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HIGHLIGHTS

« This clinical practice guideline is the fourth edition of the Korean guideline for stroke
rehabilitation, which was last updated in 2016.

+ The development approach has been changed from a consensus-based approach to
an evidence-based approach using the Grading of Recommendations Assessment
Development and Evaluation method.
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ABSTRACT

This clinical practice guideline (CPG) is the fourth edition of the Korean guideline for

stroke rehabilitation, which was last updated in 2016. The development approach has been
changed from a consensus-based approach to an evidence-based approach using the Grading
of Recommendations Assessment Development and Evaluation (GRADE) method. This
change ensures that the guidelines are based on the latest and strongest evidence available.
The aim is to provide the most accurate and effective guidance to stroke rehabilitation
teams, and to improve the outcomes for stroke patients in Korea. Fifty-five specialists in
stroke rehabilitation and one CPG development methodology expert participated in this
development. The scope of the previous clinical guidelines was very extensive, making it
difficult to revise at once. Therefore, it was decided that the scope of this revised CPG would
be limited to Part 1: Rehabilitation for Motor Function. The key questions were selected

by considering the preferences of the target population and referring to foreign guidelines
for stroke rehabilitation, and the recommendations were completed through systematic
literature review and the GRADE method. The draft recommendations, which were agreed
upon through an official consensus process, were refined after evaluation by a public hearing
and external expert evaluation.

Keywords: GRADE Approach; Korea; Practice Guideline; Rehabilitation; Stroke

INTRODUCTION

Stroke is one of the leading causes of death in South Korea as well as around the world.
Globally, in 2019, the incidence of stroke was 12.2 million, the prevalence was 110 million,
the disability-adjusted life-years lost due to stroke was 143 million, and the number of deaths
were 6.55 million [1]. According to the Korean Statistical Information Services, the number
of stroke patients in South Korea has been over 110,000 per year for the past five years [2].
Comprehensive and specialized rehabilitation treatment starting from the acute phase of
stroke can improve functional recovery and minimize disability [3-5]. Many countries have
recognized the need for stroke rehabilitation and developed clinical practice guidelines
(CPQ) for stroke rehabilitation tailored to their individual circumstances [6-9]. Korean
Society for NeuroRehabilitation (KSNR) has also published and revised CPGs for stroke
rehabilitation, most recently the third edition in 2016. Since the publication of the third
edition, a number of important studies in stroke rehabilitation have been published, and it
has become clear that the CPG need to be revised to reflect these recent findings.
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AIM OF CPG

The aim of this CPG is to provide medical professionals with the necessary information for
the rehabilitation process of stroke patients, from acute to chronic stages, based on scientific
and objective evidence. The CPG also seeks to reduce variability in the quality of care received
by stroke patients in different medical settings. This CPG aims to help the patient recover
their function, prevent complications, and facilitate their return to society.

TARGET POPULATION AND SCOPE

The “Clinical Practice Guideline for Stroke Rehabilitation in Korea. Part 1: Rehabilitation for
Motor Function (2022)” is the 4th edition of CPG for stroke rehabilitation in Korea, which
updates the 3rd edition published in 2016 [10], and it deals with the rehabilitation of adult
male and female stroke patients with motor dysfunction caused by stroke. Pediatric stroke is
not covered in this guideline, and both ischemic and hemorrhagic strokes are included.

END-USERS AND SETTINGS

The primary target users of this CPG are physicians and therapists who provide care for
patients with disabilities in activities of daily living, including motor dysfunction due to
stroke, at primary, secondary, and tertiary medical facilities.

METHOD OF CPG DEVELOPMENT

Building of CPG development group

The development team for clinical guidelines was composed of the operational committee,
the practical committee, and the advisory committee. The head of the development team

for clinical guidelines was appointed based on the consensus of the KSNR after considering
the expertise and representativeness, and 11 operational committee members, including the
head of the committee, secretary, and one methodologist expert, were selected to form the
operational committee. The practical committee for the development of clinical guidelines
was composed of 54 specialists from 26 universities and 5 hospitals nationwide. The advisory
committee provided advice and reviewed the recommendations during the development
process for the substantive content covered by the clinical guidelines. The advisory
committee included the chairperson, vice chairperson, and eight members of the KSNR who
have expertise and representativeness in the related field.

