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Korean Version of the Stroke Rehabilitation
Motivation Scale: Reliability and Validity
Evaluation

Mina Park, MD, Ji-Yeong Lee, BS, Yeajin Ham, BS, Sang-Wook Oh, MD, Joon-Ho Shin, MD, MS

Department of Rehabilitation Medicine, National Rehabilitation Center, Ministry of Health and Welfare, Seoul, Korea

Objective To translate the Stroke Rehabilitation Motivation Scale (SRMS), developed to evaluate the motivation
level of stroke patients during rehabilitation, into the Korean language and to verify the reliability and validity of
the Korean version of SRMS (K-SRMS).

Methods The K-SRMS was developed following a structured process that included translation, verification,
compromise assessment, reverse translation, feedback, and final correction. K-SRMS reliability was evaluated by
performing internal consistency and test-retest analyses. The reliability test was conducted in 50 stroke patients.
Its validity was assessed by comparing the K-SRMS with the scale and performing exploratory factor analysis. The
validity test was conducted in 102 stroke patients.

Results The test-retest analysis showed good reliability, and the internal consistency of the K-SRMS was similar to
that of the original version for all, except 4, items. Thus, these 4 items were excluded, and then the validity test was
conducted. Pearson correlation analysis demonstrated that the K-SRMS score was significantly correlated with the
BAS total score (Pearson r=0.207, p<0.05). In the exploratory factor analysis, K-SRMS items were categorized into
7 groups (factors), and factors 1 and 4 showed mutual concordance with K-SRMS subscales, including intrinsic
motivation factors and amotivation, respectively.

Conclusion The newly developed K-SRMS showed good reliability and validity. It could also be used as a tool to
objectify the degree of motivation for rehabilitation among stroke patients in clinical care and research.
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INTRODUCTION come of rehabilitation. When a patient’s motivation for

rehabilitation is high, the duration of rehabilitation has
Motivation is one of the key factors affecting the out- been reportedly reduced and improvement rates of ac-
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tivities of daily living and motor function increased [1,2].
However, anticipating good rehabilitation outcomes is
difficult when a patient does not have the motivation
and willingness to undergo rehabilitation, which is rec-
ommended for a long-term intervention [2]. Therefore,
healthcare providers should pay attention in motivating
patients for rehabilitation [3].

Previous studies have measured motivation using sim-
ple methods, although motivation is diverse. A previous
report used only one 5-point scale item (from very de-
pressed to very cheerful) to measure motivation through
observation and communication [4]. Another report
conducted the assessment based only on the opinion of
healthcare professionals and did not consider patients’
viewpoint [5]. Moreover, the motivation assessment has
been inconsistent among rehabilitation professionals.
Therefore, a motivation assessment tool that can objec-
tify a patient’s subjective expression and quantify the de-
gree of motivation should be established.

Currently, a few specifically designed assessment tools
for motivation have been available in the area of stroke
rehabilitation. The Stroke Rehabilitation Motivation Scale
(SRMS) is a validated measurement tool for motivation
among post-stroke patients that can quantify motiva-
tion with objective measurements in the stroke popula-
tion during the rehabilitation process [6]. When used in
another environment, especially in another language,
verified translation with consideration of other language
characteristics and cultural differences is needed.

Therefore, this study aimed to translate the original
SRMS into Korean language and to verify the test-retest
reliability and convergent validity of its Korean version
(K-SRMS), which can be used as an objective measure-
ment of patient’s motivation level in post-stroke rehabili-
tation. In addition, the study attempted to compare the
K-SRMS with the Behavioral Inhibition System/Behavior-
al Activation System (BIS/BAS) scale, which has not been
used in stroke rehabilitation.

