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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 111 (SCIM I11) 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 responsiveness to functional changes for patients at discharge than mFIM.
Conclusions: The SCIM Il 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 mMSCIM in the field of rehabilitation, which might

be easier for rehabilitation staff to use, because it is in their mother language.
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1. Introduction

Mongolia is a country with ancient and nomadic traditions. 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 (capital 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,* and 198 physical therapists in
Mongolia.? 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.®
Although, there is no definite statistical data has been observed for SCI patients. The
disability prevalence rate is 3.9% in the population (108,071 individuals), and physical
disability is more prevalent than mental disability.* SCI is a severe disease, leads to long-
term disability. Before returning to community, prolonged stay in hospital and continued
rehabilitation is necessary. However, the hospitalisation period in Mongolia is short, with an
average of 8.7 and 7.6 days in urban and rural areas, respectively.® In addition, Mongolian
version of activities of daily life (ADL) scales are few. Functional independence 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 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.®’ Currently, the Spinal Cord Independence Measure (SCIM) is a
highly recommended to specialised functional 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.” Revised two times, the last version of SCIM 11l is composed of 19

items in three subscales: self-care, respiration and sphincter management, and mobility.®*°



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. 1% In the present study, we assessed the reliability and validity of the Mongolian
version of the SCIM (mSCIM).

2. 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.®
Translation into Mongolian: The English version of the SCIM 11l was translated into
Mongolian by two physicians (D.Z and B.B) who were native Mongolian speakers and were
fluent in English with many experiences 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 misunderstandings 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 Mongolian 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

collection (Figure 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 organisations, 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, traumatic or non-traumatic origin, over 16 years of age,
and did not have any cognitive impairment. Concomitant neurological diseases may alter the
functional level previously established by SCI. Before assessment, the evaluators 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 physical 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. Participants 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 agreement, and 0.81-1.00
almost perfect agreement.'” b) intraclass 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, moderate reliability 0.50-
0.70 and low reliability below 0.50.'8 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, sphincter 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 mSCIM with sphincter control of mFIM, mobility
(room and toilet) of mSCIM with transfers of mFIM, and mobility (indoors and outdoors) of
mSCIM with locomotion of mFIM. & 1°

Responsiveness to change estimated by McNemar test comparing mSCIM subscales score
to FIM items that match those subscales. The statistical analysis was performed with SPSS

25 for Mac OSX. The level of significant differences was set at P<0.05.



3. 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 tetraplegia 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 Cronbach’s o 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).



4. 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 |1,
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 participants 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.!” In the
present study, all evaluators were physiotherapists. However, Catz A et al.8, Itzkovich M et
al.’, and Anderson KD et al.?® 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 1,2 13 of the 19 items in the SCIM 111,° 8 of the 19 items in the US multi-center
study.?® Our study indicated higher agreement compared with previous studies. Thai version
reported that physical therapist might have difficulty in assessing respiration and sphincter
management.4

The subjects of group A who had no problem of respiration received a full score for
mSCIM. It might be related to result in the present study. As well, this scale presented high
reliability when used by health professionals with different levels of experience and
backgrounds.*?

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 111,° Thai,** Spanish,*® Italian (at discharge),°
and Brazilian? 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.?! Regarding to small sample size with previous



studies, Thai version was shown higher than 0.92 (0.815-0.970, 95% CI, n=16),'* the Spanish
version was ranged between 0.7-0.94 (n=35) at admission to rehabilitation and discharge,*?
and Japanese version was higher than 0.79 (n=12) in all subscales and total score.'® From
this, our study was higher than previously reported small sampled study.

In present study, each subscale of internal consistency resulted in over 0.75 Cronbach’s
alpha and approved accepted limit. Besides the respiration and sphincter management
subscales, which had poor internal consistency 0.57 and 0.59 reported by each rater. Result
of similar studies on internal consistency, the original study (SCIM 111) demonstrated more
than 0.70 Cronbach’s alpha and other versions were ranged (Cronbach’s alpha=0.50-0.65).%
11,1419 Thaj and Turkish? versions ranged between 0.50 to 0.57, and Japanese ° 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.® ??

