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STUDY DESIGN: Cross-sectional validation study
OBJECTIVES: To cross-culturally translate and evaluate the psychometric properties of the Thai version of the Spinal Cord
Independence Measure Self-Report (SCIM-SR-Thai) in Thai people with spinal cord injury (SCI)
SETTING: Rehabilitation Ward at Maharaj Nakorn Chiang Mai Hospital
METHODS: A cross-cultural forward and backward translation of the English version SCIM-SR into Thai was performed following the
standard guideline. Sixty-one participants completed the SCIM-SR-Thai. On the same day, the rehabilitation medicine resident
administered the Spinal Cord Independence Measure III (SCIM III) by observation. The Cronbach’s alpha, Pearson’s correlation
coefficients and intraclass correlation coefficients (ICC) were used to assess internal consistency and concurrent validity,
respectively. The Bland-Altman analysis and regression analysis evaluated the differences in scores between instruments. To explore
the construct validity, confirmatory factor analysis (CFA) was conducted.
RESULTS: The SCIM-SR-Thai provided excellent internal consistency (Cronbach’s alpha ≥ 0.96). The Pearson’s correlation
coefficients and ICC revealed strong correlation with values of 0.93, 0.94, 0.95, and 0.97 in respiration and sphincter management,
self-care, mobility, and total score, respectively. The regression analysis demonstrated that onset of injury of less than one year
might be a possible predictor of the difference between the scores. CFA showed that the three-factor-model had an acceptable fit
to the data but the unidimensional model fit the data better.
CONCLUSIONS: The SCIM-SR-Thai had excellent internal consistency and good validity for evaluating functional independence in
Thai people with SCI. Persons with recent onset of injury might have limited ability for self-assessment of their functions.
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INTRODUCTION
Spinal cord injury (SCI) potentially causes various physical
impairments resulting in activity limitations and declining
independence [1]. Concerning an ultimate rehabilitation goal of
improving functional level and independence [2], a valid and
reliable instrument to evaluate functioning in activities of daily
living relevant to persons with SCI is needed [3]. The third version
of the Spinal Cord Independence Measure (SCIM III) has been used
worldwide for assessment of the ability in performing basic daily
tasks as well as the impact of the disability [4]. The SCIM III has
demonstrated satisfactory validity and reliability in broad interna-
tional study and is sensitive in detecting important functional
changes in persons with SCI [4–6]. The main drawback of the SCIM
III is the method of scoring that necessitates observation of the
person’s performance by health professionals. Such observations
are time-consuming (approximately 30-45 min) and mainly
suitable in inpatient settings [7, 8].
To develop a self-administered questionnaire that requires less

time and is applicable in both inpatient and outpatient settings
[9], Fekete et al. developed the SCIM self-report (SCIM-SR) in 2013
[10]. The SCIM-SR has been validated and correlates well with the
SCIM III [10]. It has also been cross-culturally adapted and

translated into English [10], Italian [11], Spanish [12], French [13],
and Thai languages [14]. Although the Thai version of SCIM-SR has
recently been published by Wilartratsami et al., some limitations in
their cross-cultural forward and backward translation process were
noticed. They conducted only one back-translated English version
which might limit the ability to compare wordings and identify
ambiguous term in their Thai version of SCIM-SR. Also, their pre-
final Thai version of SCIM-SR was tested in the healthy volunteers.
In fact, pre-testing in the target population is recommended as
they potentially provide useful suggestion based on their contexts
to create the final version of the questionnaire [15]. Besides, they
studied in an outpatient setting with a small sample size (32
participants) which might have been too small to give the
statistical power needed to identify all significant differences and
associations in subscale analysis. Additionally, the regression
analysis for evaluating the predictor of discrepancy between
scores of the SCIM III and SCIM-SR, and the factor analysis for
testing the construct validity have not been conducted.
The purpose of this study was to translate the English version of

SCIM-SR into another Thai version following the steps recom-
mended by Beaton et al. [15] The cross-cultural adaptation of the
items was considered to maintain the content validity of the
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instrument at a conceptual level across different cultures and
languages. Also, the authors aimed to test the psychometric
properties including internal consistency, concurrent validity,
regression analysis and construct validity of the new version of
SCIM-SR-Thai by comparing with the SCIM III.

