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Abstract
Background:Rehabilitationmotivation is more important than any other factor in terms of treatment effects among stroke patients.
The goal of this study is to explore the variables related to rehabilitation motivation that affect treatment effects and analyze their effect
sizes, in order to manage the psychosocial interventions required by stroke patients.

Methods: Thirteen electronic databases will be searched from November to December 2020. The search terms will be composed
of the disease term part (eg, “stroke”) and the intervention term part (eg, “rehabilitation motivation or rehabilitation factors related to
motivation or self-efficacy or family support or rehabilitation adherence or achievement or psychosocial factors, including self-
motivation, social support, psychological distress, rehabilitation adherence”). Selected studies the for systematic review and meta-
analysis will include randomized, quasi-randomized, and nonrandomized controlled trials, and research programs on rehabilitation
motivation; qualitative research and case studies will be excluded. The participants will be stroke patients. Two authors will
independently assess each study for eligibility and risk of bias, and to extract data.

Results: This study will comprehensively explore the psychosocial and physical behavioral variables related to the rehabilitation
motivation of stroke patients and provide their priorities and effect sizes. In addition, we will report the magnitude of the correlation
effect on the rehabilitation motivation of stroke patients according to each demographic variable.

Conclusions: The conclusions of our study will provide effective evidence of psychosocial variables that influence the treatment
outcomes of stroke patients.

PROSPERO registration number: CRD42020207467

Abbreviations: CI = confidence interval, PROSPERO = International Prospective Register of Systematic Reviews.
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1. Introduction
“Patients can move by themselves and lead independent lives.”
The ultimate goal of all treatment is to allow stroke patients to

move by themselves and achieve an independent life. To achieve
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this, the doctor diagnoses the patient, develops a treatment
plan, and implements it.[1] However, treatment effects cannot
be achieved through the efforts of doctors alone. It is a sensitive
work through interaction with the patient that results in the
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patient’s will and motivation to engage in treatment.[2] In
particular, rehabilitation treatment is effective or discontinued
not only according to the patient’s rehabilitation motivation[3]

but also to the family’s economic ability and psychological
support to help the patient undergo long-term treatment.[4,5]

However, in the past, rehabilitation treatment from a traditional
point of view focused on simply recovering the impaired
function rather than prioritizing the patient’s will or goal of
treatment, and viewed function recovery as the main treatment
effect.[6] However, around the world, the concept of disability
has shifted from permanent damage to the body to the
possibility of activity and participation in society. Rehabilitation
treatment no longer regards recovery of physical function as
the goal of treatment, but has started to pay attention to the
patient’s return to daily routine.[7] This change in perspective
has made it possible to understand the cases in which patients
who received rehabilitation treatments were unable to return to
their daily lives even though their functional impairment had
resolved.[8] In addition, it was predicted that the inability to
return to their daily life may occur in patients who have a low
probability of cure and require long-term rehabilitation.
According to Choi et al,[9,10] such patients would include those
with severe diseases that are caused by brain damage, such as
stroke, and for which a cure is unlikely at 6 months after onset.
In fact, most stroke patients have to completely or partially
depend on others, and 12% to 18% of them also experience
speech impairment.[11]

These physical impairments and perceptions of continuous
rehabilitation treatment reduce the adherence of stroke
patients[12] and, in severe cases, lead to stopping rehabilita-
tion.[13] Stroke patients may experience anger, frustration, and
depression as well as increased economic burden due to the
rehabilitation treatment and family discord due to long-term
treatment period.[14,15] This negative emotional experience and
the persistence of a disability that is difficult to resolve lowers
patients’ rehabilitation motivation and may cause them to stop
rehabilitation. Accordingly, among severely ill patients,
especially stroke patients who need long-term rehabilitation
treatment, the lower the rehabilitation motivation, the more
difficult the rehabilitation treatment becomes.[16,17]

