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ABSTRACT
Background: The stigma perceived by many post-stroke persons hinders their social lives. A scale 
to measure stigma is needed to identify social problems related to stigma, and to evaluate 
effectiveness of interventions.
Objectives: This study aimed to develop a Japanese version of the Stroke Stigma Scale (SSS-J), and 
confirm its utility by examining reliability and validity.
Methods: Eighty community-dwelling post-stroke individuals were enrolled at six sites. After 
translating the scale into Japanese using back translation methods, psychometric properties of 
the rating scale, internal scale validity, and reliability were examined to fit the Rasch model. 
Criterion-related validity, construct validity, and test-retest reliability were examined using total 
scores transformed to logit. For test-retest reliability, 30 participants completed the SSS-J twice, 
one week apart.
Results: Rasch analysis showed that the SSS-J had the best fit with 15 items on a 3-category rating 
scale. Item difficulty logits were -2.01 to 2.21, person ability logits were -4.69 to 0.62 (mean, -1.41), 
person reliability coefficient was 0.71 (separation index, 1.58), and item reliability coefficient was 
0.96 (separation index, 5.04). For criterion validity, Spearman’s rank correlation coefficient with the 
Center for Epidemiologic Studies Depression Scale was 0.51 (p < 0.001). For construct validity, 
Spearman’s rank correlation coefficients with each subscale of the Stroke Impact Scale ranged from 
-0.36 to -0.16 (p = 0.002–0.126). For test-retest reliability, the intra-class correlation coefficient was 
0.64 (p < 0.001).
Conclusions: The SSS-J adapted to the Rasch model was reliable and valid. This scale can be used 
to quantitatively measure stigma among community-dwelling post-stroke persons in Japan.
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Introduction

For post-stroke persons, stigma has been identified 
as a major factor in the inhibition of social partici-
pation and functional improvement through 
rehabilitation.1 Stigma is defined as “an attribute 
that is deeply discrediting” and that reduces the 
bearer “from a whole and usual person to 
a tainted, discounted, and inferior one.”2 People 
with stroke experience are labeled by society or 
feel shame and inferiority because of their illness, 
which impairs their opportunities for social parti-
cipation, such as going out, interacting with others, 
leisure activities, and returning to work.3–6 These 

represent stroke-related stigma and are important 
issues that need to be addressed to enable post- 
stroke persons to rebuild their social lives.

Recently, instruments to assess stroke-related 
stigma have been developed7–11 and quantitative 
research has expanded. Previous evidence indicates 
that many people experience stigma after 
stroke.10,12–14 The experience of stigma is influ-
enced by individual demographic characteristics 
(e.g. age, income) as well as clinical characteristics 
(e.g. level of functional independence after the 
stroke).12,14 Stigma negatively affects people’s 
social lives and leads to feelings of isolation.15–17 
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However, in Japan, the experience of stigma and its 
associated factors in post-stroke persons have not 
been quantitatively clarified, and tools to measure 
such stigma are lacking. Studies in Japan interview-
ing community-dwelling people after a stroke show 
that post-stroke persons feel shame and a sense of 
inferiority in their social lives because of their ill-
ness, and tend to avoid interacting with others and 
going out.18,19 These findings indicate that post- 
stroke persons in Japan also experience stigma 
similar to that reported in other 
countries.10,14,16,20,21 To understand the implica-
tions of stroke-related stigma in Japan and to 
examine the effects of interventions, a scale mea-
suring stigma that can be used in Japan is needed.

The Stroke Stigma Scale (SSS) is an instrument 
developed to assess perceived stigma specific to 
post-stroke persons.7 The feelings of inferiority 
and shame associated with the illness experienced 
by Japanese post-stroke persons, as identified in 
previous studies,18,19 can be regarded as perceived 
stigma. Therefore, translating the SSS into Japanese 
would allow us to measure the stigma specific to 
stroke in Japan. Because the SSS is an ordinal scale, 
the intervals between scores are not uniform and 
mathematical operations such as calculating total 
scores should not be performed.22 By adapting 
Rasch analysis,23 which transforms ordinal data 
into interval data expressed in linear log establish-
ment units, scores can be mathematically 
manipulated24 and intra- and inter-individual 
comparisons can be made from scores.

