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Abstract
Aims: To evaluate the reliability and validity of the Mongolian Version of the Spinal Cord Independence Measure 
(mSCIM).
Methods: Spinal cord independence measure III (SCIM III) was translated into Mongolian and data collected from 40 
patients with spinal cord injury (SCI) were analysed.  Reliability and validity were analysed in 30 patients, and the 
responsiveness was tested in 10 patients at admission to rehabilitation and discharge.
Results: Percent agreement and Kappa values between two raters were 83─100% and 0.70─1.00, respectively, in all 
mSCIM items.  Intraclass correlations were shown to be above 0.99 within subscales and total score, and Cronbach’s 
alpha was above 0.75 aside from the respiration and sphincter subscale.  The correlation between mSCIM and motor 
parts of the Functional Independence Measure (mFIM) was above 0.86 in each rater.  The mSCIM showed more respon-
siveness to functional changes for patients at discharge than mFIM.
Conclusions: The SCIM III scale was translated into Mongolian, high inter-rater reliability and validity was shown.  In 
addition, more sensitive to changes in function compared with mFIM.  Furthermore, we justified the use of mSCIM in 
the field of rehabilitation, which might be easier for rehabilitation staff to use, because it is in their mother language.

I.  Introduction�
　　Mongolia is a country with ancient and nomadic tra-
ditions.  Mongolian health care and human resources 
have been developing well since the 1990s, with a ratio 
of 3.94 doctors per 1,000 population in Ulaanbaatar (cap-
ital city).  However, the number of rehabilitation staff is 
inadequate compared with the population, such as only 
over 200 rehabilitation doctors by the Mongolian Society 
of Physical Medicine and Rehabilitation,1 and 198 physi-
cal therapists in Mongolia.2  Moreover, Dorjbal et al. 
reported that people with spinal cord injury (SCI) had 
limited activities, community restrictions, and a lack of 
rehabilitation services in Mongolia.3

　　Although, there is no definite statistical data has 
been observed for SCI patients.  The disability preva-
lence rate is 3.9% in the population (108,071 individuals), 
and physical disability is more prevalent than mental dis-
ability.4  SCI is a severe disease, leads to long-term dis-
ability.  Before returning to community, prolonged stay in 
hospital and continued rehabilitation is necessary.  How-
ever, the hospitalisation period in Mongolia is short, with 
an average of 8.7 and 7.6 days in urban and rural areas, 
respectively.5  In addition, Mongolian version of activi-
ties of daily life (ADL) scales are few.  Functional inde-
pendence measure (FIM) and modified Barthel Index 
(MBI) are commonly used for SCI patients.  However, 
the previous study reported that the MBI has been used in 
non-SCI populations and little validation in patients with 
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SCI.  The FIM was developed in 1980, since that it has 
been widely used including SCI patients.  Validity and 
reliability of the FIM for measuring the burden of care is 
more and lack in evaluation of sphincter management 
and does not evaluate the respiratory management.6,7  
Currently, the Spinal Cord Independence Measure 
(SCIM) is a highly recommended to specialised func-
tional scale for patients with SCI.  Anderson K et al. 
reported that the SCIM represented the more sensitive 
than FIM scale and valid measure for individuals with 
SCI.7  Revised two times, the last version of SCIM III is 
composed of 19 items in three subscales: self-care, respi-
ration and sphincter management, and mobility.8,9  This 
scale has been translated into many languages such as 
Italian, Turkish, Brazil, Spanish, Thai, and Japanese.  
Also, those versions were studied reliability and validity, 
shown high results.10-15  In the present study, we assessed 
the reliability and validity of the Mongolian version of 
the SCIM (mSCIM).

II.  Materials and Methods�
　　Ethical approval for this study was obtained from 
the Research Ethics Board of the Mongolian National 
University of Medical Sciences (No. 2019╱5-06).  We got 
permission from the copyright holder to reprint before 
translations.
　　Translation and cross-cultural adaptation of mSCIM 
followed a previous study.16

　　Translation into Mongolian: The English version of 
the SCIM III was translated into Mongolian by two phy-
sicians (D.Z and B.B) who were native Mongolian 
speakers and were fluent in English with many experi-
ences that could be preferably translated into Mongolian.  
Translation was independently performed, and the results 
were then compared and discussed to final version was 
reached.  Back translation from Mongolian to English: A 
native English translator (T.G) with 12 years of training 
and experience translated the Mongolian version back 
into the English version.  The aim was to identify misun-
derstandings in the Mongolian translation, and improve 
the quality of the final version.  In addition, the translator 
was not familiar with the original measurement scale.  
None of the items were excluded.  Review of the Mon-
golian translation: The original and backward-translated 
versions were reviewed and compared by rehabilitation 
doctors, nurses, and physical therapists, which were not 
familiar with the scale.  None of the items required 
changes.  Finally, the scale was refined before data col-
lection (Fig. 1).