In addition, it is important to understand patients’ rehabilita-
tion from a psychological point of view, and not only physical, as
the patient has to leave the treatment facility and live life with a
disability even when physical function is recovered. Since
treatment is performed mainly focusing on functional recovery,
stroke patients with a low probability of curemay face frustration
in the rehabilitation process. In other words, the key to a
successful rehabilitation may involve setting a realistic period of
rehabilitation.[18]

This is not a period of rehabilitation for the recovery of
function as it was before the occurrence of the disease, but a goal
to return to daily life in a state of recognizing the extent of realistic
recovery and accepting the persisting disability.[19] However,
there have been no studies investigating the factors related to the
rehabilitation motivation, which is a key variable for rehabilita-
tion outcomes and for the ultimate goal of rehabilitation, namely
“return to daily life.” However, stroke studies have analyzed the
relationship between self-efficacy, self-esteem, motivation-related
rehabilitation,[15] family support, economic status,[20] and ability
as an environmental factor influencing rehabilitation perfor-
mance.[21] However, it has become necessary to comprehensively
analyze and organize these variables related to rehabilitation
2

motivation. Therefore, this study aims to identify variables
related to rehabilitation motivation in stroke patients by
conducting a systematic literature review and a correlation
meta-analysis, and to comprehensively organize the findings of
previous studies.
For this purpose, we aim to identify factors related to

“rehabilitation motivation” among stroke patients and provide
important information for future rehabilitation interventions. In
addition, by classifying and organizing the psychosocial variables
and physical behavior factors related to the rehabilitation
motivation of stroke patients, the role of psychosocial interven-
tion methods in rehabilitation treatment in the future will be
provided as basic data in the fields of medical welfare andmedical
humanities.
2. Methods and analysis

2.1. Study registration

The protocol for this systematic review was registered in the
International Prospective Register of Systematic Reviews
(PROSPERO) (registration number: CRD42020207467) on
November 10, 2020. This study will involve and update a
systematic review according to this protocol. This protocol will
be reported in accordance with the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols 2015 state-
ment[22] and the Cochrane Handbook for Systematic Reviews of
Interventions.[23] If the protocol represents an amendment of a
previously completed or published protocol, identify as such and
list changes
2.2. Data sources

The following databases will be searched comprehensively from
their inception to November 2020 by 2 independent researchers
(MJC and BHJ): 6 English-language databases (MEDLINE via
PubMed, EMBASE via Elsevier, the Cochrane Central Register of
Controlled Trials, the Allied and Complementary Medicine
Database via EBSCO, the Cumulative Index to Nursing and
Allied Health Literature via EBSCO, and PsycARTICLES via
ProQuest), 5 Korean-language databases (Oriental Medicine
Advanced Searching Integrated System, Korean Studies Informa-
tion Service System, Research Information Service System,
Korean Medical Database, and Korea Citation Index), and 2
Chinese-language databases (China National Knowledge Infra-
structure and Wanfang Data). We will also search the reference
lists of the relevant articles and perform a manual search on
Google Scholar to identify additional articles. We will include not
only the literature published in journals but also “gray literature”
such as theses and conference proceedings. There will be no
language restrictions.

2.3. Search strategies

The search terms will be composed of the disease term part (eg,
“stroke”) and the intervention term part (eg, “rehabilitation
motivation or rehabilitation factors related to motivation or self-
efficacy or family support or rehabilitation adherence or
achievement or psychosocial factors, including self-motivation,
social support, psychological distress, rehabilitation adherence”).
The search strategies for the MEDLINE and EMBASE databases
are shown in Table 1 and will be modified and used similarly for
the other databases.



Table 1

Study of type according to PICO.