This study aimed to develop a Japanese version 
of the Stroke Stigma Scale (SSS-J) that measures 
stigma as an interval scale, and to confirm its use-
fulness for community-dwelling post-stroke per-
sons in Japan. To this end, the SSS was translated 
into Japanese, transformed into an interval scale by 
Rasch analysis, and its test-retest reliability, criter-
ion validity, and construct validity were examined.

Materials and methods

Study outline

This was a two-part study. First, the SSS was trans-
lated from Chinese to Japanese, and next, the relia-
bility and validity of the SSS-J were examined in 
community-dwelling, post-stroke persons. This 

study conformed to the COnsensus-based 
Standards for the selection of health Measurement 
INstruments (COSMIN) – a guideline for scale 
development.25

The SSS is a Chinese instrument that assesses 
perceived stigma specific to post-stroke persons, 
and has been confirmed to be reliable and valid.7 

The perceived stigma assessed by the SSS indicates 
actual or potentially aware physical impairment, 
social isolation, discrimination experience, and 
internalized stigma associated with stroke.7 The 
SSS consists of 16 items, and each item is answered 
on a 5-category rating scale regarding the fre-
quency of stigma-related experiences in the past 
week. The total score ranges from 16 to 80, with 
higher scores indicating stronger stigma.

The study protocol was approved by the Ethics 
Committee of Tokyo Metropolitan University 
(Reference: 19107, 20075), Fujita Health 
University (HM22–105), and Tokyo Bay 
Rehabilitation Hospital (250, 280). The study was 
conducted in accordance with the Declaration of 
Helsinki of 1964. All participants provided written 
informed consent prior to participation.

Translation of the scale

The SSS was translated into Japanese by back- 
translation methods25 with two forward transla-
tors, one back-translator, and the principal inves-
tigator (SK). When translating from Chinese to 
Japanese (forward translation), efforts were made 
to ensure that the item content reflected Japanese 
culture and the actual situation of post-stroke per-
sons. The forward translation was performed by 
two native Japanese speakers who were also famil-
iar with Chinese and were experts in stroke reha-
bilitation, in consultation with the principal 
investigator (SK) when necessary. In addition, the 
quality of the translation was evaluated by the 
original author each time the translation was com-
pleted, and the translation process was repeated 
until the original author fully agreed with the trans-
lation. We then interviewed eight stroke patients 
who were outpatients at a rehabilitation hospital 
about their understanding of the items. The patient 
characteristics are presented in Table 1. The trans-
lators and authors reviewed the participants’ com-
ments from the interviews, and modified the 
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wording of the SSS-J items as needed. After revi-
sions were made, the original author checked the 
validity of the revised wording. For detailed trans-
lation procedures, please refer to Supplementary 
Table s1.

Reliability and validity of the Japanese scale

Participants
Participants were recruited between 
September 2021 and January 2023 by convenience 
sampling at six facilities (outpatients at one hospi-
tal, clients at four day rehabilitation centers, and 
clients at one home-based rehabilitation center) in 
the Tokyo, Chiba, Kanagawa, and Aichi prefec-
tures. The inclusion criteria were post-stroke per-
sons living in the community, those aged 20 years 
or older, and those who were able to understand 
the text when answering the questionnaire. Persons 
whose answers to the SSS-J were determined by the 
medical staff to be mentally burdensome were 
excluded. The sample size was determined based 
on the duration of the study and on the reference 
value of a minimum of 50 participants that are 
required to perform Rasch analysis, as previously 
determined.25 After receiving an explanation 
regarding the study design from a representative 
of each facility, the participants completed the 
questionnaire at their convenience. To avoid influ-
encing responses, prior to responding, participants 
were informed that the results of their responses to 
the scale would not be shared with staff at their 
facilities. Those who were able to provide a second 
set of responses to the SSS-J, one week after the first 
set of responses, were invited to participate in the 
test-retest reliability examination. The sample size 

was 30, which is the minimum number required for 
test-retest reliability, as previously determined.25 

The authors did not treat participants’ stigma or 
related symptoms based on the results of the 
responses (e.g. providing counseling to highly stig-
matized persons).