2.1.  Subjects
　　In the present study, data were collected from four 
venues (two rehabilitation departments, the National 
Traumatology and Orthopaedics Centre and National 
Rehabilitation Centre; two non-government organisa-
tions, the Universal Progress Independent Living Centre 
and Mongolian National Wheelchair Users Association).  
Data collection was performed from June to October 
2020.  A total of 40 patients with SCI participated in this 

study.  Eligible participants had any level of SCI, trau-
matic or non-traumatic origin, over 16 years of age, and 
did not have any cognitive impairment.  Concomitant 
neurological diseases may alter the functional level pre-
viously established by SCI.  Before assessment, the eval-
uators were explained about the study, and asked to 
participation in study.  Then, participant or family 
member signed the consent form.

2.2.  Procedure
　　First author of present study explained about the 
mSCIM scale to all evaluators before data collection.  All 
evaluations were performed by three physical therapists.  
The reliability and validity were examined by two physi-
cal therapists in 30 patients with SCI (Group A).  The 
evaluators have over 6 to 8 years of clinical experience.  
The evaluators made assessment independently within a 
day and blinded to the result of other assessment.  Partic-
ipants were assessed with mSCIM, and FIM as measured 
by observation and interviews with general information.  
The responsiveness was assessed by one of the three 
physical therapists at admission and discharge of the 
rehabilitation in 10 patients with SCI (Group B).  As 
well, she has about 8 years’ experience and who has 
mainly worked with orthopaedic patients.

2.3.  Data analysis
　　Inter-rater reliability was evaluated by following 
methods: a) total agreement, kappa coefficient between 
two raters concerning each item, which confirm that the 
result is independent of the rater and correlates with the 
patient’s situation.  To obtain total agreement, calculated 
the difference between raters then counted the number of 
zeros in the first.  Secondly, dividing the number of zeros 
by number of items.  The result is directly interpreted as 
the percent of data that are correct.  Interpreted to 
Cohen’s Kappa, 0.21─0.40 indicate fair agreement, 0.41─
0.60 moderate agreement, 0.61─0.80 substantial agree-
ment, and 0.81─1.00 almost perfect agreement.17 b) intra-
class correlation coefficient (ICC (3,1)), which estimated 
the proportion of variability between the participants 
within the total score variability.  An ICC of excellent 
reliability above 0.90, high reliability 0.70─0.90, moder-
ate reliability 0.50─0.70 and low reliability below 0.50.18  
Internal consistency was analysed using Cronbach’s 
alpha.  The desired Cronbach’s alpha is above 0.70.  
Validity was tested using the Spearman’s correlation 
coefficient calculated by matching each mSCIM subscale 
with FIM motor subscale (mFIM).  The self-care, sphinc-
ter control, transfers and locomotion subscales are 
included in motor part of FIM.　In detail by items in 
subscale, the eating, grooming, bathing, dressing-upper 
body, dressing-lower body, toileting items are in self-care 
subscale; the bladder and bowel management items are in 
sphincter control subscale; the bed╱chair╱wheelchair 
transfer, toilet transfer, tub╱shower transfer items are in 
transfer subscale; walk╱wheelchair, stairs items are in 
locomotion subscale.  When correlation between mSCIM 
and mFIM was matched self-care of mSCIM to self-care 
of mFIM, respiration and sphincter management of 
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mSCIM with sphincter control of mFIM, mobility (room 
and toilet) of mSCIM with transfers of mFIM, and 
mobility (indoors and outdoors) of mSCIM with locomo-
tion of mFIM.6,19

　　Responsiveness to change estimated by McNemar 
test comparing mSCIM subscales score to FIM items that 
match those subscales.  The statistical analysis was per-
formed with SPSS 25 for Mac OSX.  The level of signifi-
cant differences was set at P＜0.05.

III.  Results�
3.1.  Participants’ characteristics
　　A total of 40 patients with SCI comprised the study 
participants (Table 1).  The mean age was 38.2 and 35.4 
years in each group, respectively.  With respect to gender, 
males were more than females in each group, and 60% 
and 90% of groups A and B, respectively.  Traumatic 
injury was the most leading cause of injury in both 

groups (76.7% and 100%, respectively).  With respect to 
the level of injury, paraplegia (73.3%) was more than tet-
raplegia in the group A, and the same proportion was in 
the group B (Table 1).  The mean days of hospitalisation 
and rehabilitation were 15.1 in the group A and 9.9 days 
in the group B, respectively.

