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Abstract

The sixth update of the Canadian Stroke Best Practice Recommendations: Rehabilitation, Recovery, and Reintegration following

Stroke. Part one: Rehabilitation and Recovery Following Stroke is a comprehensive set of evidence-based guidelines addressing
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issues surrounding impairments, activity limitations, and participation restrictions following stroke. Rehabilitation is a

critical component of recovery, essential for helping patients to regain lost skills, relearn tasks, and regain independence.

Following a stroke, many people typically require rehabilitation for persisting deficits related to hemiparesis, upper-limb

dysfunction, pain, impaired balance, swallowing, and vision, neglect, and limitations with mobility, activities of daily living,

and communication. This module addresses interventions related to these issues as well as the structure in which they

are provided, since rehabilitation can be provided on an inpatient, outpatient, or community basis. These guidelines also

recognize that rehabilitation needs of people with stroke may change over time and therefore intermittent reassessment

is important. Recommendations are appropriate for use by all healthcare providers and system planners who organize

and provide care to patients following stroke across a broad range of settings. Unlike the previous set of recommen-

dations, in which pediatric stroke was included, this set of recommendations includes primarily adult rehabilitation,

recognizing many of these therapies may be applicable in children. Recommendations related to community reintegra-

tion, which were previously included within this rehabilitation module, can now be found in the companion module,

Rehabilitation, Recovery, and Community Participation following Stroke. Part Two: Transitions and Community Participation

Following Stroke.
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Introduction

Globally, new data from the Global Burden of Disease
reports one in four people will have a stroke in their
lifetime.1 In 2013, stroke was the second most common
cause of all deaths (11.8%), behind ischemic heart dis-
ease (14.8%).2 In 2017, the age standardized mortality
rate for stroke was 80.5 per 100,000 population, repre-
senting a 13.6% decline since 2007.3 The drop in mor-
tality rate can be attributed, in part, to advancements in
acute stroke care interventions and rapid systems
response. However, stroke incidence has not declined
to the same extent. For example, in Canada, the
decrease in mortality from 1990 to 2016 was 38.3%,
while the decrease in stroke incidence was only
17.2%.4 As a consequence, stroke remains a leading
cause of adult disability, with over 400,000 people
living with its effects in Canada.5 By 2038, the
number of Canadians living with the effects of stroke
is expected to increase to between 654,000 and
726,000.5 Rehabilitation, which can best be described
as a progressive, dynamic, goal-orientated process
aimed at enabling a person with impairment to achieve
their pre-stroke level of physical and social functioning,
can commence as soon as the patient is medically
stable. Rehabilitation programs can be offered in a var-
iety of settings, depending on the initial stroke severity,
individual progress, and availability, and include inpa-
tient rehabilitation units, outpatient and ambulatory
care clinics, community clinics, and recreation centers.

The rehabilitation process offers people with stroke
their best opportunity for optimal recovery. Generally,
complete recovery from a minor stroke can be expected

within six months, while recovery from a more exten-
sive stroke may be incomplete and take years. In some
cases, people may reach a plateau in their recovery that
can last months or longer; however, improvements in
activity and participation are still possible at any time.
Rehabilitation services and resources should be made
available when needed for people recovering from
stroke in Canada and elsewhere. However, the avail-
ability of stroke rehabilitation services can be quite
limited outside large urban centers, and, where avail-
able, are often provided by general rehabilitation ther-
apists, who may lack specialized stroke expertise.6 The
lack of services or funded services, putting people, espe-
cially between 18 and 64 years, in a situation to either
seek private services that can be costly, or forgo super-
vised therapy and potentially not meet their rehabilita-
tion and recovery potential.

The 2019 update of the Canadian Stroke Best
Practice Recommendations (CSBPR): Rehabilitation
and Recovery following Stroke module is a comprehen-
sive summary of current evidence-based recommenda-
tions, focusing primarily on the management of people
who have already had a moderately or severely dis-
abling stroke. People with milder stroke or transient
ischemic attack may not require as intense a rehabilita-
tion plan, which can only be determined after appro-
priate assessment and goal setting.

The evidence for stroke rehabilitation continues to
grow with an estimated 2400 randomized controlled
trials (RCTs) of which almost two-thirds of studied
interventions deal with motor recovery. There are chal-
lenges as half of the RCTs have less than 35 partici-
pants at study initiation and only one quarter are
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multi-centered trials. The majority of studies are single-
site RCTs, often with usual care controls. Larger multi-
centered trials with active controls are needed. Many of
the interventions for which good evidence exists are not
integrated into clinical practice.

The theme of this edition of the CSBPR is
Partnerships and Collaborations, which stresses the
importance of integration and coordination across the
healthcare system to ensure timely and seamless care of
stroke patients to optimize recovery and outcomes. The
importance of a coordinated and organized multidiscip-
linary approach to guide screening, assessment, and
management decisions is emphasized throughout these
guidelines. The CSBPR is appropriate for use by clin-
icians who care for people with stroke and their
families, across multiple settings.

What’s new in 2019?

The most notable change in this module is the removal
of the section which detailed the social impacts of
stroke on patients and family members. Topics related
to return to work and driving, the pursuit of leisure
activities, and issues surrounding sexuality are now
included in a separate, companion module, entitled
Rehabilitation, Recovery and Reintegration following
Stroke Part Two: Transitions and Community
Participation following Stroke. A section on pediatric
stroke rehabilitation has also been removed and will
be included in a separate module on pediatric stroke
care across the continuum, including rehabilitation.

Most of the updates in this module pertain to rec-
ommendations related to upper-limb rehabilitation and
mobility, informed by new evidence, or a re-evaluation
of older evidence, as these are the areas where the most
evidence is found. For upper extremity rehabilitation,
new recommendations have been provided to address
those persons who are unable to produce any voluntary
muscle activity in the affected upper limb, which focus
on compensatory techniques using the non-paretic arm
and associated adaptive equipment to enable basic
activities of daily living (ADL). More specific recom-
mendations now discourage the use of slings except in
the flaccid stage, encourage the use of taping of a hemi-
plegic shoulder to reduce pain, and a recommendation
to elevate the arm when at rest to reduce hand edema.
For the lower extremity, more detailed recommenda-
tions are now provided related to biofeedback and bal-
ance training. Gait aid recommendations have now
been integrated into lower-limb gait training, balance,
and aerobic training, rather than being a specific sub-
heading of recommendations. In areas where insuffi-
cient evidence exists, a new classification section,
entitled clinical considerations, has been added to
each section, representing recommendations based on

weaker evidence and/or expert consensus-based
practices.

Guideline development methodology

The CSBPR development and update process follows a
rigorous framework adapted from thePracticeGuideline
Evaluation and Adaptation Cycle7,8 and addresses all
criteria defined within the AGREE Trust model.9 The
CSBPR Rehabilitation and Recovery following Stroke
Sixth Edition 2019 module supersedes all recommenda-
tions contained in the CSBPR Managing Stroke
Transitions of Care 2015 Fifth Edition module.

The methodology has been used in previously pub-
lished updates6,10 and can be found on our Canadian
Stroke Best Practices website at www.strokebestprac-
tices.ca. An interdisciplinary group of experts in the
area of rehabilitation was convened and participated
in reviewing, drafting, and revising all recommendation
statements. Selected members of the group, considered
to be experts in their fields, have conducted clinical
trials on the topics addressed in this module and have
extensive publication records. The writing group
included stroke neurologists, a geriatric psychiatrist, a
clinical pharmacologist, neuropsychologists, physio-
therapists, occupational therapists, a speech-language
pathologist (SLP), a family physician, nurses, people
with stroke, and evidence-based methodology experts.
This interdisciplinary approach, which ensured that all
perspectives were considered in the development of the
recommendations, mitigated the risk of potential or
real conflicts of interest from individual members.
The module contents were reviewed by a group of
people with stroke, their families, and caregivers.

A systematic literature search was conducted by
experienced personnel to identify evidence for each
topic area addressed in the current module. The litera-
ture for this module was updated to June 2019. The
writing group was provided with comprehensive evi-
dence tables that included summaries of all high-quality
studies identified through the literature searches (evi-
dence tables are available at www.strokebestpractices.
ca). Systematic reviews, meta-analyses, RCTs, and
observational studies were included, where available.
The writing group discussed and debated the value of
the evidence and, through consensus, developed a set of
proposed recommendations. Through their discussions,
additional research may have been identified and
included in the evidence tables if consensus on the
value of the research was achieved.