MATERIALS AND METHODS
The SCIM III and SCIM-SR
The SCIM III comprises 19 daily tasks organized in three functional
subscales which are “Self-care” (6 items, range 0-20), “Respiration and
sphincter management” (4 items, range 0-40), and “Mobility” (9 items,
range 0-40). The total score ranges from 0 to 100 with higher scores
indicating a higher level of functional independence. Scoring the SCIM III
by observation is preferred over an interview [16]. The SCIM III has been
translated into many languages, including Thai [17].
The self-report version of the SCIM III (SCIM-SR) consists of all 19 items

classified into the same three subscales as in the SCIM III with equivalent
scoring. Certain words or phrases in 19 items were adapted by using
personal pronouns and avoiding technical terms. The complex items were
decomposed to simplify self-reporting [10]. All the previous translated
versions of SCIM-SR had been tested and revealed good validity related to
the SCIM III [10–12, 14].

Translation and cross-cultural adaptation into the SCIM-SR-
Thai
Permission to translate the English version of SCIM-SR into Thai was
obtained from Professor Christine Fekete, one of the SCIM-SR develop-
mental committee via electronic mail. The SCIM-SR-Thai was translated
through forward and backward translation according to the recommenda-
tion by Beaton et al. [15]

Forward translation. Two drafts of the SCIM-SR-Thai were independently
translated by a Thai physiatrist at Maharaj Nakorn Chiang Mai Hospital, an
expert in spinal cord rehabilitation medicine, and a native Thai,
uninformed, English specialist. The authors analyzed and composed the
items of both draft versions with consideration of the suggestions from
physical therapists and occupational therapists who work with people with
SCI. The single draft of the SCIM-SR-Thai was then synthesized.

Backward Translation. The draft version of the SCIM-SR-Thai was
independently translated back into two English versions by a nonmedical,
native English speaker who is fluent in the Thai language and a
nonmedical, English professional translator. Both translators were unaware
of the original version of the questionnaire. The two back-translated
versions were sent to Professor Christine Fekete and another native English
speaker by electronic mail for feedback on understanding and discrepancy.
Then, the draft version of the SCIM-SR-Thai was revised into the pre-final
version of the SCIM-SR-Thai.

Pilot Study. The pre-final version of the SCIM-SR-Thai was completed by
five participants with SCI (10% of the sample required for a full study) [18].
The Pearson’s correlation coefficients and intraclass correlation coefficients
(ICC) were calculated to assess the association and agreement between
scores of the SCIM III and the pre-final version of the SCIM-SR-Thai. The
study revealed high Pearson’s correlation coefficients which were 0.95,
0.94, 0.94, and 0.98, and high ICC values which were 0.95, 0.93, 0.94, and
0.97 in the subscales of self-care, respiration and sphincter management,
mobility, and total score, respectively. Each participant was interviewed
about what he or she thought was meant by each questionnaire item and
the chosen response [15]. The interview and feedback from participants
revealed that items in the questionnaire were understandable with minor
suggested adjustments. The final version of the SCIM-SR-Thai was obtained
after revision based on all the suggestions. The SCIM-SR-Thai is in
Supplementary Appendix 1.

Data Collection and Validation of the SCIM-SR-Thai
Participants. The sample size was calculated using the Bland-Altman
method (MedCalc version 18.10) resulting in a minimum required number
of 51 pairs of assessments between the SCIM-III and SCIM-SR-Thai scores. In
the study, 61 participants who were admitted to the Rehabilitation Ward at
Maharaj Nakorn Chiang Mai Hospital from June 2019 to August 2020 were
recruited. The criteria for eligibility included a traumatic or non-traumatic

SCI, age of 20 years old or older, and proficient Thai language skills
required for independently reading and answering the self-report
questionnaire. A history of brain disorder, traumatic brain injury, or
disease affecting cognitive function was excluded. The participants gave
written-informed consent before completing the questionnaire.

