areas for further
research, supporting continuous peer review, and encouraging improved evidence-based prac-
tice.

Human Resources

A comprehensive and effective system for stroke rehabilitation is only possible if there is a
sufficient number of appropriate stroke rehabilitation caregivers (e.g., physicians, nurses,
therapists and assistants). In addition to regional human resource plans, there must be an
overarching provincial plan. The Panel recommends that the MOHLTC, in partnership with the
health care field, develop a provincial human resources plan that will ensure the education of
a sufficient number of appropriate stroke rehabilitation caregivers to support the vision and
recommendations of this report.
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Future Work

Over the course of its work on stroke rehabilitation, the Panel recognized the importance of
community reintegration and the wide range of support services needed by stroke survivors
and their families. The Panel concluded that a review of community reintegration needs to be
conducted, and recommended that HSFO establish a Consensus Panel with the participation of
the MOHLTC to: 1) develop models for addressing community integration, including the psy-
chosocial and practical needs of stroke survivors and their families, and 2) identify the role of
the HSFO, MOHLTC, and other key institutions and organizations in assisting communities to
eliminate barriers, support community reintegration, and develop effective strategies to meet
the needs of stroke survivors.

The Panel recognizes that although a great deal has been accomplished in stroke rehabilitation,
a great deal remains to be done. It concludes with the recommendation that HSFO continue
to play an advocacy role linked to other organizations and initiatives like the Canadian Stroke
Network.
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BACKGROUND

Stroke rehabilitation is one of the key components of the spectrum of stroke care.\When a
person survives a stroke, rehabilitation is a critical enabler that helps survivors maximize their
quality of life physically, cognitively, emotionally and socially.

The Heart and Stroke Foundation of Ontario estimates that there are 15,000 to 20,000
strokes a year in Ontario. The extent to which stroke rehabilitation is needed by these
individuals is unclear. The National Population Health Survey indicated that 88,000 Ontarians
reported living in the community with the effects of stroke (1996/97)." In addition, about 22%
of institutionalized adults 65 years of age or older have had a stroke.? Although it is reason-
able to conclude that many people who suffer a stroke will require some rehabilitation, it is
unclear how much is actually needed.The level of neurological impairment, disability and
handicap of stroke survivors varies considerably, as does the length and intensity of rehabilita-
tion that they require.

The economic and human costs of stroke are considerable. Ontario spends over $500 million
annually on stroke rehabilitation. Persons with a primary diagnosis of stroke make up the
largest category of patients in rehabilitation — both facility and home care — and have the third
longest length of stay in rehabilitation after spinal cord and brain dysfunction (Canadian
Institute for Health Information, 1999). The estimated direct and indirect costs of stroke to the
Ontario economy range from $718.5-$964.0 million a year (Chan and Hayes, 1998).° As for
the human costs, many stroke survivors experience physical and cognitive impairments, they
may face restrictions in their activities of everyday living, and they struggle with emotional,
psychological and social issues as a result of being stroke survivors. Unpaid caregivers such as
family members or friends may also experience psychological, emotional and economic
consequences of providing care to stroke survivors.

Research evidence indicates that stroke rehabilitation benefits stroke survivors. In fact, basic
neurosciences research suggests that the brain’s capacity to respond to injury is greater than
previously thought (Dombovy, 1991). The potential for stroke survivors to achieve optimal
functioning is becoming more promising. The question is, however, does Ontario have a stroke
rehabilitation system that will support stroke survivors to achieve their potential?

Currently in Ontario, stroke survivors, their families and health professionals do not benefit
from a well-organized, well-designed, high quality system that provides effective stroke
rehabilitation to reduce disability and handicap. There are a number of excellent regional
efforts in stroke rehabilitation in Ontario, however, improvements need to be made to ensure
the following:

» Equitable access to interdisciplinary stroke rehabilitation so that stroke survivors who need
rehabilitation have access to it (this is of particular concern in rural, northern and remote
areas of the province).

» Appropriate access to stroke rehabilitation where care is timely and of the appropriate
intensity and/or duration.

-

Statistics Canada, 1999.

2 Statistics Canada, Oct. 27, 1995.

3 Direct costs were estimated to be approximately $528.7 million, and included such things as acute care, emergency health services and drugs. Indirect costs
were estimated to range from $244.5-$375.8 million, and included such things as lost productivity and pensions.



2 Consensus Panel on Stroke Rehabilitation

» Coordinated care where stroke survivors move smoothly through the continuum as their
care needs change.

» Up-to-date, evidence-based statements that describe effective stroke rehabilitation.

* Routine information on the extent to which stroke rehabilitation is reducing functional
disability and handicap.

A well designed, comprehensive, seamless and coordinated system of stroke rehabilitation in
Ontario is critically important to ensure that:

» The right intensity of stroke rehabilitation is given at the right time so that the abilities
damaged by stroke are improved and maintained.

» The changing needs of stroke survivors are monitored and services adapted to meet these
changing needs.

» Health care providers and other community agencies work as partners so that stroke
rehabilitation is provided in an integrated fashion.

» Rehabilitation is based on the most up-to-date evidence and research, and uses the most
effective techniques and approaches.

CONSENSUS PANEL ON STROKE REHABILITATION*

Over the past five years, the Heart and Stroke Foundation of Ontario (HSFO) has helped
develop an organized approach to the primary prevention of stroke and the emergency
management of stroke. The HSFO determined that a similar systematic approach to rehabilita-
tion was needed.* The HSFO, in consultation with the Ministry of Health and Long-Term Care
(MOHLTC), established a consensus panel on stroke rehabilitation in 1999.The Panel included
representatives of the MOHLTC, the HSFO and key stakeholders from across the province
representing consumers, providers of health care and health insurance, planners and
researchers.

The terms of reference of the Panel were to:

* define stroke and stroke rehabilitation;

« describe the current system (public, private, regional, provincial, rural, northern, care
provided by families) and identify system barriers;

* describe the need for stroke rehabilitation (individual/population);

» summarize what experts currently recommend in stroke rehabilitation based on best
evidence;

* design a system for stroke rehabilitation (planning principles, system evaluation,
performance outcomes and indicators); and

» propose ways to close gaps in the provision of stroke rehabilitation, including in rural and
northern Ontario.

4 See Appendix 1 for the terms of reference of the Consensus Panel. The Panel met six times between October 1999 and March 31, 2000.
5 See Appendix 2.
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OVERVIEW OF THE REPORT

This report presents the observations, conclusions and recommendations of the Consensus
Panel on Stroke Rehabilitation. Chapter 2 presents the methods used to collect and assess
background information. Chapter 3 presents the definitions of stroke, stroke rehabilitation
and other terms. Chapter 4 presents expert advice based on a comprehensive review and
assessment of stroke rehabilitation research and data. Chapter 5 presents an environmental
scan of stroke rehabilitation in Ontario including data, research and reports, and observations
of the current system. Chapter 6 presents the vision, guiding principles and key features of an
Ontario system of stroke rehabilitation. The reader is encouraged to refer to the appendices
of the report, which present a wide-range of background information developed for the Panel.
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The Panel conducted a literature and data review, as well as an evaluation of the research using
a levels of evidence framework. The results of these activities were used to inform the Panel’s
discussions and conclusions.

LITERATURE AND DATA REVIEW

Literature Review

International, national and provincial developments in stroke rehabilitation were reviewed by
the Panel. General background literature was compiled through a search of stroke rehabilita-
tion using PubMed, Citations to Nursing and Allied Health Literature (CINAHL), HealthSTAR,
and the ACP Journal Club. Miscellaneous web sites were identified and reviewed for useful
information. Where valuable information was supported by specific references, these articles
were obtained and their references reviewed. The Canadian Journal of Rehabilitation was
searched and organizations in Ontario were asked for references to relevant provincial back-
ground material and reports. A notable report was Stroke Care in Ontario: Hospital Survey
Results (Tu and Porter, 1999)

Generally, the literature demonstrated that stroke rehabilitation has received a fair amount of
attention internationally. For example, the World Health Organization, the European
Community and Australia have published visions of a systematic approach to stroke rehabilita-
tion. The United States Agency for Health Care Policy and Research completed a comprehen-
sive review of the evidence on the benefits of stroke rehabilitation in 1995. New evidence of
effective rehabilitation is coming from advanced techniques in comparing and summarizing the
published research literature (Jadad, 1998). It is also evident that Ontario’s skill in research
transfer is developing (Sibbald and Kossuth, 1998). See Appendix 3 for a review of the interna-
tional environment for stroke rehabilitation.

Data Review

St. Elizabeth Health Care, the Toronto Community Care Access Centre (CCAC), and the
Lanark, Leeds and Grenville CCAC provided information on the number of stroke patients
admitted to their services. In addition, the CCACs quantified the number of services provided
over several years.

The Institute for Clinical Evaluative Sciences provided information on stroke hospital admis-
sions and discharges, discharge destination, length of stay and mortality using data from the
Canadian Institute for Health Information.

The Panel developed five stroke case descriptions - severe young stroke, severe older stroke,
older moderate stroke, older small stroke, and mild stroke not requiring hospitalization. These
cases were used in a workshop to identify the ideal rehabilitation scenario in each case.
Members’ experiences were then used to identify the gaps between the ideal rehabilitation
scenario and the current system.
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A brief survey for stroke survivors and caregivers was prepared to obtain views from the
community. The Stroke Recovery Association of Ontario circulated the survey to its members.
The York-Durham Aphasia Centre modified the survey and distributed it to its clients. The
HSFO also circulated the survey to the local coordinators in its Living with Stroke program.

LEVELS OF EVIDENCE REVIEW

A review of the research literature and an assessment of the findings were conducted using a
levels of evidence framework. The Panel established an Evidence Review Subgroup led by

Dr. R. Teasell, which included Dr. Stephen Bagg, Dr. Sandra Black, Sharon Jankowski,

Dr. Moira Kapral, Dr. Shawn Marshall and Anne Wells. The subgroup reviewed a detailed report
on the evidence with references, the Panel reviewed a summary of the evidence, and Dr.Teasell
formulated major system level recommendations for discussion by the Panel.

The Panel reviewed over 600 articles from the literature review as well as assessed the data
that were collected. Although attempts were made to be as comprehensive as possible, due to
the fact that the area is so broad the evidence review is incomplete in several areas.

The levels of evidence framework used by the Panel was taken from the Report by the Health
Information Partnership, Eastern Ontario Region/Queen’s University (Purdue et al., 1998).This
report used the same levels of evidence as the United States Agency for Health Care Policy
and Research in Post-Stroke Rehabilitation (Gresham et al., 1995).

The levels of evidence used by the Panel were:

* Level 1a or Strong: Supported by the results of two or more randomized controlled trials
(RCT) or by a meta-analysis.

» Level 1b or Moderate: Supported by a single RCT or by two or more non-randomized ana-
lytic studies (case control or cohort studies).

» Level 2 or Limited: Supported by a single cohort or case-control study, by studies using
quasi-experimental designs such as pre- and post-treatment comparisons.

» Level 3 or Consensus: Supported by a consensus statement from a panel of experts.This
level implies no available evidence.

Where it was difficult to apply the levels of evidence, particularly for non-interventional
research, the most applicable level was chosen.

The Panel selected definitions for stroke, stroke rehabilitation and other terms that were
determined to be relevant to its work.
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STROKE

The Panel reviewed several definitions of stroke (Bamford, 1992; Malmgren et al., 1987; World
Health Organization, 1989). A modified version of the WHO definition of stroke in adults and
young adults was selected:

Stroke is an acute neurologic dysfunction of vascular origin with sudden or at least rapid
occurrence of symptoms and signs corresponding to the involvement of focal areas in the
brain. Focal brain injury arising from vascular neck trauma is included but acquired trau-
matic injury to the brain is excluded. Also excluded from this definition are syncopes of
cardiac or other origin, diffuse brain injury due to inflammation, infection, subarachnoid
hemorrhage, anoxia, and cardiac arrest. This definition is reflected by CMG 13 (excluding
7721 and 772.2).

It was recognized that stroke in children is an important area that needed to be addressed.
However, this subject could not be given the same attention as adult stroke due to the Panel’s
membership.

It was also recognized that the definition of stroke used by the Panel had to be relatively simi-
lar to other definitions in use so that comparisons could be made of management, perfor-
mance and outcomes between different health care systems around the world (Malmgren et
al., 1987).Variations in health systems have the potential to provide valuable insights into the
relationship between stroke management and outcomes (Wolfe et al., 1999).

STROKE REHABILITATION

The Panel reviewed a number of definitions of rehabilitation, cardiac rehabilitation and stroke
rehabilitation.s The definitions used by the Peel District Health Council (1997), the Institute
for Work and Health (Holyoke and Elkan, 1995), the OHA Rehabilitation Task Group (1999)
and Roth et al. (1998) were adapted, and the final definition used by the Panel for stroke reha-
bilitation was:

Stroke rehabilitation is a progressive, dynamic, goal-oriented process aimed at
enabling a person with an impairment to reach his or her optimal physical,
cognitive, emotional, communicative and/or social functional level.

It is multidimensional consisting of prevention and treatment of medical complications,
restoration of maximal independent functioning, facilitation of psychosocial

coping and adaptation by the patient and family, promotion of community reintegration and
enhancement of quality of life for stroke survivors (adapted from Roth et al., 1998).

6 __Definitions of rehabilitation: Institute for Work and Health(IWH) Phase 1 Report on rehabilitation in Ontario (Holyoke and Elkan, 1995); Ontario Ministry of

Health (1993); World Health Organization (1983); Canadian Paraplegic Association (1999); Ontario Council of University Programs in Rehabilitation Sciences
(1999); Peel District Health Council (1997).

Definitions of cardiac rehabilitation: the Cardiac Care Network of Ontario (Consensus Panel, 1999); the section on “adult stroke” from the OHA
Rehabilitation Program Definitions (Rehabilitation Program Definitions Task Group, 1999).

Definitions of stroke rehabilitation: Gresham et al. (1995); Roth et al. (1998); the Joint Committee for Stroke Facilities (1972); Reddy and Reddy (1997);
WHO (1989).
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Stroke rehabilitation relies on both remediational interventions designed to reduce neuro-
logical deficits and teaching compensatory techniques to enhance functional independence
in the presence of neurologic impairment (adapted from Roth et al., 1998).

Stroke rehabilitation must be timed to respond to biological recovery as well as the inherent
adaptive capacity of individuals and families. It requires a coordinated, skilled, and sensitive
effort by many people over time. Given the basic mechanisms underlying later recovery (see
Appendix 4), optimal recovery seems “to be dependent to a large degree on patient motiva-
tion, ability to learn, and the guidance of trained rehabilitation staff” (Heitzner and Teasell,
1998: 399).

Traditionally, rehabilitation has focused on inpatient care with the overall goal being to return
the patient home. In this instance, the purpose of rehabilitation is to maximise recovery in the
biological time available after stroke through intensive efforts to help the patient reach his or
her highest level of function. From this traditional perspective, once recovery has plateaued,
stroke rehabilitation has come to an end. Determining when this end point has been reached
can be confounded by factors that are unrelated to the patient’s biological potential or person-
al choice (e.g., patient motivation, transportation and program barriers).

The traditional paradigm for all rehabilitation is in evolution (Kilgore, 1995). There is a need to
investigate the intensity and setting of rehabilitation for stroke survivors who have varying
types and severities of impairment. There is also a need to investigate the long-term benefits of
stroke rehabilitation and the requirements for, and benefits of, “maintenance therapies” and
“slow stream” or low intensity long-term rehabilitation.

OTHER TERMS

Impairment, Disability and Handicap

The World Health Organization (WHQO) provides a separate classification system for the dis-
ability associated with health conditions listed in the International Classification of Diseases,
Tenth Revision (WHO, 1980).The disease and disability classification systems complement each
other and help to describe the impact of impairments on disabilities and handicaps.

The Panel adopted the WHQO's definitions of impairments, disabilities and handicaps:

Impairments are shortfalls in the working of various body systems or structures due to
disease.

Disabilities are when impairments create shortfalls in a person’s ability to meet the
demands of daily living.
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Handicaps are when disabilities create shortfalls in fulfilling various social roles.

These three terms provide a useful framework to describe the level at which rehabilitation and
treatment are targetted, and the primary rehabilitation goal (e.g., is the primary goal to reduce
impairment, disability or handicap).

The WHO is currently revising its terminology for a second edition of the International
Classification of Functioning and Disability (ICIDH-2). It is likely that the term “disability” will
be replaced by “activities”, and the term “handicap” by “participation”. Although the new
framework will be formally approved and published by 2001, the new terminology is already
being used by the MOHLTC’s Rehabilitation Reference Group and the Canadian Institute for
Health Information in its Development of Management Information Standards for
Rehabilitation.
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Over 600 articles from the literature and rehabilitation data were reviewed, and their relative
importance and contribution to the field of stroke rehabilitation were assessed. Research was
reviewed from a broad range of areas including:

Stroke outcome measures
 functional outcome measures
* health-related quality of life measures

Comprehensive stroke rehabilitation programs

» stroke rehabilitation efficacy studies

* timing of stroke rehabilitation

* baseline assessment at the time of rehabilitation admission
* setting rehabilitation goals

* education and discharge planning

* monitoring progress during rehabilitation

« discharge from stroke rehabilitation

Outpatient rehabilitation

* durability of rehabilitation gains

» community-based vs. hospital-based initial stroke rehabilitation
 outpatient stroke therapy in the sub-acute phase

* rehabilitation in the chronic phase

* specific interventions in long-term rehabilitation

Stroke rehabilitation triage

 entry to rehabilitation

* stroke rehabilitation patient selection/triage
* mild strokes

* moderate/severe strokes

e age

Specific rehabilitation interventions

» medications in stroke recovery

* recurrent stroke risk

» medical comorbidities

* sensorimotor deficits and impaired mobility
* cognitive and perceptual deficits

» communication deficits

 dysphagia and aspiration post-stroke
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nutrition

spasticity and contractures
painful hemiplegic shoulder
acupuncture in stroke
bladder disorder post-stroke
depression post-stroke

Reintegration into the community

family problems

socialization and community supports
sexuality

driving

returning to work

This systematic review of research evidence was guided by the following levels of evidence
framework:

Level 1a or Strong: Supported by the results of two or more randomized controlled
trials (RCT) or by a meta-analysis.

Level 1b or Moderate: Supported by a single RCT or by two or more non-randomized
analytic studies (case control or cohort studies).

Level 2 or Limited: Supported by a single cohort or case-control study, by studies using
quasi-experimental designs such as pre- and post-treatment comparisons.

Level 3 or Consensus: Supported by a consensus statement from a panel of experts.
This level implies no available evidence.

The reader is encouraged to refer to Appendix 5 for a summary of the research evidence on
the effectiveness of stroke rehabilitation. Based on its review and assessment of the evidence,
the Panel came to the following conclusions in seven key areas:

initial assessment;

access to stroke rehabilitation;

levels of stroke rehabilitation care;

caregiver support and community reintegration;
long-term rehabilitation;

preventing stroke recurrence; and

outcome data.
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Initial Assessment

1.

Clinicians experienced in stroke should carry out the initial assessment.”

Acute stroke patients should be assessed by an experienced rehabilitation clinician(s). He
or she should use objective assessment criteria to determine the rehabilitation intensity

and setting most appropriate for the patient (Level 1a evidence).The triage system used

should be relatively simple, transparent and evidence-based.

Access to Stroke Rehabilitation

2.

There should be access to specialized, interdisciplinary stroke rehabilitation.s

Following an acute stroke, patients who meet the criteria should have access to specialized
(interdisciplinary?) stroke rehabilitation (Level 1a evidence). As soon as these patients are

medically stable, they should be mobilized and transferred to a specialized interdisciplinary
rehabilitation program (Level 1a evidence).

Levels of Stroke Rehabilitation Care

3.

Stroke survivors should have access to different levels of rehabilitation intensity.10

Higher level stroke rehabilitation patients can be discharged following acute stroke care to
outpatient or community-based interdisciplinary stroke rehabilitation programs (Level 1a
evidence). Moderate and severe stroke patients should be managed on specialized inpatient
rehab units (Level 1b evidence). Stroke patients should have access to outpatient interdisci-
plinary specialized stroke rehabilitation programs that can be hospital or community-based
(Level 1a evidence).

Caregiver Support and Community Reintegration

5.

7

8

Caregivers should have stroke rehabilitation support.i

Stroke rehabilitation should include working with patients and caregivers to promote
problem solving, ensure adequate community supports are available to caregivers, and facil-
itate reintegration of the stroke patient into valued family and social roles (Level 1b evi-
dence). Resources need to be made available to support caregivers in the community. Such
care should include homemaking support, respite, transportation and opportunities for re-
socialization.

Alexander, 1994; Asberg and Nydevik, 1991; Borucki et al., 1992; Canadian Institute for Health Information, 1999; Carey et al., 1988; Garraway et al., 1981;
Garraway, 1985; Kalra et al., 1993; Oczkowski and Barreca, 1993; Stineman et al., 1998a; Stineman and Granger, 1998b;\Ween et al., 1996.

Access to Stroke Rehabilitation: Aitken et al., 1993; Cifu and Stewart, 1999; Garraway et al., 1980a, 1980b; Indredavik et al., 1991, 1998; Jorgenson et al., 1995;
Judy et al., 1996; Kalra et al., 1993; Kalra and Eade, 1995; Kaste et al., 1995; Langhorne et al., 1993; Peacock et al., 1972; Sivenius et al., 1985; Smith et al., 1982;
Stevens et al., 1984; Strand et al., 1985; Stroke Unit Trialists’ Collaboration, 1997; Wood-Dauphinee et al., 1984. Early Transfer to Rehabilitation: Anderson et

10

11

I 1nED L ‘IOC f‘f nmdcm.rf 1nnnr'n +n| 1077I_I\J: SeadCarr II1HMM
Wertz 1990
“Interdisciplinary” rehabilitation is provided by a diverse team of professionals who communicate regularly and use their varying expertise to work toward
common goals. While “multidisciplinary” rehabilitation usually includes similar professionals, regular communication and common goal orientation are less con-
sistent. There are eight high quality studies comparing these two approaches (Teasell, 2000).
Higher Level Care to Outpatient: Holmqvist et al., 1998; Rodgers et al., 1997; Rudd et al., 1997. Moderate to Severe Strokes to Inpatient: Ronning and
Guldvog, 1998. Outpatient: Cifu and Stewart, 1999; Langhorne and Legg, 1999; Wade et al., 1992.
Evans et al., 1988, 1992; Han and Hanley, 1999.
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Long-Term Rehabilitation

6. Long-term rehabilitation services should be widely available in nursing facilities, complex
continuing care facilities, and in outpatient and community programs.12

Long-term rehabilitation services should be widely available to stroke patients. The
services that are provided should be based on demonstrated need and improvements in
functional outcomes, and will often involve only one discipline (Level 2 evidence).
Resources should be easily accessible to stroke patients and their caregivers. These care-
givers will require education in developing stroke-related skills.