All recommendations were assigned a level of evi-
dence ranging from A to C, according to the criteria
defined in Table 1. The authors recognize that for many
of the topics and associated recommendations for tran-
sitions and community participation, there is a paucity
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of Level A evidence. RCTs are difficult to conduct in
this area of care, and the evidences for most of the
recommendations included in this module are based
on qualitative and observational studies and expert
opinion. People with stroke, families, and caregivers
have expressed, through formal and informal assess-
ment, that transitions in care, resuming life roles, and
increasing community participation represent some of
the greatest challenges faced after stroke. The CSBPR
are responsive to this need; inclusion of some recom-
mendations based on expert opinion and experience are
intended to facilitate a holistic approach to person and
family-centered care to promote optimal outcomes and
highlight the importance of further research into this
important aspect of stroke care. When developing and
including ‘‘C-Level’’ recommendations, consensus was
obtained among writing group members and validated
through the internal and external review process. This
level of evidence was used cautiously, and only when
there was a lack of stronger evidence for topics con-
sidered important system drivers for stroke care. In
some sections, the expert writing group felt there was
additional information that should be included. Since
these statements did not meet the criteria to be stated as
recommendations, they were included under the term,
clinical considerations, with the goal of providing add-
itional guidance or clarity in the absence of evidence.

After a draft set of recommendations was developed,
they underwent an internal review conducted by the
Canadian Stroke Best Practices and Quality Advisory
Committee, followed by external review from several
Canadian and international experts who were not
involved in any aspects of the guideline development.
All feedback received was given careful consideration
during the editing process. All recommendations are

also accompanied by five additional supporting sections
devoted to: the rationale (i.e. the justification for the
inclusion of the selected topics), system implication (to
ensure the structural elements and resources are avail-
able to achieve recommended levels of care), perform-
ance measures (to monitor care delivery and patient
outcomes), a list of implementation resources, and a
summary of the evidence on which the recommenda-
tions were based. Brief summaries of current research
evidence are provided at the beginning of each section
below. More detailed evidence summaries and links to
all evidence tables, and additional knowledge transla-
tion information for the recommendations included in
this publication, can be found at: www.strokebestprac-
tices.ca. For a more detailed description of the
methodology on the development and dissemination
of the CSBPR, please refer to the CSBPR Overview
and Methodology documentation available on the
Canadian stroke best practices website at: www.stroke-
bestpractices.ca. The CSBPR continue to be a work in
progress. They are regularly updated every two to three
years; whereby new recommendations are created and
old ones revised or deleted, in response to new evidence.

Recommendations for Rehabilitation
and Recovery following Stroke

Part A. Organization of a stroke rehabilitation
system for optimal service delivery

Section 1: Recommendations on initial stroke
rehabilitation assessment

Comprehensive assessments of a patient’s functional
and cognitive status conducted within the first few

Table 1. Summary of criteria for levels of evidence reported in the Canadian Best Practice Recommendations for Stroke Care (update

2019)

Level of evidence Criteria

A Evidence from a meta-analysis of randomized controlled trials or consistent findings from two or more

randomized controlled trials. Desirable effects clearly outweigh undesirable effects or undesirable

effects clearly outweigh desirable effects.

B Evidence from a single randomized controlled trial or consistent findings from two or more well-

designed non-randomized and/or non-controlled trials, and large observational studies. Desirable

effects outweigh or are closely balanced with undesirable effects or undesirable effects outweigh or

are closely balanced with desirable effects.

C Writing group consensus and/or supported by limited research evidence. Desirable effects outweigh or

are closely balanced with undesirable effects or undesirable effects outweigh or are closely balanced

with desirable effects, as determined by writing group consensus. Recommendations assigned a Level-

C evidence may be key system drivers supporting other recommendations, and some may be expert

opinion based on common, new, or emerging evidence or practice patterns.

Source: adapted from Guyatt GH, Cook DJ, Jaeschke R, Pauker SG and Schünemann HJ. Grades of recommendation for antithrombotic agents:

American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (8th edition). Chest 2008; 133: 123S–131S.
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days following a stroke are required to develop an indi-
vidualized rehabilitation care plan. These assessments,
which should be conducted using a standardized
approach with validated tools, should include an evalu-
ation of a person’s ability to perform basic self-care
activities (such as dressing, grooming, personal hygiene,
feeding, functional mobility, and communication) and
to identify potential discharge needs. Admission to an
interprofessional program should be limited to patients

who have more than one type of disability and who
require the services of two or more rehabilitation dis-
ciplines. Three important factors influencing the deci-
sion to accept a patient for inpatient rehabilitation
include pre-morbid cognition, pre-morbid mobility,
and pre-morbid communication.11 Patients with a
single disability can usually benefit from outpatient or
community-based services, and generally may not
require an interdisciplinary program.

Section 1 Recommendations

1.0 All patients with acute stroke should be assessed to determine the severity of stroke and early rehabilitation

needs.

(i) All patients admitted to hospital with acute stroke should have an initial assessment, conducted by rehabilita-

tion professionals, as soon as possible after admission (Evidence Level A).

a. The core rehabilitation professional team should include physiatrists, or other physicians with expertise/

core training in stroke rehabilitation, occupational therapists, physiotherapists, SLPs, nurses, social workers,

and dietitians (Evidence Level A). The patient and family are also included as part of the core team (Evidence

Level C).

b. Additional team members may include recreation therapists, psychologists, vocational

therapists, educational therapists, kinesiologists, rehabilitation therapy assistants, and pharmacists.

(Evidence Level C).

c. All professional members of the rehabilitation team should have specialized training in stroke care and

recovery (Evidence Level A).

d. All professional team members should be trained in supported conversation to be able to interact with

patients with communication limitations such as aphasia (Evidence Level B).

(ii) Initial screening and assessment should ideally be commenced within 48 h of admission by rehabilitation

professionals in direct contact with the patient (Evidence Level C).

a. Initial assessment may include: an evaluation of patient function, safety, physical readiness, and ability to

learn and participate in rehabilitation therapies (Evidence Level C).

b. It is reasonable to consider issues related to transition planning during the initial rehabilitation assessment

(Evidence Level C).

(iii) Assessments of impairment, functional activity limitations, role participation restrictions, and environmental

factors should be conducted using standardized, valid assessment tools (Evidence Level B); tools should be

adapted for use with patients who have communication differences or limitations where required (Evidence

Level B). Refer to Table 1: Stroke rehabilitation screening and assessment tools, available at www.strokebestprac-

tices.ca

(iv) For patients who do not initially meet criteria for rehabilitation, weekly reassessment of rehabilitation

needs may be considered weekly during the first month, and at intervals as indicated by their health

status thereafter (Evidence Level C). Refer to Box One for more information available at www.strokebestprac-

tices.ca

(v) All patients who present with acute stroke or TIA who are not admitted to hospital should be screened for

the need to undergo a comprehensive rehabilitation assessment to determine the scope of deficits from index

stroke event and any potential rehabilitation requirements (Evidence Level C).

a. Priority screening areas, including evaluation of safety (cognition, fitness to drive), swallowing, communica-

tion, and mobility, should be completed by a clinician with expertise in stroke rehabilitation where feasible

before the patients leave the emergency department or in the primary care setting (Evidence Level C). Refer to

CSBPR Secondary Prevention of Stroke module available at www.strokebestpractices.ca.
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Section 2: Recommendations on stroke
rehabilitation unit care

Based on the most recent update of the Stroke Unit
Trialists’ Collaboration (SUTC) Cochrane review
(2013) on organized inpatient care12 including the
results of 28 trials, the benefits of stroke unit care are
firmly established. Patients who receive stroke unit
care, characterized by an experienced interprofessional
stroke team, dedicated to the management of stroke
patients, often located within a geographically defined
space, are more likely to survive, return home, and

regain independence compared to patients who receive
less organized forms of care. While the SUTC review
included a variety of service delivery models, encom-
passing acute and rehabilitation care, in a subgroup
analysis of three trials that compared stroke rehabilita-
tion units specifically versus an alternative service, the
odds of death at end of follow-up were reduced signifi-
cantly. Although the odds of death or institutionaliza-
tion dependency, death or dependency, and hospital
length of stay (LOS) were not reduced, small sample
sizes may have driven the null result.

b. Additional screening of impairments, including onset of depression, cognitive ability, functional activity

limitations, role participation restrictions, environmental factors, and the presence of modifiable stroke

risk factors (such as lifestyle behaviors) should be considered within two weeks of stroke onset (Evidence

Level C).

(vi) Once a patient with stroke has undergone assessments, a standardized approach is recommended to determine

the appropriate setting for rehabilitation (inpatient, outpatient, community, and/or home-based settings)

(Evidence Level C).

a. This standardized criteria for admission to any rehabilitation setting is ideally communicated to all referring

centers and services (Evidence Level C).