Instruments
The center for epidemiologic studies depression scale 
(CES-D).. Depression has been reported to be cor-
related with stigma,14,20,21 and depression scales 
have been used as a reference for examining criter-
ion validity in previous studies that developed 
instruments to assess stigma.7,26 Since there is no 
stigma scale available in Japan, the CES-D was used 
in this study to examine criterion validity. The 
CES-D is a self-rating screening tool for depression 
consisting of 20 items.27 The frequency of symp-
toms in the previous week is answered on 
a 4-category rating scale; scores range from 0 to 
60, with higher scores indicating a greater degree of 
depression. The CES-D has been translated into 
Japanese, and its reliability and validity have been 
confirmed.28

Stroke impact scale ver.3 (SIS).. To examine the 
construct validity of the SSS-J, we used the SIS – 
a tool used to assess multidimensional health- 
related quality of life. The SIS is a patient- 
reported questionnaire that assesses stroke- 
specific health status and consists of the following 
nine domains: Strength, Memory, Emotion, 
Communication, Activities of daily living (ADL)/ 
Instrumental activities of daily living (IADL), 
Mobility, Hand function, Social participation, and 
Recovery.29 The difficulty of completing each item 

Table 1. Participant characteristics.
Interview sample Psychometric sample Retest reliability sample

Total number 8 80 30
Sex, male/female, n 6/2 52/28 15/15
Age, year (SD) 50.6 (11.4) 69.3 (11.9) 72.8 (12.3)
Duration after stroke onset, year (SD) 3.0 (4.9) 6.2 (6.2) 4.9 (3.4)
Type of stroke, n
Ischemic 2 44 18
Hemorrhagic 5 33 12
Subarachnoid hemorrhage 1 3 0
Independence level of activities of daily living, n
Independent living outdoors 8 27 8
Independent in indoor living but needs assistance in outdoor living 0 9 4
Partial assistance with indoor living 0 43 17
Total assistance with indoor living 0 1 1

SD: standard deviation; n, number of participants.
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experienced within the previous 1 to 4 weeks is 
rated on a 5-category rating scale, with only the 
“Recovery” domain being answered on a visual 
analog scale from 0 to 100. The SIS has been trans-
lated into Japanese, and its reliability and validity 
have been confirmed.30

Data analyses

For each participant, if the majority of responses 
were missing for each instrument or SIS domain, 
the participant was excluded from the analysis for 
that instrument. Other missing values were inter-
polated using the expectation-maximization algo-
rithm. After confirming the fit to the Rasch model 
using Rasch analysis, the criterion validity, con-
struct validity, and test-retest reliability were exam-
ined using logit-transformed total scores. Winsteps 
version 5.3.0 was used for Rasch analysis, and other 
statistical analyses were performed using IBM SPSS 
Statistics version 28 (IBM Corp., Armonk, NY, 
USA). A p value of < 0.05 was considered statisti-
cally significant.

In the Rasch analysis, the psychometric properties 
of the rating scale were analyzed first. The criteria 
were a calibration threshold of at least 1.4 logits 
between the rating scale categories, and an outfit 
mean square (MnSq) of less than 2.0.31,32 If these 
criteria were not met, the categories were collapsed, 
reorganized, and analyzed to determine the most 
suitable category. The internal validity of the scale 
was examined. Items that did not meet both criteria 
of an infit MnSq of 0.6–1.4 and standardized 
z goodness-of-fit statistics (Zstd) of less than 2.0 
were removed.32,33 Item and person measures were 
calculated, and ceiling and floor effects were con-
firmed. Finally, we examined the “person separation 
reliability,” which indicates the reproducibility of the 
relative rankings of the study participants, and the 
“item separation reliability,” which indicates the 
accuracy of the item difficulty estimates.

For criterion validity, the relationship between 
SSS-J and CES-D total scores was examined. 
Because the CES-D is an ordinal scale, the 
Spearman’s rank correlation coefficient was calcu-
lated to demonstrate the relationship.