Criteria factor Standard contents

Research method RCT studies as Quantitative research method (except for the retrospective studies, retrospective study, in vivo, in vitro, case reports
or studies, qualitative studies, uncontrolled trials)

Research design RCT Studies
Purpose It is reasonable for research purposes should be revealed.
Participants/patients Stroke patients and there was no restriction on the sex or race, age of the participants.
Intervention/moderate variables Factors related rehabilitation motivation
Comparison Placebo and blank control
Outcomes -Primary Outcomes

The Patient Questionnaire Rehabilitation Motivation (PAREMO)
-Secondary Outcomes
Rehabilitation adherence Modified Barthel index
NIHSS, SIS, SSS, SS-QOL

Data statistics All sorts of figures, such as mean, standard deviation, t, f values, calculating effect size

PICO= participants, interventions, comparators, and outcomes, NIHSS= National Institutes of Health Stroke Scale, RCT = randomized controlled trial, SSS = Scandinavian stroke scale, SSQOL= stroke specific
quality of life scale, SIS = stroke impact scale.
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2.4. Inclusion criteria
2.4.1. Types of studies. Selected studies for systematic
review and meta-analysis will include randomized controlled
clinical trials, quasi-randomized controlled trials, controlled
(nonrandomized) clinical trials, and research programs on
rehabilitation motivation; qualitative research and case studies
will be excluded.

2.4.2. Types of participants.Wewill include studies with stroke
patients. There will be no restriction on the gender, age, or race of
the participants.

2.4.3. Types of interventions and comparators. Studies using
psychosocial variables or factors related to rehabilitation
motivation will be included. We will also include studies using
social behavioral variables such as socioeconomic status and
family support, and individual internal and external variables
related with the rehabilitation adherence or treatment. There are
no comparators.

2.5. Types of outcome measures
2.5.1. The primary outcome. The primary outcome measure is
the rehabilitation motivaton, assessed with the Patient Question-
naire RehabilitationMotivation, developed byHafen, Jastrebow,
Nubling, and Bengel (2001),[24] like other rehabilitation
motivation assessment tools used as a measurement and
evaluation tool in each study.

2.5.2. The secondary outcome. The secondary outcome
measures will use tools that can be evaluated in terms of
psychological factors and physical behaviors related to rehabili-
tation motivation.
1)
 Rehabilitation adherence The rehabilitation adherence assess-
ment tool for stroke patients developed by Park (2014)[15]

consists of a total of 29 questions: 5 on medications, 3 on
rehabilitation exercises, 3 on bedsores prevention, 2 on
aspiration prevention, and 2 on health behaviors.

Adherence measures are of 3 types[25]:
(1) Patient monitoring: Patient attendance to rehabilitation

sessions is monitored. For each participant, the ratio of
sessions attended to scheduled sessions is calculated.
Attendance has been used as an adherence measure in
previous sports injury research.[26]
3

(2) Sport injury rehabilitation adherence scale[27] (Brewer,
Van Raalte, Petitpas, Sklar, & Ditmar, 1995) at each
physical therapy appointment, the practitioner (eg,
physical therapist or athletic trainer) responsible for the
rehabilitation of each participant on that day completes
the sport injury rehabilitation adherence scale.

(3) Patient self-reports of home exercise: At each rehabilita-
tion session, patients report their degree of completion of
prescribed home exercises on a scale ranging from 1 (none)
to 10 (all).
Modified Barthel index
2)

The modified Barthel index developed by Austrian

occupational therapists will be used to evaluate the perfor-
mance of daily activities.
3)
 National Institutes of Health Stroke Scale, stroke impact scale,
Scandinavian stroke scale, stroke specific quality of life scale

2.6. Study selection

The study selection will be conducted by 2 independent
researchers, MJC and BHJ, according to the above selection
criteria (Table 1). After removing duplicates, we will select and
review the titles and abstracts of the searched studies for
relevance, and will then evaluate the full texts of the selected
studies for eligibility. Any disagreement on study selection will be
resolved through discussion with other researchers. The literature
selection process will be reported in accordance with the
preferred reporting items for systematic review andmeta-analysis
guidelines[28] (Fig. 1).