Section 2 Recommendations

2.1 Stroke rehabilitation unit care

(i) All people who require inpatient rehabilitation following stroke should be treated on a specialized stroke

rehabilitation unit (Evidence Level A), characterized by the following elements:

a. Rehabilitation care is formally coordinated and organized (Evidence Level A).

b. The rehabilitation unit is geographically defined (Evidence Level A).

c. The rehabilitation unit is staffed by an interdisciplinary rehabilitation team with expertise/core training in

stroke rehabilitation consisting of physicians (i.e. physiatrist, neurologist, or other physicians with training in

stroke rehabilitation), nurses, physiotherapists, occupational therapists, SLPs, social workers, and clinical

dietitians (Evidence Level A).

d. Additional members of the interdisciplinary team may include pharmacists, transition planners, neuropsy-

chologists, palliative care specialists, recreation and vocational therapists, kinesiologists, therapy assistants,

spiritual care providers, peer supporters, and stroke recovery group liaisons (Evidence Level C).

e. People with stroke, their families, and caregivers should have early and active involvement in the rehabilita-

tion process (Evidence Level B).

f. The interdisciplinary rehabilitation team follows evidence-based best practices as defined by current con-

sensus-based clinical practice guidelines (Evidence Level B).

g. Transition and discharge planning is initiated on admission to the unit (Evidence Level B).

h. Education for the person who experienced a stroke, the family, and caregivers is provided both formally and

informally, with consideration given to individual and group settings as appropriate (Evidence Level A).

i. All team members should be trained and capable of interacting with people with communication limitations

such as aphasia, by using supported conversation techniques (Evidence Level C).

(ii) People with moderate or severe stroke, who are ready for rehabilitation and have goals amenable

to rehabilitation, should be given an opportunity to participate in inpatient stroke rehabilitation

(Evidence Level A).
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Section 3: Recommendations on delivery of
inpatient stroke rehabilitation

Early mobilization post stroke is intended to reduce the
risk of medical complications, including deep vein
thrombosis, pressure sores, painful shoulders, and
respiratory infections. The potential benefits of very
early mobilization (VEM) have been examined in several
RCTs, with ambiguous results. The results of these trials
have suggested harm13 and equivalence between treat-
ment and control groups.14 While the results of a recent
Cochrane review indicated that VEM within 24–48 h
resulted in significantly decreased lengths of hospital
stay and higher Barthel Index scores, the odds of death
or poor outcome (dependency or institutionalization)
were not reduced.15 Moreover, data trends indicated
that prolonged mobilizations were harmful. The main
results of the A Very Early Rehabilitation Trial sug-
gested that patients in the VEM group had significantly

lower odds of a favorable outcome,13 although sub-
group analysis of the same trial were more nuanced.16

Keeping time to first mobilization and frequency con-
stant, every extra five minutes of out-of-bed activity per
day reduced the odds of a favorable outcome and
reduced the odds of walking unassisted for 50m.
However, regardless of group assignment, increasing
the frequency of out-of-bed sessions improved the
odds of favorable outcome by 13% and improved the
odds of walking 50m unassisted by 66%.16

Adequate intensity of therapy is another import-
ant element associated with successful inpatient
rehabilitation outcomes. Greater levels (dose) of ther-
apy during inpatient rehabilitation have been shown to
increase Functional Independence Measure (FIM)
gains.17,18 In a systematic review, a large increase in
additional therapy (�240% of standard dose) was asso-
ciated with significantly greater improvements in meas-
ures of upper and lower-limb activity.19

(iii) Where admission to a stroke rehabilitation unit is not possible, inpatient rehabilitation provided on a general

rehabilitation unit is the next best alternative (i.e. where interdisciplinary care is provided to patients disabled

by a range of disorders including stroke), where a physiatrist, occupational therapist, physiotherapist, and SLP

are available on the unit or by consultation (Evidence Level B).

a. Patients treated on general rehabilitation units should receive the same levels of care and interventions as

patients treated on stroke rehabilitation units, as described in section 2.1 ((i) and (ii)).

2.2 Stroke rehabilitation team

Note: Applicable for all stroke rehabilitation settings (acute care hospital, outpatient clinic, community-based services, and

programs)

2.2 Stroke rehabilitation should be delivered by an interdisciplinary team of health professionals, experienced in

providing post-stroke care, regardless of where services are provided, to ensure consistency, and reduce the

risk of complications (Evidence Level B).

(i) The interdisciplinary rehabilitation team should assess patients within 48 h of admission and together with the

patient and family develop and document a comprehensive individualized rehabilitation plan which reflects the

severity of the stroke and the needs and goals of the patient, the best available research evidence, and clinical

judgment (Evidence Level C).

(ii) Stroke unit teams should conduct at least one formal interdisciplinary meeting per week to identify ongoing or

new rehabilitation problems, set goals, monitor progress, and plan discharge for patients on the unit (Evidence

Level B). Individualized rehabilitation plans should be regularly updated based on review of patient status

(Evidence Level C).

(iii) Clinicians should consider use of standardized, valid assessment tools to evaluate the patient’s stroke-related

impairments, functional activity limitations, and role participation restrictions. Tools should be adapted for use

in patients with communication limitations due to aphasia (Evidence Level C). Refer to Table 1: Stroke rehabilita-

tion screening and assessment tools, available at www.strokebestpractices.ca

(iv) Personal factors (such as coping) and environmental factors could also be considered. (Evidence Level C).
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Section 4: Recommendations on outpatient and
in-home stroke rehabilitation (including early
supported discharge)

Outpatient therapy is often required following dis-
charge from acute and/or rehabilitation inpatient ser-
vices to help patients continue to make gains toward

their rehabilitation goals. Continuing therapy may take
several forms, depending on resource availability and
patient considerations and include such models as hos-
pital-based ‘‘day’’ hospital programs, community-
based programs, or home-based rehabilitation. There
is strong evidence based on the results from the
Outpatient Service Trialists (2003)21 that any form of

Section 3 Recommendations

(i) All patients with stroke should receive rehabilitation therapy as early as possible once they are medically stable

and able to participate in active rehabilitation (Evidence Level A).

(ii) Early prolonged mobilization of patients within the first few days after a stroke, especially a severe stroke, is not

recommended (Evidence Level A).

(iii) Earlier mobilization may be reasonable for select patients with acute stroke (for instance, people with more

mild strokes or transient ischemic attack) but caution is advised, and clinical judgment should be used (Evidence

Level C).

(iv) Once deemed to be medically and neurologically stable, patients should receive a recommended three hours

per day of direct task-specific therapy, five days a week, delivered by the interdisciplinary stroke team (Evidence

Level C); more therapy results in better outcomes (Evidence Level A).

(v) Individualized rehabilitation plans should include a patient-centered approach, shared decision-making, cultu-

rally appropriate, and agreed-upon goals and preferences of the patient, family, caregivers, and the healthcare

team (Evidence Level C).

(vi) Patients should receive rehabilitation therapies of appropriate intensity and duration, individually designed to

meet their needs for optimal recovery and tolerance levels (Evidence Level A).

(vii) Therapy should include repetitive and intense use of patient-valued tasks that challenge the patient to acquire

the necessary skills needed to perform functional tasks and activities (Evidence Level A).

(viii) The team should promote the practice and transfer of skills gained in therapy into the patient’s daily

routine during inpatient stay (Evidence Level A) and continue after discharge to the community (Evidence

Level C).

(ix) A pre-transition (discharge to another setting) needs assessment should be conducted to ensure a smooth

transition from rehabilitation back to the community (Evidence Level B).

(x) Elements of transition planning may include:

a. A home visit by a healthcare professional, ideally conducted before discharge, for patients where the stroke

rehabilitation team and/or family have concerns regarding changes in functional, communication, and/or

cognitive abilities that may affect patient safety (Evidence Level C).

b. Assessment of the safety of the patient’s home environment and the need for equipment and home

modification (Evidence Level C).

c. Caregiver education, training, and access to resources to assist the patient with ADL and increase the

patient’s level of independence (Evidence Level B).

(xi) Patients in stroke rehabilitation should be considered for referral to transition planners (such as stroke

navigators) where these roles are available (Evidence Level B). Refer to Transitions and Community Participation

module for additional information20
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continuing rehabilitation therapy is superior to no add-
itional therapy. At the end of scheduled follow-up, out-
patient therapy was associated with significantly
reduced odds of a poor outcome, greater improvements
in ADL, extended ADL, and mood scores compared
with usual care. The authors estimated that for every
100 persons with stroke in the community receiving
therapy-based rehabilitation services, seven (95% confi-
dence interval (CI): 2–11) patients would avoid a poor
outcome. In terms of establishing the relative superior-
ity of outpatient-based rehabilitation programs com-
pared with continued inpatient services, the
differences between service models appears minimal.22

Some patients with mild impairments can be safely
transferred back to their homes to commence or con-
tinue their rehabilitation and achieve outcomes that are
as good as or better than those that would have been

attained had they participated in an inpatient rehabili-
tation program. This form of service provision, known
as early-supported discharge (ESD), may be desirable
where resources exist and may have the added benefit of
being less costly. The effectiveness of ESD programs
following acute stroke has been evaluated most com-
prehensively by the Early Supported Discharge
Trialists. In the most updated version of the review,23

ESD services were associated with a reduction in the
odds of death or dependency at the end of scheduled
follow-up (OR¼ 0.80, 95% CI: 0.67–0.95). The asso-
ciated number needed to treat per 100 patients was 5.
The benefits were greatest among patients with
mild–moderate disability. ESD services were also asso-
ciated with greater patient satisfaction and a signifi-
cantly shorter LOS (MD¼ –5.5, 95% CI: �2.9 to
�8.2 days).