3.2.  Reliability, validity, and responsiveness
　　Inter-rater reliability was evaluated in 30 patients 
and was analysed using percent agreement and kappa 
values between raters.  The total agreement values 
ranged from 83 to 100%, and kappa values ranged 
between 0.70 and 1.00 for all mSCIM items.  The full 
agreement (100%) and kappa values (1.00) were shown in 
respiration, mobility indoors, mobility moderate distance, 
mobility outdoors, and stair management of mSCIM 
items (Table 2).  ICC values were above 0.991 for the 
total score and for all subscales of mSCIM (Table 3).
　　Internal consistency was evaluated using Cron-

　Table 1　Participants’ characteristics

Items
All subjects

Group A Group B

Number 30 10
Age (years) 38.2± 8.2 35.4± 13.1
Gender (n, ％) Male 18 ( 60.0)  9 ( 90.0)

Female 12 ( 40.0)  1 ( 10.0)
Cause of injury (n, ％) Traumatic 23 ( 76.7) 10 (100.0)

Non-traumatic  7 ( 23.3) ―

Level of injury (n, ％ ) Paraplegia 22 ( 73.3)  5 ( 50.0)
Tetraplegia  8 ( 26.7)  5 ( 50.0)

　Group A: Reliability and validity were assessed; Group B: Responsiveness was assessed; n: number

Table 2　Total agreement and kappa coefficient between raters
( n＝30)

Items
Total agreement  

(％)
Kappa 
values

Self -care
Feeding 93 0.83
Bathing upper body 87 0.77
Bathing lower body 83 0.70
Dressing upper body 87 0.80
Dressing lower body 83 0.74
Grooming 90 0.80

Respiration and Sphincter management
Respiration 100 －
Bladder management 90 0.85
Bowel management 90 0.86
Use of toilet 83 0.78

Mobility (room and toilet)
Mobility in bed 93 0.86
Transfer from bed to wheelchair 93 0.89
Transfer from wheelchair to toilet 97 0.95

Mobility (indoors and outdoors)
Mobility indoors 100 1.00
Mobility moderate distance 100 1.00
Mobility outdoors 100 1.00
Stair management 100 1.00
Transfer from wheelchair to car 87 0.80
Transfer from ground to wheelchair 93 0.86

Table 3　Intraclass correlation coefficient within mSCIM
　　　　subscales and total scores (n＝30)

mSCIM subscales ICC 95％ CI

Self-care 0.993 0.984─0.996
Respiration and sphincter management 0.996 0.991─0.998
Mobility (room and toilet) 0.991 0.981─0.996
Mobility (indoors and outdoors) 0.999 0.999─1.000

Total 0.998 0.997─0.999

mSCIM: Mongolian version of the spinal cord independence mea-
sure; ICC: intra-class correlation coefficient; CI: confidence inter-
val

Table 4　Internal consistency (Cronbach’s α coefficient) 
　　　　within subscales (n＝30)

mSCIM subscales Rater 1 Rater 2

Self-care 0.92 0.91
Respiration and sphincter management 0.57 0.59
Mobility (room and toilet) 0.75 0.78
Mobility (indoors and outdoors) 0.91 0.91

Total 0.75 0.76
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bach’s α coefficient.  Each subscale indicated above 0.75 
and 0.78 by the first and second rater.  On the other hand, 
the respiration and sphincter management subscales were 
0.57 and 0.59, respectively (Table 4).
　　The mSCIM and mFIM correlations were measured 
using Spearman rho correlation coefficient to determine 
the validity.  The results by each subscale were 0.86─0.94 
and 0.84─0.91 for the first and second rater, respectively.  
In addition, total score correlation was 0.94 and 0.95 in 
first and second rater.  By the score of each scale, 
mSCIM were 13.87 and 13.97, and the mFIM were 31.17 
to 32.00 in the self-care subscale by each rater.  In the 
respiration and sphincter management subscale, mSCIM 
were 26.00 and 25.57, and the mFIM were 7.40 and 6.77 
by each rater.  In the mobility (room and toilet) subscale, 
mSCIM were 7.20 and 7.30, and mFIM were 3.77 and 
3.80 by each rater.  The total scores were 53.33 and 53.03 
in mSCIM, and the mFIM were 55.47 and 55.93 by each 
rater (Table 5).
　　Further, Responsiveness to functional changes at 
admission to rehabilitation and discharge were analysed 
in 10 patients using McNemar’s test.  In the result, the 
mSCIM was found to be more sensitive than mFIM to 
changes in function for SCI patients.  For example, 
mFIM showed changes in self-care, and mobility (room 
and toilet) whereas the mSCIM determined improvement 
in self-care, respiration, and sphincter management, and 
mobility (room and toilet) (Table 6).