2.7. Data extraction

The extracted studies will include the first author’s name, year of
publication, country, paper title, sample size and number of
dropouts, age, and gender of participants, details of intervention
and comparison, research design, measurement tools, indepen-
dent, dependent, mediated, and control variables, and sub-factors
related to rehabilitation motivation. For example, a psychosocial
variable is extracted as an intervention variable related to the
rehabilitationmotivation, which is an outcome variable, and then
classified as a psychological or social variable, and the sub-
variables include factors that reduce and improve rehabilitation

http://www.md-journal.com
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Figure 1. PRISMA flow diagram. PRISMA = preferred reporting items for systematic review and meta-analysis.
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motivation. Subsequently, the variables related to rehabilitation
motivation in each study will be classified and structured as
factors (eg, depression as a psychological risk factor, resilience as
a protective factor, economic burden as a risk factor, and family
support as a protective factor). The extracted data will be
4

recorded using Excel 2016 (Microsoft, Redmond, WA) and will
be shared among researchers using Dropbox (Dropbox, Inc., CA)
folders. We will contact the corresponding authors of the
included studies via email to request additional information if the
data are insufficient or ambiguous.
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2.8. Quality assessment

Two independent researchers, MJC and BHJ, will assess the
methodological quality of the included studies and the quality of
the evidence for each main finding. Discrepancies will be resolved
through discussion with other researchers. The methodological
quality of the included studies will be assessed using the Cochrane
Collaboration risk-of-bias tool.[29] We will assess random
sequence generation, allocation concealment, blinding of partic-
ipants and personnel, blinding of outcome assessments, incom-
plete outcome data, selective reporting, and other biases for each
included study. Each domain will be categorized into 1 of 3
groups: “low risk,” “unclear,” or “high risk.” Each evaluation
will be recorded in an Excel 2016 spreadsheet and will be shared
among researchers using Dropbox (Dropbox, Inc.) folders. The
evaluated results will be presented in a full review using Review
Manager version 5.3 (Cochrane, London, UK). The results of the
quality of evidence will be presented through a summary-of-
findings table. The evaluation process will be shared and
discussed by researchers.

2.9. Data synthesis and analysis

Data synthesis and analysis will be performed using Review
Manager Version 5.3 (Cochrane) and Excel 2016, and files will
be shared among researchers using Dropbox (Dropbox, Inc.)
folders. Descriptive analyses of the details of participants,
interventions, and outcomes will be conducted for all included
studies. A quantitative synthesis will be performed if there are
studies using the same types of intervention, comparison, and
outcomemeasures. The collected data will be analyzed in 2 stages
by first synthesizing and analyzing the data according to the
systematic review process, and then classifying the studies with
figures that can be meta-analyzed. In the first stage, a systematic
review aims to comprehensively organize and analyze psychoso-
cial variables related to the rehabilitation motivation of stroke
patients. A Study on the effect of psychological intervention in the
recovery of stroke patients and exploring individual psychologi-
cal and environmental variables, such as support for rehabilita-
tion motivation of stroke patients. Therefore, this study will be
classified and coded to “author (year of publication),” “subjects
(patients),” psychosocial factors and sub-factors that affect the
rehabilitation motivation of stroke patients, measurement tools
of rehabilitation motivation and research methods, research
procedures, and research results. We will synthesize and analyze
each paper in this way. In the second step, the psychosocial
factors related to the rehabilitation motivation of stroke patients
used in the meta-analysis will be systematized through
discussions and reviews among researchers.
The framework of the analysis category will be nominated and

coded based on the following items in order to calculate the size of
the correlation for each study. The data coding for the meta-
analysis will be as follows. First, the psychosocial variables
related to the rehibiliatation of stroke patients will be classified as
psychological or social variables. Second, psychological and
social variables will be divided into risk factors having a negative
correlation and protective factors having a positive correlation
with rehabilitation motivation. Third, the sub-variables of risk
factors and protection factors will be synthesized by identifying
the correlation code in studies on psychosocial variables in stroke
patients, reviewing the theoretical background, and classifying
each variable into an easy frame for analysis. After that, we will
analyze the overall publishing bias, homogeneity verification,
5