Section 4 Recommendations

4.1 Outpatient and in-home rehabilitation

(i) Following stroke, people with ongoing rehabilitation goals should continue to have access to specialized stroke

services after leaving hospital (Evidence Level A).

a. This should include facility-based outpatient services and/or in-home rehabilitation services (Evidence

Level A).

(ii) Outpatient and/or in-home rehabilitation services should be provided by specialized interdisciplinary team

members as appropriate to patient needs and in consultation with the patient and family (Evidence Level C).

a. Services should ideally begin within 48 h of discharge from an acute hospital or within 72 h of discharge from

inpatient rehabilitation (Evidence Level C).

(iii) The choice of setting for outpatient and/or in-home rehabilitation service delivery should be based on patient

functional rehabilitation needs, participation-related goals, availability of family/social support, patient and family

preferences (Evidence Level C).

a. Patients and families should be involved in their management, goal setting, and transition planning (Evidence

Level A).

(iv) Outpatient and/or in-home rehabilitation services should include the same elements as coordinated inpatient

rehabilitation services (Evidence Level B), and include:

a. An interdisciplinary stroke rehabilitation team (Evidence Level A).

b. A case coordination approach including regular team communication to discuss assessment of new clients,

review client management, goals, and plans for discharge or transition (Evidence Level B).

c. Therapy provided for a minimum of 45 min per day (Evidence Level B) per required discipline, 2–5 days per

week, based on individual patient needs and goals (Evidence Level A); ideally for at least eight weeks

(Evidence Level C).

d. Interprofessional care planning and communication is essential to ensure continuity of care, patient safety,

and to reduce risk of complications and adverse events during stroke care, particularly at transition points

(Evidence Level C). Refer to Transitions and Community Participation Module, Section 3 for more information.20

(v) At any point in their recovery, people with stroke with change in functional status and who would benefit from

additional rehabilitation services should be offered a further period of outpatient rehabilitation if they meet the

requirements outlined in Box one: Eligibility and criteria for stroke rehabilitation, available at www.strokebestprac-

tices.ca (Evidence Level B).
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Part B. Providing stroke rehabilitation to address
physical, functional, cognitive and emotional issues
to maximize participation in usual life roles

Section 5: Management of upper extremity
following stroke

Section 5.1: Recommendations on management
of the upper extremity following stroke—General
principles and therapies

One of the most common deficits following stroke is the
reduction of arm, hand and wrist arm function due to
weakness or hemiplegia,which limits function.The result-
ing impairments reduce a person’s ability toperformbasic
ADLs and may cause pain and reduced range of motion
(ROM). While almost three-quarters of persons with

stroke will present with upper-limb impairment, only 5–
20% of persons can expect to achieve full functional
recovery six months following stroke.24 Persons who
experience mild to moderate upper extremity paresis
acutely following stroke have a good prognosis for func-
tional recovery, with 71% achieving some dexterity at six
months after stroke.25However, theprognosis forpersons
with severe impairment initially is poor with 62% failing
to achieve some dexterity at six months after stroke.26

While rehabilitation of the upper limb following
stroke is a complex process, many therapeutic
approaches, techniques, and treatment modalities rec-
ommended below are available. Some interventions
have a stronger evidence base to support their use
than others. Factors that may influence the selection
of treatment options include their availability within
the facility, therapist training, and the appropriateness
for the individual patient and the targeted deficit.

Section 5.1 Recommendations

Evidence Grading System: For the purposes of these recommendations, ‘‘early’’ refers to strength of evidence for therapies

applicable to patients who are less than six months post stroke, and ‘‘late’’ refers to strength of evidence for therapies

applicable to patients who are more than six months from index stroke event.

A. General principles

(i) Patients should engage in training that is meaningful, engaging, repetitive, progressively adapted, task-specific,

and goal-oriented in an effort to enhance motor control and restore sensorimotor function (Evidence Level:

Early-Level A; Late-Level A).

4.2 Early supported discharge (ESD)

(i) Early supported discharge services, designed to reduce length of hospital stay and still provide same intensity of

inpatient rehabilitation, are an acceptable form of rehabilitation and should be offered to a select group of

patients when available and provided by a well-resourced, coordinated specialized team (Evidence Level A).

(ii) Criteria for ESD candidacy include:

a. Mild to moderate disability (Evidence Level A);

b. Ability to participate in rehabilitation from the point of discharge (Evidence Level A);

c. Medically stable, availability of appropriate nursing care, necessary resources, and support services (e.g.

family, caregivers, and home care services) (Evidence Level A).

(iii) ESD services should be provided within 48 h of discharge from an acute hospital or within 72 h of discharge

from inpatient rehabilitation (Evidence Level C).

(iv) Services should be provided five days per week at the same level of intensity as they would have received in the

inpatient setting to meet patient needs (Evidence Level B). Refer to Section 3 for more information.

a. Where possible, it should be provided by the same team that provided inpatient rehabilitation to ensure

smooth transition (Evidence Level A).

b. Where different therapists are providing the home-based rehabilitation, close communication with the

hospital-based rehabilitation team is important during the transition and processes to facilitate commu-

nication should be implemented (Evidence Level C).
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(ii) Training should encourage the use of patients’ affected limb during functional tasks and be designed to simulate

partial or whole skills required in ADL (e.g. folding, buttoning, pouring, and lifting) (Evidence Level: Early-Level

A; Late-Level A).

B. Specific therapies

Note: Selection of appropriate therapies will differ between patients and depend on the severity of the impairment. This should

be considered when establishing individualized rehabilitation plans.

(i) ROM exercises (passive and active assisted) that includes placement of the upper limb in a variety of appro-

priate and safe positions within the patient’s visual field should be provided (Evidence Level C). Refer to

Recommendation ‘‘Recommendations on management of shoulder pain and complex regional pain syndrome (CRPS)

following stroke’’ for additional information.

(ii) Following assessment to determine if they are suitable candidates, patients should be encouraged to engage in

mental imagery to enhance upper-limb, sensorimotor recovery (Evidence Level: Early-Level A; Late-Level B).

(iii) Functional Electrical Stimulation (FES) targeted at the wrist and forearm muscles should be considered

to reduce motor impairment and improve function (Evidence Level: Early-Level A; Late-Level A).

(iv) Traditional or modified constraint-induced movement therapy should be considered for a select

group of patients who demonstrate at least 20� of active wrist extension and 10 � of active finger extension,

with minimal sensory deficits and normal cognition (Evidence Level: Early-Level A; Late-Level A).

(v) Mirror therapy should be considered as an adjunct to motor therapy for patients with very severe paresis. It

may help to improve upper extremity motor function and ADLs (Evidence Level: Early-Level A; Late-Level A).

(vi) Despite mixed evidence, sensory stimulation (e.g. transcutaneous electrical nerve stimulation, acupuncture,

biofeedback) can be considered as an adjunct to improve upper extremity function (Evidence Level B).

(vii) Virtual reality, including both immersive technologies such as head mounted or robotic interfaces and non-

immersive technologies such as gaming devices can be used as adjunct tools to other rehabilitation therapies as a

means to provide additional opportunities for engagement, feedback, repetition, intensity, and task-oriented

training (Evidence Level: Early-Level A; Late-Level A).

(viii) Therapists should consider supplementary training programs aimed at increasing the active movement and

functional use of the affected arm between therapy sessions, e.g. Graded Repetitive Arm Supplementary Program

suitable for use during hospitalization and at home (Evidence Level: Early-Level B; Late-Level C).

(ix) Strength training should be considered for persons with mild to moderate upper extremity impairment for

improvement in grip strength (Evidence Level: Early-Level A; Late-Level A). Strength training does not aggravate

tone or pain (Evidence Level A).

(x) Bilateral arm training is not recommended over unilateral arm training to improve upper extremity motor

function (Evidence Level A).

(xi) Non-invasive brain stimulation, including repetitive transcranial magnetic stimulation (rTMS) and tran-

scranial direct current stimulation (tDCS) could be considered as an adjunct to upper extremity therapy

(Evidence Level A (rTMS); Evidence Level B (tDCS)).