For test-retest reliability, the degree of agreement 
between the results of the two answers to the SSS-J 

by the same participant was examined using the 
intraclass correlation coefficient (ICC) (1,1).

For construct validity, the relationship between 
the SSS-J total score and the SIS score for each 
domain was examined to determine which aspects 
of health status were reflected by the SSS-J. Since 
the SIS is an ordinal scale, Spearman’s rank corre-
lation coefficient was used to examine relation-
ships. Correlations between stigma and 
depression,7,14,16,20,21,26 social participation,16 

ADL,7 and stroke symptom severity7 have been 
previously reported. Therefore, we predicted that 
the SIS domains of Emotion, Communication, 
ADL/IADL, Mobility, Social participation, and 
Recovery would correlate with the SSS-J, and there-
fore, these domains were used to examine conver-
gent validity. The other domains (Strength, 
Memory, and Hand function) were predicted to 
be unlikely to be correlated and were used to exam-
ine discriminant validity.

Results

Translation of the scale

After two rounds of translation, the original 
authors agreed on the appropriateness of the word-
ing. In the interview, four items (corresponding to 
items 11, 14, 15, and 16 in the original SSS) were 
identified as “difficult to understand phrasing.” 
Based on the comments, the translators and prin-
cipal investigator (SK) discussed and revised the 
wording of these items, and the translation process 
was completed after the original author confirmed 
that the translation was equivalent to the original 
version.

Reliability and validity

Eighty participants from six sites were enrolled. 
The participants’ characteristics are shown in 
Table 1. Mean participant age was 69.3 years (SD, 
11.9), 65% were male, 20 were hospital outpatients, 
57 were day rehabilitation center clients (9, 10, 15, 
and 23 in 4 sites, respectively), and 3 were home- 
based rehabilitation center clients. In the rating 
scale analysis, the calibration threshold between 
categories was less than 1.4 on a 5-category rating 
scale (Table 2). As a result of reorganizing the 
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rating scale categories and examining the optimal 
categories, the calibration threshold between cate-
gories was greater than 1.4 logits when the second 
to fourth categories were combined (i.e. the 3-cate-
gory rating scale), and the outfit MnSq met the 
criterion in all categories (Figure 1). Therefore, 
the SSS-J adopted a 3-category rating scale. In the 
examination of the internal scale validity, item 1 (”I 
can accept the influence of stroke on my body and 
appearance”) did not meet the criteria (MnSq, 1.58; 
and Zstd, 2.92) and was removed. The SSS-J with 
15 items, the modified category probability curves, 
and the distribution of persons and items are 
shown in Figure 2. The item measurement report 
is shown in Table 3. Item difficulty logits were -2.01 
to 2.21, and person ability logits were -4.69 to 0.62 
(mean -1.41). None of the participants had the 
lowest or highest total SSS-J scores, and neither 
ceiling nor floor effects were observed. The person 
separation index was 1.58 with a reliability coeffi-
cient of 0.71, indicating fair reliability.34 The item 
separation index was 5.04 with a reliability coeffi-
cient of 0.96, indicating excellent reliability.34 The 
Supplement file provides the Japanese and English 
notation for the SSS-J (Supplementary Tables S2 
and S3) and the logit transformation table 
(Supplementary Table S4).

For criterion validity, Spearman’s rank correla-
tion coefficient between the SSS-J and CES-D total 
score (median 12, interquartile 6) was r = 0.51 
(p < 0.001), indicating a moderate correlation.35

For test-retest reliability, the ICC (1,1) for the 
first and second SSS-J total scores was 0.64 (95% 
confidence interval 0.38–0.81, p < 0.001), indicat-
ing moderate reliability.36

For construct validity, the SIS domains of 
Memory, Emotion, Communication, ADL/IADL, 
Mobility, Social participation, and Recovery 
showed significant and low correlations, with no 
significant correlations in the domains of Strength 
and Hand function (Table 4).

Discussion

In this study, the SSS-J was translated into 
Japanese, and its reliability and validity were exam-
ined in community-dwelling post-stroke persons 
in Japan. We confirmed that the SSS-J adapted to 
the Rasch model and ensured its reliability and 
validity. The SSS-J is the first scale in Japan that 
can measure post-stroke stigma.