Preventing Stroke Recurrence

6. Strategies should be developed to prevent the recurrence of stroke.13

Strategies to prevent the recurrence of stroke should be optimized (Level 1a evidence).

Outcome Data

7. Outcome data are required for stroke rehabilitation.1

An overall functional outcome score that is reliable, valid and easily administered should be
used to assist with acute triaging, monitoring of rehabilitation progress and phasing out of
rehabilitation support. Currently, the best overall functional measure is the Functional
Independence Measure (FIM). It is highly reliable and valid, is well recognized across
Canada, and has been endorsed by the Canadian Institute for Health Information (Level 1a
evidence). Since FIM is inadequate for assessing communication and cognitive elements for
stroke patients, additional elements or assessment tools in these areas will be necessary.
The final standardized outcome measure should be applied uniformly along the continuum
of stroke care.

12 Aftonomous et al., 1999; Drummond and Walker, 1995; Hoen et al., 1997; Jongbloed and Morgan, 1991; Logan et al., 1997; Tangeman et al., 1990; Walker et al.,
1996; Werner and Kessler, 1996.

13 Gresham et al., 1995; Hankey and Warlow, 1999.

14 Alexander, 1994; Canadian Institute for Health Information, 1999; Dodds et al., 1993; Grimby, 1994; Hamilton et al., 1991; Lyden and Hautson, 1998; Rockwood
et al., 1993; Stineman et al., 1998a; Stineman and Granger, 1998b; Ween et al., 1996.



b

>

@RDINATED STROKE STRATEGY

HEART
AND STROKE
FOUNDATION
OF ONTARIO

-
<

ENVIRO AL SCAN

Current system has many limitations-falls short of ideal of well
organized, well designed, high quality and well managed system

There are 15,000 to 20,000 strokes in Ontario each year
Emphasis is shifting to community-based rehabilitation

Stroke survivors stress importance of rehabilitation and identify
many challenges facing themselves and their families
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The environmental scan of stroke rehabilitation examined the incidence and prevalence of
stroke and stroke rehabilitation in Ontario, provincial research and reports, and the Panel’s
observations on the limitations of stroke rehabilitation in Ontario.

INCIDENCE AND PREVALENCE OF STROKE AND STROKE
REHABILITATION

Stroke

It is unclear exactly how many people have strokes in Ontario. The Heart and Stroke
Foundation of Ontario estimates that there are 15,000 to 20,000 strokes a year. Another esti-
mate by the Institute for Clinical Evaluative Sciences noted that there were 14,937 strokes in
Ontario in 1998.This estimate does not include people who had strokes and were not hospi-
talized - the person did not go to the hospital or died before arriving - which may account for
at least 10% more stroke cases (Williams et al., 1999). The estimate also does not include
strokes resulting from complications (e.g., when a stroke occurs during or following surgery),
which accounted for 424 strokes in Ontario in 1998 (CIHI, 1999). The estimate also does not
include TIAs.

A longitudinal analysis of stroke from 1995 to 1998 found that the admission rate for stroke in
Ontario was 157 per 100,000 population over the age of 20 (CIHI, 1999). It has been estimat-
ed that there are about six stroke survivors per 1,000 population (Dombovy, 1991,
Greenwood et al., 1993). Extrapolating this to Ontario’s population over the age of 20 indi-
cates that there are about 50,000 stroke survivors in a year in the province.’s The National
Population Health Survey (1996,1997) provides a higher estimate - 88,000 Ontarians in the
community report living with the effects of stroke.:¢ In addition, 22% of institutionalized
adults 65 years of age or older are estimated to have had a stroke.1”

Stroke Rehabilitation

Determining the need for stroke rehabilitation is difficult since valid and reliable stroke rehabil-
itation data do not exist nor does an agreed-upon methodology to determine the need for
rehabilitation. Although accurate data do not exist, it is reasonable to conclude that many peo-
ple who suffer a stroke will require some rehabilitation. It is unclear, however, how much is
actually needed since the level of neurological impairment, disability and handicap of these indi-
viduals varies considerably, as does the length and intensity of rehabilitation that is required. In
Ontario, persons with a primary diagnosis of stroke are the largest category of patient in reha-
bilitation (facility and home care), and have the third longest length of stay in rehabilitation
after spinal cord and brain dysfunction.

15 In 1996, Ontario’s population was 8,274,344. Source: Statistics Canada, 1997.
16 Statistics Canada, 1999.
17 Statistics Canada, Oct. 27, 1995.
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The Panel conducted an extensive review of various models that purport to measure the need
for health services and explored their potential application for stroke rehabilitation. Three pop-
ulation-needs based models were identified as useful for measuring and monitoring the need
for stroke rehabilitation (See Appendix 6).

1. Where there is good evidence that a rehabilitation procedure or program is therapeutic
and its indications are clear, Frankel et al’s (1999) methodology which incorporates one’s
capacity to benefit from treatment and the concept of health care “requirement” rather
than “need”, could be used to quantify the indications for a post-stroke procedure.

2. Where there is good evidence that defines when progressive disablement presents an
increased risk to health and there is an effective rehabilitation intervention, the public
health models of population needs-based planning could be used.

3. Stroke survivors and families could be asked what assistance they need to maintain a safe
and reasonable quality of life, and/or to maintain their capacity to manage their disability.

The work of Gresham et al. (1995) provides an indication of the need for stroke rehabilitation.
Although the research is not Ontario-based, the results are useful to examine. Gresham et al’s
analysis of stroke survivors found that 47% were physically independent six months after hav-
ing a stroke, 32% are mildly dependent, 12% moderately dependent, 5% severely dependent and
4% very severely dependent. Disabilities that existed six months post-stroke and the percent-
age of stroke survivors who had these disabilities are presented in the table below.

Type of disability Percentage at 6 months
Not oriented 27%
Marked communication problem 15
Motor loss (partial or complete) 53
Depression 11-68
Bowel incontinence 7
Urinary incontinence 11
Needs help with grooming 13
Needs help with toileting 20
Needs help with feeding 33
Needs help with dressing 31
Needs help with bathing 49
Needs help with transfers from bed to chair 19
Unable to walk independently 15

Source: Gresham et al., 1995: pp. 30,160.
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ONTARIO RESEARCH AND REPORTS

The Panel examined trends in stroke and stroke rehabilitation, considered the important per-
spectives of Ontario stroke survivors and caregivers, and examined provincial stroke rehabilita-
tion-related reports.

Trends in Stroke and Stroke Rehabilitation

A longitudinal analysis of stroke from 1995 to 1998 found that the admission rate for stroke in
Ontario was 157 per 100,000 population over the age of 20 (CIHI, 1999). The average age for
stroke patients was 74 years, with 51% being female. Mortality was about 19% in the first 30
days post-stroke and 33% in the first year. (Research shows a 50% mortality rate by the fifth
year (Dombovy, 1991) and 87% by the tenth year (Indredavik et al., 1999)). The average hospi-
tal length of stay was 18 days. A significant number of stroke patients - 45% - were discharged
home, whereas an additional 15% went home with home care.The remaining 40% were dis-
charged to another facility: 14% went to rehabilitation hospitals, 12% to chronic care hospitals,
9% to nursing homes and 5% to acute care hospitals. Older patients were more likely to be
discharged to chronic care facilities and nursing homes, whereas younger patients were more
likely to be discharged home.

A 1991/92 study found that a major cost factor of stroke hospitalization in Toronto was the
delay in discharging patients from acute care due to social factors. A follow-up study conducted
in 1996/97 found that a greater proportion of stroke patients were being discharged directly
to home, fewer went to rehabilitation, fewer went to nursing homes or long-term care facilities,
and there were more deaths (this was probably a function of sample size) (Tran et al., 1999;
Smurawska et al., 1994). These results suggest that stroke survivors may not be receiving the
same level of care as before and fewer are receiving stroke rehabilitation.

Throughout the 1990s, there have been significant changes in how patients are managed in
hospitals due to such factors as advancements in technology, the development of new drugs,
the shift from institutions to community-based care, and hospital restructuring. Not surprising-
ly, these factors have impacted on how stroke survivors are managed by hospitals.

Traditionally rehabilitation has focused narrowly on inpatient rehabilitation and resources for
rehabilitation have also tended to be concentrated on the inpatient component of care. This
emphasis on inpatient stroke rehabilitation is shifting for a number of reasons:

Hospital length of stays are decreasing with more treatment being provided at home.
The rehabilitation needs of ambulatory stroke survivors are being recognized.

Attention is shifting from surviving and improving functional outcomes of stroke, to psy-
chosocial factors that influence post-stroke quality of life and subjective well being
(Swartzman et al., 1998).

» Resolving acute comorbidities at a later stage may finally enable rehabilitation to occur.
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The concept of community-based rehabilitation calls for a greater proportion of rehabilitation
to be provided in community settings, shaped by primary care providers, and responsive to the
desire of people with disabilities to “maintain good health while managing a disability”
(Edmonds and Peat, 1997). The shift from institution- to community-based care means that a
greater proportion of rehabilitation is being provided in community settings. A recent review
of home visits for stroke rehabilitation by two community care access centres in Ontario
found that the number of home visits has increased. The number of visits conducted by the
Toronto CCAC for stroke rehabilitation in 1996/97, increased 27% by 1997/98 and 37% by
1998/99. A similar trend was evident in the Lanark, Leeds and Grenville CCAC - stroke reha-
bilitation visits increased 23% from 1997/98 to 1998/99.

A number of innovative stroke integration projects that include rehabilitation are being con-
ducted in Ontario. For example, the Peel District Health Council’s Regional Program Planning
Committee developed proposals to coordinate rehabilitation in Peel (1997).This helped set the
stage for Peel to become part of a pilot project, with providers in West Toronto, on
community-based stroke rehabilitation under the auspices of the Coordinated Stroke Strategy
of the Heart and Stroke Foundation of Ontario.

Survivor and Caregiver Perspectives

As part of its work, the Consensus Panel sought input on stroke rehabilitation from con-
sumers and providers. Surveys were distributed through a number of organizations and input
was obtained from members of the Panel who were stroke survivors and caregiver-family
members.

Survey of Stroke Survivors - York-Durham Aphasia Centre

A survey was distributed by the York-Durham Aphasia Centre to its clients. The vast majority
of respondents were stroke survivors who expressed strong positive feelings about being
asked their opinions. Most felt that rehabilitation should start right away and be concentrated
from the onset of stroke to one month. It was acknowledged that different services are need-
ed at different times, even after one year, and that it is important for rehabilitation to carry on
after two years. From the perspective of stroke survivors who participated in this survey, reha-
bilitation was helped by speech language therapy, family, friends and neighbours, physiotherapy,
social work, stroke groups, occupational therapy and faith. The most frustrating or challenging
parts of rehabilitation were speech and mobility issues, fear of another stroke, understanding
what happened, being socially isolated, waiting for therapy, family changes, and issues about dri-
ving. Issues with eating and continence were also identified as challenges. It was noted by
stroke survivors that different therapies are needed at different times, and that survivors must
deal with a lot of frustration, and loss of privacy and choice.
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Survey of Stroke Survivors, Caregivers and Clinicians - Stroke Recovery
Association of Ontario and the Heart and Stroke Foundation of Ontario’s Living
With Stroke Program

A second survey was targeted at stroke survivors, caregivers and clinicians through the Stroke
Recovery Association of Ontario and the Heart and Stroke Foundation of Ontario’s Living
With Stroke program.

Stroke can be a devastating and traumatic experience that is difficult to accept. Stroke sur-
vivors commented on the importance of timely access to stroke rehabilitation. For example, a
stroke survivor from a rural area attributed her current high quality of life to accessing five
months of rehabilitation three weeks post-stroke. Another noted that rehabilitation should
start as soon as the patient’s condition is stabilized, and should continue as long as progress is
practical and useful. Fine-tuning one’s capacities can be a long process (e.g., speech can take up
to four years to redevelop fully). This stroke survivor noted that much can be accomplished on
one’s own or with family members.

Appropriate access to stroke rehabilitation must take into account the condition of the stroke
survivor. One stroke survivor noted that fatigue during the two years post-stroke limited the
benefits that could have been derived from stroke rehabilitation. The value of rehabilitation
after two years was emphasized by this person. Respondents recognized that access to stroke
rehabilitation is an issue. One rural stroke survivor noted that more recent stroke survivors
seem unable to receive the same level of service from the same facility, and the Living with
Stroke program should be implemented in rural areas.

A caregiver-family member living in an urban area commented on accessibility to stroke reha-
bilitation by noting that survivors should not have to wait for a bed, and there should be suffi-
cient staff to start rehabilitation immediately after a stroke. In terms of quality of care, this
caregiver noted that professional and humane treatment of stroke patients should be the norm
and be monitored, and that all nursing staff should be trained to work with stroke patients so
they can be transferred safely on a regular basis. In terms of the rehabilitation setting, physical
facilities should provide a therapeutic, pleasant and motivating environment for recuperation.
The caregiver-family member finally noted that as long as there is progress and hope, time
restrictions should not be placed on rehabilitation and recovery.

Urban-suburban health care professionals working in a rehabilitation facility identified four fac-
tors that reduce the effectiveness of rehabilitation:

 Lack of family support;

» Lack of understanding and unrealistic expectations by clients and their families about stroke
and its effect on returning to functioning and recovery, and the institution’s responsibility;

» Characteristics of the client including the inability to take full advantage of rehabilitation due
to clinical, communication (aphasia), cognitive, motivational or social reasons, a poor pre-
morbid medical condition, and poor motivation or depression;
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* Auvailability of resources including inadequate space and equipment for treatment; lack of
physiotherapy, occupational therapy, speech therapy and dietary clinical notes from acute
care; insufficient professional skill; insufficient time for treatment; and no follow up with neu-
rologists.

Input From Stroke Survivors and a Family-caregiver Member on the Consensus
Panel

Two stroke survivors and a caregiver-partner who were members of the Panel, commented on
their experiences with stroke rehabilitation. In terms of accessibility, it was noted that not all
stroke survivors are offered rehabilitation so that a number of them slip through the rehabili-
tation system. As well, the health status of stroke survivors can change over time. Benefits can
be derived from longer duration-lower intensity rehabilitation. Access to this care is becoming
increasingly difficult with reductions in hospitals’ length of stay and fewer beds for stroke reha-
bilitation. Benefits can also be derived from rehabilitation three to four years post-stroke.
Unfortunately, it is not always easy to re-enter stroke rehabilitation programs. Access to fami-
ly-caregiver support was recognized as important both for the caregiver and the stroke sur-
vivor,

In terms of continuity of care, typically rehabilitation therapists from different organizations are
involved with the same stroke survivor. However, efforts are not made to identify a team
leader to coordinate the services in the best interests of the patient. Finally, stroke survivors
reported benefitting from complementary medicine.They did raise questions about the views
that rehabilitation professionals have about this approach to care.

Provincial Stroke Rehabilitation-related Reports

The most recent provincial examination of rehabilitation was conducted by the Health Services
Restructuring Commission (HSRC, 1998). Although the HSRC primarily focused on inpatient
bed requirements, it recognized and addressed issues about providing a more coherent local
and provincial approach to rehabilitation. For example, the HSRC recommended that the
Ministry of Health endorse the establishment of local and provincial rehabilitation networks,
both of which would have widespread representation from multiple stakeholders. One key
responsibility of both local and provincial networks was to advance coordination and integra-
tion of rehabilitation services across the continuum.The HSRC emphasized the fundamental
need for a good provincial information system to provide data on the population’s need for
rehabilitation. It also noted that research was needed to develop definitions for the full range
of institution- and community-based rehabilitation services, to develop a planning guideline for
outpatient and ambulatory rehabilitation, and to develop and evaluate standards of care, refer-
ral criteria and outcome assessments for rehabilitation services.
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A number of recent reports have addressed the importance of population-needs based plan-
ning for funding rehabilitation. There is a growing awareness that objective data about the need
for stroke rehabilitation in the population should be used to allocate resources equitably
between communities (Joint Policy and Planning Committee, 1999). The Cardiac Care Network
of Ontario developed a working model that brings together evidence-based medicine, data on
the population’s need for rehabilitation, and interdisciplinary consensus that leads to recom-
mendations for new investments in, or reallocation of, health service resources (CCN, 1999).
Yet a third report on the need for stroke service in Eastern Ontario, provides another exam-
ple of population needs-based planning (Purdue et al., 1998).

LIMITATIONS OF STROKE REHABILITATION IN ONTARIO

As a result of conducting an environmental scan of the current system of stroke rehabilitation
in Ontario, the Panel concluded that generally stroke survivors, their families and health profes-
sionals do not benefit from a well organized, well designed, high quality and well monitored
system that provides effective stroke rehabilitation to reduce disability and handicap. The fol-
lowing limitations in the system of stroke rehabilitation in Ontario were identified by the
Panel.

There is inappropriate access to stroke rehabilitation where care is delayed, or is of the
wrong intensity or duration.

» There is inequitable access to stroke rehabilitation across the province. Examples of gaps
include: specialized stroke services including outreach are not available in all communities; it
is difficult to access interdisciplinary care even in the acute sector; there is inadequate trans-
portation to stroke rehabilitation; there is inadequate provision for low intensity-longer
duration rehabilitation; and there is insufficient home rehabilitation to treat the number of
severe and moderate stroke survivors returning home.

» A seamless, coordinated approach to stroke rehabilitation across the continuum of care
does not exist.

» Certain components of stroke rehabilitation are not that well developed. Examples include
education for stroke survivors and their families, and understanding motivation in stroke
Survivors.

» Funding for rehabilitation in the community is insufficient to meet the demand for these ser-
vices.

» There are limited positions to train stroke rehabilitation professionals.

» There is a lack of routine outcome information on how well stroke rehabilitation is reducing
functional disability and handicap.

» An up-to-date reference for effective, evidence-based rehabilitation does not exist.
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Vision

Individuals who experience a stroke will have timely access to the
appropriate intensity and duration of rehabilitation services. These
services will be provided in a comprehensive and coordinated way to

patients and families, by agencies and health care providers who are
expert in stroke care and practise rehabilitation principles.
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VISION

The Panel’s vision for stroke rehabilitation is:

Individuals who experience a stroke will have timely access to the
appropriate intensity and duration of rehabilitation services. These services
will be provided in a comprehensive and coordinated way to patients and
families, by agencies and health care providers who are expert in stroke and
practise rehabilitation principles.

GUIDING PRINCIPLES

The following principles guided the Panel’s development of a stroke rehabilitation system for
Ontario:

1. Stroke rehabilitation will be client-centred, and will meet the diverse and changing needs of
stroke survivors and their families.

2. Stroke survivors will have their rehabilitation potential assessed by experts, and will have
timely and appropriate access to stroke rehabilitation expertise throughout the care con-
tinuum. This access includes reaccessing stroke rehabilitation if and when the need arises.
The care continuum will:

 include well-coordinated local and regional resources, and be responsive to local and
regional needs;

» implement local strategies to optimize clinical coordination and case management;

* Dbalance the consolidation of specialized stroke rehabilitation services that require
critical mass, concentrated skills and clinical, academic and research expertise, with
having care as close to home as possible, recognizing the challenges faced by stroke
survivors who are undergoing rehabilitation;

* include effective transportation to ensure access to services.

3. Stroke rehabilitation expertise will be demonstrated formally through certification or
informally through recognized clinical leadership in the community. Expertise will be main-
tained and enhanced by using rehabilitation principles, continuously working with stroke
survivors, and engaging in continuing education. Consolidating stroke patients in each set-
ting along the continuum of recovery helps to strengthen the development of rehabilita-
tion expertise. (The settings include acute hospitals, rehabilitation facilities, complex con-
tinuing care facilities, outpatient settings, home care, nursing homes, homes for the aged,
adult day programs, community health agencies and community support groups).
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4. Stroke rehabilitation will incorporate high quality, accurate and timely information, and
information management. This includes communicating information about stroke, stroke
disability and recovery to stroke survivors, their families and significant others, and health-
care providers. It also includes ensuring that information flows with the client and family
across the continuum of care in a seamless and coordinated manner, while protecting the
confidentiality of the client.

5. New technologies such as telehealth will be used to support rehabilitation consultation,
education, and service to rural, northern and remote communities.

6. Stroke rehabilitation will be research and evidence-based.

7. Stroke rehabilitation will be supported with a sufficient number of appropriately trained
health care providers (e.g., physicians, nurses, therapists and assistants).

DEVELOPMENT OF REGIONAL STROKE
REHABILITATION SYSTEMS

The Panel’s vision for stroke rehabilitation emphasizes accessibility to quality care that is pro-
vided in a coordinated manner that puts the stroke survivor at the centre of service delivery.
The Panel believes that this vision can only be achieved with the development of regional
stroke rehabilitation systems. These systems should be linked to other networks that have
been proposed in Ontario. One example is the system of organized stroke care with three
levels initially proposed by the Heart and Stroke Foundation of Ontario in its report, Stroke
Care Ontario. Another example is the regional rehabilitation networks directed by the HSRC in
several communities (e.g., Toronto, Greater Toronto Area/905).

The HSRC'’s definitions of ‘short-term local’,long-term local’ and ‘regional’ rehabilitation ser-
vices are presented to illustrate the different levels of rehabilitation that are part of the region-
al stroke rehabilitation system.s

» ‘Short-term local’ rehabilitation services will be provided in acute care facilities to reduce
the number of patient transfers, make early intervention possible and strengthen the focus
on community integration. These services are targetted at patients after an acute care
episode. Patients requiring these services will have on average a rehabilitation inpatient stay
of 14 days or less. Examples include musculoskeletal, stroke and other neurological condi-
tions and geriatric rehabilitation.