(xii) For patients who are unable to produce any voluntary muscle activity in the affected upper limb, the patient

(and caregiver) should be taught compensatory techniques and be provided with adaptive equipment to

enable basic ADLs (Evidence Level B).

a. It is reasonable to continue teaching compensatory techniques until the patient can manage basic ADLs

independently or until recovery of active movement occurs (Evidence Level C).
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Section 5.2: Recommendations on ROM and
spasticity in the shoulder, arm, and hand

Spasticity, which is relatively common among persons
who develop paresis following stroke, can be painful,
interfere with functional recovery, and hinder rehabili-
tation efforts. If not managed appropriately, stroke sur-
vivors may experience a loss of ROM at involved joints,
which can result in contracture. Permanent loss of joint
ROM has been reported to occur as early as three to six
weeks following stroke.27 Although it is common in
clinical practice to use range-of-motion or stretching
exercises and splints to prevent or treat spasticity or

contracture following stroke, there is a lack of evidence
supporting their benefit.28 While treatment with botu-
linum toxin-type A (BTX-A) can reduce focal spasticity
in the finger, wrist, and elbow and may reduce pain,29 it
remains uncertain whether there is also improvement in
upper-limb function.30,31 After initial rehabilitation is
completed, ongoing monitoring should be built into
follow-up protocols and systems to identify changes
in spasticity in need of treatment. For complex cases
of spasticity management, a referral to a physician with
knowledge of the comprehensive treatment options of
spasticity is strongly advised as new therapies are emer-
ging for select patients.

Section 5.2 Recommendations

Definition: For the purposes of these recommendations ‘‘early’’ refers to strength of evidence for therapies applicable to

patients who are less than six months post stroke, and ‘‘late’’ refers to strength of evidence for therapies applicable to patients

who are more than six months from index stroke event.

(i) Spasticity and contractures may be managed by antispastic pattern positioning, range-of-motion exercises, and/

or stretching (Evidence Levels: Early-Level C; Late-Level C).

a. Routine use of splints is not recommended (Evidence Levels: Early-Level A; Late-Level B).

b. In some select patients, the use of splints may be useful and should be considered on an individualized basis

(Evidence Level C). A plan for monitoring the splint for effectiveness should be implemented and followed

(Evidence Level C).

(ii) Chemo-denervation using botulinum toxin can be used to increase ROM and decrease pain for patients with

focal symptomatically distressing spasticity (Evidence Levels: Early-Level B; Late-Level A).

(iii) Oral medications can be considered for the treatment of disabling spasticity, but side effects of fatigue and

drowsiness are common and the benefits for treating spasticity appear to be marginal:

a. Tizanidine can be used to treat more generalized, disabling spasticity (Evidence Levels: Early-Level C; Late-

Level B).

b. Baclofen can be used as a lower cost alternative to treat more generalized disabling spasticity (Evidence

Levels: Early-Level C; Late-Level C).

c. Benzodiazepines should be avoided due to sedating side effects, which may impair recovery (Evidence Level:

Early-Level C; Late-Level C).

(xiii) Retraining trunk control should accompany functional training of the affected upper extremity (Evidence

Level C).

C. Adaptive devices

(i) Adaptive devices designed to improve safety and function may be considered if other methods of performing

specific functional tasks are not available or tasks cannot be learned (Evidence Level C).

(ii) Functional dynamic orthoses may be offered to patients to facilitate repetitive task-specific training (Evidence

Level B).
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Section 5.3: Recommendations on management
of shoulder pain and complex regional pain
syndrome (CRPS) following stroke

The incidence of shoulder pain following stroke has
been reported to be approximately 30% during the
first year,32,33 although estimates vary widely from
study to study. Shoulder pain has been associated

with impaired arm movement, reduced participation
in rehabilitation activities, longer lengths of hospital
stay,34 and reduced quality of life (QoL).35 Since shoul-
der pain is difficult to treat once it is established, pre-
vention, initiated early post stroke, is emphasized.
Improper handling, positioning, and transferring can
exert stress on the shoulder with negative consequences,
and should be avoided.

Section 5.3 Recommendations

Definition: For the purposes of these recommendations ‘‘early’’ refers to strength of evidence for therapies applicable to

patients who are less than six months post stroke, and ‘‘late’’ refers to strength of evidence for therapies applicable to patients

who are more than six months from index stroke event.

Note: Causes of shoulder pain may be due to the hemiplegia itself, injury or acquired orthopedic conditions due to compro-

mised joint and soft tissue integrity and spasticity.

A. Prevention of hemiplegic shoulder pain and subluxation

(i) Joint protection strategies should be applied during the early or flaccid stage of recovery to prevent or minimize

shoulder pain and injury. These include:

a. Positioning and supporting the arm during rest (Evidence Level B).

b. Protecting and supporting the arm during functional mobility; avoid pulling on the affected arm (Evidence

Level C).

c. Protecting and supporting the arm during wheelchair use; examples include using a hemi-tray, arm trough,

or pillow (Evidence Level C).

d. The use of slings should be discouraged with the exception of the flaccid stage given it may discourage arm

use, inhibit arm swing, contribute to contracture formation, and decrease body image (Evidence Level C).

(ii) For patients with a flaccid arm (i.e. Chedoke–McMaster Stroke Assessment Impairment Inventory <3) elec-

trical stimulation should be considered (Evidence Levels: Early-Level B; Late-Level B).

(iii) Overhead pulleys should not be used (Evidence Level A).

(iv) The arm should not be moved passively beyond 90 degrees of shoulder flexion or abduction, unless the scapula

is upwardly rotated and the humerus is laterally rotated (Evidence Level B).

(v) Healthcare staff, patients, and family should be educated to correctly protect, position, and handle the involved

arm (Evidence Level A).

a. For example, careful positioning and supporting the arm during assisted moves such as transfers; avoid

pulling on the affected arm (Evidence Level C).

B. Assessment of hemiplegic shoulder pain

(i) The assessment of the painful hemiplegic shoulder could include evaluation of tone, active movement, changes

in length of soft tissues, alignment of joints of the shoulder girdle, trunk posture, levels of pain, orthopedic

changes in the shoulder, and impact of pain on physical and emotional health (Evidence Level C).

C. Management of hemiplegic shoulder pain

(i) Treatments for hemiplegic shoulder pain related to limitations in ROM may include gentle stretching and

mobilization techniques, and typically involves increasing external rotation and abduction (Evidence Level B).
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Section 6: Management of the lower extremity
following stroke

Section 6.1: Recommendations on balance and
mobility

Following stroke, motor impairment can negatively
affect balance and the ability to ambulate.
Contributing factors include hemiparesis, hemiplegia,
sensory disturbances, ataxia, apraxia, spasticity, cogni-
tive impairments, and visual perceptual deficits, among
others. Approximately 35% of survivors with initial

paralysis of the leg do not regain useful function, and
20–25% of all survivors are unable to walk without full
physical assistance.36 In this update of the CSBPR rec-
ommendations for rehabilitation, as with upper-
extremity motor function, a wide range of treatment
options are suggested, many of which are supported
by strong (i.e. A level) evidence. New additions to the
list of recommendations include FES to improve gait,
which may help to increase gait speed,37 and the add-
itions of force platform biofeedback, virtual reality, and
the use of balance boards to improve balance.

a. Active ROM should be increased gradually in conjunction with restoring alignment and strengthening weak

muscles in the shoulder girdle (Evidence Level B).

(ii) Taping of the affected shoulder has been shown to reduce pain (Evidence Level A).

(iii) If there are no contraindications, analgesics (such as ibuprofen or narcotics) can be considered for pain relief on

an individual case basis (Evidence Level C).

(iv) Injections of botulinum toxin into the subscapularis and pectoralis muscles could be used to treat hemiplegic

shoulder pain thought to be related to spasticity (Evidence Level B).

(v) Subacromial corticosteroid injections can be used in patients when pain is thought to be related to injury

or inflammation of the subacromial region (rotator cuff or bursa) in the hemiplegic shoulder (Evidence Level B).

Note: For additional information on pain management, refer to Section 9.

D. Hand edema

(i) For patients with hand edema, the following interventions may be considered:

a. Active, active-assisted, or passive ROM exercises (Evidence Level C).

b. When at rest, the arm should be elevated if possible (Evidence Level C).

c. Retrograde massage (Evidence Level C).

d. Gentle grade 1–2 mobilizations for accessory movements of the hand and fingers (Evidence Level C).

(ii) There is insufficient evidence for or against compression garments, e.g. compression gloves (Evidence Level C).

E. Complex Regional Pain Syndrome (CRPS) (also known as Shoulder-Hand Syndrome or Reflex

Sympathetic Dystrophy)

(i) Prevention: Active, active-assisted, or passive ROM exercises can be used to prevent CRPS (Evidence

Level C).