Decision of CPG development method

Although this clinical guideline is an updated version of “Clinical Practice Guideline for
Stroke Rehabilitation in Korea,” the development approach has been changed from an
expert-opinion based to an evidence-based clinical guideline development method (Grading
of Recommendations Assessment Development and Evaluation, GRADE) [11]. This clinical
guideline is partially updated from the previous clinical guideline, but systematic search

and analysis of reference literature is being conducted for the first time, so it was decided

to develop it as a de novo (new development). The selection of key questions was based on
the previous clinical guideline, but it was decided to consider the latest foreign clinical

https://doi.org/10.12786/bn.2023.16.e18 3/M
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guidelines, the perspectives and preferences of the target population, and the results of the
survey when selecting key questions.

Decision of CPG scope

The revision of this CPG has been transformed into an evidence-based clinical guideline
development method through systematic evidence search and analysis, GRADE, while

the extensive previous clinical guidelines have been divided into three parts and will be
sequentially updated in phases. With the advice of the operations committee and the
advisory committee, the scope of this clinical guideline has finally been determined as Part 1:
Rehabilitation for Motor Function.

Evaluation of foreign stroke clinical guidelines

To select the key questions, references were made to foreign guidelines for stroke
rehabilitation. The stroke rehabilitation guidelines published in Canada (2019) [7,9], the
United States (2019) [8], and Australia (Living updated CPG) [6] were evaluated using the
Korean appraisal of guidelines for research and evaluation II (K-AGREE II). Each guideline
was evaluated by two researchers, and all three foreign guidelines were referred to by the
guideline operating committee and the practical committee in selecting the key questions.

Perspectives and preferences of the target population

The operating committee summarized 39 key questions that were relevant to the scope of
this study, based on the key questions of the previous CPG and the latest foreign guidelines
for rehabilitation after stroke. They surveyed the perspectives and preferences of the target
population regarding these key questions. A survey was conducted on 11 stroke patients

and their caregivers who were hospitalized in the hospital where the operating committee
members belong. The preferences of the target population regarding each key question were
surveyed using an 11-point Likert scale, with the perspective of the target population on the
importance or desired coverage in the treatment guidelines.

Selection of key questions

The operating committee organized 39 key questions that are relevant to the scope of

the study from the key questions of the existing clinical guidelines and the latest foreign
guidelines for stroke rehabilitation and surveyed the perspectives and preferences of the
target population and the members of practical committee. The results of the survey were
discussed by the operating committee, and based on this, 24 final key questions were selected
from the 39 candidate key questions.

Searching and selecting evidence-based literature

The literature search was conducted by entrusting it to 6 information search experts, using
three overseas databases, PubMed (https://pubmed.ncbi.nlm.nih.gov/), EMBASE (http://
embase.com), and Cochrane Library (http://cochranelibrary.com). The search range for

a comprehensive literature search was not specified for the starting point and was until
February 28, 2022. The results of the search were finally selected by at least 2 clinical experts
in charge of each key question, according to the PRISMA flow diagram.

Evaluation of risk of bias

The final selected literature was individually evaluated by a minimum of two clinical
specialists for each key question, using a literature screening evaluation tool. A systematic
review was conducted using AMSTAR (A MeaSurement Tool for Assessment of multiple

https://doi.org/10.12786/bn.2023.16.e18 4/1


https://orcid.org/0000-0001-6651-7908
https://orcid.org/0000-0001-6651-7908
https://orcid.org/0000-0003-3964-026X
https://orcid.org/0000-0003-3964-026X
https://pubmed.ncbi.nlm.nih.gov/
http://embase.com
http://embase.com
http://cochranelibrary.com
https://e-bnr.org

bnr

2022 KSNR CPG for Stroke Rehabilitation (Part 1. Motor Function) Brain & NeuroRehabilitation

https://e-bnr.org

systematic Reviews) 1.0, and for randomized controlled trial (RCT) studies, Cochrane’s Risk
of Bias (RoB 1.0) was used, while for non-RCT studies, the Risk of Bias Assessment tool for
Non-randomized Study 2.0 (RoBANS 2.0) was used. The evaluations were then reviewed
through a consensus process.