18 These definitions were first presented in the Health Services Restructuring Commission’s report, Metropolitan Toronto Health Services Restructuring Report, July
1997. The definitions were modified in two of the HSRC's subsequent documents, Toronto Health Services Restructuring Report: Rehabilitation, Long-Term Care and
Sub-Acute Care Services, April 1998; and GTA/905 Health Services Restructuring Report, April 1998.
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» ‘Long-term local’ rehabilitation services will be located in designated regional facilities, where
these exist, to ensure clinical coherence of more specialized services, and a sufficient critical
mass to provide high quality care and to support specialized care providers. (Where regional
rehabilitation facilities do not exist, long-term programs will be located in chronic care facili-
ties or colocated with short-term local programs in acute care facilities.) Patients requiring
these services will have more complex requirements than short-term rehabilitation patients
and will have on average a rehabilitation inpatient stay of more than 14 days including week-
ends. Examples of conditions requiring long-term services are similar to those requiring
short-term rehabilitation but are more complex in nature. Long-term conditions may also
include respiratory and oncology conditions.

» ‘Regional’ rehabilitation services will be provided in designated regional facilities to ensure
sufficient critical mass and to support specialized care providers.These services include highly
specialized programs targetted to clients with complex rehabilitation needs. These services
have sufficiently low volume that providing them locally is neither feasible nor cost-effective.
Examples include acquired brain injury, spinal cord injury, amputee, trauma, specialized
respiratory and complex paediatric care.

A regional approach to stroke care will ensure that all Ontarians have timely access to the
appropriate level of stroke rehabilitation services when they need them. Even persons who live
in rural, northern or remote areas of the province will be able to access more specialized
rehabilitation care that may not be available in their communities. A coordinated regional system
will also ensure that when the rehabilitation care needs of stroke survivors change, they will be
referred to the appropriate level of services in a coordinated manner. These services will be
provided by caregivers who have appropriate stroke rehabilitation expertise.

Regional stroke rehabilitation systems will build on and improve current services. The develop-
ment of these systems is a shared partnership between hospitals, community care access cen-
tres, other health care organizations, agencies and providers, the Heart and Stroke Foundation
of Ontario, and the Ministry of Health and Long-Term Care.

Regional stroke rehabilitation systems will encourage integration of services, cooperation and
collaboration between organizations, the development and renewal of leadership in rehabilita-
tion, and a seamless continuum of programs and services. This continuum includes all levels of
stroke rehabilitation as well as community supports such as transportation and housing.

A regional network will advance a common approach to initial triage and ongoing access to
timely stroke rehabilitation, the development of stroke rehabilitation resources, strong links to
primary and secondary prevention programs, a concerted response to regional requirements
for professional training, continuing education and consultation, and common decision making
protocols.
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It is recommended that;

R1  Regional stroke rehabilitation systems be established that are linked to
broader stroke networks and regional rehabilitation networks, to ensure a
collaborative approach that is consistent with the vision for stroke rehabili-
tation presented in this report.This vision recognizes the importance of
comprehensive and coordinated stroke rehabilitation that includes commu-
nity supports such as transportation and housing.

The components of regional stroke rehabilitation systems and the benefits of establishing these
systems are presented below.

Components of Regional Stroke Rehabilitation Systems

Regional stroke rehabilitation systems will be made up of three components:

* regional centres;
* local inpatient units;
» community-based rehabilitation.

Each of these components is described below.

Regional Centres

Regional rehabilitation centres will have patient care, education and research responsibilities in
stroke rehabilitation.

With regard to patient care, these regional centres will have the expertise and inpatient beds
to provide specialized stroke rehabilitation for the most complex cases in the region, as well as
long-term local rehabilitation for the surrounding community. Regional centres will provide
both in and outpatient programs. Outpatient care may include services such as an ambulatory
stroke rehabilitation day hospital. Day hospitals that incorporate both medical and psychosocial
dimensions of care, can help shorten the stroke survivor’s stay in hospital, assist with commu-
nity re-integration by involving stroke survivors in activities outside of their home environ-
ment, and provide short-term respite for family caregivers.

Colocating regional with long-term local cases in regional centres will enhance critical mass,
support specialized skills and expertise, and enhance the opportunities for education and
research in stroke rehabilitation. It is expected that all regional centres will be affiliated with an
academic health science centre (AHSC) to support these academic activities. (This does not
imply that regional centres will only be designated where AHSCs are located. For example,
regional centres in north-east and north-west Ontario will be affiliated with AHSCs in the
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south.) Regional centres will also be expected to transfer their knowledge of stroke rehabili-
tation principles, processes and practices to other institution- and community-based providers
in the region through a comprehensive program of outreach services and expert consultations.
Regional centres will benefit from their interaction with these other providers by gaining infor-
mation and knowledge of community-based services and practices.

Local Inpatient Units

Local inpatient stroke rehabilitation units will be sited in selected hospitals in each regional
system, and will be linked with a regional centre. Local units will consolidate patients and
resources so that local expertise in stroke rehabilitation is developed and maintained. This
expertise will support providing timely access to stroke rehabilitation on an in and outpatient
basis, working with families of stroke survivors, and consulting with providers in long-term set-
tings. Since there is evidence that local leadership has a more significant influence on local pat-
terns of care than visiting clinicians, local inpatient units will play a critical role in local continu-
ous improvement. Local inpatient units will also be expected to provide outreach services and
expert consultation to other institution- and community-based providers, so that expertise in
stroke rehabilitation is developed throughout the region. Since community care access centre
case managers are located in hospitals, they will play a significant role coordinating care and
bridging transitions as stroke survivors move through the system.

Each local unit should have a minimum of eight to ten beds to support a well-functioning spe-
cialized stroke team.The team will include a physician with stroke expertise, rehabilitation
nurses, physical therapists, occupational therapists, speech and language pathologists, and other
caregivers such as social workers.

Community-based Rehabilitation

Community-based rehabilitation maintains and builds on the gains a stroke-survivor has made
while receiving hospital-based rehabilitation. Community-based rehabilitation includes ambula-
tory programs and services that are provided to stroke survivors who are living at home or in
long-term settings. These programs and services go beyond providing assistance with the activi-
ties of daily living to include ambulatory rehabilitation that enables stroke survivors to partici-
pate actively in reaching their optimal level of functioning (e.g., adult day programs; community
support groups; housing adapted to the needs of stroke survivors; programs in an ambulatory
setting that help to overcome the social isolation frequently associated with strokes; physical
fitness programs appropriate for stroke-related disabilities; return to work programs). Many
community-based rehabilitation programs have the added benefit of providing respite for family
caregivers. The success of community programs and community reintegration depends on
effective, specialized transportation for disabled individuals.
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Regional Stroke Rehabilitation System

Regional Centre

* Specialized rehabilitation for

complex cases and long-term local

for the community
* In and outpatient care
» Hospital stroke teams

» Outreach services
(clinical and education)

Local Inpatient Units

* Local rehabilitation
* In and outpatient care
» Hospital stroke teams

Community-based Rehabilitation

Community-ambulatory programs provided to stroke

survivors in their homes, long-term settings and community
settings.

Supporting Mechanisms
» Mechanisms to Coordinate Care (Transition Management)
* Information

* Professional Support for Outreach Activities
* Research

« Sufficient and Appropriate Human Resources
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Home-based Rehabilitation

Persons who have had more severe strokes and are discharged from hospital, and persons who
have had mild strokes and can go home relatively quickly, benefit significantly from rehabilita-
tion that is provided at home. Home-based rehabilitation can also benefit families of stroke
survivors.

Home-based stroke rehabilitation can be provided on its own or in concert with a hospital
outpatient program. Home-based rehabilitation includes a wide range of therapies such as
occupational therapy, physical therapy, nutrition counselling, speech-language pathology and
social work. Home-based stroke rehabilitation must be delivered by service providers who
practise rehabilitation principles and have expertise in stroke rehabilitation. It is the responsi-
bility of Community Care Access Centres (CCAC) to ensure that the service providers they
contract with have this expertise. CCAC case managers have an important role to play coordi-
nating care and bridging the transition from hospital to home-based rehabilitation.

Residents in Long-Term Settings

Long-term settings include complex continuing care hospitals and complex continuing care
units in acute care hospitals, nursing homes, homes for the aged, supportive housing, private
residences and retirement homes.19

Stroke survivors living in a long-term setting should have timely access to the same level of in
and outpatient stroke expertise and the same opportunities to benefit from effective rehabili-
tation as if they were living in their own homes. These individuals should be admitted to the
appropriate programs and referred to the appropriate health care professionals who will help
them to reach their optimal level of functioning.

Stroke survivors living in long-term settings must have their needs routinely assessed to deter-
mine when there is a need to re-enter the rehabilitation system. A number of strategies
should be used to ensure that stroke survivors maintain the functional levels they have gained
through rehabilitation. One strategy is to educate staff in these facilities about the conse-
quences of a stroke, practical care techniques that incorporate rehabilitation principles, how to
provide ongoing psychosocial support and appropriate activities to enhance optimal function-
ing. A second strategy is for long-term settings to collaborate with regional centres or local
inpatient stroke units. The expertise of these centres and units can be used to develop inhouse
day programs, protocols can be established whereby staff in long-term settings can consult
with rehabilitation experts in the regional centres and local units, and agreements can be
established linking residents of long-term settings with in and outpatient programs in the
regional and local rehabilitation facilities.

19 This definition is adapted from the Health Services Restructuring Commission, Change and Transition: Planning Guidelines and Implementation Strategies for Home
Care, Long-Term Care, Mental Health, Rehabilitation, and Sub-acute Care, April 1998.
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Benefits of a Regional Stroke Rehabilitation System

Regional stroke rehabilitation systems have a number of important benefits.

One, a regional system approach will help support a collaborative approach
to stroke rehabilitation, where services are coordinated and integrated from
the acute phase of stroke to all levels of stroke rehabilitation.

Assessment and triage of stroke survivors start in the emergency departments of acute hospi-
tals. In this instance, health care professionals trained in stroke rehabilitation such as physia-
trists and clinical nurse specialists should be available to provide knowledgeable advice about
levels of rehabilitation, and available programs and services. This expertise should be brought
to bear on initial medical management, diagnostic assessment, secondary prevention and early
preparation for referral to rehabilitation. This expert consultation links the acute phase of
stroke with stroke rehabilitation, and is critical for stroke survivors, regardless of the severity
of the stroke. It ensures that stroke survivors receive the most appropriate level, intensity and
duration of stroke rehabilitation. This may be referral to specialized stroke rehabilitation in a
regional centre, referral to a local inpatient unit for less intense rehabilitation, or direct dis-
charge from the emergency department to home or a long-term care setting.

The Panel supports the involvement of specific expertise in stroke rehabilitation throughout
the early management phase, which is defined as one to five days post-stroke. The Stroke
Treatment Education Program (STEP) is an educational resource for acute care facilities that
should be used (Silver et al., nd).

Currently, there are wide variations in early access to stroke rehabilitation in Ontario hospitals
(Tu and Porter, 1999). Every acute hospital should have a stroke team that includes rehabilita-
tion expertise. This will help bridge the transition from acute care to rehabilitation, help
improve timely access to rehabilitation, and ensure that services are provided as close to home
as possible. There is good evidence that appropriate patients should be mobilized and trans-
ferred to a specialized interdisciplinary rehabilitation program as soon as medically stable.
Appropriate and timely triage can help prevent complications and enhance optimal functioning.

The Panel believes that a standard for the transfer of medically stable patients from acute care
to rehabilitation should be established for Ontario. Based on the experience of its members,
the Panel suggests a standard of three days for access to inpatient rehabilitation and two
working days for access to home-based and outpatient rehabilitation. Meeting this standard
across the province will require new resources.

Excellence in stroke rehabilitation assessment is critical throughout the continuum of stroke

recovery. In fact, regional centres and local inpatient rehabilitation units should also have stroke
teams to ensure that stroke patients receive the appropriate intensity of resources and care to
meet their needs. After the initial assessment and triage to rehabilitation, there may be a need
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for periodic reassessment and re-entry to the stroke rehabilitation system. For example, an
acute episode may eclipse opportunities for stroke rehabilitation for a period of time.The
opportunity to benefit from rehabilitation will return once the acute episode is resolved.

A key advantage of a regional system approach is that stroke patients flow in a timely fashion
to the setting that meets their ongoing and episodic rehabilitation needs.

Two, a regional system approach will help ensure equitable access to a broad
range of stroke rehabilitation services throughout the province.

Regional outreach programs for rehabilitation and community reintegration of stroke survivors
will support community generalists, ensure that care is provided as close to home as possible,

and ensure that there is equitable access to a consistent range of stroke rehabilitation services
in every community in Ontario. Outreach programs will support:

 Early and timely access to coordinated rehabilitation services including secondary preven-
tion, and ongoing access to care and periodic interdisciplinary reassessment for stroke reha-
bilitation. Regional centres and local stroke sites should have one phone number available to
help clinicians access an urgent assessment, diagnostic resources for a definitive diagnosis, a
psychiatric consultation and an alternative placement when local facilities are full.

» Access to professional education and specialized expertise using innovative communication
technologies where necessary (e.g., telehealth). Education will include rehabilitation princi-
ples that address impairment, disability and handicap, and the psychosocial dimensions of
stroke recovery for survivors and their families.

» Access to family-caregiver education and support (e.g., respite care).

» Advocacy about the cognitive, communication and other neurological impairments and dis-
abilities faced by stroke survivors, and the rehabilitation needs of stroke survivors who live
in long-term settings.

» Coordinated services including local linkages to diagnostic facilities for stroke and between
CCACs, community-based rehabilitation, stroke recovery groups, and agencies that provide
supportive housing and transportation aids.

* Public awareness of stroke, of the burden facing stroke survivors and their families, and of
the potential for recovery from impairment, disability and handicap.

» Reintegration of stroke survivors into the community through such services as physical fit-
ness programs appropriate for different stroke-related disabilities, social groups, advice and
assistance with home renovations, return to work programs and vocational rehabilitation.
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Rural, northern and remote areas of Ontario present challenges to the availability of compre-
hensive stroke rehabilitation services. A regional stroke rehabilitation system will help to over-
come some of these challenges. Regional centres and local inpatient units have an important
role to play providing outreach education and consultations in stroke rehabilitation. These
activities can be supported by using various communication technologies, developing and shar-
ing education materials, and distributing established care protocols.

In urban and suburban regions with rural areas, the regional centre and local inpatient units
will easily supplement the general rehabilitation experience, knowledge and skills available in
local communities. It is recognized, however, that in more remote settings, regional outreach
may not be as comprehensive as it could be to meet the ongoing needs of stroke survivors for
rehabilitation and reintegration into the community. For example, the catchment area for
oupatient programs might be a 45 minute driving radius since some disabled stroke survivors
cannot sustain longer travel times. Communities in more remote settings will need to develop
community-based local stroke rehabilitation expertise that meets the needs of stroke sur-
vivors, and that is linked to more specialized inpatient expertise in the region.

Innovative local arrangements for stroke rehabilitation will need to be explored that are tai-
lored to meet the needs of the local community and that take into account available resources.
For example, a visiting therapist could provide rehabilitation to stroke survivors in various
facilities and community settings, and lead community education programs.

Three, a regional system will help consolidate stroke rehabilitation expertise
and resources.

The development of regional centres and inpatient rehabilitation units will minimize the frag-
mentation of specialized stroke rehabilitation by establishing units with sufficient critical mass
to provide high quality care, maximize the efficiency and effectiveness of specialized and local
care delivery, and support specialized skills and expertise in stroke rehabilitation. Opportunities
should be sought to consolidate stroke survivors in rehabilitation facilities and units, and long-
term settings wherever possible. This will help to avoid fragmentation of specialized stroke
rehabilitation skills and expertise in these facilities, support education of staff, and lead to more
comprehensive and coordinated approaches to stroke rehabilitation in all settings.
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COMPONENTS OF THE CONTINUUM

The Panel addressed the two broad components of the continuum of stroke rehabilitation:
inpatient beds, and ambulatory and home-based rehabilitation.

Inpatient Beds

A regional stroke rehabilitation system must have sufficient inpatient resources to meet the
needs of the population. Although most people who survive a stroke will benefit from rehabili-
tation, the level of neurological impairment, disability and handicap of these individuals will vary
considerably, as will the length and intensity of the rehabilitation each requires. The varying
needs of stroke survivors for inpatient resources must be recognized. These inpatient
resources include:

* beds for low intensity-long duration rehabilitation;
* beds for high intensity-short duration rehabilitation;
* beds for highly specialized and complex rehabilitation.

Both low intensity-long duration and high intensity-short duration rehabilitation beds should
be available to those in need and should be located in inpatient stroke rehabilitation units.
Currently, low intensity-long duration rehabilitation is hard to access because of the longer
length of stay. Stroke survivors who cannot access low intensity-long duration rehabilitation
when they need it may bypass inpatient rehabilitation and be transferred to a less appropriate
setting where they do not get the rehabilitation that they require. This is a growing concern as
Ontario’s population ages, since stroke survivors who require low intensity-long duration reha-
bilitation are typically older, more frail and have multiple comorbidities. Realistically, intense
rehabilitation is not appropriate for this client group.

It is important that a sufficient number of both low intensity-long duration rehabilitation beds,
and high intensity-short duration rehabilitation beds be available to meet the needs of the pop-
ulation. It is recommended that:

R2  Hospitals with rehabilitation beds establish dedicated stroke units that
include both short- and long-duration stroke rehabilitation beds.The region-
al stroke rehabilitation systems should monitor the demand for and use of
these beds to determine appropriate benchmarks that will ensure access for
stroke patients.

Regional rehabilitation facilities provide both highly specialized regional and long-term local
services. These designated facilities are important regional resources. They play a valuable role
in clinical service, education, research and outreach that goes beyond their local community to
the broader region.
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The Health Services Restructuring Commission categorized stroke rehabilitation as being
either a short-term or long-term local service. In the HSRC'’s definitions, local services are not
as highly specialized and are not targetted to clients with more complex rehabilitation needs. It
must be recognized that the level of neurological impairment, disability and handicap of stroke
survivors varies considerably and includes individuals with more complex rehabilitation needs.
The Panel believes that the highly specialized regional component of stroke rehabilitation must
be recognized, and sufficient resources sited in regional rehabilitation facilities to support the
needs of these individuals. Professionals with highly specialized rehabilitation education and
skills are available in these facilities to meet the complex needs of these stroke survivors. It is
recommended that:

R3  The Ministry of Health and Long-Term Care recognize that stroke rehabili-
tation includes a broad range of conditions, some of which require highly
specialized services, and that the specialized component of stroke rehabilita-
tion be reflected in regional bed allocations in the regional rehabilitation
facilities.

Ambulatory and Home-based Stroke Rehabilitation

Ambulatory and home-based rehabilitation plays an important role in the continuum of reha-
bilitation services. These services emphasize maximizing the stroke survivor’s activities of daily
living. The Panel’s review and assessment of the research indicated that higher level stroke
rehabilitation patients can be discharged following acute stroke care to outpatient or commu-
nity-based interdisciplinary stroke rehabilitation programs (Level 1a evidence). Similarly, stroke
patients should have access to outpatient interdisciplinary specialized stroke rehabilitation pro-
grams that can be hospital or community-based (Level 1a evidence).

Traditionally, stroke rehabilitation investments emphasized inpatient care.With an increasing
emphasis on transferring stroke survivors from inpatient hospital care to ambulatory and
home-based rehabilitation, the demand for these services must be assessed. Currently it is
unclear how many people are waiting for ambulatory and home-based stroke rehabilitation and
how long they wait.When the magnitude of the demand is determined, sufficient resources
should be made available to provide these services in a timely manner upon discharge from
hospital inpatient care.

It is recommended that;

R4  The regional stroke systems monitor waiting lists and other indicators of
need for ambulatory and home-based stroke rehabilitation, to determine
the reinvestments required to meet regional needs, and to recommend to
the Ministry of Health and Long-Term Care the resources that should be
allocated to meet these needs.
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In its examination of home care services, the Health Services Restructuring Commission noted
that proponents of home care believe that most patients, given the choice, would prefer to
receive health care services in their homes rather than in hospital, and that their well-being is
enhanced when they are allowed to remain within their own environment.20 Some contend
that home care can play a supportive role in assisting families and caregivers, whereas others
believe that home care, if not adequately supported, may actually shift the burden and cost of
care to the family.

The Panel believes that best practices for home-based stroke rehabilitation must be identified
so that both patients and family members benefit. Wide disparities exist in Ontario due to
population density, geography, transportation and the availability of health care resources. As a
result, best practice models for home-based stroke rehabilitation may vary across the province
such that best practices may be slightly different in urban, rural, northern and remote areas.

It is recommended that;

R5  The Ministry of Health and Long-Term Care fund pilot projects to identify
best practices for home-based stroke rehabilitation. These pilot projects
should examine best practices in a range of settings including urban, rural,
northern and remote locations.

SUPPORTING MECHANISMS

The Panel identified a number of mechanisms to support the regional stroke rehabilitation sys-
tem.These are:

* mechanisms to coordinate care across the continuum (transition management);
* information;

* professional support;

* research;

* human resources.

MECHANISMS TO COORDINATE CARE ACROSSTHE
CONTINUUM
The Panel’s vision of stroke rehabilitation is a system where services are provided in a com-

prehensive and coordinated way. The client’s experience of receiving different levels of stroke
rehabilitation should be integrated and seamless.

20 Health Services Restructuring Commission. Change and Transition: Planning Guidelines and Implementation Strategies for Home Care, Long Term Care, Mental Health,
Rehabilitation, and Sub-acute Care, April 1998.
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Timely triaging of stroke survivors to the appropriate level of care to meet their needs is nec-
essary to maximize optimal functioning. Coordination of care across the continuum of stroke
rehabilitation means taking a systems approach rather than an institution-specific approach to
care. Health care organizations and providers should not only provide exemplary rehabilitation
in their respective areas, but develop linkages and interdependencies with one another to cre-
ate a seamless continuum of rehabilitation care for stroke survivors.

Excellence in transition management is a shared responsibility that is built on trusting relation-
ships between individuals in different institutions and clinical services. Stroke survivors experi-
ence a number of significant transition points that include moving from an acute care to a
rehabilitation bed, leaving the hospital to go back home, and re-entering the rehabilitation sys-
tem for additional care. These transitions involve transferring clinical and case management
responsibility between different care providers and organizations. Family physicians play an
important role in managing the transition of stroke survivors from the hospital to the commu-
nity. The patient’s discharge summary should be forwarded to his or her family physician with-
in a specified time period to ensure that the physician plays an active role in the patient’s suc-
cessful transition back to the community. As further transitions are made, one responsible
person should always have a complete picture of the patient. This might be the family physician,
a nurse in the follow-up clinic, or a case manager.