overall correlation effect size analysis, and correlation effect size
between all factors related rehabilitation motivation. The
correlation effect size will be analyzed using Fisher z[30] (.1 for
small effect size, .3 for medium effect size, and .5 for large effect
size) by checking the correlation coefficient in the 95%
confidence interval.
Heterogeneity between the studies in terms of effect measures

will be assessed using both the chi-squared test and the I-squared
statistic. We will consider I-squared values greater than 50% and
75% indicative of substantial and high heterogeneity, respective-
ly. In the meta-analyses, a random effects model will be used
when the heterogeneity is significant (I-squared value >75%),
while a fixed effects model will be used when the heterogeneity is
non-significant. A fixed effects model will be also used when the
number of studies included in the meta-analysis is very small,
where inter-study variance estimates have poor accuracy.[31]

When it is considered that the heterogeneity is too high for the
results to be synthesized (I-squared value >75%), a subgroup
analysis will be conducted as follows to determine the cause of
heterogeneity.

2.10. Assessing the quality of the body evidence

The quality of the evidence was assessed using the Grading of
Recommendations, Assessment, Development, and Evalua-
tion,[32] which was rated according to the following 5 categories:
risk of bias, imprecision, inconsistency, indirectness, and other
factors such as publication bias.[33]
2.11. Subgroup analysis

If heterogeneity is evaluated as significant (I-squared value >
75%) and the necessary data are available, we will conduct a
subgroup analysis to account for the heterogeneity. A subgroup
analysis will be conducted according to the following criteria:
(1)
 the stroke rehabilitation period,

(2)
 the hospital stay period,

(3)
 demographic variables, and

(4)
 socioeconomic status.

2.12. Sensitivity analysis

To identify the robustness of the meta-analysis result, we will
perform sensitivity analyses by determining the effects of
excluding
(1)
 studies with high risks of bias,

(2)
 studies with missing data, and

(3)
 outliers.

2.13. Assessment of reporting bias

If there are more than 10 trials included in the analysis, reporting
biases such as publication bias will be assessed using funnel plots.
When reporting bias is implied by funnel plot asymmetry, we will
attempt to explain possible reasons.

3. Ethics and dissemination

Ethical approval will not be needed because the data used in this
systematic review will not include individual patient data and
there will be no concerns regarding privacy. The results will be

http://www.md-journal.com
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disseminated by the publication of a manuscript in a peer-
reviewed journal and/or presentation at a relevant conference.
4. Discussion

Rehabilitation treatment for stroke patients is not performed over
a short period of time, and the concept of cure does not apply;
thus, it is considered that patients are in rehabilitation for a
lifetime (Kwon et al, 2003).[34] As such, rehabilitation treatment
requires a long period of time, and it is difficult to expect a
satisfactory rehabilitation effect without the patient’s active
participation, a clear goal setting for the rehabilitation period,
and the economic support of the family. Even if being an
economically rich or with competent therapist, rehabilitation is
likely to be stopped if the patient has no or low rehabilitation
motivation. In particular, stroke patients show decreased
willingness to rehabilitate as well as feelings of frustration and
anger when they are not in the shape or situation they expect at a
particular stage of recovery through rehabilitation. Therefore, it
will be useful to design effective therapeutic interventions to
identifying the variables that affect the rehabilitation motivation
of stroke patients. However, until now, systematic searches for
such variables have not been conducted. Therefore, in this study,
we aim to explore the variables related to the rehabilitation
motivation, one of the major factors in the treatment of stroke
patients. We believe the results of this systematic review will help
clinicians optimize treatment protocols for stroke patients. It is
also expected that social welfare and health policy makers will be
able to identify areas in the public health setting that require
intervention to improve treatment for stroke patients.
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