MATERIALS AND METHODS

The SRMS questionnaire

The original SRMS includes 28 items applicable to
stroke rehabilitation, adapted from the Sports Motivation
Scale [6]. The Sports Motivation Scale is a motivation as-
sessment tool used in sports according to a theory involv-
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ing established motivation (self-determination theory).
Thus, it reflects the following two types of motivational
factors: (1) internal, such as personal satisfaction, en-
joyment, and interest; and (2) external factors related
to social expectation [7,8]. Based on these two types of
factors, motivation is further divided into the following 7
subscales in the SRMS questionnaire: (1) extrinsic moti-
vation (EM)-introjected (motivation from external factors
leading to internal pressures, such as guilt); (2) EM-reg-
ulation (motivation from external pressures or rewards,
such as praise from others); (3) EM-identification (mo-
tivation from activity participation for personal growth);
(4) amotivation (AM; absence of motivation); (5) intrinsic
motivation (IM)-knowledge (motivation from knowledge
gained with the activity); (6) IM-stimulation (motivation
from enjoyment or pleasure of an experience); and (7)
IM-accomplishment (motivation from personal satisfac-
tion with activity accomplishment) [6]. Each subscale
has corresponding questions. The response to each item
is measured on a scale of 1 to 5. Higher score indicates
higher rehabilitation motivation level for all items, except
three reverse evaluation items (items #5, #12, and #23),
for which a higher score indicates lower motivation level.

The BIS/BAS scale

The BIS/BAS scale includes 24 items and uses a 4-point
Likert score to measure two motivational systems that
regulate behavior depending on the responsiveness to
punishment (BIS) and reward (BAS) [9]. The BIS is acti-
vated by conditional stimuli to avoid aversive outcomes,
whereas the BAS involves positive feedback mechanisms
to approach stimuli. The BAS scale is divided into the
following three subscales: BAS-reward (motivation to
achieve pleasant reinforcement in the environment),
BAS-drive (motivation to follow a goal), and BAS-fun-
seeking (spontaneous tendency to find novel rewards).
The Korean version of the BIS/BAS scale was used in this
study [10].

Translation procedure

The translation process involved linguistic and idiom-
atic refinement of the original version for Korean transla-
tion. Then, a structured questionnaire translation process
was performed according to the steps for linguistic vali-
dation. Before initiating translation, approval for SRMS
translation to the Korean language was obtained from the
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original author Daniel Chan. The first step involved for-
ward translation, performed by two physiatrists, who were
professionally fluent in both English and Korean (versions
1.0a and 1.0b). The second step involved reconciliation of
the Korean translation by a translation committee consist-
ing of four members (two physiatrists and two rehabilita-
tion psychologists) who could speak both English and Ko-
rean. In this step, the suitability of the Korean translation
was verified, and discussions were held for versions 1.0a
and 1.0b to produce version 1.1. An equivalence between
the original version and the Korean version of the SRMS
was compromised in this step. The third step involved
back translation (reverse translation). A bilingual transla-
tor (English and Korean) blinded to the original version
translated version 1.1 back to English. Then, the original
and reverse translated versions were compared and re-
viewed to produce version 1.2. The fourth step involved
cognitive debriefing and feedback. Version 1.2 question-
naire was applied to 10 people, and the collected feedback
indicated that the questionnaire was ambiguous or dif-
ficult to understand. After linguistic and idiomatic refine-
ment, version 1.3 was drafted. The final version 1.4 was
developed after rectifying the stylistic and spelling-related
issues in the preceding versions (Fig. 1).

[ Original version of the SRMS ]

Py

Forward translation of the SRMS by 2 translators
(versions 1.0a and 1.0b)

P

Reconciliation conducted by a translation committee
(version 1.1)

Py

Back translation of version 1.1
(version 1.2)

pr

Cognitive debriefing and feedback
(version 1.3)

A\

Calibration and proofreading
(version 1.4)

Fig. 1. The translation procedure flow chart of the Korean
version of the Stroke Rehabilitation Motivation Scale
(SRMS).

Participants

A total of 102 stroke survivors admitted to the stroke
unit of a rehabilitation hospital were enrolled between
May 2014 and May 2018. The inclusion criteria were as
follows: (1) diagnosis of ischemic or hemorrhagic stroke;
(2) cognitive and verbal abilities sufficient to understand
and follow researcher’s instructions; and (3) agreement
to participate after understanding the research contents.
The exclusion criteria were as follows: (1) severe comor-
bidity or disability before the stroke and (2) no consent
to participate in this study. Participants’ baseline charac-
teristics, including sex, age, stroke type, lesion site, and
stroke duration, were assessed. This study was approved
by the appropriate Institutional Review Board of National
Rehabilitation Center (No. NRC-2014-04-024) and was
conducted with written consent from all participants.