Data Collection Procedure. The participants completed a paper-pencil
version of the SCIM-SR-Thai. If they had limited hand function, their
caregiver helped with writing but did not explain the items or guide the
answers. Assistance with questionnaire completion and the time required
were recorded. On the same day, the SCIM III was completed through
observation by one out of five rehabilitation medicine residents. Before the
data collection procedure, all five residents were tested for the inter-rater
reliability which demonstrated the ICC values of above 0.9 for the total and
all subscale scores indicating excellent inter-rater reliability. The participant
and the resident were blinded to each other’s scores. Sociodemographic
data (age, gender, education level), lesion characteristics (time since injury,
etiology, severity of SCI), and reason for admission were collected using
the international SCI core data set [19, 20].

Statistical Analysis. The data was analyzed using SPSS version 22.0 and
MedCalc version 19.5.3. The descriptive statistics were applied to describe
the characteristics of the study population and the scores of the SCIM III
and the SCIM-SR-Thai. The frequency and percentage were used to
describe categorical variables, mean with standard deviation (SD) for
normally distributed numerical variables, and median with interquartile
range (IQR) for non-normally distributed numerical variables. The floor or
ceiling effects were considered to be present if more than 15% of
participants reported the lowest or highest possible scores in each scale,
respectively [21].
For the psychometric properties, the internal consistency was assessed

using Cronbach’s alpha coefficients. Values of 0.7 or higher were
considered adequate [22]. The Pearson’s correlation coefficients were
calculated to examine the association between the SCIM III and the SCIM-
SR-Thai scores which were described as follows: ±0.1 indicating poor, ±0.3
indicating fair, ±0.6 indicating moderate, and ±0.8 indicating very strong
correlation [23]. ICC were used to evaluate the agreement between
instruments. Coefficient values of less than 0.5, between 0.5 and 0.75,
between 0.75 and 0.9, and greater than 0.9 were indicative of poor,
moderate, good, and excellent agreement, respectively [24].
The Bland-Altman method was used to analyze the mean differences

and limits of agreement (LOA) to describe the agreement between
instruments. The Bland-Altman plots showed the differences of scores
between instruments against the mean scores of both instruments for
each participant, which were useful for detecting the outliers. The stratified
mean differences between total scores in association with variable
categories (gender, age, education level, time since injury, etiology,
severity of SCI, assistance for questionnaire completion, and reason for
admission) were calculated. In linear regression analysis, the authors used
the mean differences of the total scores as continuous outcomes and
regressed them on variables categories. A p-value of less than 0.05 was
considered statistically significant.
The construct validity of the SCIM-SR-Thai was investigated using

confirmatory factor analysis (CFA). Both the three-factor-model and
unidimensional model of the SCIM-SR-Thai were analyzed. The goodness
of fit indices was described as a comparative fit index (CFI) of ≥ 0.95,
Tucker-Lewis index (TLI) of ≥ 0.9, and a root-mean-square error of
approximation (RMSEA) of ≤ 0.06 (0.08). Chi-square/degree of freedom
(χ2/df) of < 3 indicating acceptably fit [25]. The CFA was performed using
AMOS version 22.

RESULTS
Translation and cross-cultural adaptation
A minor adaptation was made to give more examples of specific
equipment or specific settings which were commonly used by
Thai people with SCI to describe the items in the questionnaire. In
item no. 2 “Bathing”, a shower bench and a commode wheelchair
were added as examples of the specific equipment. In item no. 3
“Dressing”, for the specific setting, the authors added bed railings,
a wheelchair, or a bed if they need to position a wheelchair or a
bed to enable them to dress. In item no. 8 “Using the toilet”, the
authors described the need for a specific setting as if they need to
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do bowel routine in a commode wheelchair, on a bed, or a shower
bench. In item no. 11 “Transfer from the wheelchair to toilet/tub”,
more examples of shower surface, the choices of which including
a shower bench, a shower chair, or a commode wheelchair were
added because they were used more frequently than a tub among
Thai people with SCI.

Characteristics of the study population
Sixty-one individuals with SCI were recruited. Most participants
were male (43/61, 70.5%). The mean (SD) age was 52.2 (15.4) with
median (IQR) time since SCI of 1.0 (0.0-4.5) years. Most of the
participants were diagnosed with AIS group D (24/61, 39.4%). The
median (IQR) time needed to complete the questionnaire was 10.0
(10.0-15.0) minutes. The characteristics of the study population are
presented in Table 1.