Analysis of the rating scale and item difficulty 
showed that the SSS-J fits the Rasch model with 15 
items on a 3-category rating scale. One factor that 
may have contributed to the adoption of the three- 
category rating scale is that the participants in this 
study had more diverse life experiences than those in 
a previous study of hospitalized patients,10 and their 
responses may have been more dependent on events 
in their daily lives. Since the SSS-J assesses stigma- 
related experiences within a short timeframe (the 
previous week), responses may be influenced by 

Table 2. Rating scale statistics.
Score Frequency (%) Outfit MnSq Calibration threshold Category measure
5-Category scale (12345)

1 450 (35) 0.92 – -2.17
2 301 (24) 0.98 -0.65 -0.85
3 293 (23) 0.91 -0.54 0.00
4 148 (12) 0.89 0.52 0.85
5 88 (7) 1.33 0.67 2.17

4-Category scale (12234)
1 450 (35) 0.94 – -2.80
2 594 (46) 0.88 -1.65 -0.57
3 148 (12) 0.83 0.96 0.90
4 88 (7) 1.46 0.68 2.28

4-Category scale (12334)
1 450 (35) 0.92 – -2.52
2 301 (24) 0.88 -1.01 -1.04
3 441 (34) 1.07 -0.97 0.66
4 88 (7) 1.22 1.98 3.12

3-Category scale (12223)
1 450 (35) 0.91 – -3.25
2 742 (58) 0.85 -2.14 0.00
3 88 (7) 1.24 2.14 3.25

MnSq: mean square. Parentheses indicate scoring models.
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events during that period. These findings suggest 
that asking about the frequency of stigma-related 
experiences in three categories could reflect the 
degree of stigma without relying too much on the 

number of experiences. Regarding the examination 
of internal scale validity, item 1 demonstrated 
a misfit to the model and was removed. This item 
examines the acceptability of one’s body and 

Figure 1. Category probability curves and person and item distributions for each rating category scale. The numbers to the left of the 
Y-axis of graphics for each category probability curve indicate the correspondence with the five rating scales in the original version. In 
the graphs on the right, person and item distributions are presented; the vertical axis of person count indicates that the farther the 
upper limit is from the horizontal axis, the higher is the number of persons, and the vertical axis of item count indicates that the farther 
the upper limit is from the horizontal axis, the larger is the number of items.
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appearance, and the reason for misfit may be the 
variation in “acceptability” among individuals. As 
the distinction between “acceptable and 

unacceptable” is not clear and varies individually, it 
is possible that the responses to item 1 varied inde-
pendently of the degree of stigma. Item difficulty 

Figure 2. Category probability curves and person and item distributions for the final version of SSS-J. Category probability curves and 
person and item distributions for the new model with a 3-category rating scale, rather than the 5-category rating scale of the original 
model using Rasch analysis, are shown. In the graphs on the right, person and item distributions are presented; the vertical axis of 
person count indicates that the farther the upper limit is from the horizontal axis, the greater the number of persons, and the vertical 
axis of item count indicates that the farther the upper limit is from the horizontal axis, the larger is the number of items. SSS-J, 
Japanese version of the Stroke Stigma scale

Table 3. Item measurement report.

Item (English version) Item difficulty (logits) SE

Infit

MnSq Zst

10 I had discrimination experience. 2.21 0.28 0.70 -2.31
9 Someone thinks little of my opinion because of stroke. 1.64 0.26 0.75 -2.11
8 I had been treated unfairly because of stroke. 1.58 0.26 0.87 -1.00
12 I feel I am losing face after stroke. 1.39 0.25 0.83 -1.39
6 I feel uncomfortable that the way someone treats me. 0.90 0.24 0.93 -0.46
15 I feel little respect after stroke. 0.90 0.24 0.90 -0.75
2 I have difficulty in speaking and it makes me feel embarrassed. 0.01 0.24 1.04 0.30
13 I blame myself because of stroke. -0.11 0.24 1.07 0.46
3* I have a meaningful life though stroke hit me. -0.58 0.25 0.87 -0.74
7 I have smaller communication scopes after stroke. -0.76 0.25 1.07 0.44
4* I can persist in rehabilitation training to recover as soon as possible. -0.82 0.25 1.08 0.48
16 I feel unhappy when I see someone doing what I cannot do. -1.01 0.25 0.92 -0.41
11* Someone still helps me patiently after stroke. -1.43 0.24 1.27 1.52
14* I still feel I am useful person after stroke. -1.90 0.24 1.26 1.52
5 I worry to be the burden of others because of stroke. -2.01 0.24 1.16 1.03

