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Various rating scales have been used to assess ability

in individuals with spinal cord injury. There is no specific
functional assessment scale for Turkish patients with
spinal cord injury. The Spinal Cord Independence Measure
(SCIM) is a specific test, which has become popular in
the last decade. A study was conducted to validate and
evaluate the Turkish adaptation of the SCIM Il (T-SCIM IlI).
The SCIM Ill was translated into Turkish. Reliability,
(internal consistency, interrater reliability, and test-retest
reliability), validity (with Functional Independence
Measurement), and sensitivity (changes in 8-week exercise
program) were studied. Internal consistency for total score
was sufficient (Cronbach «=0.79). The interrater reliability
was moderate to high (Cohen k between 0.72 and 1).
Convergent validity was high (r=0.89, P<0.01). The
T-SCIM Ill was found to be more sensitive than the
Functional Independence Measurement to changes in

Introduction

Functional independence is the main target of medical
rehabilitation (Kuipers er /., 2011). Reliable, valid, and
easy-to-use tools are needed to measure the changes and
improvements in rehabilitation. The measurement of
outcomes and functionalities has tended to use generic
measures, for example, the Functional Independence
Measure (FIM) for functional assessment in spinal cord
injury (SCI) patients (Cohen and Marino, 2000; Nilsson
et al., 2005). Although FIM is the most frequently used
disability scale in our country, studies elsewhere reported
that it has low sensitivity to changes in function
(Gresham e al., 1986; Marino e al., 1993; Catz e al.,
1997; Prysak ez al., 2000; Seekins and Ravesloot, 2000). It
has limited use for tetraplegics and it is not sensitive to
change over time (Gresham ez a/., 1986; Catz ez al., 1997).
For these reasons, scales like Spinal Cord Independence
Measure (SCIM) and Quadriplegia Index of Function
were developed (Gresham ez a/., 1986; Catz et al., 1997).
Both scales are used for functional assessment, whereby
Quadriplegia Index of Function was designed especially
for tetraplegics and it is not suitable for paraplegics
(Meyers et al., 2000).

The study was a part of thesis of specialty in the Department of Physical Medicine
and Rehabilitation of Istanbul Faculty of Medicine. Adaptation of SCIM Il was
presented at the 46th ISCoS in 2007 Istanbul University Research Fund
supported of this research (Project no. 896/0106).
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function. Hence, we recommend the use of T-SCIM Il in
clinical practice as a reliable, valid, and easy-to-

use tool. International Journal of Rehabilitation Research
35:88-91 © 2012 Wolters Kluwer Health | Lippincott
Williams & Wilkins.
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SCIM was developed at the Loewenstein Rehabilitation
Hospital (Catz ez a/., 1997). The SCIM I, I, IIT have been
shown to be valid and reliable for SCL. between 1997 and
2007 (Catz et al., 1997, 2001, 2007; Itzkovich ez al., 2007).
Each version of SCIM was more sensitive than the
preceding one and in all versions, FIM was used for
convergent validation.

Previously, reliability and validity (by comparison with
FIM) of the Turkish version of SCIM II have been
studied (Kesiktas ez @/, 2007). According to the creator of
SCIM, rewording was needed to address intercultural
biases (Catz et al., 2007). The SCIM III consists of four
subscales and it is subdivided into 19 items (Catz ez al.,
2007). It was validated through international studies
including Canada, Germany, Denmark, England, Italy,
and Israel (Catz ez al., 2007). In addition, the validity of
the Italian version was studied (Invernizzi ez al., 2010).
The aim of the present study was to provide translation
and cultural adaptation of SCIM III for Turkey, and
validate the Turkish version of the scale.

Materials and methods

The Turkish translation of Spinal Cord Independence
Measure Ill

Before starting the study, permission for translation of the
SCIM into Turkish was obtained from Professor Amiram
Catz on 11 February 2006, through e-mail. The transla-
tion of SCIM III into Turkish was performed by applying

DOI: 10.1097/MRR.0b013e32834f402d

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



the forward—backward method (Beaton ¢z /., 2000). The
SCIM III was first translated from English into Turkish
by two medical doctors who are fluent in English and an
English teacher who works in academia. All independent
translations were compared by the authors of the study
and were reviewed along with two physiotherapists and
two nurses. After the first part of the translation process,
the scale was applied to five SCI patients. All items were
well understood, so nothing was changed.

The scale was back translated into English by two native
English speakers who did not know the purpose of study
and were totally blind to the original version of the scale.
Each of the two translations was then compared with the
original version of the SCIM III by the study team. After
establishing equivalence between the Turkish translation
(T-SCIM III) and the original, the translated tool was
passed into reliability study.