Reliability and validity assessment

To verify the translated K-SRMS, the test-retest reliabil-
ity was assessed as the first step. The test-retest reliability
and internal consistency were measured to establish its
reliability. The K-SRMS was assessed twice at 3-day in-
terval among 50 stroke patients. The internal consistency
was evaluated to assess the concordance between items
within each subscale [11]. Then, its validity was exam-
ined by comparing it with the Korean version of the BAS/
BIS scale, and exploratory factor analysis was performed
in 102 stroke patients.

Statistical analysis

For baseline characteristics, absolute values are used
to present data for categorical variables, and means with
standard deviations are used to present data for numeri-
cal variables. Data were analyzed with different approach-
es. First, Cronbach’s alpha was used to evaluate internal
consistency and test-retest reliability. Second, Pearson
correlation test involving the BIS/BAS scale was used
to assess validity. Third, exploratory factor analysis was
performed to identify underlying relationships among K-
SRMS items. All statistical analyses were performed using
SPSS version 20.0 (IBM Corp., Armonk, NY, USA). A p-val-
ue less than 0.05 was considered statistically significant.

RESULTS

The reliability test was performed in 50 patients (36
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Table 1. Internal consistency and test-retest reliability of the Korean version of the Stroke Rehabilitation Motivation
Scale (SRMS) using Cronbach’s alpha

Internal consistency Y x e
ftem no. Original (n=31) Korean ver. 1.4 (n=50) K-SRMS"” (n=50) Test-retest reliability (n=50)
EM-introjected 0.173 0.484 0.641
1 0.809
8 (deleted) 0.467
15 0.764
22 0.719
AM 0.554 0.185 0.584
2 0.734
0.464
16 0.791
23 (deleted) (reverse) 0.627
IM-knowledge 0.723 0.525 0.525
3 0.744
10 0.578
17 0.744
24 0.616
EM-regulation 0.738 0.376 0.539
4 0.692
11 0.778
18 0.774
25 (deleted) 0.662
EM-identification 0.548 0.392 0.496
5 (reverse) 0.163
12 (reverse) 0.486
19 (deleted) 0.751
26 0.686
IM-stimulation 0.806 0.896 0.896
6 0.678
13 0.755
20 0.796
27 0.910
IM-accomplishment 0.775 0.703 0.703
7 0.775
14 0.825
21 0.534
28 0.784

The numbers are the question numbers of the original version. Items #8, #19, #23, and #25 were excluded after the re-
liability test. Items #5, #12, and #23 were reverse.

EM, extrinsic motivation; AM, amotivation; IM, intrinsic motivation.

928 items, “'24 items.

14 www.e-arm.org
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males; mean age, 52.4+10.3 years), and internal consis-
tency and test-retest reliability were assessed. Among
the 50 patients, 32 had ischemic stroke and 27 had a right
brain lesion. The mean time after stroke was 8.3+6.2
months. Subsequently, the validity test was performed
in 102 patients (74 males; mean age, 52.6+11.1 years).
Among the 102 patients, 61 had ischemic stroke and 56
had a right brain lesion. The mean time after stroke was
8.51£6.9 months. No patients dropped out or were lost
during tests.

Reliability of the SRMS

The initial internal consistency of the K-SRMS (ver-
sion 1.4) with 28 items was lower than that of the original
SRMS in a few subscales, because 4 items made the inter-
nal consistency of each subscale insufficient. Therefore,
these 4 items (items #8, #19, #23, and #25) were excluded,
and the remaining 24 items were extracted from version
1.4. These extracted 24 items were grouped as the K-
SRMS (Appendix 1). Then, an acceptable internal con-
sistency was achieved when compared with the original
SRMS (Table 1). With regard to the test-retest reliability of

Table 2. Internal consistency of the BIS/BAS scale using
Cronbach’s alpha in 50 stroke patients

BIS/BAS subscale Cronbach’s alpha Item no.
BAS-reward 0.788 4,7,14,18,23
BAS-drive 0.837 &9, 1,21
BAS-fun seeking 0.812 5,10,15,20

BIS 0.722 2,8,13,16,19,22,24

BAS, Behavior Activation System; BIS, Behavior Inhibi-
tion System.

the K-SRMS, Cronbach’s alpha was above 0.5 for all items,
except 3 items (items #5, #9, and #12). In contrast, with
regard to the internal consistency of the Korean BIS/BAS
scale, Cronbach’s alpha was >0.7 for all four subscales
(Table 2).