(ii) Diagnosis should be based on clinical findings including pain and tenderness of metacarpophalangeal and

proximal interphalangeal joints and can be associated with edema over the dorsum of the fingers, trophic

skin changes, hyperaesthesia, and limited ROM (Evidence Level C).

(iii) A triple phase bone scan (which demonstrates increased periarticular uptake in distal upper extremity joints)

can be used to assist in diagnosis (Evidence Level C).

(iv) Management: An early course of oral corticosteroids, starting at 30–50 mg daily for 3–5 days, and then

tapering doses over 1–2 weeks can be used to reduce swelling and pain (Evidence Level B).
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Section 6.1 Recommendations

Definition: For the purposes of these recommendations ‘‘early’’ refers to strength of evidence for therapies applicable to

patients who are less than six months post stroke, and ‘‘late’’ refers to strength of evidence for therapies applicable to patients

who are more than six months from index stroke event.

A. General considerations

(i) Patients should participate in training that is meaningful, engaging, progressively adaptive, intensive, task-

specific, and goal-oriented in an effort to improve transfer skills and mobility (Evidence Level: Early-Level A;

Late-Level A).

B. Lower-limb gait training

(i) Strength training should be considered for persons with mild to moderate impairment in lower extremity

function in both subacute (Evidence Level C) and chronic phases (Evidence Level B) of recovery. Strength

training does not affect tone or pain (Evidence Level A).

(ii) Task and goal-oriented training that is repetitive and progressively adapted should be used to improve perfor-

mance of selected lower-extremity tasks such as sit to stand, walking distance, and walking speed (Evidence

Level: Early-Level A; Late-Level A).

(iii) Treadmill-based gait training (with or without body weight support) should be used to enhance walking speed,

and distance walked as an adjunct to over-ground training or when over-ground training is not available or

appropriate (Evidence Level: Early-Level A; Late-Level A).

(iv) Electromechanical (robotic) assisted gait training devices could be considered for patients who would not

otherwise practice walking. They should not be used in place of conventional gait therapy (Evidence Level:

Early-Level A; Late-Level A).

(v) Rhythmic auditory stimulation should be considered for improving gait parameters in stroke patients, including

gait velocity, cadence, stride length, and gait symmetry (Evidence Level A).

(vi) Virtual reality training (such as non-immersive technologies) could be considered as an adjunct to conventional

gait training (Evidence Level B).

(vii) Mental practice should be considered as an adjunct to lower extremity motor retraining (Evidence Level A).

(viii) FES should be used to improve strength and function (gait) in selected patients, but the effects may not be

sustained (Evidence Level: Early-Level A; Late-Level A).

(ix) Biofeedback, in the form of visual and/or auditory signals to indicate unequal weight bearing and timing, can be

used to enhance gait training and improve functional recovery (Evidence Level B).

(x) The need for gait aids, wheelchairs, and other assistive devices should be evaluated on an individual basis

(Evidence Level: Early-Level C; Late-Level C).

a. Prescription and/or acquisition of an assistive device should be based on anticipation of a long-term need

(Evidence Level: Early-Level C; Late-Level C).

b. Once provided, patients should be reassessed, as appropriate, to determine if changes are required or

equipment can be discontinued (Evidence Level: Early-Level C; Late-Level C).

(xi) Ankle-foot orthoses should be used on selected patients with foot drop following proper assessment and with

follow-up to verify its effectiveness (Evidence Level: Early-Level A; Late-Level A).
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C. Balance

(i) Therapists should consider both voluntary and reactive balance control within their assessment and treatment

(Evidence Level C).

(ii) The following therapies should be considered to improve balance following stroke:

a. Trunk training/seated balance training (Evidence Level: Early-Level A; Late-Level A).

b. Standing practice (i.e. sit-to-stand practice) (Evidence Level: Early-Level A).

c. Force platform biofeedback (Evidence Level: Early-Level A; Late-Level A) and task-oriented training with or

without multisensory intervention (Evidence Level: Late-Level A).

d. Partial body weight support treadmill training (Evidence Level: Early-Level B).

e. Balance training combined with virtual reality in the late phase of stroke (Evidence Level A), but not in the

early phase of stroke (Evidence Level A).

f. The use of unstable surfaces and balance boards (Evidence Level: Late-Level A).

g. Cycling (Evidence Level: Early-Level B; Late-Level B).

h. Aquatic balance training (Evidence Level: Late-Level B).

i. Tai Chi (Evidence Level B).

j. Balance training combined with visual feedback, motor imagery training, and whole-body vibration do not

improve balance outcomes (Evidence Level: Early-Level A).

D. Aerobic training

(i) Once medically stable, patients should be screened for ability to participate in aerobic exercise by appropriately

qualified health care professionals with expertise in aerobic training (Evidence Level C).

a. A medical history and physical examination should be performed to identify factors that require

special consideration or constitute a contraindication to aerobic exercise (Evidence Level: Early-Level B;

Late-Level B).

b. An exercise stress test with electrocardiogram, and monitoring of blood pressure and subjective symp-

toms, should be considered particularly for patients with a known history of cardiovascular disease

(Evidence Level: Early-Level C; Late-Level C).

c. If the target intensity of the planned program is light (i.e.<40–45% of predicted heart rate reserve), a

clinical submaximal test (e.g. six-minute walk test) may be adequate to evaluate readiness for aerobic

training (Evidence Level: Early-Level C; Late-Level C).

(ii) Individually tailored aerobic training involving large muscle groups should be incorporated into a comprehensive

stroke rehabilitation program to enhance cardiovascular endurance and cognitive function (Evidence Level:

Early-Level A; Late-Level A).

a. To achieve a training effect, patients should participate in aerobic exercise at least three times weekly for a

minimum of eight weeks, progressing as tolerated to 20 min or more per session, exclusive of warm-up and

cool-down (Evidence Level: Early-Level B; Late-Level B).

b. Heart rate and blood pressure should be monitored during training to ensure safety and attainment of

target exercise intensity (Evidence Level: Early-Level A; Late-Level A).

(iii) To ensure long-term maintenance of health benefits, a planned transition from structured aerobic exercise to

more self-directed physical activity at home or in the community should be implemented (Evidence Level: Early-

Level A; Late-Level A).

a. Strategies to address specific barriers to physical activity related to patients, health

care providers, family, and/or the environment should be employed (Evidence Level: Early-Level A;

Late-Level A).
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Section 6.2: Recommendations on lower limb
spasticity following stroke

Spasticity in the lower limb can also negatively affect
balance and mobility following stroke. Spasticity
appears to be less common in the lower extremity,
compared with the upper extremity.38,39 The preva-
lence of lower-limb spasticity following stroke was

estimated to be one-third, based on results of a sys-
tematic review.40 At four months post stroke, spasti-
city in the lower extremity was found to affect the hip
(50%), knee (54%), and ankle (66%).41 Lower-limb
spasticity is manifested most commonly as equino-
varus foot deformity, a condition characterized by
the development of reduced ankle dorsiflexion, accom-
panied by forefoot inversion. Typically, this affects the
swing phase of the stride such that the forefoot strikes
the ground first instead of the heel. In the late stage of
stroke, treatment with BTX-A has been shown to
reduce spasticity in both the upper and lower extrem-
ity but may not improve function.42 As with upper
arm spasticity (Section ‘‘Recommendations on ROM
and spasticity in the shoulder, arm and hand’’), after
initial rehabilitation is completed, ongoing monitoring

should be built into follow-up protocols and systems
to identify changes in spasticity in need of treatment.
For complex cases of spasticity management, a refer-
ral to a physician with knowledge of the comprehen-
sive treatment options of spasticity is strongly
advised as new therapies are emerging for select
patients.

Section 6.3: Recommendations on falls prevention
and management

Cognitive impairment and physical disabilities place
persons with stroke at higher risk of falling.43 During
rehabilitation, unsafe gait, wheelchair confinement, and
hemineglect have also been found to be significant risk
factors for falling.44 During hospitalization for stroke
rehabilitation, estimates of the percentage of fallers
during inpatient hospitalization range from 16.3%45

to 39%.46 Almost two-thirds of falls occurred during
the first two weeks after admission. Once discharged
home, estimates among community ambulators vary
from 23%47 to 73%.48 Persons who fall during inpati-
ent rehabilitation are more likely to fall once returning
home.48 Patients at highest risk of falling need to be

Section 6.2 Recommendations

(i) Spasticity and contractures may be managed by antispastic pattern positioning, range-of-motion exercises, and/

or stretching (Evidence Level: Early-Level C; Late-Level B).

(ii) Chemo-denervation using botulinum toxin can be used to reduce spasticity, increase ROM, and

improve gait, for patients with focal symptomatically distressing spasticity (Evidence Level: Early-Level C;

Late-Level A).

a. Note, caution should be taken when delivering botulinum toxin in the early phase while patients are still

recovering.