Participants and design

Reliability study

Test-retest reliability was assessed in 20 SCI participants
meeting the inclusion criteria (age > 18 years, male,
American Spinal Injury Association impairment grade A,
B, C, D, injury time > 18 months), who were randomly
selected from the membership of a nongovernment
organization (The Spinal Cord Paralytics Association of
Turkey). The SCIM III was filled in by the same two
raters. Each patient was examined by the two raters; only
the first rater assessed patients 1 week later.

Validity study

A list of the SCI patients was created from the Istanbul
Medical Faculty Physical Medicine and Rehabilitation
Department, Haseki Education and Research Hospital,
and Istanbul Physical Medicine and Rehabilitation
Training and Research Hospital 2nd Department. From
the list, 78 patients were recruited according to the
inclusion criteria (age > 18 years, American Spinal Injury
Association impairment grade A, B, C, D). FIM was
applied by the same rater to all the patients. Sensitivity of
the scale to functional changes was studied by applying it
before upper extremity strength exercises and after
8 weeks. Exercises and shoulder prevention training were
provided to the patients as an outpatient service.

Ethical approval

The study was carried out in compliance with the
Helsinki Declaration, and approved by the Ethics
Committee of the Istanbul Faculty of Medicine, Istanbul
University. Verbal and written consents were obtained
from the patients before inclusion in the study.

Scales

The FIM consists of 18 items (13 motor and five social/
cognitive items) covering self-care, sphincter control, trans-
fers, locomotion, communication, and social integration.

Turkish version of SCIM Ill Kesiktas et al. 89

The scale evaluates the functions on a seven-point scale
with 7 representing complete independence, 6 modified
independence, 5 supervision, 4 minimal contact assistance,
3 moderate assistance, 2 maximal assistance, and 1 repre-
senting total dependence (Keith ez 4/., 1987). It has been
shown that there are the two separate subscales (motor and
social/cognitive scale) in the Turkish version (Kucukdeveci
et al., 2001).

The SCIM III consists of four areas of function: self-care,
respiration and sphincter management, mobility in room
and toilet, and mobility indoors and outdoors. The scale is
subdivided into 19 items. It is easy to use and requires no
manuals. The range of total score is 0-100 (Catz ¢z a/.,
2007).

Statistics

The SPSS 10.0 software (SPSS Inc., Chicago, Illinois, USA)
was used to perform statistical analyses. Internal consis-
tency was assessed using Cronbach’s o coefficient. Inter-
rater reliability was tested using k coefficient (Fleiss,
1981). Test—retest reliability was assessed using intraclass
correlation coefficient (ICC). To establish convergent
validity, the relationship between the T-SCIM III and
FIM total scores was assessed using the Pearson correlation
coefficient. The McNemar test was used for evaluation of
sensitivity of the test to functional changes in the scores
of T-SCIM III and FIM, whereas FIM score was normal-
ized to the 1-100 range with the formula FIM* =
(FIM-18)/(126-18) x 100.

Results

Sociodemographic characteristics of the patients are
presented in Table 1. Twenty men with a mean age of
36.6 (SD 9.0) years were accepted for the interrater
reliability, internal consistency, and test—retest reliability
study. A total of 78 patients with SCI were recruited for
the validation study; about 70% of them were male. The
time needed for each evaluation was 20-25 min.

Internal consistency for the total score as assessed with
Cronbach’s o was 0.79 (Table 2). The ICC values for all
subscales are reported in Table 2. The estimated test—
retest reliability of respiratory and sphincter management
was 0.85. The estimated test—retest reliability for all

Table 1 Characteristics of the samples
Reliability study group Validity study group

Number of SCI patients 20 78
Age [years; mean (SD)] 36.6 (9.0) 30.2 (11.1)
Male sex 100% (20) 70% (50)
Traumatic etiology 100% 100%
Injury duration [years; mean (SD)] 5.6 (2.8) 2.3 (0.4)
AIS grade

A 11 41

B 10

C 10

D 17

AIS, American Spinal Injury Association Impairment Scale; SCI, spinal cord injury.
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other subscales and the total score was above 0.95, and all
ICC values were statistically significant (P < 0.001)
(Table 2).

High agreement between raters is demonstrated
in Table 3. Kappa coefficients ranged between 0.72 and
1 (Table 3). The lowest agreement was found regarding
the ‘stair management’ item (k = 0.72).