IV.  Discussion�
　　In Mongolia, medical care has been improving; 
however, the rehabilitation field has some complications 
that require more rehabilitation services for patients with 
SCI.  The SCIM III, a specialised scale for SCI patients, 
was translated into Mongolian, and the final Mongolian 
version (mSCIM) was reviewed by the rehabilitation 
staff.  Moreover, the reliability and validity for partici-
pants with SCI injury were evaluated.  In the result, the 
total agreement and kappa values ranged between 83─
100% and 0.70─1.00 for all items of the mSCIM between 
raters.  Based on Cohen’s kappa guideline, present study 
results were acceptable.17  In the present study, all evalu-
ators were physiotherapists.  However, Catz A et al.,8 Itz-
kovich M et al.9, and Anderson KD et al.20 selected the 
evaluators by various professions such as physicians, 
occupational therapists, nurses, and the physiotherapists.  
In the comparison of total agreement result with those 
studies.  Above 80% agreement was for 12 of the 16 
items in the SCIM I,8 13 of the 19 items in the SCIM III,9 
8 of the 19 items in the US multi-center study.20  Our 
study indicated higher agreement compared with previ-
ous studies.  Thai version reported that physical therapist 
might have difficulty in assessing respiration and sphinc-
ter management.14

　　The subjects of group A who had no problem of res-
piration received a full score for mSCIM.  It might be 
related to result in the present study.  As well, this scale 

Table 5　mSCIM and mFIM scores and the validity of mSCIM and mFIM subscales by Spearman correlation by each rater (n＝30)

Subscales mSCIM score mFIM score Spearman P value

Self-care 1 13.87± 5.78 31.17± 10.64 0.94 p＜0.01
Self-care 2 13.97± 5.77 32.00± 10.75 0.84 p＜0.01
Respiration and sphincter management 1 26.00± 10.57  7.40± 4.26 0.91 p＜0.01
Respiration and sphincter management 2 25.57± 10.53  6.77± 4.17 0.86 p＜0.01
Mobility (room and toilet) 1  7.20± 3.54 13.13± 6.89 0.87 p＜0.01
Mobility (room and toilet) 2  7.30± 3.47 13.37± 6.85 0.91 p＜0.01
Mobility (indoors and outdoors) 1  6.27± 7.75  3.77± 2.60 0.86 p＜0.01
Mobility (indoors and outdoors) 2  6.20± 7.76  3.80± 2.91 0.84 p＜0.01
Total score1 53.33± 22.34 55.47± 21.40 0.94 p＜0.01
Total score 2 53.03± 22.42 55.93± 21.65 0.95 p＜0.01

Mean± SD; mFIM: motor parts of the functional independence measure; 1: first rater; 2: second rater
　

Table 6　Sensitivity to functional changes between admission and discharge, of mFIM and mSCIM within subsclaes (n＝10)

Changes identified by mFIM
Changes identified by mSCIM

No Yes Total

Self-care No 6 0 6
Yes 0 4 4

Total 6 4 10
McNemar's test P＝1.00

Respiration and sphincter management No 6 4 10
Yes 0 0 0

Total 6 4 10
McNemar's test P＝0.13

Mobility (room and toilet) No 7 1 8
Yes 0 2 2

Total 7 3 10
McNemar’s test P＝1.00



91─　　─

presented high reliability when used by health profes-
sionals with different levels of experience and back-
grounds.12