Analysis of evidence

The clinical experts responsible for each key question summarized the results of the final
selected studies and, if a meta-analysis was feasible, performed a meta-analysis. If a meta-
analysis was possible, the data heterogeneity was assessed. For data with high heterogeneity,
a random-effects model was applied, and subgroup analyses was conducted. Publication
bias was assessed using Egger’s test and the trim-and-fill method if the number of studies
included in the synthesis was over 10. Review Manager (RevMan) Version 5.4 (Copenhagen:
The Nordic Cochrane Center) was used for meta-analysis.

Assessment of certainty of the evidence and level of recommendation
The level of certainty of evidence and recommendation grades were carried out using the
GRADE method [12], based on the results of the blinding evaluation and the evaluation
and analysis of evidence. The process was carried out by at least two clinical experts who
evaluated individually and reached a consensus. We presented certainty of evidence as
summary of findings table.

Formal consensus and conflict of interests

Among the development members, if there was even a slight interest in the result of the
declaration of interest, it was excluded from the development process of individual clinical
questions with interest and the official agreement process. Prior to reaching a formal
consensus, a preliminary consensus was reached through a review meeting for each team,
and an additional preliminary consensus meeting was held at the operating committee. The
recommendations revised and supplemented through informal consensus were subsequently
followed by a formal consensus-building process using the RAND-UCLA Appropriateness
Method (RAM) method.

Opinion of the persons concerned/appraisal from outside expert

After drafting, a public hearing was held by inviting stakeholders to improve the quality

of the guideline, the developed CPG was evaluated by experts (include representatives of
related academic societies) who were not involved in the guideline development process.
The completed CPG will be entrusted to the Clinical Practice Guideline Expert Committee of
the Korean Medical Association for external evaluation, and the pointed-out points will be
referred to in the next revision.

Distribution and implement
This CPG will be released free of charge on the website of the KSNR and will be distributed
through publicity.

Plan of revision/update

The revision/update of the CPG will be based on the contents of the previous 3* CPG but will
be conducted with GRADE method. The scope of the previous clinical guidelines was very
extensive, making it difficult to revise at once. Therefore, the previous version of the CPG was
divided into three parts and updated sequentially: 1) motor/sensory function, 2) non-motor
function, 3) other (general, complications, chronic rehabilitation, etc.).
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RESULTS

As a result of the above development process, evidence-based CPG was developed
including recommendations for a total of 24 key questions (Table 1) A Korean version of the
recommendation summary is available as Supplementary Data 1, and the detailed development

process and rationale for the recommendation is available as Supplementary Data 2.

DISCUSSION

In Korea, research on guidelines for rehabilitation treatment for stroke started in 2006 and

the first edition of “Clinical Practice Guideline for Stroke Rehabilitation in Korea.” was
published in 2009 [13]. The 2009 guidelines were based on guidelines for stroke treatment
in the United States (2005) [14], Europe (2003) [15], UK (2004) [16], Scotland (2002) [17],

Table 1. Summary of recommendations (See Supplementary Data 1 for a summary in Korean)

KQ Division Recommendation LoE LoR
KQ 1. Early mobilization ~ Update 1-1. Early mobilization is recommended within 24-48 hours of stroke onset as it improves functional Low A
independence and walking ability in stroke patients, unless contraindicated.