The mean total SCIM III score was 56.1 and the mean
total FIM score was 86.2. Statistically significant correla-
tion was found between the two scales (r=0.89,
P <0.001) (Table 4). The T-SCIM III was found to be
more sensitive than FIM to the changes in functions in
SCI patients. When the differences between total scores

Table 2 Estimated internal consistency (Cronbach’s «) and
intraclass correlation

Rater 1
(Cronbach’s )

Rater 2
(Cronbach’'s o)  ICC

Self-care 0.90 0.90 0.99

Respiratory and sphincter 0.70 0.70 0.85
management

Mobility in the room and toilet 0.75 0.75 0.95

Mobility indoors and outdoors 0.85 0.85 0.99

Total 0.79 0.79 0.95

ICC, intraclass correlation.

Table 3 Agreement between raters for individual T-Spinal Cord
Independence Measure Il tasks

Task Total agreement (%) K
Feeding 95 0.94
Bathing upper body 95 0.94
Bathing lower body 95 0.94
Dressing upper body 100 1
Dressing lower body 93 0.90
Grooming 95 0.94
Respiration 100 1
Bladder management 99 0.98
Bowel management 98 0.97
Use of toilet 89 0.82
Mobility in bed 100 1
Transfers bed/wheelchair 100 1
Transfer wheelchair/toilet/tub 95 0.94
Mobility indoor 100 1
Mobility moderate distances 93 0.90
Mobility outdoors 89 0.82
Stair management 85 0.72
Transfer wheelchair/car 100 1
Transfer ground/wheelchair 100 1

Table 4 Correlation (Pearson r) between Functional Independence
Measurement and T-Spinal Cord Independence Measure Ill at
baseline and at the end of the exercise program

End of the exercise

Baseline program
Self-care 0.88 (P<0.01) 0.89 (P<0.01)
Respiration and sphincter 0.90 (P<0.01) 0.90 (P<0.01)
management

0.89 (P<0.01)
0.84 (P<0.01)
0.89 (P<0.01)

Mobility in the room and toilet 0.85 (P<0.01)
Mobility indoors and outdors 0.80 (P<0.01)
Total 0.89 (P<0.01)

after therapy and baseline values were compared, the
mean difference was significantly higher for the
T-SCIM III than for the FIM* (£ < 0.01).

Discussion

The study showed that the T-SCIM III is a consistent,
reliable, and valid scale for SCI patients who speak
Turkish. The T-SCIM III is the first validated and
specific tool for SCI in Turkish.

Internal consistency of T-SCIM III, as estimated by
Cronbach’s o, was found to be above the minimum
acceptance level of 0.70 for the subscales and the total
score. The estimate for the respiratory and sphincter
management subscale was lower than in the Italian
version of SCIM III (Invernizzi et al., 2010), but their
other results for internal consistency were also higher
than 0.70 and consistent with ours. Cronbach’s o values
were lower in the original multicentre study, but still
higher than 0.70 (Itzkovich ez 4/, 2007). The values of
ICC that we obtained were similarly high as in the
original multicentre study (Itzkovich ez @/. 2007) and in
the Italian version (Invernizzi ez al., 2010).

The correlation between FIM and SCIM III was 0.79 in
the original study (Catz e 4/, 2007); our estimate was
higher (0.89), whereas the Italian study found even
higher correlation between FIM and SCIM III (Invernizzi
et al., 2010). We found a similar correlation (0.85) in a
previous study with the Turkish version of SCIM II
(Kesiktas ez al., 2007).

Functional assessments of SCI patients had been performed
almost exclusively using the FIM until the last decade,
although some results about its efficacy in measuring
changes in SCI were doubtful (Gresham ez 4/., 1986; Marino
et al., 1993; Catz et al., 1997; Prysak et al., 2000; Seekins and
Ravesloot, 2000). The SCIM III was found to be more
sensitive than the FIM in many studies, especially for the
respiratory and sphincter management and the mobility
indoors and outdoors subscales (Itzkovich er /., 2007,
Invernizzi ez al., 2010). Changes in the scores of the mobility
indoors and outdoors subscales were more significant in
T-SCIM III than in FIM. This implies that the T-SCIM is
more sensitive than FIM. Our results regarding sensitivity
might differ from the Italian version because of the patient
selection (e.g. regarding time of injury). Patients’ age was
not as high as in the Italian’s study, whereas the proportion
of males in our study was approximately the same as in the
Italian study (Invernizzi ez /., 2010).

There are some limitations to our study. The first
limitation was the use of only two physician raters for
evaluation of the interrater agreement. Secondly, the SCI
sample in this study for both reliability and validity
studies was relatively small. Rasch analysis could be
performed in larger samples in future studies. Never-
theless, it can be concluded that T-SCIM III is a reliable,
valid, and easy-to-use tool for patients with SCI.
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