Good transition management can make a big difference in what stroke survivors and their fam-
ilies experience as they move along the continuum of stroke rehabilitation. Integrating care
across the continuum requires a coordinated effort by all partners as well as investments in
time, staff and funding. For example, standardized forms and assessment protocols should be
developed and used by all facilities. A second example is creating “cross-organizational care
teams” to coordinate services for patients who are receiving care from more than one organi-
zation.Yet a third example is a common identifier to improve the flow of information across
the continuum. These activities need to be supported by all partners - hospitals, CCACs and
other health care providers - so that coordination is improved. The MOHLTC should consider
providing resources where possible to support these initiatives.

It is recommended that;

R6  Hospitals, community care access centres and other health care providers
work in partnership to improve the coordination of stroke rehabilitation,
especially in the transition from hospital to community-based care.The
Ministry of Health and Long-Term Care should consider providing resources
to support these initiatives.

There are a number of strategies that can be used to create a seamless continuum of stroke
rehabilitation that is client-focused and has as its ultimate goal, the reintegration of the stroke
survivor into the community. One strategy is to develop guidelines for stroke rehabilitation,
such as communication protocols and care pathways, with special attention to hand-off points
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where stroke survivors are transferred from one level of service to another. These should be
developed by a regional stroke rehabilitation team(s) in partnership with other stroke rehabili-
tation providers in institutions and in the community. Guidelines would identify when patients
should be transferred from one care provider to another, the admission and discharge criteria,
who has responsibility for ensuring that appropriate transfers take place, and how these should
occur. These guidelines should address all aspects of a patient transfer from the emergency
room to discharge home or to a long-term setting, and re-entry back into the system when
necessary. Clinical information should flow smoothly and rapidly between the providers in the
continuum so that decisions are made in a timely manner.

It is recommended that;

R7  Hospitals, community care access centres and other health care providers
work in partnership to develop guidelines for stroke rehabilitation including
care pathways across organizations, and to pay special attention to hand-off
points so that a seamless continuum of care is created.

A second strategy to create a seamless continuum of stroke rehabilitation is to develop com-
mon objective, scientifically-based assessment tools that will support joint decision making and
appropriate triaging of stroke survivors.

Building expertise in assessment and triage throughout the region should be a shared responsi-
bility of local clinical leaders with the active support of the regional centre. A standardized
assessment and triage protocol should be developed and implemented within each region. The
development of the protocol should be guided by a number of current measures such as the
Functional Independence Measure (FIM), which is a measure of disability and the most widely
used clinical data set for inpatient rehabilitation. Recognizing that FIM has limitations, other fac-
tors should also be considered when developing the protocol such as language, orientation,
availability of psychosocial supports and transportation.

It is recommended that;

R8  The Ministry of Health and Long-Term Care mandate the provincial use of
an objective assessment tool(s) for stroke rehabilitation based on a modified
Functional Independence Measure.This tool(s) should be used by stroke
rehabilitation providers across the continuum to ensure reliable, standard-
ized and comprehensive assessments.
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INFORMATION

One of the challenges faced by the Panel in conducting its review of stroke rehabilitation was
the lack of valid and reliable information. This made it difficult to:

* estimate the burden of impairment, disability and handicap in the stroke survivor population;
* estimate the need for stroke rehabilitation services;

» determine what is currently being done in stroke rehabilitation;

* evaluate the quality of stroke rehabilitation;

* describe outcomes based on current practice.

The Panel determined that it did not have a single approach to assess how the current system
for stroke rehabilitation is working in Ontario. Although there is a wide variety of population
studies and limited cross-sectional data, it was not possible to obtain a quantitative picture of
what is happening within the stroke rehabilitation system in Ontario (see Appendix 7).

It is important to establish a stroke rehabilitation information system to monitor the provision
of stroke rehabilitation. This data set should:

* Measure impairment, disability and handicap.

» Use the conceptual framework of the International Classification of Impairments, Disabilities
and Handicaps (ICIDH).This framework focuses on the consequences of disease or injury,
which is more predictive of resource utilization and client outcome than a diagnosis. The
data set includes measures of impairment, disability/activity, and handicap/participation.

* Use the conceptual framework of a modified FIM. The grouping methodology must accurately
reflect resource utilization and predict outcome. FIM-FRG as the basis of a grouping
methodology has been independently studied by the RAND corporation and concluded to
be appropriate for a prospective payment system. Furthermore, FIM-FRG has been conclud-
ed by CIHI to be a suitable classification tool in the Canadian context.

* Include indicators of resource utilization and efficiency, client outcomes, sustainability of out-
comes over time, health characteristics, sociodemographics and system access.

* Include data linkages to span the episode of care across a variety of service settings.

» Be a minimal data set, recognizing that the collection of data is time intensive and should,
therefore, only include essential elements.

Consideration should also be given to including resources for stroke patients in the database,
supplemented by a helpline to provide quick access to information on supportive housing,
transportation programs, etc.
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This provincial database will permit regions to develop outcome benchmarks and learn from
each other on what works best. It will also facilitate the tracking of patients over time to
ensure some are not inadvertently denied access to local resources that can assist them and
their families. This database will eventually become a longitudinal stroke registry and will be
invaluable for stroke rehabilitation planning and research.

It is recommended that;

R9  The Ministry of Health and Long-Term Care support the development of a
stroke rehabilitation information system to monitor the provision of stroke
rehabilitation. This system should include a data set based on the conceptual
framework of the International Classification of Impairments, Disabilities
and Handicaps, and a modified Functional Independence Measure.

PROFESSIONAL SUPPORT

Professional caregivers that provide stroke rehabilitation must have the appropriate education
to ensure that stroke survivors receive appropriate and effective care based on the most up-
to-date knowledge and research. This education will increase awareness of the importance of
early rehabilitation for stroke, how to maintain functional gains over time, and prevent compli-
cations.

Professionals with specialized stroke rehabilitation expertise have a valuable role to play con-
sulting with other providers in the regional stroke rehabilitation system. These consultations
will help disseminate knowledge about the most effective approaches and techniques in stroke
rehabilitation.

One of the key responsibilities of regional centres is to transfer their expertise and specialized
knowledge of stroke rehabilitation to other institution- and community-based providers in the
region. As well, local units are expected to provide outreach services and expert consultations
to providers in their areas. This transfer of clinical knowledge through educational outreach
and expert consultations should be based on the most up-to-date information on stroke reha-
bilitation principles, processes and practices. Innovations like telehealth technology can be used
to advance the level of expertise in the system.

It is recommended that;

R10 Regional centres and local units provide outreach services to support the
education of professional caregivers and enhanced consultations throughout
regional stroke rehabilitation systems. The Ministry of Health and Long-
Term Care should endeavour to support these outreach activities.
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RESEARCH

Effective stroke rehabilitation is based on the most up-to-date applied research. This research
is critical for evaluating new rehabilitation techniques, for developing effective evidence-based
approaches to stroke rehabilitation, and for making system improvements. A coordinated
approach to research on stroke rehabilitation should strive to:

be of maximum relevance to health care providers;

ensure all areas of stroke research are represented,;

build stroke rehabilitation research skills;

build interdisciplinary stroke rehabilitation research teams;

ensure research findings are used in future research;

involve younger, inexperienced researchers;

ensure Ontario stroke research appears in peer reviewed journals;

ensure stroke research is translated into practice (adapted from Avison et al., 1992).

An Ontario research agenda in stroke rehabilitation should include a broad range of areas that
impact on the health, well-being and functioning of stroke survivors. Important areas of poten-
tial research include:

Comparing the benefits of specialized interdisciplinary stroke rehabilitation provided in an
outpatient versus a community setting.

Comparing outpatient therapy provided in a hospital versus a community-setting.
Assessing the benefit of alternative therapies and approaches.
Studying the efficacy of d-amphetamines in promoting stroke recovery.

Studying the treatment of sensorimotor deficits and impaired mobility assessment on the
efficacy of exercise and functional motor retraining. (New techniques such as body weight
support in gait training and forced-use (constraint-induced) paradigms need to be more rig-
orously tested.)

Assessing the efficacy of goal-specific treatment strategies for cognitive and perceptional
deficits.

Developing guidelines for the use of VMBS studies (Videofluoroscopic Modified Barium
Swallow).

Studying the efficacy of dysphagia management.

Studying the efficacy of nutritional management.

Studying the efficacy and impact of family and patient education and counselling.
Studying the efficacy of long-term or chronic rehabilitation interventions.

Studying the efficacy and impact of increased support for stroke patients and their families in
the community.
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Regional centres have an important role to play in furthering stroke rehabilitation research. In
addition, Ontario’s Academic Health Science Centres can play a role in coordinating the
research agenda.

It is recommended that;

R11 The Ministry of Health and Long-Term Care and the Heart and Stroke
Foundation of Ontario fund stroke rehabilitation research, with Ontario’s
Academic Health Science Centres playing a role in coordinating the
research agenda.

Not only is it important to access funds to support stroke rehabilitation research, but efforts
must also be made to review and summarize the results of this research. This will help maintain
timely and accurate information on effective stroke rehabilitation, identify areas for further
research, support continuous peer review, and encourage improved evidence-based practice.
Support from a suitable Ontario organization is required to house this growing, practical
resource on stroke rehabilitation.

In its review and assessment of the research literature, the Panel came to a number of conclu-
sions and recommendations based on the evidence. In addition to the recommendations based
on Level 1 evidence that are presented in Chapter 4 (Expert Advice Based on Research
Evidence), 21 other recommendations can be made based on Level 2 or Level 3 evidence:

1. At the time of entry to a rehabilitation program, rehabilitation clinicians experienced in
evaluation and administration of standard assessment instruments should evaluate disability
in basic ADLs, motor, cognitive and communication abnormalities and family caregiver sup-
port (Level 3 evidence).

2. Realistic short- and long-term rehabilitation goals should be mutually agreed to by the
patient, family and rehabilitation team (Level 3 evidence).

3. Stroke patients and their families should be thoroughly educated about stroke, its conse-
quences and post-stroke care (Level 1b evidence).

4. Stroke patients with leg paralysis/immobility should be treated with low-dose heparin pro-
phylaxis, warfarin or compression stockings (Level 1a evidence).

5. Anticoagulant medications should be considered in patients who have had a post-stroke
seizure (Level 3 evidence).

6. Stroke patients with functional sensorimotor deficits and some voluntary movements of
the involved arm and leg should be offered exercise and functional training directed at
improving strength and motor control, relearning sensorimotor relationships and improv-
ing functional performance (Level 3 evidence).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Stroke patients with persistent functional deficits unresponsive to remedial therapy should
be taught compensatory methods for performing functional tasks (Level 3 evidence).

Stroke patients with cognitive and perceptual deficits that do not preclude rehabilitation
should receive goal-divided treatment (Level 3 evidence).

Stroke patients with aphasia should be offered language therapy (Level 1a evidence).

Stroke patients at potential risk of dysphagia should be clinically assessed acutely for aspi-
ration, and dysphagia management should be instituted where appropriate (Level 2 evi-
dence).

Stroke patients should be assessed for malnutrition and any deficiencies corrected (Level 2
evidence).

Spasticity and contractures should be managed with stretching exercises and proper posi-
tioning/splinting (Level 3 evidence).

The hemiplegic shoulder, particularly early on, should be properly positioned and support-
ed, preferably not with slings. Overly vigorous range of motion or pulley exercises should
be avoided (Level 1b evidence).

Stroke patients with persistent urinary incontinence should have cause-specific treatment
(Level 2 evidence).

All stroke patients should be clinically screened for depression and where depression is
present, antidepressant therapy offered if there are no contraindications (Level 1a evi-
dence).

Health-related quality of life measures add patient-focused input to functional outcome
measures.

Rehabilitation teams should be in a position to assist stroke patients and their caregivers in
obtaining community supports (Level 3 evidence).

Valued leisure activities of stroke patients should be identified and facilitated (Level 3 evi-
dence).

Sexual issues should be discussed with the stroke patient and significant others (Level 3
evidence).

Stroke patients should be carefully assessed regarding driving (Level 2 evidence).

21. Stroke patients should be provided with vocational assessment and counselling where

appropriate (Level 3 evidence).

The above recommendations illustrate the important findings that would be collected from an
ongoing organized review of stroke rehabilitation research.
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It is recommended that;

R12 The Ministry of Health and Long-Term Care and the Heart and Stroke
Foundation of Ontario jointly support an ongoing program to review and
summarize the evidence of stroke rehabilitation research, with the purpose
of maintaining timely and accurate information on effective stroke rehabili-
tation, identifying areas for further research, supporting continuous peer
review, and encouraging improved evidence-based practice.

HUMAN RESOURCES

A comprehensive and effective system for stroke rehabilitation is only possible if there is a suf-
ficient number of appropriate stroke rehabilitation caregivers (e.g., physicians, nurses, therapists
and assistants).

A regional stroke rehabilitation system will need a human resources plan to ensure that there
are a sufficient number of appropriate caregivers with workloads that are consistent with pro-
fessional standards. In addition to regional human resources plans, there must be an overarch-
ing provincial plan.

It is critical to plan for the education and support of these caregivers so that stroke survivors
are not faced with shortages of staff.

It is recommended that;

R13 The Ministry of Health and Long-Term Care, in partnership with the health
care field, develop a provincial human resources plan that will ensure the
education of a sufficient number of appropriate stroke rehabilitation care-
givers to support the vision and recommendations of this report.
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FUTURE WORK

Over the course of its work on stroke rehabilitation, the Panel recognized the importance of
community reintegration and the wide range of support services needed by stroke survivors
and their families. Although the Panel discussed models for the provision of psychosocial and
practical support, it was agreed that an indepth review of this component of the continuum
was beyond the Panel’s mandate. The Panel concluded that a review of community reintegra-
tion needs to be conducted.

It is recommended that;

R14 The Heart and Stroke Foundation of Ontario (HSFO) establish a Consensus
Panel with the participation of the Ministry of Health and Long-Term Care
(MOHLTC) to 1) develop models for addressing community integration
including the psychosocial and practical needs of stroke survivors and their
families, and 2) identify the role of the HSFO, MOHLTC and other key insti-
tutions and organizations in assisting communities to eliminate barriers,
support community reintegration, and develop effective strategies to meet
the needs of stroke survivors.

This is an exciting time for stroke care in Ontario. The Joint MOHLTC/HSFO Stroke Strategy
Working Group is developing a province-wide stroke strategy across the continuum that
includes health promotion and disease prevention, emergency and acute care, and rehabilita-
tion. The Panel trusts that its work will be useful to the Joint Working Group. The recently
announced Canadian Stroke Network will provide a focus for further research. There is still a
great deal that needs to be done.

It is recommended that;

R15 The Heart and Stroke Foundation of Ontario continue to play an advocacy
role linked to other organizations and initiatives like the Canadian Stroke
Network.

The members of the Consensus Panel believe that their review of the evidence for stroke
rehabilitation and the vision that they have developed for a regional stroke rehabilitation sys-
tem, are important contributions to the development of a framework for enhanced stroke
care.
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SUMMARY OF RECOMMENDATIONS

Development of Regional Stroke Rehabilitation Systems

1 Regional stroke rehabilitation systems be established that are linked to broader stroke net-
works and regional rehabilitation networks, to ensure a collaborative approach that is con-
sistent with the vision for stroke rehabilitation presented in this report. This vision recog-
nizes the importance of comprehensive and coordinated stroke rehabilitation that includes
community supports such as transportation and housing.

Components of the Continuum

2 Hospitals with rehabilitation beds establish dedicated stroke units that include both short-
and long-duration stroke rehabilitation beds. The regional stroke rehabilitation systems
should monitor the demand for and use of these beds to determine appropriate bench-
marks that will ensure access for stroke patients.

3 The Ministry of Health and Long-Term Care recognize that stroke rehabilitation includes a
broad range of conditions some of which require highly specialized services, and that the
specialized component of stroke rehabilitation be reflected in regional bed allocations in
the regional rehabilitation facilities.

Ambulatory and Home-based Stroke Rehabilitation

4 The regional stroke systems monitor waiting lists and other indicators of need for ambula-
tory and home-based stroke rehabilitation, to determine the reinvestments required to
meet regional needs, and to recommend to the Ministry of Health and Long-Term Care
the resources that should be allocated to meet these needs.

5 The Ministry of Health and Long-Term Care fund pilot projects to identify best practices
for home-based stroke rehabilitation. These pilot projects should examine best practices in
a range of settings including urban, rural, northern and remote locations.

Mechanisms to Coordinate Care Across the Continuum

6 Hospitals, community care access centres and other health care providers work in part-
nership to improve the coordination of stroke rehabilitation, especially in the transition
from hospital to community-based care. The Ministry of Health and Long-Term Care
should consider providing resources to support these initiatives.

7 Hospitals, community care access centres and other health care providers work in part-
nership to develop guidelines for stroke rehabilitation including care pathways across orga-
nizations, paying special attention to hand-off points so that a seamless continuum of care
is created.

8 The Ministry of Health and Long-Term Care mandate the provincial use of an objective
assessment tool(s) for stroke rehabilitation based on a modified Functional Independence
Measure. This tool(s) should be used by stroke rehabilitation providers across the continu-
um to ensure reliable, standardized and comprehensive assessments.
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Information

9 The Ministry of Health and Long-Term Care support the development of a stroke rehabili-
tation information system to monitor the provision of stroke rehabilitation. This system
should include a data set based on the conceptual framework of the International
Classification of Impairments, Disabilities and Handicaps, and a modified Functional
Independence Measure.

Professional Support

10 Regional centres and local units provide outreach services to support the education of
professional caregivers and enhanced consultations throughout regional stroke rehabilita-
tion systems. The Ministry of Health and Long-Term Care should endeavour to support
these outreach activities.

Research

11 The Ministry of Health and Long-Term Care and the Heart and Stroke Foundation of
Ontario fund stroke rehabilitation research, with Ontario’s Academic Health Science
Centres playing a role in coordinating the research agenda.

12 The Ministry of Health and Long-Term Care and the Heart and Stroke Foundation of
Ontario jointly support an ongoing program to review and summarize the evidence of
stroke rehabilitation research, with the purpose of maintaining timely and accurate infor-
mation on effective stroke rehabilitation, identifying areas for further research, supporting
continuous peer review, and encouraging improved evidence-based practice.

Human Resources

13 The Ministry of Health and Long-Term Care, in partnership with the health care field,
develop a provincial human resources plan that will ensure the education of a sufficient
number of appropriate stroke rehabilitation caregivers to support the vision and recom-
mendations of this report.

Future Work

14 The Heart and Stroke Foundation of Ontario (HSFO) establish a Consensus Panel with
the participation of the Ministry of Health and Long-Term Care (MOHLTC) to 1) develop
models for addressing community integration including the psychosocial and practical
needs of stroke survivors and their families, and 2) identify the role of the HSFO,
MOMHLTC and other key institutions and organizations in assisting communities to elimi-
nate barriers, support community reintegration, and develop effective strategies to meet
the needs of stroke survivors.

15 The Heart and Stroke Foundation of Ontario continue to play an advocacy role linked to
other organizations and initiatives like the Canadian Stroke Network.
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APPENDIX 1: CONSENSUS PANEL ON STROKE
REHABILITATION: TERMS OF REFERENCE

The Heart and Stroke Foundation of Ontario (HSFO), in consultation with the Ministry of
Health and Long-Term Care (MOHLTC), established a consensus panel on stroke rehabilitation
in 1999.The HSFO concluded that a consensus panel, including clinical experts in stroke reha-
bilitation, should explore the opportunities and systems required to develop an integrated
model of stroke rehabilitation for Ontario that supports the principles of quality care, accessi-
bility and affordability.

The Consensus Panel on Stroke Rehabilitation will link with, and provide timely advice to, the
Joint Stroke Strategy Working Group.

Terms of Referencexz

The Panel’'s purpose is to improve stroke rehabilitation service access, effectiveness, efficiency
and clinical outcomes at one year in Ontario. The Panel will make recommendations based on
scientific, population and service delivery data from Ontario, where available, on information
from other comparable jurisdictions, and expert opinion from within and external to the Panel.

The Panel will;

1. define stroke and stroke rehabilitation;

2. describe the current system (public, private, regional, provincial, rural, northern, care
provided by families) and identify system barriers;

3. describe the need for stroke rehabilitation (individual/population);

4. summarize what experts currently recommend in stroke rehabilitation based on best
evidence;

5. design a system for stroke rehabilitation (planning principles, system evaluation,
performance outcomes and indicators);

6. propose ways to close gaps in the provision of stroke rehabilitation, including in rural and
northern Ontario.

The Panel will give due regard to the principles of quality care, accessibility and affordability in
keeping with Ministry of Health strategies.

21 Terms of reference of the Stroke Rehabilitation Consensus Panel. Heart and Stroke Foundation of Ontario, October 25, 1999.



50 Consensus Panel on Stroke Rehabilitation

Membership of the Panel

Chair

Physician experts

Nursing and allied health stroke rehabilitation experts
Heart and Stroke Foundation of Ontario representative
Consumer or community representative

Program administrators and health planners

Clinical epidemiologist

Coordinated Stroke Strategy regional coordinator
Ministry of Health and Long-Term Care representatives (ex-officio)
Chair, Stroke Strategy Steering Committee (ex-officio)
Project Manager (ex-officio)

Term

The panel will meet over a six-month period of time. It will work closely with and provide
timely advice to the Joint Working Group. The report of the Panel is to be completed and sub-
mitted to the Stroke Strategy Steering Committee by mid-March 2000.

Accountability

The recommendations of the Panel will be provided to the Heart and Stroke Foundation of
Ontario through the Stroke Strategy Steering Committee. Throughout its work, the Panel will
ensure ongoing communications and advice to the Joint Working Group on matters related to
rehabilitation.

Minutes

Minutes shall be kept of all meetings and distributed to the Panel members.




Heart and Stroke Foundation of Ontario 51

APPENDIX 2: HISTORY OF THE DEVELOPMENT OF THE
CONSENSUS PANEL ON STROKE REHABILITATION

Increasingly, stroke has been receiving more public attention. A number of years ago, Ontario
neurologists pointed to new opportunities in the emergency treatment of stroke patients and
the need for public awareness of the importance to respond urgently to the initial symptoms
of a stroke, as with the initial symptoms of a heart attack (Hakim et al., 1998). Stroke survivors
also voiced concerns about their need for more support in the life-long, post-acute phase of
stroke. Rather than an immediate public awareness campaign focusing on the early symptoms
of stroke, the Heart and Stroke Foundation of Ontario (HSFO) decided in 1996 to launch a
three-prong strategy of public awareness, professional awareness of the new clinical tools, and
health system change.