　　Regarding to ICC result, it was above 0.991 (0.981─
0.996, 95% CI) within subscales and total scores.  In the 
previous study of SCIM III,9 Thai,14 Spanish,13 Italian (at 
discharge),10 and Brazilian12 versions shown high ICC 
values greater than 0.91 for all subscales and total score.  
Morrow et al. reported that a small sample size has a 
large standard error and indicates an unacceptable level 
of measurement error.21 Regarding to small sample size 
with previous studies, Thai version was shown higher 
than 0.92 (0.815─0.970, 95% CI, n＝16),14 the Spanish 
version was ranged between 0.7─0.94 (n＝35) at admis-
sion to rehabilitation and discharge,13 and Japanese ver-
sion was higher than 0.79 (n＝12) in all subscales and 
total score.19  From this, our study was higher than previ-
ously reported small sampled study. 
　　In present study, each subscale of internal consis-
tency resulted in over 0.75 Cronbach’s alpha and 
approved accepted limit.  Besides the respiration and 
sphincter management subscales, which had poor inter-
nal consistency 0.57 and 0.59 reported by each rater.  
Result of similar studies on internal consistency, the orig-
inal study (SCIM III) demonstrated more than 0.70 Cron-
bach’s alpha and other versions were ranged (Cronbach’s 
alpha＝0.50─0.65).9,11,14,19  Thai14 and Turkish11 versions 
ranged between 0.50 to 0.57, and Japanese19 version was 
shown 0.63 to 0.65, respectively.  It explained that 
despite the relevance of respiration assessment in 
patients with SCI, the results show that this item is not 
clearly related to the sphincter management subscale.9,22 
　　Regarding the validity result, mSCIM and mFIM 
showed high correlation.  The similar result was shown 
with the previous studies.10,13,19 The Italian and Spanish 
versions indicated the validity of FIM at admission to 
rehabilitation and discharge.  The results ranged between 
0.81 to 0.98 in Italian version, and 0.81 to 0.94 in Spanish 
version in each subscale.10,13  In the present study, validity 
method was supported by previous study of Japanese 
version.  The Japanese version showed correlation above 
0.89 with mFIM in each subscale.  In addition, correla-
tion between mSCIM and mFIM subscale’s score was 
reported to be widely different.19  In the present study, 
self-care, and mobility (indoors and toilet) scores had 
observable differences between mFIM and mSCIM, too.
　　Secondly, the original version (SCIM III) showed 
high correlation with FIM suggesting that both FIM and 
SCIM could be appropriate for evaluation of SCI 
patients.9  Nevertheless, there were differences in respira-
tion and sphincter management and mobility indoors and 
outdoors subscales it illustrated by responsiveness.  We 
could not demonstrate this because validity and respon-
siveness targets were different in this study.  In addition, 
most of the participants had paraplegia and period was 
long after injury.  They had no problems in mobility in 
bed, and respiration management and did not use elec-
tronic wheelchairs.
　　Responsiveness was assessed in 10 patients with 
SCI.  The results showed that the mSCIM had more 

changes in the respiration and sphincter management, 
and mobility in bed items than FIM.  Moreover, most 
patients in this group had no changes in the function of 
mobility indoors and outdoors.  The previous study, the 
original version (SCIM III) demonstrated responsiveness 
in the sphincter and mobility indoors╱outdoors.  US 
multi-center study reported that SCIM is more respon-
sive to changes in respiration and sphincter management 
than FIM.20  The sphincter and mobility indoor╱outdoor 
areas might be high relative to in everyday tasks in func-
tional areas for SCI patients.9  The mean days of hospi-
talisation and rehabilitation were 15.1 and 9.9 days, 
respectively.  Baast et al. reported that the mean day of 
hospitalisation in urban areas was 8.7 days,5 whereas this 
study had a longer hospitalisation period, although the 
mean day of rehabilitation was 9.9 days, including week-
days.  In addition, Mongolians had shorter hospitalisa-
tion period than other countries,23 even in patients with 
SCI.  For this reason, monitoring the significant changes 
in the function of mobility (indoors and outdoors) was 
not possible in the present study.
　　This study has a few limitations.  In the translation 
procedure, there were no differences in content compari-
son between back translation of mSCIM and original 
version of SCIM III.  Furthermore, reviewed by rehabili-
tation staffs but back translated mSCIM was not checked 
by copyright holder.  Owing to the spread of COVID─19, 
data collection was delayed and impacted the sample 
size.  Following the reduction in the number of contact 
patients, responsiveness was evaluated by one rater in 
acutely injured patients with SCI.  The evaluators were 
physical therapists, who further cooperated with other 
staff, such as nurses and rehabilitation physicians.

V.  Conclusions�
　　Good agreement and high inter-rater correlation was 
shown between raters.  Additionally, mSCIM demon-
strated its superior sensitivity to changes in function 
compared with FIM for SCI patients with short period 
hospitalisation.  The findings of the present study sup-
ported the validity and reliability of mSCIM and justified 
the use of mSCIM in the rehabilitation field, which might 
be easier for rehabilitation staff to use, because it is in 
their mother language.
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