Validity of the SRMS

Table 3 shows results of the validity analysis that includ-
ed 102 patients. Pearson correlation test showed that the
K-SRMS total score was significantly correlated with the
BAS total score (Pearson r=0.207, p=0.037) but not with
the BIS total score (Pearson r=0.099, p=0.323). Majority
of K-SRMS subscale scores were significantly correlated
with BAS subscale scores and BAS total score but not with
the BIS total score. Only EM-regulation and EM-introject-
ed scores were significantly correlated with the BIS total
score. EM-regulation, which is related to external reward,
was significantly correlated with all BAS subscales and
the BIS scale. IM-stimulation was significantly correlated
with all BAS subscales, but not with the BIS scale. AM was
negatively correlated with all BAS subscales and the BIS
scale.

In the exploratory factor analysis, variables were catego-
rized into 7 groups (factors), and this number was equal
to the number of SRMS subscales; however, the groups
did not perfectly match the subscales. The explained total
variance was 65.93%, Kaiser-Meyer-Olkin (KMO) score
was 0.811, and Bartlett’s sphericity was 0.000; therefore,
the findings were considered appropriate (Table 4). Re-
sults of the commonality test demonstrated that no item
needed to be excluded (all 24 items >0.04).

Table 3. Pearson correlation test of the K-SRMS and Korean BIS/BAS scale (n=102)

EM- EM- EM- IM- IM- IM- K-SRMS
introjected regulation identification knowledge stimulation accomplishment total
BAS-reward 0.216* 0.359** 0.210* -0.220* 0.251* 0.314** 0.217* 0.221*
BAS-drive 0.023 0.282** 0.209* -0.224* 0.212* 0.341** 0.235* 0.194
BAS-fun 0.030 0.311** 0.198* -0.208* 0.144 0.304** 0.195 0.103
BAS total 0.110 0.383** 0.247* -0.261** 0.243* 0.383** 0.259** 0.207*
BIS total 0.268** 0.242* 0.085 -0.151 0.184 0.170 0.100 0.099

The data are Pearson correlation coefficients.

K-SRMS, Korean version of Stroke Rehabilitation Motivation Scale; BAS, Behavior Activation System; BIS, Behavior In-
hibition System; EM, extrinsic motivation; AM, amotivation; IM, intrinsic motivation.

*p<0.05, **p<0.01, calculated by Pearson correlation test.
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Table 4. Exploratory factor analysis of the K-SRMS

Factor (factor loading)

Original SRMS item no.

3

4

13
27
20
14
6

0.830 -
0.783 =
0.752 -
0.749 =
0.661 -
15 0.631 -
7 0.538 -
1 -
3 -
21 -
11
10 = =
4 - -
28 - -
16 - -
2 - -
17 - -
9 - -
12 - -
5 - -
18 - -
24 - -
22 - -
26 - -

% of variance 30.09 38.70

45.30

0.784 - - - -
0.719 = = = =
0.525 - - - -
0.484 - - - -

51.44 56.76 61.47

KMO0=0.811, Bartlett’s test (chi-square=999.678, df=276, Significance=0.000)

Items #8, #19, #23, and #25 were excluded after the reliability test.
K-SRMS, Korea version of the Stroke Rehabilitation Motivation Scale; KMO, Kaiser-Meyer-Olkin scale; df, degree of

freedom.

DISCUSSION

We established the K-SRMS with 24 items after remov-
ing 4 items that exhibited insufficient internal consis-
tency. Thus, its reliability was acceptable. However,
assessing the inter-relationships among the 4 items was
difficult because each item was in a different subscale.
Cronbach’s alpha values of the 7 K-SRMS subscales were
comparable to those of the original SRMS, indicating
that the translation process successfully maintained the
intention and characteristics of the original SRMS [6].
Moreover, Cronbach’s alpha of EM-introjected increased
from 0.173 in the original SRMS to 0.641 in the K-SRMS,
16
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and therefore, EM-introjected was better in the K-SRMS.
The K-SRMS demonstrated a good test-retest reliability
for all, except 3, items. The lowest test-retest reliability
was noted for item #5, which might be related to the fact
that the question for this item was easily affected by the
caregiver or healthcare professional who wants patients
to be treated, as this study was performed among stroke
patients admitted to a rehabilitation hospital.