The HSFO looked beyond acute care to the whole continuum of care for stroke patients. It
submitted a broad proposal to the Minister of Health in 1997. In response, the Ministry
requested a profile of the current system. A survey of hospitals was subsequently sponsored
jointly by the HSFO, the Ministry of Health and Long-Term Care (MOHLTC), the Ontario
Hospital Association and the Institute for Clinical Evaluative Sciences. The resulting report -
Stroke Care in Ontario: Hospital Survey Results - showed that there were wide variations in the
availability of stroke rehabilitation in Ontario’s hospitals (Tu and Porter, 1999). The authors rec-
ommended that a provincial group be formed to develop evidence-based guidelines for stroke
rehabilitation that included appropriate indications for physiotherapy, occupational therapy and
speech pathology, and that articulated the maximum acceptable waiting time for each of these
rehabilitation services. The authors also recommended that the guidelines be used to develop
strategies to ensure that rehabilitation waiting times across the province were within accept-
able limits.

In 1997, the HSFO began to work directly with health care leaders at the regional level. A
proposal was developed to help the grassroots evolve a coordinated approach to acute stroke
care by providing an organizational structure within which all local players could work togeth-
er. In 1998, the HSFO launched the Coordinated Stroke Strategy to develop and test a model
of regional coordinated stroke care across the continuum of care. A Stroke Strategy Steering
Committee led this work and publicized the HSFO's interest in local approaches to improve
coordination across the continuum of stroke care. Strong expressions of interest were
received from Queen’s University at Kingston, Hamilton Health Sciences Corporation and the
London Health Sciences Centre. A community-based consortium of institutions and communi-
ty organizations in the western part of the Greater Toronto Area including Peel joined later,
focusing on community rehabilitation and reintegration. This bottom-up “community develop-
ment” model at the four sites will be evaluated.
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The Stroke Strategy Steering Committee recognized a need for a deeper understanding of the
sizeable rehabilitation component in the stroke care continuum. In September 1998, the
Foundation hosted a Round Table to develop a vision for stroke rehabilitation in Ontario. The
views presented and discussed were captured in a brief report (Stroke Rehabilitation Round
Table, 1998). While making a valuable contribution as a first step, there was agreement that the
HSFO still needed a more comprehensive approach to address stroke rehabilitation system
change.

The Steering Committee examined the work of the Cardiac Care Network of Ontario (CCN)
as a model of a comprehensive approach to cardiac care. CCN has used the consensus panel
methodology to generate a number of influential reports. The MOHLTC established CCN as a
provincial advisory body that emphasizes knowledge-based leadership, data and the develop-
ment of planning frameworks. These values and the CCN process were built into the terms of
reference for HSFO’s Consensus Panel on Stroke Rehabilitation. The Panel held its first of six
meetings in October 1999.

The Consensus Panel had cross-representation with the MOHLTC’s Rehabilitation Reference
Group. This Group was charged with undertaking a review of the MOHLTC'’s rehabilitation
policy and providing Ministry leadership to rehabilitation in Ontario. The Consensus Panel had
the opportunity to review and comment on the Group’s consultation report.

In response to Stroke Care in Ontario: Hospital Survey Results, the HSFO and the MOHLTC
agreed to establish a Joint Stroke Strategy Working Group. Established in August 1999, the
Group is examining stroke prevention, the emergency and acute care system, and the unique
aspects of stroke rehabilitation in the context of general rehabilitation reforms. One of the
four key mandates of the Working Group is to make recommendations to the MOHLTC to
examine the unique challenges, opportunities and possible future approaches to stroke
rehabilitation. Another mandate is to examine current applicable research and education into
stroke prevention, care and rehabilitation, and identify gaps and critical research and education
needs for Ontario.

The Consensus Panel on Stroke Rehabilitation will report its findings on stroke rehabilitation
to the Joint Working Group as well as to the Heart and Stroke Foundation of Ontario.
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APPENDIX 3: INTERNATIONAL ENVIRONMENT FOR
STROKE REHABILITATION

This appendix presents a brief summary of recent international initiatives, studies and reports
on stroke rehabilitation. This information is presented using the following topic areas:

* task force/consensus reports;

* rural health care;

* geriatrics;

* health care costs;

* evidence-based medicine;

* clinical and health service research;

* basic research on therapy for recovery of function;
* outcomes;

* managed care;

* challenges to the field of rehabilitation;
» World Health Organization;

* recent developments.

Caution is required when comparing the international literature to the Ontario context. For
example, skilled nursing homes in the United States are comparable to Ontario’s chronic care
hospitals.

Task Force/Consensus Reports

A number of reports reflect a comprehensive approach to stroke rehabilitation.

» The fifth King's Fund Forum in 1988 produced a consensus statement that recognized a
number of barriers to effective rehabilitation including the urgent need for research on the
cost and effectiveness of “most components of care” (King's Fund Forum, 1988).

* A World Health Organization (WHO) task force, with a member from Ontario, published a
report on stroke prevention, diagnosis and therapy including rehabilitation. The report pro-
vides a template for the design of local systems for stroke rehabilitation (WHO, 1989).

* In 1995, the WHO Regional Office for Europe sponsored the development of a consensus
statement on stroke management including rehabilitation. The statement notes that by 2005,
all stroke patients should have access to specialized stroke units or stroke teams, more than
70% of stroke survivors should be independent in their daily activities by three months
post-stroke, and WHO member states should be routinely collecting data to evaluate quality
of care across a two year continuum. The data to be collected is outlined in the report by
Aboderin and Venables (1996).
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» The 1997 Asia Pacific Consensus Forum on stroke management recognized the need for a
framework on minimal standards for stroke management. The report included stroke reha-
bilitation (Asia Pacific Consensus Forum, 1998).

» The National Stroke Foundation in Australia funded the development of a National Stroke
Strategy as well as a strategy for the province of Victoria (National Stroke Strategy, 1997).
The national report reflects priorities for stroke rehabilitation, whereas the Victoria report
includes specific recommendations to improve local stroke rehabilitation.

Rural Health Care

There seems to be a limited number of organized consensus reports on the rural needs for
stroke rehabilitation. A U.S. conference produced a report in 1995 on providing general reha-
bilitation services in rural communities (Jones and Brand, 1995). An Ontario study of outreach
rehabilitation programs provided information on the unique rehabilitation needs in rural set-
tings and described a number of Ontario efforts to meet these needs (Sullivan et al., 1993).
While the efforts have been well received, Sullivan reported that most outreach was for
assessment and consultation rather than for services. He also noted that although recommen-
dations can be made, they cannot necessarily be fulfilled locally due to a lack of resources.

Geriatrics

Stroke rehabilitation is recognized as a major component of geriatric rehabilitation. A 1997
conference in the U.S. focused on the contribution that geriatric rehabilitation could make to
improved health outcomes. The conference proceedings analyzed the barriers, potential strate-
gies and prospects for improving the efficiency as well as the effectiveness of rehabilitation for
the geriatric population (Lohr, 1997).

Health Care Costs

National and international reviews indicated that stroke is a very costly disease for survivors,
hospitals, insurers and governments (Hankey and Warlow, 1999). In Ontario, the direct cost of
stroke in 1994/95 was estimated to be $514 million (Chan and Hayes, 1998). This was equal to
almost 3% of the operating expenditures of the Ministry of Health and Long-Term Care in fis-
cal 1994/95 (Ontario Ministry of Finance, 1996). This percentage is fairly similar to the experi-
ence in other jurisdictions (Holloway et al., 1999).

Stroke rehabilitation is sensitive to increasing efforts at cost control, especially in acute hospi-
tals (Chan and Hayes, 1998; Mayo, 1989). U.S. hospitals have been using early discharge to deal
with the cost control incentives inherent in diagnosis-related group codes (DRGSs) since the
1980s (Petchers et al., 1987). More recently, the 1997 Balanced Budget Legislation in the U.S.
added further “profound” opportunities for innovative improvement of care to stroke patients
in the community including rehabilitation care (Schmidt et al., 1999).
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In the U.S., ambulatory rehabilitation in general has grown significantly in the past 10 years
(Gill, 1995). While Ontario’s health care system differs, the province has passed legislation
requiring balanced budgets (Ontario, 1999). If the public health system cannot keep up with the
need for stroke rehabilitation in the community, there may be increased demands for private
innovation and investment in stroke rehabilitation.

Evidence-based Medicine

The U.S. Agency for Health Care Policy and Research (AHCPR) published a unique review of
the evidence on the effectiveness of post-stroke rehabilitation (Gresham et al., 1995). This
review was probably the first time the emerging methods for evidence-based medicine were
applied to stroke rehabilitation. The AHCPR chose stroke rehabilitation because of its human
and economic burden, the wide variations in practice patterns, and continued controversy over
the benefits of stroke rehabilitation. This U.S. report provides an international benchmark and
draws attention to the paucity of high quality studies outside of acute and inpatient rehabilita-
tion.

In the U.K,, Langhorne (1995) called for the development of comprehensive stroke services
including rehabilitation based on “an evidence-based approach”.

A number of Ontario organizations are very skilled in developing evidence-based recommen-
dations. The Panel investigated whether the same level of evidence framework to assess clinical
interventions was available at the macro level of health service research. The answer was “no”,
according to the Hospital Management Research Unit and the Canadian Health Service
Research Foundation.

Clinical and Health Service Research

The development of evidence-based medicine has had a profound impact on the indications for
clinical care, what should be provided and the content of professional practice (Ellenberg,
1996). There has been difficulty building the research base in stroke rehabilitation that is
required to support greater consistency in clinical practice and public policy. Although some of
the issues have been reviewed in national conferences (Loomis, 1994), the situation appears to
be limiting the impact of cost-effectiveness research about stroke-related diagnostic, preven-
tive, and therapeutic interventions on health policy (Holloway, 1999). There is an urgent need
for more standardized methodologies, accepted measuring tools and agreement on key out-
comes (Ottenbacher, 1995; Bath et al., 1998; Granger, 1998).

The number of good studies on stroke rehabilitation is growing. Langhorne (1995) believes
that these studies will shape what is effective stroke rehabilitation, and to an increasing degree,
who will receive service.
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Basic Research on Therapy for Recovery of Functionz2?

While the natural history of stroke recovery is relatively well defined, therapy for recovery of
function has not been well developed. One reason is the belief that the mature brain is unable
to adapt to injury. Another is that rapid developments in basic science are slow to be applied
to the human situation.

The belief that the brain is static in nature is now unacceptable. “Evidence exists that the cir-
cuitry of the brain is maintained dynamically, modified by use, and can respond to injury by
modifying its structure and function that correlates positively with behavioural recovery.”

Understanding the “natural history of recovery from stroke, further elucidating the mecha-
nisms underlying recovery, and devising potential treatments to improve recovery are essential
to the development of the scientific basis of rehabilitative and restorative neurology.
Improvement in the quality of life for the many disabled stroke survivors depends on such
advances.”

Outcomes

The term “outcome management” coined by Ellwood (1998), focuses attention on the need for
better information to link medical interventions with clinical, financial and health outcomes so
that decision-making in health care is improved.

The outcomes movement originated in response to the routine assumption that treatments
are effective in the absence of objective quantifiable support (Kilgore, 1995). Professional
groups in rehabilitation now recognize that outcomes management challenge them to demon-
strate the effectiveness of what they do (Ellenberg, 1996).

The emphasis on outcomes can be addressed at the micro level where individual facilities and
programs select the outcomes they want to achieve. It is a challenge to select one easily mea-
surable rehabilitation outcome for all stroke survivors in a geographic population. It is also a
challenge to select an outcome to guide continuous improvement in a regional stroke rehabili-
tation system and to focus research investments. Payors are expecting to be assured that they
are buying both cost effective and clinically effective rehabilitation (Pearson, 1995). It must be
recognized, however, that the new technical skills and information systems required to provide
useful information in rehabilitation are considerable, especially in the post-acute continuum
(Kilgore, 1995).

22 This section is taken from Dombovy, 1991.
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Managed Care

Controlling costs through better management has been driving recent North American devel-
opments in health care (Ginzberg, 1997). Some feel that efficiency is the key measure of per-
formance rather than just effectiveness: how much functional gain is achieved each day is
important rather than just demonstrating that improvement has taken place. Fears have been
expressed that payers will be happy if outcomes stay the same and costs are reduced (Kane,
1997). Kane (1997) goes on to suggest that rehabilitation, “must first identify what it does well
and then find ways to achieve the results less expensively.”

Challenges to the Field of Rehabilitation

A decade ago, Banja (1990) warned the rehabilitation community that it had to assess its ability
to withstand the forces destabilizing and demoralizing acute care in the U.S. He felt that the
field could no longer rest on the historically high social value that it had enjoyed. He identified
a number of vulnerabilities in rehabilitation:

* considerable fractionation with an ever growing list of subspecialties;

* the social worth of certain rehabilitation outcomes is frequently unclear;
* the challenge to prove its role in promoting functional outcomes;

* it’'s “caring” rather than “curing” persona.

Banja (1990) recommended two strategies to address these vulnerabilities. One, continue to
produce empirically grounded studies demonstrating favourable patient outcomes and two,
explain rehabilitation’s identity within a context of social values. By the mid 1990s, it could be
said that the field of rehabilitation had addressed the first strategy by embracing the call for
good outcome studies based on scientific measurement principles (Kilgore, 1995). The second
strategy - articulating the social value of rehabilitation - remains to be fully addressed.

World Health Organization (WHO)

The WHO continues to be a presence in the field of stroke rehabilitation and action for peo-
ple with disabilities. The WHQO's International Classification of Functioning and Disability
defines “impairment”, “disability” and “handicap”, three terms that provide a simple, easily
understood conceptual framework within which professionals, patients, the public and payors
can communicate clearly about stroke rehabilitation. Although various definitions of these
terms exist (Mayo et al.,1999), the WHO’s definitions have created valuable common ground
for interdisciplinary and interorganizational work on rehabilitation reform in Ontario (Ontario
Medical Association, 1994). The definitions provide the foundation for all versions of the FIM-
FRG systems used by UDSmr to predict inpatient length of stay. The FIM-FRG is considered
appropriate for prospective payment in the U.S. (Stineman and Granger, 1998).

The WHO framework is being updated and the new terminology will likely have an impact on
service delivery, outcomes research and planning. It has been noted that the WHO classifica-
tion has had some adverse effects. For example, it is said to have contributed to the lack of tri-
als measuring the effect of interventions on handicap, such as reintegration and good health-
related quality of life outcomes, which are the ultimate aims of rehabilitation (Mayo, n.d.).
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Recent Developments

Mayo (1998) highlighted development in stroke rehabilitation over the last six years in her
recent update of the epidemiology and recovery of stroke:

» More precise measurement of stroke recovery shows the importance of improvements to
be made in the first five weeks post-stroke.

» The health system outcomes pursued in stroke rehabilitation should be broadened and
reflect the concepts of “activities” and “participation” in the new WHO International
Classification of Impairment, Disability and Handicap.

» The inclusion of health-related quality of life measures in stroke research is “the most strik-
ing change that has occurred over the past five years”.
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APPENDIX 4: NEUROLOGICAL REHABILITATION
AFTER STROKE

This appendix describes the underlying biological mechanisms by which rehabilitation helps
stroke survivors rebuild their lives. The following is adapted from a previously published review
(Heitzner and Teasell, 1998).

Conceptual Framework

The World Health Organization published its International Classification of Impairments,
Disabilities and Handicaps in 1980.This conceptual model suggests disease may give rise to
impairment, which in turn may lead to the development of disability. Handicap results when an
impairment or disability limits or prevents fulfilment of a social role that is normal for a per-
son. This simple outcome (recovery) continuum for stroke can be used as a basic foundation
to discuss recovery and related issues.

Recovery Outline for Stroke

DISEASE IMPAIRMENT DISABILITY HANDICAP
Type of lesion Signs of lesion: Limitations in Limitation in social
* Infarction * Praxis* activities roles such as
* Hemorrhage * Executive of daily living * Physical dependence
Size and site Functions* Management of: * Mobility
of lesion * Visual * Bowel » Occupation
e Dysarthria*  Bladder » Economic
* Dysphagia* » Dressing self-sufficiency
* Language * Bathing
* Attention/Spatial * Eating
Functions » Communication
* Memory » Locomotion

* Praxis: actions and overt behaviour (Mosby’s 4th Edition); Executive Functions: judgement
and decision making; Dysarthria: difficult, poorly articulated speech, resulting from interference
in the control over the muscles of speech (Mosby’s 4th Edition); Dysphagia: difficulty in swal-
lowing (Mosby’s 4th Edition).

Functional Recovery from Stroke

Recovery following a stroke can be roughly divided into two levels:

1. spontaneous or intrinsic neurological recovery of impairments;
2. functional or adaptive recovery from disability.
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1. Spontaneous or Intrinsic Neurological Recovery

As a rule, the severity of the initial deficit is inversely proportional to the prognosis for recov-
ery. Most spontaneous recovery occurs during the first three to six months after the onset of
stroke. The course of recovery negatively accelerates as a function of time and is a predictable
and law-abiding phenomenon. This type of recovery has until recently been regarded as largely
inaccessible to medical intervention or manipulation. Neurological deficits resulting from a
stroke are often referred to as impairments. These are determined primarily by the site and
extent of the stroke.

Peak neurological recovery from stroke occurs within the first one to three months. A num-
ber of studies have shown that recovery may continue at a slower pace for at least six months.
In up to 5% of patients, recovery may continue for up to one year, especially in that group of
patients most severely disabled at the time of initial examination. Progress towards recovery
may be arrested or may plateau at any stage of recovery with only a very small percentage of
those with moderate to severe stroke (about 10%) achieving full recovery.

The return of motor power is not synonymous with recovery of function. Function may be
hampered by the inability to perform skilled coordinated movements, apraxias (inability to per-
form purposeful acts), sensory deficits, communication disorders and cognitive impairment.
Functional improvements may occur in the absence of neurological recovery. Functional recov-
ery (the ability to do activities despite limitations) and improvement in communication may
continue for months after neurological recovery is complete.

2. Functional or Adaptive Recovery

Functional recovery refers to improvement of independence in such areas as self-care and
mobility. It depends on the patient’s motivation,2 ability to learn and family supports as well as
the quality and intensity of therapy. This type of recovery is accessible to intervention/manipu-
lation and is influenced by, but may occur independently of, neurological recovery. Functional
deficits are often referred to as disabilities and are measured in terms of ability to perform
activities of daily living.

The ability to ambulate is an important outcome after stroke. However, many initially depen-
dent walkers never achieve what would be considered walking speeds that are needed to
become independent community ambulators. Thus, better rehabilitative strategies are needed
to get more patients independent in walking longer distances at speeds that permit efficient
community activities.

Upper extremity function is another important outcome. Arm and hand function for most
patients tend to improve for up to 12 weeks. Patients who have fair function by three months,
whereby they can flex and extend the affected fingers and wrist, can improve for more than a
year in specifically practised tasks.

23 Motivation is the drive to improve function and overcome disability, and is cited as an essential factor for successful rehabilitation. The perceived lack of moti-
vation in elderly patients has been put forward as the reason for not accepting them into intensive stroke rehabilitation programs. Lack of motivation has
often been linked to poor or modest outcomes. However little research has been done on the role of motivation in the rehabilitation process and the causes
of poor motivation. The elderly patient’s “lack of motivation” may be part of depression, an expression of personality, or the effect of comorbid illnesses. It
may also represent a loss of hope or an expression of cultural/spiritual values.



Heart and Stroke Foundation of Ontario 61

Higher cerebral functions are also likely to show some improvement despite a serious initial
impairment. Approximately 35% of acute stroke patients will have an aphasia on admission to
an acute hospital, and approximately 18% at discharge from the acute and rehabilitation stay.
Most improvement occurs within 12 weeks, although gains that are important for social func-
tioning may continue for a year.

Multiple cognitive impairments that equate to a dementia are becoming increasingly recog-
nized. Some patients will improve over the six months post-stroke. However, dementia was
found in a community study to be nine times more frequent in the first year after stroke than
expected (Kokmen et al., 1996). Dementia is a new potential issue complicating long term out-
come in stroke, especially in the elderly.

Individual Studies Looking at Recovery

Jorgensen et al. (1995b) studied 1,197 acute stroke patients. His Copenhagen Stroke Study
consisted of a large unselected community-based population. Impairments were classified using
the Scandinavian Neurological Stroke Scale (SNSS) and functional disability was defined accord-
ing to the Barthel Index (BI). The researchers found that 21% of stroke patients died. The initial
impairments of the stroke survivors were 1/3 severe to very severe, 1/3 moderate and 1/3
mild. Typically, recovery for impairment and functional disability meant the highest recorded
scores in SNSS and BI, respectively, with no further improvement.

Neurological recovery occurred an average of two weeks earlier than functional recovery. The
table presents the recovery from neurological and functional disabilities over time. In stroke
survivors, the best neurological recovery in 80% of the patients occurred within 4.5 weeks,
while best ADL function was achieved by six weeks. The timing of neurological and functional
recovery was strongly related to initial stroke severity and functional disability. Jorgensen et al.
(1995b) demonstrated that 2/3 of stroke survivors have mild to moderate strokes and are able
to achieve independence in activities of daily living.

Impairment and Functional Disability Outcome of the Survivors in the
Copenhagen Stroke Study (Jorgensen et al., 1995b)

Impairment Recovery Functional Disability Recovery

Category % of Survivors! | Weeks? Category % of Survivorst | Weeks?

Very Severe 4 10 Very Severe 14 11

Severe 7 9 Severe 6 115

Moderate 11 5.5 Moderate 8 6

Mild/No Disability 78 2.5 Mild 26 2.5
No Disability 46

1 Percentage of survivors after rehabilitation was completed.
2 Time required for best recovery reached in 80% of the patients after rehabilitation was
completed.
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Maintenance of Stroke Recovery

Once functional status remains relatively stable, it plateaus. Between six months and three
years post-stroke, the average level of functional ability is maintained. Beyond five years, slight
increases in institutionalization and deterioration in function are noted, most likely related to
the effects of increasing age and comorbidity. Although overall function remains stable, there
are differential shifts in performance of specific functions following stroke rehabilitation.
Mobility and bowel incontinence continue to improve long term. However, activities of daily
function tend to decline. This has been related to caregivers providing increasing assistance
once patients are discharged home.