(iii) Oral medications can be considered for the treatment of disabling spasticity; however, side effects of fatigue and

drowsiness are common and benefits for treating spasticity tend to be marginal.

a. Tizanidine can be used to treat more generalized, disabling spasticity (Evidence Levels: Early-Level C; Late-

Level B).

b. Baclofen can be used as a lower cost alternative to treat more generalized disabling spasticity (Evidence

Levels: Early-Level C; Late-Level C).

c. Benzodiazepines should be avoided due to sedating side effects, which may impair recovery (Evidence Level:

Early-Level C; Late-Level C).

(iv) Intrathecal Baclofen should be considered for specific cases of severe intractable and disabling/painful spasticity

(Evidence Level: Late-Level B).
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identified as soon as possible so that appropriate pre-
ventative measures can be taken.

Section 7: Recommendations on assessment and
management of dysphagia and malnutrition
following stroke

Dysphagia is common following stroke and is asso-
ciated with an increased risk of medical complications,
including pneumonia, and malnutrition, which can in
turn lead to increased mortality, morbidity, and insti-
tutionalization.49 Within the first seven days of stroke,
the reported estimates of dysphagia, identified based on
clinical, non-instrumental screening, and assessments,
range from 29% to 67%.50 The risk of pneumonia
has been shown to be three times higher when patients
are dysphagic.50 While screening protocols for dyspha-
gia are standard practice and included in many guide-
lines, the evidence of their effectiveness is lacking. In a

recent systematic review,51 Smith et al. reported that,
based on the results from three RCTs, the percentage of
patients who received dysphagia screening and devel-

oped pneumonia was not significantly lower, compared
with patients in a control group who were not screened.
In terms of interventions, while texture-modified diets
and thickened liquids remain the mainstay of manage-
ment, there is mounting evidence that swallowing ther-
apy in many forms, including behavioral interventions,
electrical stimulation, pharmacological agents, acu-
puncture, and non-invasive brain stimulation, can
help to restore swallowing ability.52

Patients with dysphagia often do not receive suffi-
cient caloric intake, which may lead to malnutrition
and poorer outcomes. While oral supplementation
can reduce the caloric/protein deficit in patients who
are malnourished or at risk of malnutrition, routine
supplementation has not been shown to improve func-
tional outcome.53 For patients who are unable to

Section 6.3 Recommendations

(i) Following stroke, all patients should be screened for fall risk by an experienced clinician at admission, at all

transition points, after a fall, and/or whenever there is a change in health status (Evidence Level C). Refer to

Section 6.1C for recommendations regarding balance.

(ii) Screening should include identification of medical, functional, cognitive, and environmental factors associated

with risk of falling and fall injuries (e.g. orthostatic hypotension, dehydration, muscle weakness, and osteoporo-

sis) (Evidence Level B).

(iii) Those identified as being at risk for falls should undergo a comprehensive interdisciplinary assessment that

includes medical and functional history and evaluation of mobility, vision, perception, cognition, cardiovascular

status, and environment (Evidence Level C).

(iv) Based on risk assessment findings, an individualized falls prevention plan should be implemented for each

patient (Evidence Level B).

a. The patient, family, and caregiver should be made aware of the patient’s increased risk for falls and given a

list of precautions to reduce their risk of falling (Evidence Level B).

b. The patient, family, and caregiver should receive skills training to enable them to safely transfer and mobilize

the patient (Evidence Level B). This should include what to do if a fall occurs and how to get up from a fall

(Evidence Level C).

c. The patient, family, and caregiver should receive education regarding suitable gait aids, footwear, transfers,

and wheelchair use, considering the healthcare and community environment (Evidence Level B).

d. Bed and chair alarms should be provided for patients at high risk for falls according to local fall prevention

protocols (Evidence Level C).

(v) If a patient experiences a fall, they should be assessed for possible injury prior to an assessment of the circum-

stances surrounding the fall should be conducted to identify precipitating factors. Pre-existing falls prevention

plans should be modified to reduce the risk of further falls (Evidence Level C).

Note: For treatment strategies for risks of falling (e.g. leg weakness, impaired balance, visual disturbances, cognitive impair-

ment, sensory loss), refer to appropriate topics within this module.
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maintain their nutritional status by oral intake, enteral
feeding should be considered. The use of percutaneous
endoscopic gastrostomy feeding tubes can reduce the
risk of blocked or leaking feeding tubes, compared

with or nasogastric (NG) tubes, but does not reduce
the risk of mortality, death, or dependency or the risk
of pneumonia.54

Section 7 Recommendations

7.1 Dysphagia

(i) Patients should be screened for swallowing impairment before any oral intake (e.g. medications, food, liquid) by

an appropriately trained professional using a valid screening tool (Evidence Level B).

(ii) Abnormal results from the initial or ongoing swallowing screens should prompt referrals to a SLP, occupational

therapist, dietitian, or other trained dysphagia clinicians for more detailed bedside swallowing assessment and

management of swallowing, feeding, nutritional, and hydration status (Evidence Level C).

a. An individualized management plan should be developed to address therapy for dysphagia, dietary needs,

and specialized nutrition plans (Evidence Level C).

(iii) Videofluoroscopic swallow study (VSS, VFSS) or fiberoptic endoscopic examination of swallowing (FEES) should

be performed on all patients considered at high risk for oropharyngeal dysphagia or poor airway protection,

based on results from the bedside swallowing assessment, to guide dysphagia management (e.g. therapeutic

intervention) (Evidence Level B).

(iv) Based on the videofluoroscopic swallow study (VSS, VFSS, MBS) or FEES, restorative swallowing therapy and/or

compensatory techniques to optimize the efficiency and safety of the oropharyngeal swallow mechanism,

should be implemented with monitoring and reassessment as required (Evidence Level B).

a. Restorative therapy may include lingual resistance, breath holds, and effortful swallows (Evidence Level B).

b. Compensatory techniques may address posture, sensory input with bolus, volitional control, and texture

modification (Evidence Level B).

(v) Patients, families, and caregivers should receive education on swallowing, prevention of aspiration, and feeding

recommendations (Evidence Level C).

(vi) To reduce the risk of aspiration pneumonia, patients should be permitted and encouraged to feed themselves

whenever possible (Evidence Level C).

(vii) Patients should be given meticulous mouth and dental care and educated in the need for good oral hygiene to

further reduce the risk of pneumonia (Evidence Level B).

7.2 Nutrition and hydration

(i) Patients should be screened for malnutrition, ideally within 48 h of inpatient rehabilitation admission using a valid

screening tool (Evidence Level C).

a. Patients can be rescreened for changes in nutritional status regularly throughout inpatient admission and

prior to discharge, as well as periodically in outpatient and community settings (Evidence Level C).

b. Results from the screening process can be used to guide appropriate referral to a dietitian for further

assessment and ongoing management of nutritional and hydration status (Evidence Level C).

(ii) Stroke patients with suspected nutritional concerns, hydration deficits, dysphagia, or other comorbidities who

may require nutritional intervention should be referred to a dietitian (Evidence Level B). Dietitians provide

recommendations on:

a. Meeting nutritional and fluid needs orally while supporting alterations in food texture and fluid consistency

recommended by a SLP or other trained professional (Evidence Level B).

b. Enteral nutrition support in patients who cannot safely swallow or meet their nutrient and fluid needs orally

(Evidence Level B).
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Section 8: Recommendations on rehabilitation of
visual perceptual deficits

The overall prevalence of visual impairment early after
stroke is estimated to be 65% (19–92%), using the
results of 61 studies included in a recent systematic
review.55 There are several perceptual problems which
can occur after stroke, the most recognized of which is
visual inattention/neglect. Other perceptual problems
include agnosia, visual hallucinations, and image move-
ment problems. Persons with visual impairments tend to
have had more disabling strokes56 and are more

commonly associated with right-sided lesions. Visual
problems may negatively impact participation in
rehabilitation programs, the ability to perform ADL,
and quality of life, resulting in loss of independence,
social isolation, impaired mobility, and depression.57

There are a variety of interventions that can be used to
address the consequences of stroke-induced visual seque-
lae, including top-down approaches (e.g. visual scanning,
feedback or cueing, virtual reality, and mental practice),
whose focus is remediation of the deficit, and bottom-up
approaches (e.g. prisms, half-field, eye-patching, limb
activation), aimed at compensation.

c. NG feeding tubes should be replaced by a gastric-jejunum tube if the patient requires a prolonged period of

enteral feeding (Evidence Level B).

(iii) The decision to proceed with enteral nutrition support, i.e. tube feeding, should be made as early as possible

after admission, usually within the first three days of admission in collaboration with the patient, family (or

substitute decision maker), and the interdisciplinary team (Evidence Level B).