1-2. Selective consideration is given to very early mobilization within 24 hours of stroke onset. High B
“Early mobilization: Out-of-bed activities such as sitting, standing, and walking performed during the acute phase of stroke
KQ 2. Total amount Update 2. Itis recommended to increase the total amount of exercise therapy, considering the patient's Low B
neurological and medical status, to improve activities of daily living and motor function in stroke
patients.
KQ 3. Exercise therapy Update 3. As there is no superior exercise therapy method among various methods that have the effect Moderate A
method of improving motor function, such as exercise relearning, neurophysiological approach, and
biomechanical approach, it is recommended to apply them individually in combination according to the
patient’s condition.
KQ 4. Task-specific Update 4-1. Task-specific training is recommended for the improvement of upper limb function. Low A
training 4-2. Task-specific training is recommended for the improvement of lower limb function. Moderate A
KQ 5. Progressive Update 5-1. For stroke patients with upper limb weakness, progressive resistance training of the upper limb Verylow A
resistance training is recommended for improving upper limb strength, motor function, and activities of daily living,
compared to not receiving rehabilitation therapy.
5-2. For stroke patients with upper limb weakness, there is no significant difference in improving upper Low B
limb strength, motor function, and activities of daily living between progressive resistance training of
the upper limb and other rehabilitation methods. Therefore, it is considered to apply depending on
the patient's condition.
5-3. For stroke patients with lower limb weakness, progressive resistance training of the lower limb is Moderate A
recommended for improving lower limb strength and motor function, compared to not receiving
rehabilitation therapy.
5-4. For stroke patients with lower limb weakness, there is no significant difference in improving lower Low B
limb strength and motor function between progressive resistance training of the lower limb and other
rehabilitation methods, so it is recommended depending on the patient's condition.
KQ 6. Aerobic exercise Update 6-1. Regular aerobic exercise, considering appropriate medical evaluation and functional limitations Moderate A
due to concurrent diseases, is recommended for stroke patients as it has a positive effect on
cardiorespiratory function, motor function, disability improvement, and quality of life.
6-2. High intensity interval training (HIIT) in chronic stroke patients can have positive effects on the Moderate B
recovery of cardiovascular and motor function, so it is recommended with appropriate medical
evaluation and consideration of coexisting conditions and functional limitations.
6-3. Educating home-returning stroke patients on aerobic exercise, considering comorbidities and Moderate B
functional limitations as well as accessibility, and providing community-based long-term intervention
may help improve their exercise capacity, so it is recommended depending on the patient’s condition.
KQ 7. Treadmill exercise ~ Update 7-1. In stroke patients, gait training in a treadmill is recommended over no intervention, as it is more High A
effective in improving walking function.
7-2. Compared to conventional therapy, it cannot be said that gait training in a treadmill is superior in High B
improving walking function, so it should be applied selectively.
KQ 8. Functional Update 8-1. Functional electrical stimulation therapy is recommended for improving upper limb function and High A
electrical performing daily activities in stroke patients.
stimulation 8-2. Functional electrical stimulation therapy is recommended for improving lower limb function. High A
8-3. Functional electrical stimulation therapy is recommended for improving shoulder joint subluxation. High A
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Table 1. (Continued) Summary of recommendations (See Supplementary Data 1 for a summary in Korean)

KQ Division Recommendation LoE LoR
KQ 9. Ankle-foot orthosis  Update 9-1. In stroke patients with foot drop, considering the use of an ankle-foot orthosis is recommended, asit Moderate B
improves walking.
9-2. Regarding whether ankle-foot orthosis or functional electrical stimulation therapy is more effective ~ Moderate B
in improving walking in stroke patients with foot drop, no method can be said to be superior, so they
should be applied selectively according to the patient's condition.
In this statement, functional electrical stimulation therapy, compared to ankle-foot orthosis, is limited to a treatment
method that uses electrical stimulation to prevent foot drop in accordance with the walking cycle.

KQ 10. Repetitive Update 10-1. Adding repetitive transcranial magnetic stimulation to rehabilitation therapy in stroke patients has Low B
transcranial a positive effect on improving upper limb motor function, grip strength, and hand function, so it is
magnetic recommended depending on the patient's condition.
stimulation 10-2. The evidence for repetitive transcranial magnetic stimulation to improve lower limb function in |
stroke patients is insufficient, so a recommendation level cannot be determined.
10-3. Adding repetitive transcranial magnetic stimulation to rehabilitation therapy in stroke patients hasa  Low B
positive effect on improving upper limb spasticity, so it is recommended depending on the patient's
condition.

10-4. The evidence for repetitive transcranial magnetic stimulation to improve lower limb spasticity in
stroke patients is insufficient, so a recommendation level cannot be determined.
KQ 11. Robot Update 11-1.In stroke patients, when applying machine-assisted training, including upper limb robots, there High B
is an improvement in upper limb function and daily living ability compared to conventional
rehabilitation therapy, so it is recommended depending on the patient's condition and the medical
institution's circumstances.
11-2. In stroke patients, when applying machine-assisted training, including lower limb robots, there High B
is an improvement in balance ability compared to conventional rehabilitation therapy, so it is
recommended depending on the patient's condition and the medical institution's circumstances.
KQ 12. Virtual reality Update 12-1. Virtual reality therapy for stroke patients is more effective in improving upper limb motor function Low B
compared to conventional rehabilitation therapy, but it can have side effects, so it is recommended
depending on the patient’s condition.