One significant finding is that following stroke several social activities decline. Socialization in
and outside the home, as well as various hobbies, decline significantly. The stroke impairment
itself does not fully account for the decrease in socialization.

Prognostic Factors

Several indicators predict the degree of recovery, outcome and the likelihood of making sub-
stantial gains in rehabilitation. These include:

* age;

* stroke severity;

* cognitive problems;

» medical comorbidities;

* supportive environment;

* incontinence;

* neglect or visual spatial difficulties;

» presence of a supportive caregiver;

* depression;

» functional abilities on entry into rehabilitation.

Comorbidity is particularly important in stroke rehabilitation. For example, patients with a his-
tory of congestive heart failure do significantly less well in rehabilitation as do persons with a
history of previous strokes. Rehabilitation has also been shown to be ineffective in elderly
stroke patients with severe dementia. The prognostic impact of comorbidities tends to be
cumulative such that the aggregate impact of comorbidigy affects outcomes.

Neurophysiological Basis of Recovery

Animal models that study recovery of motor function after stroke offer the potential to exam-
ine the mechanisms of specific rehabilitative strategies on brain recovery. It is likely that those
techniques resulting in the most robust plasticity in brain will be those that result in the most
extensive neurological recovery.
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Terminology for Post-injury Gains (Adapted from Dobkin, 1997:Table 6)

Term Definition Dobkin’s Commen

Recovery Complete return of identical functions that
were lost or impaired.

Restitution Tendency of a neural network to recover Relatively independent of external vari-
after an interruption as a consequence of ables such as physical and cognitive stim-
internal, biologic events. ulation. It includes the biochemical events

that tend to recover in neural tissue.

Substitution Functional adaptation of a defective but Depends on external stimuli such as
partially restored neural network that rehabilitative interventions. Partially
depends on external stimulation. restored neural networks compensate

for components lost or disrupted by the
injury.

Sparing Adequate function through residual neural

pathways.

Compensation

Functional adaptation for an impairment or
disability

Processes Involved in Spontaneous or Intrinsic Neurological Recovery

A number of processes have been identified in neurological recovery after a stroke.The role
these factors play in intrinsic or spontaneous recovery is not completely understood. Recovery
from stroke is often attributed to resolution of edema and return of circulation to the
ischemic penumbra. However, these mechanisms do not account for the recovery that typically
occurs several weeks after stroke.

Factors that contribute to recovery fall into three categories:

1.
2.
3.

local central nervous system (CNS) processes (early recovery);

central nervous system reorganization (later recovery);

secondary peripheral factors.

Mechanisms of Recovery from Stroke (Adapted fromm Dombovy, 1991)

Mechanism Time Frame of Occurrence

1. Local Processes

Resolution of edema
Resolution of ischemic penumbra
Resolution of remote functional depression (diaschisis)

2. CNS Reorganization

Neurotransmitter alterations
Unmasking (release from inhibition) of ipsilateral
sand alternate pathways

Synaptogenesis

3. Secondary Peripheral Factors

Weeks to 2 months
* Hours to weeks
» Days to months

Immediate to a few months
* Weeks to month

Weeks to years
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1. Local Central Nervous System (CNS) Processes (Early Recovery)

These local processes leading to initial clinical improvement occur independent of behaviour
or stimuli:

Local Edema

Post-stroke edema surrounding the lesion may disrupt nearby neuronal functioning. As the
edema subsides, these neurons may regain function. Much of early recovery is probably due to
resolution of edema surrounding the infarcted area. This process may continue for up to eight
weeks but is generally completed much earlier. Cerebral hemorrhages tend to have more
edema, which may take longer to subside.

Diaschisis

This is a state of depressed function that results from a sudden interruption of a major input
to a part of the brain remote from, but functionally connected to, the site of brain damage.
Injury to one area of the brain can suddenly deprive other areas of normal brain tissue of a
major source of stimulation. The term diaschisis was coined to describe these distant effects
which appear to be reversible. Neuronal function may return with resolution of diaschisis.

Reperfusion of the Ischemic Penumbra

A focal ischemic injury consists of a core of low blood flow that eventually infarcts, surrounded
by a region of reduced blood flow, the ischemic penumbra, which is at risk of infarction but still
salvageable. Reperfusion of this area can allow affected and previously non-functioning neurons
to resume functioning with subsequent clinical improvement.

2. Central Nervous System Reorganization (Later Recovery)

Dombovy (1991) notes that some of the basic mechanisms thought to underlie the later
return of function are, the bilaterality of the brain, dendritic sprouting and synaptogenesis,
unmasking of alternative pathways, and development of cortical inhibition. In addition, numer-
ous alterations in neurotransmitters and cerebral metabolism occur following brain injury.
These contribute to the observed deficits via interactions, both at the site of injury and in
remote areas of the brain (diaschisis).

Importance of Brain Plasticity

The potential for significant plasticity of the human central nervous system is widely accepted.
With regard to the motor system, this neuroplasticity has broad implications for motor learn-
ing and functional recovery after a stroke.
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Recovery of function can continue for months or years. Traditionally, neurology has emphasized
the correlation between the localization of the lesion and the deficit in functioning. Certain
areas of the brain control certain functions.When an area is destroyed that function is lost.
While this approach is essential to an understanding of neurological symptoms and syndromes,
it has frequently led to therapeutic nihilism. Greater emphasis is being placed on the plasticity
of the brain and increased efforts to obtain maximum recovery and reorganization of function
of the damaged nervous system.There is increasing evidence that much of the recovery after
CNS insult depends upon adaptive restructuring of the residual functioning brain tissue. In
large strokes, the deficit is greater and recovery more limited because there is less residual
brain tissue.

Many mechanisms account for improvement following stroke. Much of the improvement is sim-
ply learning compensatory techniques. However, a range of potential biological mechanisms
may contribute to gains through neuroplasticity, which in turn may interact with other vari-
ables, for instance, a higher premorbid level of education predicts better cognitive and func-
tional outcomes. Age, the number of lesions, the timing of sequential lesions and genetic fac-
tors also contribute to the degree of neuroplasticity and the potential for neurorestoration.

Plasticity in the somatosensory cortex was shown in the early and mid-1980s. It was demon-
strated in primates that sensory representation of the palms and fingers underwent substantial
reorganization in the somatosensory cortex following a peripheral nerve injury or after differ-
ential sensory stimulation of restricted skin surfaces. Similar cortical changes, whereby adjacent
neurons take over lost functions in primate motor systems in response to repetitive training,
have been noted. During motor learning, multiple areas of adjacent cortex are “recruited”. In
human studies after stroke, functional imaging and cortical magnetic stimulation techniques
show that multiple groups of neurons that represent aspects of a sensorimotor or cognitive
behaviour can expand their representations to neighbouring cells that then participate in the
behaviour.

Functional Role of Brain Structures

One explanation for these varying rates of recovery is that the rate of recovery depends on
the functional role of the damaged structures. Recovery is delayed after injury to structures
that control elementary functions requiring immediate execution (movement, sensation, vision,
etc.). These functions involve precise neural networks. Injury results in slower recovery and
long-lasting dysfunction. In contrast, the networks of structures mediating higher cortical func-
tions are extensive and distributed. As a result, they are capable of adaptive restructuring with
quicker and more complete return of the lost function (e.g., aphasia, apraxia, neglect). If there is
a large lesion and the entire network responsible for the higher cortical function is destroyed,
there may be little if any recovery (e.g., global aphasia).
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The concept of a tight relationship between brain structure and a given cognitive or behav-
ioural function has led to the belief that once a specific area of the brain is lost it results in
irrevocable loss of function by that brain tissue. Laboratory and clinical findings do not always
support strict localization, which provides support for recovery. For example, experimental
results in animals show that brain damage created in two temporally separated surgeries, often
produces much less behavioural dysfunction than when the same tissue is removed in one
surgery. In addition, slowly evolving tumours often produce much less behavioural dysfunction
than rapidly evolving strokes affecting the same region. As well, the structure determines func-
tion concept, and does not account for spontaneous recovery in the absence of lost tissue.
This process of CNS reorganization or adaptation is not felt to be spontaneous but results
from responses to stimuli or learning.

Learning vs. Recovery

Both neurological recovery and motor learning occur post-stroke. There are no data to con-
tradict the supposition that individuals post-stroke can learn new motor skills using their
involved limbs in a fashion similar (although attenuated) to healthy individuals. The ability to
learn new motor skills likely represents a continuum based on the severity of neurologic
deficits. Several studies have shown the ability of individuals post-stroke with chronic, stable
motor deficits to improve their motor functioning after specialized intensive training. Also, the
amount of improvement correlates with the intensity of rehabilitation. Is this neurological
recovery or is it learning? Can the two phenomena truly be distinguished? Cortical mapping
has demonstrated changes in the organization of the cerebral cortex associated with learning
motor tasks in the intact brain, as well as in the injured brain.

3. Secondary Peripheral Factors

Secondary peripheral factors refer to general deconditioning and muscle weakness that accom-
pany any prolonged period of bed rest. These factors add to already apparent neurologic
deficits.
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APPENDIX 5: SUMMARY OF THE RESEARCH EVIDENCE ON
THE EFFECTIVENESS OF STROKE REHABILITATION

Dr. Robert Teasell reviewed the research literature on stroke rehabilitation with an emphasis
on studies done after the Agency for Health Care Policy and Research report (AHCPR)
(Gresham et al., 1995).The research methods and findings were written and circulated to a
subgroup of the Consensus Panel for review. The brief summary prepared by Dr.Teasell for the
Panel’s deliberations is presented below. It includes recommendations showing how the evi-
dence can be translated into practice.

Recommendations made in the ACHPR Stroke Rehabilitation Guidelines (Gresham, 1995) are
indicated by “*”. The “major” recommendations appear in Chapter 4 as expert advice based on
research evidence.The “minor” recommendations are presented in Chapter 6 to illustrate the
various clinical guidelines that can come from a systematic ongoing review of the research evi-
dence.

STROKE OUTCOME MEASURES

Functional Outcome Measures

» The Barthel Index is largely an activities of daily living scale (ADL), reliable and
well-validated. It fails to measure cognitive or communication functions.

» The Functional Independence Measure (FIM) is more comprehensive than the Barthel; it is
reliable and well-validated. It is limited in its ability to measure cognitive and communication
measures.

» The PULSES Profile is a simpler functional outcome score. It is reliable and valid but suffers
from an inability to measure discrete functions.

» The Canadian Institute for Health Information (CIHI) recommended FIM for use in facility-
based settings. It was suggested, however, that additional cognitive and communication items
would improve the usefulness of FIM in stroke.

Major Recommendation: An overall functional outcome score that is reliable, valid and easily
administered should be used to assist with acute triaging, monitoring of rehabilitation progress and
phasing out of rehabilitation support. Currently, the best overall functional measure is FIM. It is highly
reliable and valid, is well recognized across Canada and has been endorsed by CIHI (Level 1a evi-
dence). Since FIM is inadequate for assessing communication and cognitive elements for stroke
patients, additional elements or assessment tools in these areas will be necessary.
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Health-Related Quality of Life Measures (QOL)

* QOL measures enable broadening of the scope of outcome measures and provides for
patient input. QOL measures are more subjective and are sometimes used to direct atten-
tion away from the lack of success of therapy when measured by more objective indicators.

Minor Recommendation: Health-Related Quality of Life Measures can add patient-focused input
to functional outcome measures.

COMPREHENSIVE STROKE REHABILITATION PROGRAMS
Stroke Rehabilitation Efficacy Studies

» Strong (Level 1a) evidence that specialized (interdisciplinary) stroke rehabilitation units
improve a variety of medical and functional outcomes when compared to rehabilitation
delivered on general medical units.

» Strong (Level 1a) evidence that greater intensities of therapies result in improved functional
outcomes, although the effect is modest.

» Strong (Level 1a) evidence that rehabilitation has an independent role in improving function-
al abilities beyond that explained by neurological recovery alone.

* Moderate (Level 1b) evidence that specialized stroke rehabilitation units provide better
functional outcomes for the same resources as general rehabilitation units.

Major Recommendation: Following an acute stroke, patients who meet the criteria should have
access to specialized (interdisciplinary) stroke rehabilitation (Level 1a evidence).

Timing of Stroke Rehabilitation

» Strong (Level 1a) evidence that earlier rehabilitation interventions are associated with
improved functional outcomes.

» *Limited (Level 2) evidence that patients with an acute stroke should be mobilized as soon
as is medically feasible.

» *Consensus (Level 3) evidence that stroke patients should be encouraged to perform self-
care activities as soon as medically feasible and, if necessary, should be offered compensatory
training to overcome disabilities.

Major Recommendation: Following an acute stroke, appropriate patients should be mobilized and
transferred to a specialized interdisciplinary rehabilitation unit as soon as medically stable (Level 1a
evidence).
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Baseline Assessment at the Time of Rehabilitation Admission

» Functional outcome measures such as the FIM provide objective measures of functional
ability.

» Strong (Level 1a) evidence that functional deficits at the time of admission to rehabilitation
are correlated with functional outcomes at rehabilitation discharge and long-term follow-up.

» *Consensus (Level 3) opinion that a well-standardized measure of disabilities in basic ADL
should be administered to all patients by a rehabilitation professional who is skilled in its
use.

» *Consensus (Level 3) opinion that baseline assessment of motor function should include a
thorough evaluation of motor control and muscle strength, mobility, balance, and coordina-
tion (using standardized instruments). Assessment should be performed by professionals
who are experienced in rehabilitation, the evaluation of neurological impairments and the
completion of these instruments.

» *Consensus (Level 3) opinion that a psychological examination should be performed in
patients who show evidence of cognitive or emotional problems on clinical examination or a
mental status screening test. Complete neuropsychological testing is required when more
precise understanding of the deficits will facilitate treatment.

» *Consensus (Level 3) opinion that patients with problems in functional communication on
routine testing should be evaluated using a motor-speech examination, a functional assess-
ment of language and communication abilities, and selected standardized tests; assessment
should be performed by a professional who is experienced in the evaluation of speech and
language disorders and in the administration of these instruments.

» *Consensus (Level 3) opinion that assessment of family and potential caregiver support and
of the living environment is an important part of baseline assessment. A well-standardized
instrument should be used when applicable.

Minor Recommendation: At the time of admission to a rehabilitation program, rehabilitation clini-
cians experienced in evaluation and administration of standard assessment instruments should evalu-
ate disability in basic activities of daily living (ADLs), motor, cognitive and communication abnormalities
and family and caregiver support (Level 3 evidence).

Setting Rehabilitation Goals

» *Consensus (Level 3) opinion that both short- and longer-term goals need to be realistic in
terms of current levels of disability and the potential for recovery; goals should be mutually
agreed to by the patient, family, and rehabilitation team and should be documented in the
medical record in explicit, measurable terms.

Minor Recommendation: Realistic short- and long-term rehabilitation goals should be mutually
agreed to by the patient, family and rehabilitation team (Level 3 evidence).
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Education and Discharge Planning

» *Consensus (Level 3) opinion that patients who survive the acute stroke, and their families,
should be thoroughly instructed in the effects and prognosis of the stroke, potential compli-
cations, and the need and rationale for treatments.

» *Consensus (Level 3) opinion that families or involved others should be active participants
in the rehabilitation process.

» *Consensus (Level 3) opinion that discharge planning should begin at the time of admission.

* *Moderate (Level 1b) evidence that patients, families and involved others should be given
information and provided with ample opportunity to learn about the causes and conse-
quences of stroke and the goals, process, and prognosis of rehabilitation. Family members
and other potential caregivers should receive thorough training in techniques and problem-
solving approaches required to provide effective support.

Monitoring Progress During Rehabilitation

» *Consensus (Level 3) opinion that the patient’s progress during rehabilitation should be doc-
umented at least weekly during an intense rehabilitation program in an inpatient rehabilita-
tion facility, and at least every other week during less intense inpatient or outpatient and
home rehabilitation programs. A subset of the standardized measures administered at base-
line assessment should be chosen, targetting those impairments and disabilities that have
been the focus of treatments during the preceding period.

Discharge from Stroke Rehabilitation

» *Consensus (Level 3) opinion that discharge from a rehabilitation program should occur
when reasonable treatment goals have been achieved. Absence of progress on two succes-
sive evaluations should lead to reconsideration of the treatment regimen or the appropri-
ateness of the current setting.

» *Consensus (Level 3) opinion that assessment prior to discharge should include the patient’s
functional status, the proposed living environment, the adequacy of support by family or
involved others, financial resources, and the availability of social and community supports.

» *Consensus (Level 3) opinion that discharge planning should begin at the time of admission.
It should be a systematic, interdisciplinary process, coordinated by a single health provider. It
should intimately involve the patient and family. It should include assessment of the patient’s
living environment, family/caregiver support, disability entitlements, and potential for voca-
tional rehabilitation. To the maximum extent possible, all decisions should reflect a consensus
among the patient, family/caregivers, and rehabilitation team.
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OUTPATIENT REHABILITATION
Durability of Rehabilitation Gains

* Moderate (Level 1b) evidence that functional gains are maintained over the short-term.
* Moderate (Level 1b) evidence that functional gains decline over the long-term.

Community-Based vs. Hospital-Based Initial Stroke Rehabilitation

» Strong (Level 1a) evidence that higher level stroke patients can be discharged and rehabili-
tated in the community by interdisciplinary stroke rehabilitation teams rather than on an
inpatient rehabilitation unit and achieve similar outcomes.Where introduced, such programs
reduce hospital length of stay by approximately one week.

 Limited (Level 2) evidence that such programs do not significantly reduce overall costs.

* Moderate (Level 1b) evidence that discharging moderately or severely impaired stroke
patients back to the community has significantly worse outcomes than admission to a spe-
cialized stroke rehabilitation unit.

* Moderate (Level 1b) evidence that discharging moderately or severely impaired stroke
patients back to the community means that a significant number of patients will receive
inadequate rehabilitation services in the rehabilitation phase.

Major Recommendation: Higher level stroke rehabilitation patients can be discharged following
acute stroke care to outpatient or community-based interdisciplinary stroke rehabilitation programs
(Level 1a evidence).

Major Recommendation: Moderate and severe stroke patients should be managed on specialized
inpatient rehabilitation units (Level 1b evidence).

Outpatient Stroke Therapy in the Sub-acute Phase

» Strong (Level 1a) evidence that stroke patients benefit from outpatient rehabilitation pro-
grams when compared to no treatment.

» Conflicting evidence as to whether home-based outpatient therapy is superior to treatment
in hospital-based outpatient therapy.

* *No consensus that one form of outpatient therapy delivery is superior to another.

» Limited (Level 2) evidence that for elderly frail stroke patients, day hospital services reduce
death and institutionalization when compared to home-based outpatient therapy.

 Limited (Level 2) evidence that for younger stroke patients, home- or community-based out-
patient rehabilitation improves functional and quality of life outcomes.

Major Recommendation: Stroke patients should have access to outpatient interdisciplinary special-
ized, stroke rehabilitation programs, that can be hospital or community-based (Level 1a evidence).
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Rehabilitation in the Chronic Phase

Limited (Level 2) evidence that long-term stroke rehabilitation is beneficial.

*Consensus (Level 3) opinion that the stroke survivor’s continuing care needs should be
coordinated by a single physician or health care provider with the stroke survivor and the
principal caregiver.

*Consensus (Level 3) opinion that the stroke survivor’s progress should be evaluated within
one month after return to a community residence and at regular intervals during at least the
first year, consistent with the person’s condition and the preferences of the stroke survivor
and family. Monitoring of physical, cognitive, and emotional functioning and integration into
family and social roles is especially important.

*Consensus (Level 3) opinion that continued rehabilitation services should be considered to
help the stroke survivor sustain the gains from the rehabilitation program and to build on
patient and family strengths and interests as that patient becomes reintegrated into the
home and community. Services should be phased out as measurable benefit diminishes.

Specific Interventions in Long-Term Rehabilitation

Moderate (Level 1b) evidence that physiotherapy/occupational therapy in the long-term
phase improves functional and quality-of-life outcomes.

Limited (Level 2) evidence that long-term aphasia treatment improves language impairments
and functional communication.

Limited (Level 2) evidence that leisure therapy counselling improves the number of leisure
activities.

Major Recommendation: Long-term rehabilitation services should be available to appropriate
stroke patients.The services that are provided should be based on demonstrated need and improve-
ments in functional outcomes, and will often involve only one discipline (Level 2 evidence).

STROKE REHABILITATION TRIAGE
Entry to Rehabilitation

*Consensus (Level 3) opinion that to the maximum extent possible, decisions about entry
into a rehabilitation program should reflect a consensus among the patient, family or
involved others, physician (in collaboration with care providers), and the rehabilitation pro-
gram.

*Consensus (Level 3) opinion that the most important determinants of the need for a reha-
bilitation program are the patient’s type/types and severity/severities of impairments and
functional disabilities, the ability to learn, and physical activity endurance.




Heart and Stroke Foundation of Ontario 73

*Consensus (Level 3) opinion that admission to an interdisciplinary rehabilitation program
should generally be limited to patients with disabilities in two or more of the following areas
of function: mobility, performance of the basic activities of daily living, bowel or bladder con-
trol, cognition, emotional functioning, pain management, swallowing and communication.

Consensus (Level 3) opinion that health care providers and hospitals who refer patients to
rehabilitation programs should be knowledgeable about the capabilities of programs in their
communities.

Major Recommendation: Acute stroke patients should be assessed by an experienced rehabilita-
tion clinician(s). He or she should use objective assessment criteria to determine the intensity and set-
ting most appropriate for the patient (Level 1a evidence).

Stroke Rehabilitation Patient Selection/Triage

The two most powerful predictors of functional recovery and eventual discharge home are
initial stroke severity and the patient’s age and these can be used to determine appropriate
stroke rehabilitation triage.

Patients can be divided up into three groups based on stroke severity: mild, moderate and
severe.

Mild Strokes

Strong (Level 1a) evidence that mild stroke patients can be rehabilitated in an outpatient
setting.

*Consensus (Level 3) opinion that stroke patients who met threshold criteria and require
only supervision or minimal assistance in mobility or ADL are usually candidates for home
or outpatient rehabilitation if the home environment and support are adequate, or for a
nursing facility if they are not.