A concurrent validity analysis for the K-SRMS and the
BIS/BAS scale was performed. The original SRMS did
not undergo concurrent validity assessment due to the
absence of an established measurement tool for motiva-
tion. In addition, it did not show predictive validity with
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mood-relevant measurements (anxiety, depression, and
stress) and physical performance measurements (sit-
to-stand rate and walking distance) [6]. To assess the
concurrent validity, the BIS/BAS scale was selected as a
comparative motivation measurement tool because it has
representative psychometric properties under various
conditions [12,13]. Initially, the reliability of the BIS/BAS
scale with regard to internal consistency was assessed
because no studies have used the BIS/BAS scale in the
area of stroke rehabilitation. Then, the relationship be-
tween the K-SRMS and BIS/BAS scale was examined. The
K-SRMS total score was significantly correlated with the
BAS total score, and most BAS subscales were positively
correlated with K-SRMS subscales. Only the AM subscale
of the K-SRMS was negatively correlated with all BIS/BAS
scales. These findings confirmed that the K-SRMS appro-
priately reflects motivation with regard to behavior-acti-
vating factors. Especially, BAS-reward and EM-regulation
(motivation from external pressure or rewards), which
deal with the same concept (reward), showed the high-
est correlation. On the contrary, EM-introjected (external
motivation activator to lessen embarrassment or guilt)
was significantly associated with BIS but not with BAS,
indicating that the introjected feeling might lead to mo-
tivation by inhibiting one’s behavior. Thus, the K-SRMS
could be considered to involve mainly BAS-relevant and
BIS-relevant factors, and this mutual concordance be-
tween the K-SRMS and BIS/BAS scale could solidify the
validity of both scales.

An exploratory factor analysis was performed to explore
the K-SRMS characteristics among stroke patients. Com-
monality and a similar tendency with regard to the origi-
nal SRMS were observed, and 7 groups (factors), which
were similar to the 7 subscales of the original SRMS, were
identified. However, the groups did not perfectly match
the subscales. All 4 IM-stimulation items (items #6, #13,
#20, and #27) were grouped together as factor 1, and all 3
amotivation items (items #2, #9, and #16) were grouped
as factor 4. Factor 1, including the most important set of
questions in the K-SRMS, accounted for 30.09% of the
total variance and included all IM-stimulation items, 2
IM-accomplishment items (items #7 and #14), and 1 EM-
introjected item (item #15). These findings indicate that
intrinsic rather than extrinsic factors have major roles,
especially with regard to enjoyment or satisfaction, in
stroke rehabilitation motivation.

Recently, motivation has been emphasized as an es-
sential part of stroke rehabilitation, thus supporting the
importance of virtual reality or game-based rehabilita-
tion [14,15]. However, motivation has not been properly
evaluated, and instead, other areas, such as emotion and
fun, have been assessed using stroke impact scales or us-
ability tests due to the absence of a suitable measurement
tool for motivation [15,16]. The K-SRMS enables direct
assessment of motivation per se, allowing evaluation of
the effects of a specific intervention on motivation. Addi-
tionally, the K-SRMS could be used to determine whether
motivation, as a trait of each participant, predicts the
outcomes of stroke rehabilitation. Furthermore, the K-
SRMS could be used in not only a clinical setting but also
a research setting because it includes detailed subscales
representing diverse features.

This study has some limitations. First, the survey was
conducted at a single rehabilitation hospital with, main-
ly, subacute or chronic patients, and characteristics of
the acute phase of stroke rehabilitation were not identi-
fied. Second, the study did not assess other outcome
measures, including physical and neuropsychological
measures such as Fugl-Meyer Assessment or Beck De-
pression Inventory; therefore, its relationships with other
outcome measures were not assessed, and the predictive
validity not evaluated. Further studies evaluating both
predictive and concurrent validity in a larger population
might be needed.

In conclusion, this study demonstrated the reliability
and validity of the K-SRMS, which was translated with a
verified process, in order to evaluate the motivation for
stroke rehabilitation. The K-SRMS with 7 subscales allows
objective and comprehensive evaluation of motivation
for stroke rehabilitation in Korean patients. This scale
could be applied in stroke rehabilitation to help optimal
treatments.
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Appendix 1. Korean version of the Stroke Rehabilitation Motivation Scale (K-SRMS)
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