Psychometric properties of the SCIM-SR-Thai
The descriptive statistics of the SCIM III and the SCIM-SR-Thai
scores are listed in Table 2. The floor and ceiling effects of the
SCIM-SR-Thai were less than 15%. There was no missing value in
the study.
For the internal consistency, the Cronbach’s alpha values for the

subscale of self-care, respiration and sphincter management,
mobility, and the total score were 0.96, 0.96, 0.97, and 0.98,
respectively. Pearson’s correlation coefficients, ICC, and the
Bland–Altman differences between the SCIM III and the SCIM-SR-
Thai scores are shown in Table 3. The Bland-Altman plots in Fig. 1
showed a few outliers for each scale.
Stratified differences and linear regression on mean differences

between the total score of the SCIM III and the SCIM-SR-Thai are
shown in Table 4. For stratified differences, the 95% confidence
interval in all categories contained the 0 value. Thus, there was no
significant difference between the total scores of the SCIM III and
the SCIM-SR-Thai in any category. However, the study demon-
strated a significant difference of agreement for total group
regression with the unstandardized coefficients of 0.062, SD=
0.031 (p-value = 0.048). To investigate the source of bias, outlier
identification was performed. After one outlier was excluded, the
unstandardized coefficients converted to 0.039, SD= 0.032 (p-
value= 0.226), indicating no significant difference of agreement
for the total group regression. When analyzed the relationship of
the outlier and the regression analysis in variable categories, it
revealed that time since the injury of less than one year might be
a possible significant predictor of the difference between the total
score of two questionnaires as the p-value was 0.048 (using time
since injury of ≥15 years as the reference).
The results of CFA are in Supplementary Appendix 2. The

three-factor solution tended to be acceptably fit the data with
the CFI of 0.928, TLI of 0.902, RMSEA of 0.101 (90% CI=
0.074–1.126), chi-square (χ2) of 200.598, and degree of freedom
(df) of 126 (χ2/df= 1.60). However, the unidimensional model
fitted the data better with the CFI of 0.948, TLI of 0.927, RMSEA
of 0.092 (90% CI= 0.061–0.120), χ2 of 164.254, and df of 109 (χ2/
df= 1.50). The fit statistics for both models were based on the
fact that the error terms of the indicators within the same
subscale were correlated.

DISCUSSION
In the cross-cultural translation process, the added examples of
specific equipment or specific settings which were commonly
used by Thai people with SCI made the current version of SCIM-
SR-Thai different from the Thai version by Wilartratsami et al. [14]
The authors were confident that all the examples were relevant to
the recommendation for using SCIM III and SCIM-SR [7] to keep
the original meaning of the questionnaire. There were some other
differences between the two versions of the Thai translated SCIM-
SR. For the word “laces” in item no. 3, the Thai version of SCIM-SR
by Wilartratsami et al. used the word “laces” in English but in the
current version, this word was translated into the Thai language.
Another difference was the word “wheelchair”, the Thai version by
Wilartratsami et al. translated this word into Thai but in our
questionnaire, the word wheelchair written in Thai was used
instead.

Table 1. Characteristics of the study population.

N (61)

Sociodemographic

Gendera

Male 43 (70.5)

Female 18 (29.5)

Age (years)b 52.2 (15.4)

Age groupa

20–29 years 6 (9.8)

30–59 years 32 (52.5)

≥60 years 23 (37.7)

Education (years)c 12.0 (4.0-16.0)

Education groupa

0–6 years 17 (27.9)

7–12 years 24 (39.3)

>12 years 20 (32.8)

Lesion characteristics

Time since injury (years)c 1.0 (0.0–4.5)

Time since injury groupa

<1 year 28 (45.9)

1–4 years 18 (29.5)

5–9 years 5 (8.2)

10–14 years 4 (6.6)

≥15 years 6 (9.8)

Etiology of SCIa

Traumatic 41 (67.2)

Non-traumatic 20 (32.8)

Severity of SCIa

C1-4 AIS A, B, and C 11 (18.0)

C5-8 AIS A, B, and C 8 (13.1)

T1-S3 AIS A, B, and C 18 (29.5)