*Consensus (Level 3) opinion that stroke patients who have a mild functional deficit but are
able to live independently and manage both basic or more complex activities of daily living
may benefit from selected rehabilitation services, but do not require an interdisciplinary
rehabilitation program.

Moderate/Severe Strokes

Moderate (Level 1b) evidence that moderately severe strokes are best managed in compre-
hensive intensive stroke rehabilitation units.

Limited (Level 2) evidence that severe strokes are best managed in more long-term less
intensive stroke rehabilitation units as compared to comprehensive intensive stroke rehabili-
tation units.

*Limited (Level 2) evidence that patients who meet threshold criteria and need moderate to
total assistance in mobility or performing basic activities of daily living are candidates for an
intense rehabilitation program, if they are able to tolerate three or more hours of physical
activity each day, or less intense programs if they are not.
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Age
 Limited (Level 2) evidence that younger stroke patients <55 years of age should be admitted

to inpatient intensive rehabilitation units even if severe.

» Limited (Level 2) evidence that elderly stroke patients >75 years of age in the lower half of
the middle severity group should be admitted to less-intensive stroke rehabilitation units.

SPECIFIC REHABILITATION INTERVENTIONS

Medications in Stroke Recovery

» Conflicting evidence that d-amphetamines improve neurological recovery following a stroke.

* Suggestion, based on animal studies, that certain medications may inhibit neurological recov-
ery.

Recurrent Stroke Risk

» *Strong (Level 1a) evidence that cause-specific measures to prevent recurrent strokes
should be considered and implemented in all patients.

Major Recommendations: Strategies to prevent the recurrence of strokes should be optimized
(Level 1a evidence).

Medical Comorbidities

» *Strong (Level 1a) evidence that measures to prevent deep venous thrombosis (DVT) are
effective in markedly reducing the risk. Preferred treatments for DVT prophylaxis are low-
dose heparin and low molecular weight heparin.Warfarin, intermittent pneumatic compres-
sion and the use of elastic stockings are also effective.

» *Consensus (Level 3) evidence that patients who have had seizures after stroke should be
given anticonvulsant medications to prevent recurrent seizures.

Minor Recommendation: Stroke patients with leg paralysis/immobility should be treated with low-
dose heparin prophylaxis, warfarin or compression stockings (Level 1a evidence).

Minor Recommendation: Anticonvulsant medications should be considered in patients who have
had a post-stroke seizure (Level 3 evidence).
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Sensorimotor Deficits and Impaired Mobility

» *Limited (Level 2) evidence that stroke patients, who have functional deficits and at least
some voluntary control over movements of the involved arm or leg, will benefit from being
encouraged to use the limb in functional tasks and be offered exercise and functional train-
ing directed at improving strength and motor control, relearning sensorimotor relationships,
and improving functional performance.

» *Consensus (Level 3) opinion that patients with persistent, nonremediable, functional deficits
should be taught compensatory methods for performing important tasks and activities, using
the affected limb when possible, and when not, the unaffected limb.

* Moderate (Level 1b) evidence that for carefully selected chronic stroke patients the forced-
use paradigm can improve functional outcomes of the upper extremity.

* Moderate (Level 1b) evidence that use of body weight support in gait training improves
functional outcomes.

» Strong (Level 1a) evidence that EMG biofeedback is superior to conventional physiotherapy
in improving ankle dorsiflexion strength.

 Strong (Level 1a) evidence that EMG biofeedback is not superior to conventional physio-
therapy in treating upper extremity paresis/dysfunction.

Minor Recommendation: Stroke patients with functional sensorimotor deficits and some voluntary
movements of the involved arm and leg should be offered exercise and functional training directed at
improving strength and motor control, relearning sensorimotor relationships and improving functional
performance.

Minor Recommendation: Stroke patients with persistent functional deficits unresponsive to remedi-
al therapy should be taught compensatory methods for performing functional tasks.

Cognitive and Perceptual Deficits

» *Cognitive deficits that preclude effective learning are contraindications to rehabilitation.

» *Consensus (Level 3) evidence that cognitive and perceptual problems not severe enough to
preclude rehabilitation require goal-directed treatment plans.

Minor Recommendation: Stroke patients with cognitive and perceptual deficits that do not pre-
clude rehabilitation should receive goal-directed treatment.
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Communication Deficits

» Strong (Level 1a) evidence that language therapy is efficacious in the management of aphasia;
this benefit is greater when initiated earlier (before spontaneous recovery is complete) than
when initiated after spontaneous recovery is complete.

 Limited (Level 3) evidence that trained volunteers are as effective as language therapists.

Minor Recommendation: Stroke patients with aphasia should be offered language therapy (Level
1a evidence).

Dysphagia and Aspiration Post-Stroke

» Strong (Level 1a) evidence that aspiration following stroke puts patients at substantially
higher risk of developing pneumonia.

» VMBS (videofluroscopic modified barium swallow) studies are the “gold standard” for deter-
mining aspiration; there are no proven guidelines for determining who should receive VMBS
studies.

» Limited (Level 2) evidence that VMBS studies performed in hemispheric stroke rehabilitation
patients over two weeks post-stroke do not reduce the incidence of pneumonia.

* Moderate (Level 1b) evidence that two weeks of intensive dyphagia monitoring by a thera-
pist four weeks following a stroke does not alter the outcome.

 Limited (Level 3) evidence that early swallowing assessment and dysphagia management
reduces the risk of pneumonia in stroke patients.

» Moderate (Level 1b) evidence that gastrostomy feeding tubes are superior to nasogastric
tube feeding.

Minor Recommendation: Stroke patients at potential risk of dysphagia should be clinically
assessed in acute care for aspiration. Dysphagia management should be instituted where appropriate
(Level 2 evidence).

Nutrition

» Malnutrition is a common but often underestimated problem in hospitalized stroke patients.

* Moderate (Level 1b) evidence that malnutrition is associated with poorer functional out-
comes and longer lengths of stay in hospital.

 Limited (Level 2) evidence that malnutrition is associated with an increased risk of medical
complications.

 Limited (Level 2) evidence that improvement in nutritional status of malnourished stroke
patients improves responses to rehabilitation therapies.

Minor Recommendation: Stroke patients should be assessed for malnutrition and any deficiencies
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Spasticity and Contractures

» *Consensus (Level 3) opinion that spasticity and contractures should be prevented/treated
by antispastic pattern positioning, range-of-motion exercises, stretching, and/or splinting.

Minor Recommendation: Spasticity and contractures should be managed with stretching exercises
and proper positioning/splinting (Level 3 evidence).

Painful Hemiplegic Shoulder

» While shoulder subluxation is not always associated with shoulder pain, spasticity generally
is.

» Hemiplegic shoulder pain appears to be due to a combination of spastic muscle imbalance
and a frozen contracted shoulder.

» Moderate (Level 1b) evidence that shoulder slings are not that effective in reducing shoulder
subluxation; slings may contribute to shoulder contractures.

» *Moderate (Level 1b) evidence that the prevention of shoulder injuries should emphasize
proper positioning and support, and avoidance of overly vigorous range-of-motion exercises.

* Moderate (Level 1b) evidence that overhead pullies lead to hemiplegic shoulder pain.

 Limited (Level 2) evidence that Phenol and Botox injections of the subscapularis and pec-
toralis major muscle improve shoulder range of motion and decrease shoulder pain; the
benefit appears to be short-lived.

Minor Recommendation: The hemiplegic shoulder, particularly early on, should be properly posi-
tioned and supported, preferably not with slings. Overly vigorous range of motion or pulley exercises
should be avoided (Level 1b evidence).

Acupuncture in Stroke

 Limited (Level 2) evidence that acupuncture is beneficial in the treatment of stroke.There is
contradictory evidence in RCTs but there is enough cumulative evidence to suggest that
acupuncture is beneficial in the acute stage.

Bladder Disorder Post-Stroke

» *Limited (Level 2) evidence that persistent urinary incontinence after a stroke should be
evaluated to determine its etiology, and cause-specific treatment should be implemented.

Minor Recommendation: Stroke patients with persistent urinary incontinence should have cause-
specific treatment (Level 2 evidence).
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Depression Post-Stroke

» Depression post stroke is quite common, being highest in the sub-acute or rehabilitation
group.
» Depression is predictive of functional outcome months to years post-discharge.

» *Strong (Level 1a) evidence that a high index of suspicion needs to be maintained and
appropriate steps should be taken to determine the presence and cause of depression.The
diagnosis of depression depends primarily on the clinical examination, supplemented when
necessary by the use of selected depression scales.

 Strong (Level 1a) evidence antidepressant medications improve post-stroke depression.

 Limited (Level 2) evidence methylphenidate (Ritalin) is as effective as other antidepressant
medications and acts more quickly.

 Limited (Level 2) evidence that antidepressant medications improve functional outcomes.

Minor Recommendation: All stroke patients should be clinically screened for depression and where
depression is present, antidepressant therapy offered if there are no contraindications (Level 1a evi-
dence).

REINTEGRATION INTO THE COMMUNITY

Family Problems

 Families, particularly one primary caregiver, bear the brunt of stroke patient care in the com-
munity.

» Strong (Level 1a) evidence that caregivers experience significant adjustment difficulties, in
particular higher rates of depression, greater deterioration in their own health, greater use
of health care resources and serious lifestyle disruption. After two to three years, one third
of caregivers are still having trouble adjusting.

* Moderate (Level 1b) evidence that family education and counselling provided in the early
stages following a stroke results in better family coping.

» *Moderate (Level 1b) evidence that clinicians need to be sensitive to potential adverse
effects of caregiving on family functioning and the health of the caregiver. They should work
with the patient and caregivers to avoid negative effects, promote problem solving, and facili-
tate reintegration of the patient into valued family and social roles

Major Recommendation: Stroke rehabilitation should include working with patients and caregivers
to promote problem solving, ensure adequate community supports are available to caregivers, and
facilitate reintegration of the stroke patient into valued family and social roles (Level 1b evidence).
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Socialization and Community Supports

» *Consensus (Level 3) opinion that acute care hospitals and rehabilitation facilities should
maintain up-to-date inventories of community resources, provide this information to stroke
survivors and their families/caregivers, and offer assistance in obtaining needed services.

» *Limited (Level 2) evidence that valued leisure activities should be identified, encouraged and
enabled.

Minor Recommendation: Rehabilitation teams should be in a position to assist stroke patients and
their caregivers in obtaining community supports (Level 3 evidence).

Minor Recommendation: Valued leisure activities of stroke patients should be identified and facili-
tated (Level 2 evidence).

Sexuality

» *Consensus (Level 3) opinion that sexual issues should be discussed during rehabilitation
and addressed again after transition to the community when the stroke survivor and signifi-
cant other are ready.

Minor Recommendation: Sexual issues should be discussed with the stroke patient and significant
other (Level 3 evidence).

Driving

» *Limited (Level 2) evidence that the assessment of the ability of a disabled stroke survivor
to drive a car should be based on a neurological examination, behavioural observations, and
evaluation by the provincial agency responsible for issuing driver’s licenses (including a stan-
dardized driving test). Neuropsychological testing should be obtained in persons with cogni-
tive or behavioural disorders. Referral to adaptive driving instruction should be considered.

Minor Recommendation: Stroke patients should be carefully assessed regarding driving
(Level 2 evidence).

Returning to Work

» *Consensus (Level 3) opinion that stroke survivors who worked prior to their strokes,
should, if their condition permits, be encouraged to be evaluated for the potential to return
to work. Vocational counselling should be offered when appropriate.

Minor Recommendation: Stroke patients should be provided with vocational assessment and coun-
selling where appropriate (Level 3 evidence).
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APPENDIX 6: BACKGROUND ON METHODS TO ASSESS THE
NEED FOR STROKE REHABILITATION IN ONTARIO

The Panel’s terms of reference included a description of the population’s need for stroke reha-
bilitation. A review of the literature determined the following:

1. Those who use the term “need” use different tools to measure different things (Ministry
of Health and Long-Term Care, hospitals, the Joint Policy and Planning Committee, public
health, epidemiologists, stroke survivors, families).

2. Itis not clear whether the amount of illness/disability in a population determines health
service need or whether health services define need.

3. The need for stroke rehabilitation may be defined by the community as who deserves the
services.

4. System design, system performance indicators, and data collection may change depending
on how need is defined.

Measuring Need

There are a number of ways to measure need.

Need Measured Using Historical Expenditure Patterns

It is assumed by some that resources are spent in the areas that have the greatest need. Thus,
historical expenditure patterns are seen to reflect health care need.

In 1995, the Resource Management Committee of The Premier’s Council recommended to the
government that Ontario should “move towards the allocation of resources based on the
health needs of residents in a geographic area rather than allocation based on existing or his-
torical expenditure patterns”. It called for a research program to develop the required decision
making tools. The ability to determine objectively a population’s need for health services will
demonstrate that some regions are not getting enough health resources whereas others have
too much.

Need Measured by the Comparative Lack of Resources

Ontario’s Joint Policy and Planning Committee (JPPC) reviewed population-based models used
in many jurisdictions to predict the consumption of hospital resources, particularly inpatient
acute medical services. An interim report noted that the community’s need for hospital ser-
vices is based partly on specific attributes of the population found to be associated with hospi-
tal service volumes (JPPC, 1999). These factors were further analysed to determine which ones
predicted most of the day-to-day service load in a community. For example, the level of mor-
tality and potential years of life lost in a community are two factors that predict the level of
health services required in the community. This approach is limited, however. Although stroke
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contributes to the mortality in a community and the potential years of life lost (PYLL), mortality
and PYLL do not predict the need for stroke rehabilitation.

The JPPC focused on hospital-based services. Ideally, Ontario’s population needs-based
methodology would relate the community’s need for a type of health service to all potential
services that could meet this need (e.g., both community- and institution-based providers).

Need Measured Using Social Concepts

The Central West Health Planning Information Network (CWHPIN) provided background
information on the concepts of normative, felt, expressed and comparative need for health ser-
vices in a geographic population.

» Normative need exists when the population’s health has not met standards set by experts.

» Comparative need stems from shortfalls in a community’s health status compared to similar
jurisdictions.

The work of the Ontario Cervical Screening Collaborative Group to achieve a 50% reduction
in cervical cancer mortality in Ontario by 2005 is an example of meeting normative and com-
parative health needs at the provincial level. The Consensus Panel on Stroke Rehabilitation is
the result of felt and expressed needs from stroke survivors and physicians for more attention
to stroke rehabilitation in Ontario.

Need Measured as Health Deficit or Health Risk

In its 1996 report, the Ministry of Health Needs/Impact-Based Planning Committee defined
need as a “measurable health status deficit” or a “measurable opportunity to maintain or
enhance health”. A number of indicators are listed to define deficits in the health status of a
community. The report also includes different ways to assign priority to various health needs.
CWHPIN is developing a method to assess the population’s need for rehabilitation services. It
will be using the four social concepts of “need” and the work of the Ministry of Health
Needs/Impact-Based Planning Steering Committee.

Some types of disability, some combination of functional limitations, and some level of severity
may present a risk to health that is responsive to rehabilitation. The concept of disablement in
gerontology provides a link between illness and progressive disability. Models of disablement
are being developed to describe the causal mechanisms of how illness induces functional limita-
tions that become a disability (Lawrence and Jette, 1996). The concept of disablement and sup-
porting research can provide a useful way to understand why some disabilities progress to
greater disability or to increased risk of illness. This understanding provides a basis for design-
ing rehabilitation interventions to slow deterioration.
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Ontario Assessments of the Need for Rehabilitation

The Institute for Work and Health published a comprehensive review of rehabilitation in
Ontario in 1995.This review summarized various models to estimate the need for rehabilita-
tion services. The authors concluded that given the complexity of the subject, designing a
model to assess the need for rehabilitation was beyond their scope.

A needs/impact-based planning model currently does not exist for the entire population of
stroke survivors. There are two disease-specific needs assessments that have applications to
stroke rehabilitation. One is the Health Information Partnership - Eastern Ontario Region and
the other is the Cardiac Care Network of Ontario’s work on cardiac rehabilitation. Both of
these initiatives are briefly described below.

The Health Information Partnership - Eastern Ontario Region

The Health Information Partnership - Eastern Ontario Region (HIP) and Queen’s University
published an epidemiological estimate of the need for evidence-based acute stroke services
including rehabilitation.

HIP proposed an epidemiological approach to estimating the need for stroke services in
Eastern Ontario. The study’s aim was to estimate the number of persons with a stroke-related
condition with the potential to benefit from effective interventions. Need for a health service
was defined as the capacity to benefit from the service. This definition of need may differ from
what people ask for and what the system provides, and seems independent of social policy, pol-
itics and culture. HIP distinguishes between core stroke rehabilitation services needed by all
stroke patients and restricted stroke rehabilitation services provided only to some patients for
a variety of reasons. The report is written for acute care but its language and four-step method
can be adapted for stroke rehabilitation:

Step 1. Identify stroke related impairments and disabilities.

Step 2: Estimate the incidence/prevalence of these stroke-related conditions.

Step 3: Identify effective rehabilitation services targetting each stroke-related condition.
Step 4: Link these steps to estimate the number of rehabilitation services required.

Secondary sources are used to carry out these steps. For example, information from stroke
registries used to identify the impairments and disabilities post-stroke, found that 50% of
stroke survivors can benefit from rehabilitation at week one. Another example, the 1990
Ontario Health Survey, was used to estimate the prevalence of stroke survivors in Eastern
Ontario with one or more chronic disabilities. HIP concluded that 100% of stroke survivors
need supportive services.

The report used the level of evidence framework from the U.S. Agency for Health Care Policy
and Research to determine effective rehabilitation interventions. The report lists these evi-
dence-based rehabilitation services for stroke patients in the acute phase and supportive ser-
vices in the chronic phase of disability.
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The HIP model outlines how to determine the need for stroke rehabilitation based on inci-
dence and prevalence of impairments and disabilities that respond to evidence-based interven-
tions. There is no mention of inpatient stroke rehabilitation or rehabilitation in long-term care
settings or home care.

Key concepts from HIP:

* Impairment and disability can be estimated using data from longitudinal studies from other
jurisdictions.

» The “capacity to benefit” must be considered.
» Effectiveness of rehabilitation interventions must be considered.

The Cardiac Care Network of Ontario

The Cardiac Care Network of Ontario (CCN) prepared a Report on Cardiac Rehabilitation in
June 1999. It estimated the need for cardiac rehabilitation in a population of patients with
established heart disease. Unlike the HIP report, CCN'’s work compared need with the com-
munity’s service capacity.

CCN provides a level of evidence framework used in several of its previous reports. As a
result, the Panel establishes that there is,“...unequivocal scientific evidence demonstrating that
cardiac rehabilitation and secondary prevention services ... decrease mortality, decrease the
need for interventional procedures, reduce the incidence of subsequent...MI...as well as
improve quality of life, functional capacity, emotional well-being and successful return to work.”

Although it appears that everyone with established heart disease can benefit from cardiac
rehabilitation, CCN'’s report focused on two specific subgroups - patients with and without a
medical event. The number of patients with an event (e.g., hospitalized) was calculated using
CIHI data. The number of persons without an event was estimated using an Ontario popula-
tion survey from the ICES Atlas: Cardiovascular Health and Services in Ontario, 1999.

Different rehabilitation participation rates were applied to the two different groups of eligible
patients. The report concluded that approximately 100,000 people per year in Ontario have
the capacity to benefit from completing a full program of evidence-based cardiac rehabilitation.

The number of places (existing and planned growth) in cardiac rehabilitation was determined
through a survey of the 10 larger, formal programs and compared to the projected need. A
survey of hospitals with cardiac rehabilitation programs projected growth over the next three
years to 8,500 patients. This capacity falls far short of the annual volume of 100,000 new
patients who could benefit from cardiac rehabilitation and who could be expected to seek car-
diac rehabilitation from the existing programs. This finding argues for a substantial increase in
cardiac rehabilitation capacity in Ontario.
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Key concepts from CCN:
* Participation rates must be considered as a factor to assess the need for service.
» The ability to count the number of people formally receiving rehabilitation is important.

Discussion

The HIP and CCN models for estimating population-based need for rehabilitation services
work well when 1) there is good evidence for a health burden; 2) there is consensus that the
impact of the disability on daily living is significant; 3) there is good evidence that several inter-
ventions can reduce this burden; and 4) one service program meets the needs of the main sub-
groups of patients.

The need of stroke survivors for rehabilitation may be more complex than for cardiac rehabili-
tation. One cardiac rehabilitation program may fit two different populations. As a result, esti-
mating the size of the population in need may be relatively easy. In contrast, stroke survivors
have many different impairments, disabilities and handicaps that can respond to many different
forms of rehabilitation. Stroke survivors are in acute care, rehabilitation hospitals, home care
and long-term care settings. Only the number of stroke patients requiring acute care rehabilita-
tion can be estimated on the basis of a geographic population and its incidence of stroke.The
rehabilitation needs of all stroke patients would have to go beyond assessing the attributes of a
geographic population to include such factors as the process of acute stroke care, the process
of medical triage, the individual’s recovery and his or her need for ongoing rehabilitation.

Stroke rehabilitation must be flexible to meet the needs of different clinical populations with
different types and levels of stroke impairment, and changing disabilities over time.These con-
ditions respond to different evidence-based interventions and require different service
providers.

The geographic population-based model of assessing the need for health services and their
outcomes has to be applied to clinically different stroke populations in the three post stroke
recovery phases of acute, inpatient rehabilitation and community settings. The instruments
required to detect and measure changing disabilities will vary. The significant data early on will
reflect impairment and disability, whereas the latter data will include more about handicap.

Patient and family perspectives of need become increasingly important with time and can be
captured in quality of life or reintegration measures. At each stage stroke survivors are
uniquely vulnerable to loss of caregiver support and the effects of age.

The Panel recognizes the concept of “participation rates” used by CCN. Not everyone who
can benefit from stroke rehabilitation on scientific grounds will be able, or want to participate
in programs that address an impairment or disability.
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The HIP model demonstrates the role of stroke registry information to determine the inci-
dence and prevalence of impairments and disabilities that respond to evidence-based interven-
tions. Once a community establishes the need for stroke rehabilitation, (at least in the acute
and inpatient settings), CCN shows how the need can be compared to the formal service
capacity in place.