*reverse-scored items, SE: standard error, MnSq: mean square, Zst: t-standardized fit statistics, The item number corresponds to the original version (i.e. the 
number before item 1 “I can accept the influence of stroke on my body and appearance” was removed by the examination of the Internal scale validity).

Table 4. Construct validity of the SSS-J.

SIS domains
Median score 
(Interquartile) Correlation coefficient* P values

Strength 9.5 (3.3) -0.16 0.163
Memory 32.0 (4.9) -0.25 0.032†

Emotion 34.1 (5.0) -0.32 0.004†

Communication 34.0 (3.8) -0.25 0.033†

ADL/IADL 41.0 (7.7) -0.32 0.005†

Mobility 37.0 (8.6) -0.30 0.008†

Hand function 14.0 (7.1) -0.18 0.126
Social participation 30.0 (9.7) -0.36 0.002†

Recovery 50 (19.2) -0.25 0.035†

SIS: Stroke Impact Scale, * Spearman’s rank correlation coefficient, †significant correlation at p < 0.05.

TOPICS IN STROKE REHABILITATION 7



logits were -2.01 to 2.21, and person ability logits 
were -4.69 to 0.62. The distribution of items was on 
the strong side of stigma compared to the distribu-
tion of participants, indicating that the SSS-J is use-
ful for measuring persons who experience relatively 
strong stigma after stroke. However, no participant 
had the lowest total score on the SSS-J (i.e. no floor 
effect), indicating that a degree of measurement is 
possible, even for those who do not strongly experi-
ence stigma.

For the reliability of the SSS-J, the ICC was 0.64, 
indicating moderate test-retest reliability. 
Compared to the ICC of 0.92 in the original SSS,7 

the coefficient obtained in this study was relatively 
low. Community-dwelling participants of this 
study may have experienced more diverse events 
in their social lives than hospitalized patients who 
participated in the previous study.7 This may be 
attributed to the greater dependence on the events 
of the different time periods referenced in the first 
and second sets of responses, resulting in 
a relatively lower agreement in the SSS-J responses. 
Expanding the period referenced in the responses 
may reduce the dependence on events and increase 
the reproducibility of answers in the SSS-J. Other 
reliability indices were fair, at 0.71, for person 
separation reliability, and excellent, at 0.96, for 
item separation reliability. These results indicate 
that the SSS-J is a reliable scale.

To confirm the criterion and structural validity 
of the SSS-J, we examined its relationship with 
other instruments. The correlation coefficient 
between the SSS-J and the CES-D was 0.51, similar 
to previous studies that found criterion validity of 
scales using depression screening tools,7,26 indicat-
ing that the SSS-J can capture psychological distress 
due to stigma. A correlation coefficient of criterion 
validity of 0.70 or higher is considered desirable in 
comparison with the gold standard,37 and this 
study showed a slightly lower correlation. Stigma 
and depression are strongly related but they are not 
identical concepts. The moderate correlations 
shown in this study may indicate that the SSS-J is 
capable of specifically measuring concepts (i.e. per-
ceived stigma) that reflect depression but are some-
what independent. Regarding construct validity, 
correlations between the SIS and the SSS-J were 
as hypothesized in most domains, indicating that 
the SSS-J is a comprehensive measure that reflects 

each concept. However, only the memory area con-
tradicted the hypothesis and was significantly cor-
related with the SSS-J. People with memory 
impairment after stroke fear they will be subjected 
to social stigma by being diagnosed with memory 
impairment,38 similar to dementia patients, where 
the problem of social stigma has been identified.39 

In this study, participants who were aware of their 
memory deficits perceived stigma more strongly, 
indicating that the SSS-J reflects the stigma result-
ing from cognitive dysfunction.