AIS D at any injury level 24 (39.4)

Questionnaire completion

Assistance with completion of questionnairea

Yes 32 (52.5)

No 29 (47.5)

Time needed to complete the SCIM-SR (minutes)c 10.0 (10.0–15.0)

Reason for admissiona

Intensive/less intensive program 42 (68.9)

Treat complication 15 (24.6)

Others 4 (6.5)

SCI spinal cord injury, ASIA American Spinal Injury Association, AIS= ASIA
Impairment Scale.
aNumber (%).
bMean (standard deviation; SD).
cMedian (interquartile range; IQR).
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Table 2. Total and subscale scores of the SCIM III and the SCIM-SR-Thai (N= 61).

Total score (score 0–100) Self-care (score 0–20) Respiration and
sphincter management
(score 0–40)

Mobility (score 0–40)

SCIM III SCIM-SR SCIM III SCIM-SR SCIM III SCIM-SR SCIM III SCIM-SR

Mean (SD) 41.9 (20.0) 41.3 (18.8) 10.5 (6.5) 10.0 (6.3) 21.0 (8.0) 21.0 (7.4) 10.3 (8.7) 10.3 (8.3)

Median 39.0 39.0 11.0 10.0 18.0 19.0 10.0 9.0

IQR 25.0–55.5 25.0–54.5 4.0–16.5 5.0–16.0 15.0–25.0 15.0–24.5 2.0–16.0 4.0–16.0

Floor effect, n (%) 0 (0.00) 0 (0.00) 3 (4.92) 6 (9.84) 0 (0.00) 0 (0.00) 8 (13.11) 8 (13.11)

Ceiling effect, n (%) 1 (1.64) 0 (0.00) 3 (4.92) 2 (3.28) 1 (1.64) 0 (0.00) 1 (1.64) 0 (0.00)

SCIM III Spinal Cord Independence Measure version III, SCIM-SR-Thai Thai version of Spinal Cord Independence Measure Self-Report, SD standard deviation, IQR
interquartile range.

Table 3. Pearson’s and intraclass correlation coefficients, Bland-Altman differences in means of the SCIM III and the SCIM-SR-Thai, and relative
differences in total and subscale scores.

Pearson’s
correlation (95% CI)

Intraclass
correlation (95% CI)

Bland-Altman difference Relative
difference (%)a

Mean LOA Point estimate 95% CI

Total score 0.97 (0.96–0.98) 0.97 (0.95–0.98) 0.56 −8.59; 9.71 −0.64–1.75 0.56

Self-care 0.94 (0.90–0.96) 0.94 (0.90–0.96) 0.49 −4.00; 4.98 −0.10–1.08 2.46

Respiration and sphincter
management

0.93 (0.88–0.96) 0.93 (0.88–0.95) 0.03 −5.81; 5.88 −0.73–0.80 0.08

Mobility 0.95 (0.92–0.97) 0.95 (0.92–0.97) 0.00 −5.26; 5.26 −0.69–0.69 0.00

SCIM III Spinal Cord Independence Measure version III, SCIM-SR-Thai Thai version of Spinal Cord Independence Measure Self-Report, CI confidence interval, LOA
limit of agreement.
aRelative difference = Bland–Altman difference/maximum score of the scale x 100.

Fig. 1 Bland–Altman plots on the total and subscale scores. The Bland-Altman plots show good agreement for the total score and partial
agreement for the subscale scores between the SCIM III and the SCIM-SR-Thai. There are few outliers for the total score and each subscale.
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The mean and median of the SCIM III and the SCIM-SR-Thai
scores were similar for all scales, indicating that the participants
and the observers rated the participants’ performance to be the
same. This might be resulted from the added examples of the
items in the questionnaire which facilitated understanding and
self-reporting. Also, the study in IPD setting provided enough time
for the observers to observe the participants’ function. The
similarity in mean and median scores of the SCIM III and the SCIM-
SR was also reported in the studies validating the Italian version
[11], Spanish version [12], and the Thai version of SCIM-SR by
Wilartratsami et al. [14]. However, the study by Fekete et al. [10]

found that the participants rated their function higher than health
professionals particularly in the subscale of mobility. The floor and
ceiling effects were acceptable in our study contrary to the study
of the Thai version of SCIM-SR by Wilartratsami et al. which
showed the floor effect of up to 21.9% in the mobility subscale
[14].
The Cronbach’s alpha values in all subscales indicated excellent

internal consistency. The Pearson’s correlation coefficients and ICC
values denoted excellent association and strong agreement
between the SCIM III and the SCIM-SR-Thai in all subscales. The
greatest correlation in the mobility subscale was similar to the

Table 4. Stratified differences and linear regression on mean differences between total scores of the SCIM III and the SCIM-SR-Thai.