New and Emerging Needs for Stroke Rehabilitation

The Panel recognized the need for more guidance on how to address the concept of need
where the health burden is demonstrated with good evidence, but there are conflicting
opinions on its seriousness and no research evidence on effective interventions for clinical
management.

The lack of research can result from a lack of effective measuring tools (Granger, 1998), a lack
of funding, social attitudes or a lack of interest. In the absence of proven interventions, the
health burden of stroke may go unrecognized in formal planning initiatives.

About half of stroke survivors are discharged home with no formal rehabilitation. There is
evidence that 40% of these people can be plagued by softer neurological impairments such as
slow gait and an inability to drive (Jorgensen et al., 1995a; Mayo 1998). These individuals may
not be able to return easily to the Medicare-funded rehabilitation system for help.

A needs-based model that emphasizes evidence of effective interventions must also take into
account health burden, possible conflict in what is considered serious, and the lack of proven
clinical interventions.

Population-based Health Care Requirements

Frankel et al. (1999) agree that health care needs in a geographic population can be determined
from the individual’s capacity to benefit from treatment. However, these researchers believe
too many ambiguities in the concept of need present difficulties at the planning level. As a
result, they recommend using the concept of a health care requirement rather than need for
planning health care services in a community.

The number of people with a particular condition in a geographic population does not determine
the requirement for service for a number of reasons. One, the way people with the condition
are identified may not be very precise (Malmgren et al., 1987).Two, even though the diagnosis
may be accurate, some people will not need active treatment. For example, some individuals
may only require monitoring or a wait and see approach, whereas others may have comorbid
conditions or frailties that exclude them from treatment. As well, more robust patients may
refuse the treatment offered.
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Frankel (1991) recommends starting with a specific health care service. For example, he
assessed the need for primary hip replacement surgery in the UK (Frankel et al., 1999).
Frankel's work helps to clarify the steps involved in determining the need for stroke rehabilita-
tion in Ontario based on the capacity to benefit.

The following is an outline of how Frankel’s framework might look for stroke rehabilitation.
There are six steps for establishing the objective need for stroke rehabilitation in a population:

Step 1

Select a condition experienced by stroke survivors for which there is a rehabilitation interven-
tion supported by strong evidence. The intervention may be a clinical service or a program, or
a combination of services and/or programs.

Step 2

The clinical indications for the intervention have to be made as precise as possible using the
data from research evidence. Not everyone with the condition has benefitted from the inter-
vention.

Step 3

Count the number of people in the population who have the precise indications. If these data
are not available, patients can be surveyed. People reporting the indications may need to have
this fact confirmed by clinical examination.

Step 4

Exclude people with comorbidities that are contraindications to the service, and those who
are not interested in receiving the service.The number remaining represents the total number
of people who require the service in the population.

Step 5

This step is some justification for stroke rehabilitation based on the cost benefit of the service,
compared to competing health services. Although this step can start with objective data, even-
tually it is likely to reflect someone’s preferences (Frankel, 1991). Sometimes the relative cost
benefit of functional improvement in stroke survivors is not clear. Studies into stroke outcome
and triage will address this lack of information (Ween et al., 1996). Stroke survivors for whom
stroke rehabilitation is not cost effective, will drop out of the population requiring service.The
remaining population is then compared with the population currently receiving rehabilitation
for the specific condition.

Step 6

The number of people who are receiving the rehabilitation service is compared to the number
requiring the service.This comparison shows the balance between need and service, and
overuse or underuse. Further analysis of the health system is required to determine inappro-
priate use of rehabilitation.\WWhen overuse, underuse or misuse is found, the response will likely
require a service development approach rather than the dissemination of guidelines (Peckham,
1999).
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Good evidence of clinical benefit or an authoritative consensus is required to assess the ade-
quacy of treatment services in a community. This information will help a community determine
whether the patients who will benefit from a service actually receive it.

Although Frankel demonstrates how to use objective data to determine need, he recognizes
that there is also a subjective approach.Where the symptoms relevant to stroke rehabilitation
are more distressing than life threatening, each of the six steps may be defined by patient or
community preference rather than objective data and scientific evidence (Frankel, 1991). Stroke
rehabilitation that is provided will rely more on skilled use of subjective methods to assess
need and consensus building, especially as one moves from acute to sub-acute, to ongoing
stroke-related impairment and disability (Peckham, 1999).

The Panel acknowledges that, “without proof that rehabilitation is an effective strategy to
reduce the impact of the sequelae of stroke, it is unlikely that the priority for stroke care will
shift towards rehabilitation” (Mayo, 1989).

Need as Quality of Life and Self-management

Using Frankel’s method to determine the requirement for stroke rehabilitation works well
when there is good evidence for a specific intervention. However, there are a number of con-
cerns with Frankel’s approach.

One concern is that Frankel’s approach fits the therapeutic context of rehabilitation only for
specific impairments and disabilities. The approach may not provide a model to determine the
population’s need for rehabilitation in the context of handicap, quality of living and self-manage-
ment.Where one clearly defined therapeutic procedure is not sufficient, stroke survivors may
experience diminished quality of life and the need for assistance in self-management.

A second concern is that Frankel’s procedure is grounded in high quality evidence. Research is
just beginning to identify effective interventions and assistance for improving the capacity of
stroke survivors to manage their disabilities and/or retain a safe and reasonably adequate quali-
ty of life. The indications for specific assistance cannot be precisely defined in the absence of
high quality evidence. Without precise clinical indications, Frankel's method cannot be complet-
ed. As research becomes available, Frankel's method should be tested as an approach to popu-
lation-needs based planning for interventions aimed at quality of life and improved self-manage-
ment outcomes.

A third concern is that Frankel’s approach to measuring population need is “supply side”. A
“demand side” approach must also be used to determine survivor-defined needs.

The Panel examined population-needs based models used for other chronic conditions that
incorporate quality of life considerations. A literature review was conducted and a number of
researchers were consulted (Nancy Mayo at McGill University, Molly Verrier and Karen Yosida
in the School of Rehabilitation Sciences at the University of Toronto, Tom Abernathy who is
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examining diabetes at the Health Intelligence Research Unit in Hamilton, and the Ontario
March of Dimes Research Department). It was determined that a wide variety of conditions
face similar measurement challenges including cancer rehabilitation, mental health, chronic pain,
multiple sclerosis, rheumatoid arthritis, traumatic brain lesions and irritable bowel syndrome.

Studies indicate that researchers define the need for services in the disabled population based
on quality of living and self-management. Factors within these two parameters include:

Quality of Living

» Understanding what makes up quality of life for people with chronic or progressive
conditions over the long-term.

» Understanding the situations that reduce quality of life.

» Understanding when quality of life reductions put health at risk.

» Documenting the nature and prevalence of reduced quality of life in a clinical population.
 Evaluating when an intervention has improved a person’s quality of life.

Self-management

» Understanding what makes up the capacity for satisfactory self-management of a chronic or
progressive condition over the long-term.

» Understanding the situations that significantly interfere with successful self-management.

» Understanding when reductions in the capacity for self management begin to put health at
risk.

» Documenting the nature and prevalence of reduced capacity for self-management in a clinical
population.

 Evaluating when an intervention has improved a person’s capacity for self-management.

It is reasonable to conclude that a simple approach to determining need is to ask people with
stroke-related disabilities what would assist them to improve their quality of life or manage
their disability. This common sense approach is the first step in population needs-based plan-
ning. This approach has been demonstrated in An Even Break:The Needs of Persons with Physical
Disabilities in Ontario (Ontario March of Dimes Research Department, 1993).

Public health uses population needs-based planning models to determine where to reduce
risks to health in the general population. The interventions used should be evidence-based.
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Conclusion

After conducting an extensive review of various models that purport to measure the need for
health services, and exploring their potential application for stroke rehabilitation, three popula-
tion-needs based models were regarded as useful for measuring and monitoring the need for
stroke rehabilitation:

1. Where there is good evidence that a rehabilitation procedure or program is therapeutic
and its indications are clear, Frankel et al’s (1999) methodology, which incorporates one’s
capacity to benefit from treatment and the concept of health care “requirement” rather
than “need”, could be used to quantify the indications for a post-stroke procedure.

2. Where there is good evidence that defines when progressive disablement presents an
increased risk to health and there is an effective rehabilitation intervention, the public
health models of population needs-based planning could be used.

3. Stroke survivors and families could be asked what assistance they need to maintain a safe
and reasonable quality of life, and/or to maintain their capacity to manage their disability.

An on-going provincial forum could be used to advance the knowledge, skill and data Ontario
requires to measure the need for stroke rehabilitation, to develop the stroke rehabilitation
services required at the local level, and to help the health care system make necessary adjust-
ments to bring need and service into balance.
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APPENDIX 7: A FRAMEWORK FOR ONTARIO DATA ON
STROKE REHABILITATION

There is a need for good Ontario data to:

* estimate the burden of impairment, disability and handicap in the stroke survivor population;
* estimate the need for stroke rehabilitation services;

» determine what is currently being done in stroke rehabilitation;

* evaluate the quality of stroke management;

* describe outcomes based on current practice.

The Panel recognized early on that it did not have a single approach to assess how the current
system for stroke rehabilitation is working in Ontario. Although there is a wide variety of pop-
ulation studies and sources of limited cross-sectional data, it was not possible to obtain a
quantitative picture of the stroke rehabilitation system and how well it is performing. It became
evident that there is an absence of an agreed-upon planning framework setting out the bound-
aries of the stroke rehabilitation system, its goals, and the information required to support
improvement.

Literature Review on the Data Required to Support the Goal of the
Rehabilitation System in Ontario

The rehabilitation system for stroke survivors should be evaluated on how well it meets the
goal of providing adequate rehabilitation to everyone experiencing a stroke in Ontario. A liter-
ature review was conducted to identify information that would support this goal, and be trans-
ferable to Ontario. Longitudinal studies were examined to determine what routine information
would be helpful for planning.

A study of stroke care in New Zealand (1988) identified data that determined whether stroke
survivors most in need of rehabilitation were treated and if limited resources were directed at
those who could benefit the most (Bonita, 1988). Although the study did not address issues of
quality and effectiveness, it concluded that the stroke system in Auckland had reached its goal
because, “the majority of patients with a persisting motor deficit six months after the stroke
had received physiotherapy and occupational therapy services at some stage of their illness.”
The same conclusion was reached for speech therapy. Attempts to extrapolate the methodol-
ogy to Ontario for the Consensus Panel were unsuccessful due to a lack of data.

The McGill Stroke Rehabilitation Research Program identified the following performance indi-
cator for stroke rehabilitation: the size of the population of survivors with mild stroke who
were discharged home with no formal rehabilitation from the hospital or the community.
Although the Consensus Panel tried to find Ontario data on stroke patients discharged home
from the hospital without any rehabilitation, there was no information on how many experi-
ence mild neurological impairments and disabilities in daily living, and the number who seek
access to public or private rehabilitation in the community.
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Using data from a Cincinnati epidemiological study, Schmidt et al. (1999) looked for patient and
community characteristics to guide the placement of community nursing services in the US.
The authors focused on patients with more severe strokes. Cincinnati has a high percentage of
Medicare stroke survivors readmitted to acute care settings, a very low amount of home
health services, and the largest group of stroke patients receiving no institutional or
ambulatory rehabilitation services. It has been shown that poor follow-up care in Cincinnati
results in readmissions. The authors noted that a shorter length of stay, “without follow-up
rehabilitation and control of comorbidities can result in a high risk of confounding recovery
and readmission to acute care hospitals”. This study suggests that hospital readmission rates
for stroke patients might be an early warning that some patients are not receiving adequate
rehabilitation across the continuum of care. The Institute of Clinical Evaluative Sciences report-
ed, however, that the probability of readmission in stroke is unrelated to hospital length of stay
(Goel et al., 1996).

Dombovy et al’s (1987) study in Rochester emphasized the value of having longitudinal data on
an entire population of stroke survivors for health planning. This avoids bias from patient selec-
tion and provides a firmer foundation to estimate the requirement for rehabilitation services.
The authors note that information on the prevalence and severity of short- and long-term dis-
ability in stroke survivors in a defined population is required to allocate services appropriately.
Longitudinal data on stroke survivors in Ontario does not exist.

Information Required for Stroke Rehabilitation Planning in Ontario

Since the Rochester study addressed health planning issues, its data elements along with some
from other studies, were identified as providing a good basis for a stroke rehabilitation infor-
mation system. This information should be used to assess the degree to which stroke rehabili-
tation has helped stroke survivors:

avoid and reduce life-threatening medical complications;

* maintain remaining functional abilities;

maximize the use of functional abilities post-stroke;

* learn new ways to compensate for what is lost (Senelick et al., 1999).

Information that is required for planning stroke rehabilitation in Ontario includes:

» background trends on the severity of first strokes;

 prevalence of disability shortly after stroke;

» percentage and rate of patients requiring acute/inpatient rehabilitation;
 prevalence of ongoing disability after stroke (1, 3,5 years post stroke);

* prevalence of short- and long-term comorbidity and hospital complications;
« disposition at different assessment dates (1, 3, 5 years post stroke);

* rates of patients requiring institutional care post-stroke;
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* severity of ongoing disability after stroke;

» percentage and rate of patients requiring later rehabilitation;

» percentage and rate of patients receiving rehabilitation;

* profile of the rehabilitation received:

* time after onset of stroke at which therapy was begun;

» whether patients received speech language pathology, physiotherapy, occupational therapy;
* access to other clinical specialties: psychology, dietetics, social work, pharmacy, etc.;

* type and intensity of inpatient rehabilitation;

* transfer to rehabilitation;

* rehabilitation provided as an outpatient including number of therapy sessions, duration of
therapy, and content of individual physical and occupational therapy, and speech-language
pathology sessions;

» percentage and rate of patients receiving no rehabilitation;
» readmission rates for patients with a first stroke;
* survivor and caregiver satisfaction with rehabilitation services across the continuum.

Evaluating the Quality of Stroke Management

A recent consensus report called for the routine collection of data to evaluate the quality of
stroke management in each World Health Organization member state by 2005 (Aboderin and
Venables, 1996). Both process and outcome are part of this evaluation. Information that was
recommended includes:

* diagnosis and assessment;

* acute care and complications;

 |ate survival and rehabilitation;

e community care;

* patients’ perception of the quality of care;

« caregivers and families’ perceptions of the quality of care.

The recommended domains for late survival and rehabilitation were:

* case fatality at 2 years;

» proportion with access to interdisciplinary rehabilitation;

* time to start of active or passive rehabilitation;

» proportion in whom level of disability, goal setting, and regular review is recorded;
» personal and instumental activities of daily living at three months;

» personal and instrumental activities of daily living at 12 months;

* place of residence at three months and 12 months or number of days in post-acute institu-
tional care.

* key indicator for immediate use.
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Information Available in Ontario

Longitudinal data on stroke survivors are not available in Ontario, nor are clear accepted defin-
itions of rehabilitation (e.g., at what point is the original stroke “left behind” and when is a new
episode of illness or geriatric deconditioning being addressed) (Harris et al., 1995).

Information on Data Sources for the Consensus Panel on Stroke

Stroke rehabilitation

and stroke patients in;

Acute Hospitals

Source of information/data

CIHI Abstracts

What information

and data are available?
Stroke diagnosis for inpatients
annually by defined ICD-9 codes
ALC Beds by diagnosis

LOS for each episode of hospital-

Follow up FIM data six months
after hospital discharge

Acute and Rehabilitation hospitals ICES Atlas o X
ization 92/93, 94/95 by hospital

Hospital Outpatient Information not available
Rehabilitation Hosp and Complex MOHLTC Some data is available from public
Cont. Care hospitals only
Nursing Homes (private) MOHLTC 1998 Levels of Care Classification,
Homes for the Aged (private) Prov. Summary Data
Nursing Homes (non-profit) MOHLTC 1998 Levels of Care Classification,
Homes for the Aged (non-profit) Prov. Summary Data
Supportive Housing with 24 hour MOH funded Information only available from
personal care Facilities individual facilities

ubDSmr- U.S. Gresham, GE PH&R Clinics of

CIHI Standard Rehabilitation Data
Project.

NA. 10 (4) Nov 1999, p. 957-966

CIHI Sample Reports

Change in modified FIM on admis-
sion and discharge.

UDS data for subscribers only

CIHI Pilot Project on Rehabilitation
Data Standards

UDS - USA

CIHI Sample reports

Residents in LTC Facilities, home
care, general rehabilitation, acute
care, psychiatric settings

MOHLTC

Resident Assessment
Instument/Minimum Data Set
(RAI/MDS)

CCAC funded services in Toronto

Toronto DHC

Three years - number of admis-
sions, homemaking hours and
nursing visits by “Diagnosis” (but
not by ICD-9)

Community Support Services
(non-profit)

Ontario Community Support
Association

Information not available

Community Support Services
(private)

Ontario Home Health Care Providers

Association

Information not available

Elderly Persons Centers

Older Adults Centre Association

Not determined

Stroke survivors living at home

Stroke Recovery

Survey
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Stroke rehabilitation Source of information/data What information

and stroke patients in: and data are available?

Association/ Community service

home .
agencies/HSFO
Stroke survivors living at home VON Information not available
. . : Nursing and rehabilitation
Stroke survivors living at home St. Elizabeth Health Care . g .
admissions for Ontario
OHIP Funded Physiotherapy Clinics MOHLTC information not available
Federal Program Information: No inf " btained
Veterans, CPP, Disability, etc HRDC 0 tnformation obtaine
National Population Health Survey, Data on those experiencing the
1995 Statscan/MOH effects of stroke
1990 Ontario Health Survey Correlation of variables, e.g.,
MOH speech, disability due to stroke.
1996 data Prevalence of paralysis or speech
problem due to stroke
Aboriginal perspective Assembly of First Nations No information obtained

Ontario Network of Coordinators for

. CIHI Sample reports
French Language Health Services P P

Francophone perspective

Informal care to seniors with long- | 1996 General Social Survey for No information obtained
term health/activity limitation Canada

Problems in stroke rehabilitation

reaching public attention Media Articles

Health Activity and Limitations “Diagnosis” (but not by ICD-9)

Statscan

Survey (HALS) 1991 Information not available
Hpme Care and Informal Care The Berger Monitor Survey
Giving
Visits to the U.S. for stroke rehabil- . .
Sl ' OHIP Information not available

itation not available in Ontario

Stroke Rehabilitation Data Collection in Ontario

A standardized system of data collection for rehabilitation does not exist in Ontario. In addi-
tion, there is no central depository for stroke-specific rehabilitation information to support the
development of benchmarks and comparative analysis of performance, outcome and client
characteristics.
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Currently, a classification/grouping methodology/case mix tool does not exist to identify clini-
cally homogeneous client groups in rehabilitation, to predict resource use and client outcome.

FIM-FRGs (Functional Independence Measure - Functionally-related Groups) have been exten-
sively studied by the RAND Corporation in the U.S. It was determined that FIM-FRGs are a
robust and effective predictor of resource use. RAND recommended enhancing the data by
adding service interruptions, complications and comorbidities. RAND concluded that the FIM-
FRG system is feasible, replicable and suitable for a rehabilitation prospective payment system.

The Canadian Institute of Health Information completed a landmark study to develop and eval-
uate a minimum data set and grouping methodology for rehabilitation services across service
settings in Canada. The pilot study concluded that:

» The data set is reliable and valid for a range of adult rehabilitation client groups in inpatient
facilities.

» The use of FIM is supported based on analysis and pilot site input.
» CIHI items enhanced FIM in the cognitive domain by 25%.

» The FIM-FRG is appropriate for a Canadian classification system.
» ICIDH-2 is an appropriate model.

The data set is based on the International classification of impairment, disability and handicap
model (ICIDH). Indicators of health status, system access, functional status, outcome, care effi-
ciency and care effectiveness have been developed. The data set incorporates a follow-up com-
ponent to study sustainability of outcomes over time.The system will use the FIM-FRG as the
basis of its grouping methodology. The data system has been endorsed by the Canadian
Council of Health Services Accreditation (CCHSA). CIHI will begin accepting data from reha-
bilitation sites wishing to participate starting April 1, 2000.

Field testing has begun on of the Minimal Data Set - Post Acute Care (MDS-PAC) in six facili-
ties in Ontario. At the present time, the grouping methodology and indicator development are
not complete. Uniform Data System (U.D.S.) has been working with the developers of MDS-
PAC to make it more FIM-like. The MDS-PAC is one of a family of tools developed by interRAI.
The MDS 2.0 is now used for all Ontario chronic care beds. Chronic care beds will be funded
using the RUGS lII classification tool associated with MDS 2.0 commencing April 1, 2000.The
MDS-PAC is not as far in its development as the CIHI tool.
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Conclusions

Stroke rehabilitation services include a variety of service provider groups, payors and service
settings (acute, specialized rehabilitation facilities, outpatient, community based, home, school
and work). There is a need for standardized information products to support service
providers, administrators, program planners and health policy experts to plan, deliver and eval-
uate rehabilitation services more effectively, and to track activity, utilization, efficiency and cost
effectiveness. There should be an ability to compare a patient’s functional change within an
organization, over time and across organizations and service settings.

A diagnostic-based grouping methodology is inappropriate in rehabilitation. A rehabilitation
methodology needs to reflect functional status and the impact of impairments.

Data collection methods need to be compatible between service settings and data linked
across the continuum. The Rehabilitation Funding Subcommittee of the Joint Policy and
Planning Committee has begun work to develop and recommend a data collection and classifi-
cation system for inpatient rehabilitation facilities in Ontario. The system will be used to deter-
mine funding for rehabilitation services.

A stroke rehabilitation data set should be based on the conceptual framework of the
International Classification of Impairments, Disabilities and Handicaps (ICIDH). This framework
focuses on the consequences of disease or injury that is more predictive of resource utiliza-
tion and client outcome than a diagnosis. The data set should include measures of impairment,
disability and handicap.

The Functional Independence Measure (FIM) should be part of the data set. As noted previ-

ously, FIM is a measure of disability and is the most widely used clinical data set for inpatient

rehabilitation. The grouping methodology must accurately reflect resource utilization and pre-
dict outcome.

Rehabilitation data must be linked across the full continuum of care and include the broad
range of service providers.

The stroke rehabilitation data set must be a minimal data set. Since collecting data is time and
resource intensive, it should only include the essential elements. The data set should provide
indicators of resource utilization/efficiency, client outcomes, sustainability of outcomes over
time, health characteristics, socio-demographics and system access.
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