The strength of the SSS-J for clinical use is that it 
is adapted to the Rasch model. By using this scale to 
measure stigma among post-stroke persons and 
logit-transforming the scores, the total score can 
be treated numerically as an interval scale. This 
allows for intra- and inter-individual comparisons 
and contributes to an accurate assessment of the 
degree of stigma experienced by post-stroke per-
sons. Note that the SSS-J has been changed to 
a different rating scale category and number of 
items from the original SSS, and should be used 
with caution when comparing stigma internation-
ally using both scales. In addition, responses to 
items on the scale may be influenced by cultural 
characteristics. Therefore, it should also be noted 
that the constructs of the scale may need to be 
modified for use with persons with different char-
acteristics and in different cultures, and that relia-
bility and validity may need to be reexamined.

This study has several limitations. All partici-
pants in this study were recruited through conve-
nience sampling due to the psychological burden of 
responding to the scale, and the majority of parti-
cipants attended rehabilitation facilities and had 
a certain amount and range of activities. 
Therefore, the distribution of participants enrolled 
in this study may be biased, and generalization of 
the results should be performed with caution. This 
distributional bias may have resulted in a poor 
model fit. Thus, future validation with post-stroke 
persons from more diverse backgrounds, such as 
those with lower activity levels, is required to 
develop a more accurate and stable scale.

Conclusions

We developed the SSS-J by back translating the 
original version of the scale, and examined its fit 
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with the Rasch model. Additionally, we evaluated 
its test-retest reliability, criterion validity, and con-
struct validity. This scale was able to quantitatively 
measure stigma among community-dwelling, post- 
stroke persons in Japan. We expect that SSS-J will 
be a useful outcome indicator in clinical practice.
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Supplementary table 1. Translation procedures 

 
 

Phase Description of the process 

1. Forward Translation Two translators independently translated the original SSS into Japanese. Both were 

occupational therapists with experience in the rehabilitation of persons post-stroke 

and were native Japanese speakers. They had resided in China for two years, had 

clinical experience in Chinese hospitals, and had the ability to converse in fluent 

Chinese with native Chinese speakers, understand complex text, and engage in 

technical discussions in their areas of expertise. One of the two translators (Translator 

1, T1) understood the structure and details of the scale, whereas the other (Translator 

2, T2) was only informed that the scale measured stroke-related stigma. 

2. Reconciliation The first author (SK), a native Japanese speaker, reviewed the two translations, had 

discussions with the two translators regarding any discrepancies, and combined the 

two translations into one. 

3. Back Translation The Japanese SSS was translated back into Chinese by a native Chinese speaker 

(Translator 3, T3). T3 was an occupational therapist with experience in the 

rehabilitation of persons post-stroke in Japan, a native Chinese speaker who had 

resided in Japan and had the ability to express herself naturally and fluently in 

Japanese in social situations, including academic and professional life. T3 was 

informed that the scale measured stroke-related stigma and was not given any other 

details. 

4. Review of the Back Translation The original author of the SSS evaluated the back-translated version. Items that were 

flagged by the original author as needing modifications were re-translated into 

Japanese by SK and T1, and then T3 translated them into Chinese; later, the original 

author checked them again. This procedure was repeated until the original author 

agreed with the translation results. 

5. Cognitive Debriefing Community-dwelling, post-stroke persons were interviewed regarding their ease of 

understanding of the items. The participants were recruited through convenience 

sampling of outpatients at a rehabilitation hospital. Participants were invited to a 

semi-structured interview after completing the SSS-J. The interviews were conducted 

by an occupational therapist (SW) who understood the details of the scale. Data 

collection continued until no new opinions were obtained during the interviews. 

6. Review of Cognitive Debriefing 

Results and Finalization 

SK, SW, and T1 reviewed the participants’ comments obtained from the interviews 

and modified the phrasing of the SSS-J items as necessary. After modification, the 

items were translated into Chinese by T3, and the appropriateness of the modifications 

was verified by the original author. This procedure was repeated until the original 

author’s approval was obtained. 