12-2. Virtual reality therapy for stroke patients is effective in improving balance compared to conventional  Low B
rehabilitation therapy, but it can have side effects.
KQ 13. Transcranial Update 13-1. Transcranial direct current stimulation can have a positive effect on improving upper limb motor/ High B
direct current function in stroke patients, and it is recommended in conjunction with rehabilitation therapy
stimulation considering the patient’s condition.

13-2. Transcranial direct current stimulation can have a positive effect on improving the ability to perform Moderate B
daily life activities in stroke patients, and it is recommended in conjunction with rehabilitation
therapy considering the patient’s condition.

KQ 14. Individualized Update 14-1.Individualized exercise and functional task training are recommended to improve upper limb motor Moderate A
exercise and function in stroke patients.
functional task 14-2. Individualized exercise and functional task training are recommended to improve the ability to Low B
training perform daily life activities in stroke patients.

KQ 15. Constraint Update 15-1. In stroke patients with hemiparesis, if constraint-induced movement therapy (CIMT) is deemed Moderate A
induced feasible given the affected upper extremity strength, CIMT is recommended to improve upper limb
movement therapy motor function and daily life activity performance.

KQ 16. Mirror therapy Update 16-1. Mirror therapy can have a positive effect on the recovery of upper limb motor function and the Low B

ability to perform daily life activities in stroke patients, and it is recommended in conjunction with
other rehabilitation therapies depending on the patient's condition.

16-2. Mirror therapy can have a positive effect on the recovery of lower limb function in stroke patients, itis Moderate B
recommended in conjunction with other rehabilitation therapies depending on the patient's condition.

KQ 17. Motor imagery Update 17-1.To enhance the recovery of upper limb motor function after a stroke, motor imagery training is Moderate B
training recommended in addition to rehabilitation using actual movements, but it can be selectively
applied depending on the patient's condition.
17-2. To enhance the recovery of upper limb function after a stroke, motor imagery training is Moderate B

recommended in addition to rehabilitation using actual movements, but it can be selectively
applied depending on the patient's condition.
17-3. To improve the ability to perform daily life activities after stroke, motor imagery training is Moderate B
recommended in addition to rehabilitation using actual movements, but it can be selectively
applied depending on the patient's condition.

KQ 18. Balance training ~ Update 18. Balance training is recommended for stroke patients with impaired balance, as it can improve Moderate A
balance, gait, and reduce the risk of falls.
KQ 19. Balance training Update 19. Recommended effective balance training methods include trunk training/sitting balance training, Moderate B
method task-specific training, and biofeedback using force plates.
KQ 20. Medication for Update 20-1. Serotonergic agents and Cerebrolysin is recommended for improving motor function in stroke Verylow B
motor recovery patients, depending on the patient's condition and risk of side effects.

20-2. Additional research is needed to establish the efficacy of dopamine agonists in improving motor I
function in stroke patients.

(continued to the next page)
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Table 1. (Continued) Summary of recommendations (See Supplementary Data 1 for a summary in Korean)

KQ Division Recommendation LoE LoR
KQ 21. Spasticity Update 21-1. Proper posture, joint exercises, and stretching are recommended for preventing and treating Expert
prevention stiffness in stroke patients. Consensus
21-2. Foot braces are recommended when lying down or standing to prevent foot contracture in stroke Expert
patients. Consensus
KQ 22. Botulinum toxin Update 22-1. Botulinum toxin injections are recommended for reducing spasticity in stroke patients. High A
22-2. It is recommended to perform splinting or casting in conjunction with botulinum toxin injection Verylow B

therapy for the treatment of contracture in stroke patients, as there are reports that this helps
improve contracture due to spasticity.