Section 8 Recommendations

(i) All patients with stroke should be screened for visual, visual motor, and visual perceptual deficits as a routine

part of the broader rehabilitation assessment process (Evidence Level C).

(ii) Patients with suspected perceptual impairments (visuospatial impairment, agnosias, body schema disorders,

and apraxias) should be assessed using validated tools (Evidence Level C).

(iii) Patients, families, and caregivers should receive education on visual-spatial neglect and treatment recommen-

dations (Evidence Level C).

(iv) Visual scanning techniques should be used to improve perceptual impairments caused by neglect (Evidence

Level B).

(v) Virtual reality or computer-based interventions for neglect should be used to improve visual perception and

alleviate right-hemisphere bias (Evidence Level B).

(vi) There is insufficient evidence to recommend for or against limb activation to improve neglect (Evidence

Level B).

(vii) There is conflicting evidence on the effectiveness of prism glasses and eye-patches for improving neglect

(Evidence Level B).

(viii) Patients with suspected limb apraxia should be treated using errorless learning, gesture training, and graded

strategy training (Evidence Level B).

(ix) Mirror therapy: Mirror therapy appears to improve neglect (Evidence Level B) and may be considered as an

intervention for unilateral inattention (Evidence Level B).

(x) Mirror therapy combined with limb activation: Combining mirror therapy with limb activation appears to be

more effective than limb activation alone at improving neglect (Evidence Level B).

Refer to CSBPR Transitions and Community Participation Section 4 for information on return to driving20
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Section 9: Recommendations on rehabilitation to
improve central pain

Central post-stroke pain (CPSP) is a neurological dis-
order, characterized by constant or intermittent pain in
a body part occurring, often associated with sensory
abnormalities that correspond to the brain territory
that has been injured.58 The prevalence of CPSP,
although difficult to estimate due to a lack of a gold
standard for diagnosis, is estimated to be between 1%

and 12%.59 The prevalence of CPSP is particularly high
after lateral medullary infarction or lesions in the ven-
troposterior part of the thalamus.59 The time between
stroke and pain onset varies, but development of CPSP
occurs most often within the first few months. Central
pain is one of the most difficult types of pain to treat.
Antidepressants and antiepileptics are used most fre-
quently for the treatment of neuropathic pain, despite
little published RCT evidence of their effectiveness.60–62

Section 9 Recommendations

(i) Patients with persistent Central Post Stroke Pain (CPSP) should receive a trial of low-dose, centrally acting

analgesics (Evidence Level C):

a. Patients should receive an anticonvulsant (such as gabapentin or pregabalin) as a first-line treatment for

central nervous system pain (Evidence Level C).

b. Patients should receive a tricyclic antidepressant (e.g. amitriptyline) or a Serotonin-norepinephrine

Reuptake Inhibitor (particularly duloxetine) as second-line treatment (Evidence Level C).

c. Treatment for patients resistant to first- and second-line treatment can include opioids or tramadol

(Evidence Level C). Caution is advised for the use of opioids as there is a significant risk of physical

dependency.

(ii) An individualized patient-centered approach for management of central pain syndromes should be implemented

by an interdisciplinary team that includes healthcare professionals with expertise in mental health and central

pain management (Evidence Level C).

Section 10: Recommendation on rehabilitation to
improve language and communication

Aphasia, an acquired communication disorder that
impairs the ability to process language, speak, and
understand others, affects 21–38% of stroke sur-
vivors.63 Aphasia is associated with increased length
of hospital stay, inpatient complications, overall neuro-
logical disability, mortality, and discharge dispos-
ition.63 The presence of aphasia is often associated

with greater levels of disability64 and increasing age.65

Symptoms tend to improve over time. At six months,
aphasia was completely resolved in 74% of persons and
in 90% of persons with mild initial disability (National
Institutes of Health Stroke Scale (NIHSS)< 5).66 The
main treatment for aphasia is speech and language
therapy, whereby the person relearns and practices lan-
guage skills and learns to use other ways to communi-
cate. More intense therapy has been shown to be more
effective for improving functional communication.67

Section 10 Recommendations

(i) All health care providers working with persons with stroke across the continuum of care should undergo

training about aphasia and other communication disorders, including the recognition of the impact of aphasia

and methods to support communication such as Supported Conversation for Adults with Aphasia (SCATM)

(Evidence Level C).

Note: Other communication disorders may include: dysarthria, apraxia of speech, and cognitive communication deficits.

(ii) All stroke patients should be screened for communication disorders, ideally by a Speech Language Pathologist,

and using a valid screening tool (Evidence Level C).

a. If a Speech Language Pathologist is not available, this should be done by another appropriately trained

professional (Evidence Level C).
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Summary

The 2019 update of the CSBPR: Rehabilitation,
Recovery and Reintegration following Stroke. Part
One: Rehabilitation and Recovery following Stroke pro-
vides a set of evidence-based statements developed for
healthcare professionals and system leaders to help
guide the rehabilitation process post stroke across set-
tings, and to ensure the necessary structures and
resources are in place. The recommendations empha-
size the importance of screening and assessment prac-
tices as a component of care. There are many effective
rehabilitation interventions available, supported by a
strong evidence base, from which to select from when
making treatment decisions.

For overall comprehensive recovery, rehabilitation
must occur in parallel to the implementation of second-
ary prevention strategies, such as blood pressure
control, lipid management, and antithrombosis man-
agement for people with ischemic stroke. Within
rehabilitation settings, the interdisciplinary team
should work in tandem with stroke prevention services
to ensure optimal prevention is in place, and any out-
standing issues regarding etiology or future risk are
addressed.

In addition, the rehabilitation needs of people with
stroke often change over time, both in the early recov-
ery period and at later stages of recovery. Recovery,
plateaus, and then new progress may be experienced.
Reassessment of functional changes and ongoing

(iii) Patients with any suspected communication deficits should be referred to a SLP for assessment in the following

areas using valid and reliable methods: comprehension, verbal production, reading, writing, speech/voice, and

cognitive-communication (Evidence Level C).

(iv) Persons with aphasia should have early access to a combination of intensive speech and language therapy and

communication therapy according to their needs, goals, and impairment severity (Evidence Level B).

(v) Treatment to improve functional communication can include language therapy focusing on:

a. Production and/or comprehension of words, sentences, and discourse (including reading and writing)

(Evidence Level C).

b. Conversational treatment (Evidence Level C).

c. Constraint-induced language therapy (Evidence Level B).

d. Use of non-verbal strategies, assistive devices, and technology (e.g. iPads, Tablets, other computer-guided

therapies) which can be incorporated to improve communication (Evidence Level C).

e. Use of computerized language therapy to enhance benefits of other therapies (Evidence Level C).

(vi) Appropriate patients should be assessed for their potential to benefit from using augmentative alternative

communication (e.g. iPad, tablet, electronic devices, alphabet board) or other communication support tools

(Evidence Level C).

(vii) Treatment to improve functional communication should include supported conversation techniques for poten-

tial communication partners of the person with aphasia (Evidence Level A).

(viii) Treatment for aphasia may include group therapy and conversation groups. Groups can be used to

supplement the intensity of therapy during hospitalization and/or as continuing therapy following discharge

(Evidence Level B).

(ix) All information intended for patient use should be available in aphasia-friendly formats (Evidence Level C).

(x) Families of persons with aphasia should be engaged in the entire process from screening through intervention,

including family education and training in supported communication (Evidence Level C). Refer to CSBPR Mood,

Cognition and Fatigue following Stroke module, Section 1 for additional information on aphasia and depression.68

(xi) The impact of aphasia on functional activities, participation, and QoL, including the impact on relationships,

vocation, and leisure, should be assessed and addressed across the continuum of care (Evidence Level C). Refer

to CSBPR Transitions and Community Participation following Stroke module, Recommendation 4 for additional

information.20
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rehabilitation needs are important elements of follow-
up care across settings. This ongoing monitoring
enables early identification of changes, enabling
teams to act in a timely way for the prevention of
future complications and functional decline. Those
who participated on our Community Consultation
and Review Panel for these recommendations fre-
quently vocalized challenges and frustration when
trying to gain access to further rehabilitation services
months after the initial therapy was completed. They
also noted that education throughout recovery was
very valuable to them; it helped people with stroke,
their families, and caregivers to set realistic expect-
ations for recovery and prepare for return to their
community.

Additional interventions that increase access to
rehabilitation care that have not been included in this
update involve the use of Telerehabilitation modalities,
which can be used to improve upper arm motor func-
tion.69 A series of recent Canadian studies has sug-
gested telerehabilitation services work best when
augmenting face-to-face rehabilitation or when other
options are not available,70 addressing resource gaps
in more rural and remote communities.

The CSBPR continue to be a work in progress. They
are regularly updated every two to three years; whereby
new recommendations are created and old ones revised
or deleted, in response to new evidence.
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