Unstandardized coefficients (SD) p-value

Total group 0.062 (0.031) 0.048

Total group after excluded 1 outlier 0.039 (0.032) 0.226

Subgroup analysis SCIM III minus SCIM-SR Mean
(95% CI)

Unadjusted linear regression Adjusted linear regression

Sociodemographic Coefficient (95% CI) p-value Coefficient (95% CI) p-value

Gender

Male 0.77 (−0.50 to 2.03) 0.71 (−1.93 to 3.35) 0.591 0.67 (−2.44 to 3.77) 0.667

Female 0.06 (−2.88 to 2.99) 1 1

Age

20–29 years 0.67 (−3.07 to 4.40) 1 1

30–59 years 0.81 (−1.12 to 2.73) 0.14 (−4.09 to 4.37) 0.947 1.31 (−3.98 to 6.61) 0.619

≥60 years 0.21 (−1.58 to 2.00) −0.46 (−4.79 to 3.87) 0.833 1.43 (−4.13 to 6.99) 0.606

Education

0–6 years −1.18 (−3.11 to 0.76) 1 1

7–12 years 1.54 (−0.37 to 3.45) 2.72 (−0.21 to 5.64) 0.068 3.51 (−0.31 to 7.33) 0.070

>12 years 0.85 (−1.63 to 3.33) 2.03 (−1.02 to 5.07) 0.188 2.84 (−1.06 to 6.74) 0.149

Lesion characteristics

Time since injury

<1 year 1.39 (−0.42 to 3.21) 1 1

1–4 years 0.39 (−1.67 to 2.45) −1.00 (−3.81 to 1.80) 0.477 −0.92 (−4.171 to 2.33) 0.572

5–9 years 1.60 (−5.46 to 8.66) 0.21 (−4.31 to 4.72) 0.927 0.23 (−6.70 to 7.15) 0.948

10–14 years −7.50 (−6.76 to 5.26) −2.14 (−7.11 to 2.83) 0.391 −0.62 (−8.671 to 7.43) 0.878

≥15 years −2.83 (−8.56 to 2.89) −4.23 (−8.41 to −0.04) 0.048 −2.96 (−10.24 to 4.31) 0.416

Etiology of SCI

Traumatic 0.20 (−1.16 to 1.55) −1.11 (−3.66 to 1.45) 0.390 −0.56 (−4.31 to 3.20) 0.766

Non-traumatic 1.30 (−1.22 to 3.82) 1 1

Severity of SCI

C1-4 AIS A, B, and C −1.09 (−2.83 to 0.65) 1 1

C5-8 AIS A, B, and C 0.75 (−1.13 to 2.63) 1.84 (−2.43 to 6.11) 0.391 1.56 (−3.51 to 6.63) 0.538

T1-S3 AIS A, B, and C −0.56 (−3.22 to 2.11) 0.54 (−2.98 to 4.05) 0.761 0.70 (−4.61 to 6.00) 0.713

AIS D at any injury level 2.08 (−0.09 to 4.25) 3.17 (−0.17 to 6.52) 0.062 1.50 (−3.09 to 6.08) 0.514

Questionnaire completion

Assistance

Yes 0.69 (−0.74 to 2.11) 0.27 (−2.14 to 2.69) 0.821 0.30 (−3.44 to 4.04) 0.871

No 0.41 (−1.65 to 2.48) 1 1

Reason for admission

Intensive/less intensive
program

1.33 (−0.05 to 2.72) 1 1

Treat complication −1.00 (−3.78 to 1.78) −2.33 (−5.10 to 0.43) 0.097 −1.68 (−7.15 to 3.79) 0.539