KQ 23. Medication for Update 23-1. Oral administration of tizanidine (LoE: Low), baclofen (LoE: Very low), and dantrolene (LoE: Low) Low B
spasticity are recommended because they improve clinical muscle tone with a low risk of serious adverse Very low
events (LOE: Low). Low
23-2. Benzodiazepines such as diazepam should not be orally administered for controlling spasticity in Low C
stroke patients during the recovery phase, except when specifically needed, due to their negative
impact on functional recovery.
KQ 24. Intrathecal New  24. Intrathecal baclofen infusion is recommended for the treatment of severe spasticity that does not Moderate B
baclofen respond to conventional spasticity therapy.

KQ, key question; LoE, level of evidence; LoR, level of recommendation.
“LoR A: strong for recommend; LoR B: conditional for recommend; LoR C: conditional against recommend; LoR D: strong against recommend; LoR I: inconclusive.

https://e-bnr.org

Italy (2002) [18], and New Zealand (2003) [19] and on articles published from January 1,
2004 to June 30, 2007. After the distribution of the first edition of the guideline, the need
for supplementation was raised as the guideline was used in clinical practice. With the
publication of new foreign guidelines for rehabilitation treatment for stroke and related
research, the need for periodic revision of the guidelines has become more recognized. Based
on five foreign CPGs from Scotland (2010) [20], Australia (2010) [21], Canada (2010) [22],
and the United States (2010) [23,24] and on articles published from July 1, 2007 to June 30,
2012, the first edition of “Clinical Practice Guideline for Stroke Rehabilitation in Korea.”
was revised and the second edition was published in 2012 [25]. The 3rd “Clinical Practice
Guideline for Stroke Rehabilitation in Korea 2016.” was published based on foreign CPGs
from Canada (2015) [26] and the United States (2016) [27], as well as research published
between July 1st 2012 and June 30th 2016.

After the release of the 3rd edition of the clinical guidelines, the need for a revision of the
clinical guidelines from an expert-opinion-based to an evidence-based approach (GRADE)
was emphasized. The discussion on this revision took place among the clinical guidelines
committee in the planned year of revision, 2020. Subsequently, in this 4th edition, the
development approach has been changed from a consensus-based approach to an evidence-
based approach using the GRADE method. This change in development method ensures that
the guidelines are based on the latest and strongest evidence available, rather than just the
opinions of experts. The scope of the previous clinical guidelines was very extensive, making
it difficult to revise at once. Therefore, the previous version of the CPG was divided into three
parts and updated sequentially: 1) motor/sensory function, 2) non-motor function, 3) other
(general, complications, chronic rehabilitation, etc.).

This clinical guideline is a partial (Part 1. Motor Function Rehabilitation) update of the
clinical guideline published in 2016, and there are still non-updated recommendations in
the previous version of CPG. Regular updates/revisions will be made in the future. As a
limitation of this CPG, although the development committee consists only of specialists in
rehabilitation medicine, but it is judged that the validity of the recommendation will not be
biased because the opinions of experts in other occupations in related fields with interests
are collected and reflected. The re-establishment of some key question will be required in a
future update, details of which can be found in Other Considerations of that Advisory.

https://doi.org/10.12786/bn.2023.16.e18 8/Mm
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The CPGs systematically summarize the scientific evidence for stroke rehabilitation and
provide guidance for medical decision-making. However, while CPGs are developed to
help medical decisions based on scientific evidence, they should not be applied uniformly
to all patients. The physician must consider the medical condition of the patient and other
circumstances before making a final decision. The physicians’ medical practices should not
be limited or judged based on CPGs.

CONCLUSION

“Clinical Practice Guideline for Stroke Rehabilitation in Korea. Part 1: Rehabilitation for
Motor Function (2022)” is the updated 4th edition of the CPG for stroke rehabilitation in
Korea. The development approach has been changed from a consensus-based approach to

an evidence-based approach using the GRADE method. The change in development method
ensures that the guidelines are based on the latest and strongest evidence, rather than just
expert opinions, to provide accurate and effective guidance to stroke rehabilitation teams and
improve outcomes for stroke patients in Korea.

SUPPLEMENTARY MATERIALS

Supplementary Data 1
Korean version of Clinical Practice Guideline for Stroke Rehabilitation in Korea - Part 1:
Rehabilitation for Motor Function (2022) - Summary of recommendations

Click here to view

Supplementary Data 2
Korean version of Clinical Practice Guideline for Stroke Rehabilitation in Korea. Part 1:
Rehabilitation for Motor Function (2022)

Click here to view
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