Supplementary table 2. Japanese version of the Stroke Stigma Scale 

以下の 15項目の内容に関して、この１週間の生活のなかで感じた頻度に 
当てはまる番号を選択してください。 

※反転項目 
  

No 質問項目 

解答欄 

全く当て
はまらな
い 

ときどき
当てはま
る 

いつも当
てはまる 

1 私は話をする時に喋りにくく気まずさを感じる． 1 2 3 

2※ 脳卒中になったことで不便さはあるものの，私の生活は 
充実している.  1 2 3 

3※ 私はリハビリテーションを継続することで，できる限り 
早く回復する自信がある. 1 2 3 

4 脳卒中になってから私は周囲の人に負担をかけていると 
感じる． 1 2 3 

5 脳卒中になってから周囲の人が私を手助けしてくれる際，
方法によっては不快な思いをする． 1 2 3 

6 脳卒中になってから私は人との交流が減った． 1 2 3 

7 脳卒中になってから私は不公平な扱いを受けた． 1 2 3 

8 脳卒中になってから周囲の人に私の意見を 
聞き入れてもらえない感じがする． 1 2 3 

9 脳卒中になってから私は差別をされることがある． 1 2 3 

10※ 脳卒中になってから周囲の人は私に対して寛容である. 1 2 3 

11 脳卒中になったことで私は尊厳を失ったと感じる． 1 2 3 

12 脳卒中になってから私は自分自身をよく責める． 1 2 3 

13※ 脳卒中になっても私はまだ人の役にたてる存在だと思う. 1 2 3 

14 脳卒中になってから私は人から尊敬されていないと感じ
る． 1 2 3 

15 できないことがあり私は悲しく感じる． 1 2 3 



Supplementary table 3. Japanese version of the Stroke Stigma Scale (English notation) 

For each of the following 15 items, please select the number that corresponds to the frequency with 
which you perceived the item in your daily life during the past week. 

* reverse-scored items 

No Items 

Responses 

Never Sometimes Always 

1 
I have difficulty in speaking and it makes me feel 
embarrassed. 

1 2 3 

2* I have a meaningful life though stroke hit me. 1 2 3 

3* 
I can persist in rehabilitation training to recover as soon 
as possible. 

1 2 3 

4 I worry to be the burden of others because of stroke. 1 2 3 

5 I feel uncomfortable that the way someone treats me. 1 2 3 

6 I have smaller communication scopes after stroke. 1 2 3 

7 I had been treated unfairly because of stroke. 1 2 3 

8 Someone thinks little of my opinion because of stroke. 1 2 3 

9 I had discrimination experience. 1 2 3 

10* Someone still helps me patiently after stroke. 1 2 3 

11 I feel I am losing face after stroke. 1 2 3 

12 I blame myself because of stroke. 1 2 3 

13* I still feel I am useful person after stroke. 1 2 3 

14 I feel little respect after stroke. 1 2 3 

15 
I feel unhappy when I see someone doing what I cannot 
do. 

1 2 3 



Supplementary table 4. Translation table 
Raw score Logit SD 

15 -6.86 1.87 

16 -5.55 1.07 

17 -4.7 0.81 

18 -4.13 0.71 

19 -3.67 0.65 

20 -3.27 0.62 

21 -2.9 0.6 

22 -2.55 0.59 

23 -2.21 0.58 

24 -1.88 0.57 

25 -1.55 0.57 

26 -1.23 0.56 

27 -0.92 0.56 

28 -0.61 0.56 

29 -0.3 0.55 

30 0.01 0.55 

31 0.31 0.55 

32 0.62 0.55 

33 0.92 0.55 

34 1.23 0.56 

35 1.54 0.56 

36 1.86 0.57 

37 2.18 0.58 

38 2.52 0.59 

39 2.88 0.61 

40 3.26 0.63 

41 3.67 0.66 

42 4.14 0.72 

43 4.72 0.82 

44 5.58 1.08 

45 6.89 1.87 

By converting raw scores to logits, numerical values can be treated as interval scales. 
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