Others −1.75 (−8.67 to 5.17) −3.08 (−7.90 to 1.73) 0.205 −1.64 (−8.29 to 5.02) 0.623

SCIM III Spinal Cord Independence Measure version III, SCIM-SR-Thai Thai version of Spinal Cord Independence Measure Self-Report, SD standard deviation, CI
confidence interval, SCI spinal cord injury, ASIA American Spinal Injury Association, AIS ASIA Impairment Scale.
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study of the Thai version of SCIM-SR by Wilartratsami et al. which
showed Pearson’s correlation coefficient of 0.96 [14]. The lowest
correlation was found in the subscale of respiration and sphincter
management which was comparable to all the previous translated
versions (ICC ranging from 0.78 to 0.80, Pearson’s correlation
coefficients ranging from 0.80 to 0.85) [10, 11, 14]. The small mean
differences which were close to 0 according to Bland-Altman
analysis supported the agreement between two instruments,
especially in the mobility subscale. The strongest correlation and
agreement in this subscale might be since it was the most obvious
area to be noticed by both external raters and participants.
Furthermore, it was found that possible significant predictor of

the difference between the SCIM III and the SCIM-SR-Thai scores
was persons with time since injury of less than one year. This
might be attributed to the doubts about their functions, whether
they had recently changed or there were still some possible
clinical changes which could vary their function at the time. In
other words, it would be easier for persons with longer experience
with SCI to assess their functional independence. The study of the
original SCIM-SR by Fekete et al. revealed that persons who got
assistance for questionnaire completion showed less difference in
scoring than those who filled in the questionnaire alone. Besides,
it was found that persons who were hospitalized because of acute
health conditions (e.g., pressure ulcer) did not report on their
current situation [10]. This was not observed in our study which
might be owing to a clearer introductory text that emphasized the
relation to the current situation as suggested from their study.
The CFA demonstrated that the unidimensional model fit the

data better than the three-factor-model. It might imply that even
though the original version of the questionnaire divided the items
into three subscales, it was better not to divide the items into any
subscale at all because all the items tended to measure the same
construct of independence. Thus, the total score might be more
accurately representing functional independence, or it was more
reasonable to apply the total score than to use the score of each
subscale alone. However, our sample size was quite small for the
study of CFA and it might give some different results from a study
with a larger sample size. Moreover, no previous studies of the
SCIM-SR had reported the CFA for comparison.
There were some limitations in the study. The study was carried

out only in IPD setting. Many participants were hospitalized due to
health conditions that temporarily limited their functional
independence. Therefore, the authors could not assess the
sensitivity of the questionnaire to improvement in functional
level. Also, the reliability testing of the SCIM-SR-Thai was not
performed. For further study, the reliability of the questionnaire
(e.g., test-retest study) and its responsiveness should be
performed. Additionally, to confirm the CFA result, the authors
suggest using a larger sample size of at least 10 times the total
number of the items [26]. More study to define unnecessary items
of the SCIM-SR-Thai might also be useful for an appropriate
adaptation of the questionnaire.
About strengths, the regression analysis revealed that differ-

ences in educational level did not significantly affect the
difference in scoring. Therefore, the authors believed that wording
of the SCIM-SR-Thai was simple and understandable. For the
participants, a broad spectrum of sociodemographic and lesion
characteristics was included with sufficient sample size for a
validation study and sensitivity analysis. Studying in IPD setting
allowed enough time for the rehabilitation medicine residents to
truly observe the participants’ function and did not rely on the
data from the participants in scoring. In the data collection
process, the exact time which participants used to complete the
questionnaire was recorded. This supported the benefit of using
the self-reporting questionnaire as it required less time to
complete.
In conclusion, the SCIM-SR-Thai provided excellent internal

consistency and good validity for evaluating functional

independence in Thai people with SCI. Our findings signified the
usefulness of the SCIM-SR-Thai for assessing the hospitalized
individuals and the likelihood to be applicable for a continuous
evaluation of the community-dwelling people. These would be
beneficial in defining individual specific care needs and guiding
appropriate rehabilitation planning. Persons with recent onset of
injury might have limited ability for self-assessment of their
current functions and independence.
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