Regarding the validity result, mSCIM and mFIM showed high correlation. The similar
result was shown with the previous studies.'®**° 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.*®*® 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,
correlation between mSCIM and mFIM subscale’s score was reported to be widely
different.’® 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 I11) showed high correlation with FIM suggesting
that both FIM and SCIM could be appropriate for evaluation of SCI patients.® Nevertheless,

there were differences in respiration and sphincter management and mobility indoors and



outdoors subscales it illustrated by responsiveness. We could not demonstrate this because
validity and responsiveness 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 electronic 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 I111) demonstrated
responsiveness in the sphincter and mobility indoors/outdoors. US multi-center study
reported that SCIM is more responsive to changes in respiration and sphincter management
than FIM.?° The sphincter and mobility indoor/outdoor areas might be high relative to in
everyday tasks in functional areas for SCI patients.® The mean days of hospitalisation 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, ° whereas this study had a longer hospitalisation
period, although the mean day of rehabilitation was 9.9 days, including weekdays. In addition,
Mongolians had shorter hospitalisation period than other countries,?® 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 comparison between back translation of mSCIM and original version of SCIM II1.
Furthermore, reviewed by rehabilitation 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.

5. Conclusions

Good agreement and high inter-rater correlation was shown between raters. Additionally,
mSCIM demonstrated its superior sensitivity to changes in function compared with FIM for
SCI patients with short period hospitalisation. The findings of the present study supported
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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HYTACHBI T'OMTJIMITH IAPAAX BHE JAAX YAJIBAPBIH YHDJITDHMIA
MOHT0OJI XYBIUJIBAP

Tacar: Omu:
Yitrwiyymnraniin gop: Jlyraap: ] Y. Xuiicon:

Ynjacon ononn: Xarajraansl OHOII:

IMIDIOIT XIBTCIH 010D IMUIIIT? YXIICHH 0J10p

Opumnn cyyraa xasir

Yiin axmuiaraa Tyc GypHiiH OHOOT 33pIaIII99X JAOPBOIDKHHL TOMIDIIGHI YY. MasIThIr 6 XYPTAJIX Y/IaaruiiH YHIr9H/ alliuIiax
GOIOMKTOIH.

Oepuiiree apwiax

1. X()OJIJIOX (X2puHX, caB OHTOILITOX, ajgranax, X00J100 aMaH 1aa XHiiX, IHHMH 3yivITii agra Gapux)
0. Cyzcaap, X0100 IHBI 30HI00P X00IUIOX CB3JT aMaap X0O0IUIOX01 OYpoH JDMAIIOT Iaap uiararai DII:D:
1. Xoom H9X 9CBAIT YyX 3CBVI TyCJIaX Xaparcaln? oMCoXe I XICHTUIIICOH MK ITaap uiararaii
2. bue 1aak X00IUIOX YajiBapTail; Tyc/laxX XaparceaJl laap/ularaTaii 3CB3J1 30BXOH X00I00 XIpuHX/asdrajiax/caB OHIOILINOXO01 JIDMAJDI aap uiararait
3. bue jlaak yyik, X0OIOX Ya/iBapTaif; Tycax Xapareosr GolloH XYHHMIT JOMAIDITYIH liaap uiararyit

Z.YCHH)I OPOX (casanjax, yraax, Toroi O1es apunX, KpaHT H)X, Xaax). A-OHeHiin JI93/T X301 B-OHeHiiH 1001 X203

A.0. Bycraac 6ypon xamaapasrrait ED:ED:'
1. X5Cordmicon DMAIDT Maapuiararai
2. Tycnax Xaparealt 9¢BdJI Tycraii opuuH (canaal, GapHy: X MdT) GHe JlaaH ycaH1 opiaor
3. bue Jlaan ycaH 1 OpJIor; Tycliax Xapareaii G0JIoH Tycraii OpuHH [maap/yiararyii

B. 0. Bycaac 6ypan Xxamaapaitaii

1. X5eorumicon OMKIDT Iaapuraratait DIDj:]
2. Tyenax Xaparcai 3¢BdJI Tycraii OpaHHiL (caHzai, Gaprysl X MIT) OHe jlaal ycams1 opior

3. Bue 1aan ycan1 OpJIorT; TycjIaX XopareaJ1 GoloH Tycraif OpumH maapviararyii

3. Xynuac.llax (xyBuac, ryran, GaifHIbIH OpTe3: OMCOX, 3YYX, Tailiax). A-OHeHiiH DT X215 B-0HeHiiH 100/1 X201

A. 0. Bycraac 6yp>H XamaapanTaii
1. ToBuryii, maxmwiraanryit, yscryi(Tiy-ryi) XyBrac eMcesxk Tailaxal XaCorawicoH JOMKIIII lIaap uiararTait m
2. Bue j1aan TIy-Tyif XyBIac o©MCok Tailaxaji Tyciax Xapareai1 GooH Tycraii opuns (TXT0) maap/uiararai
3. bue jiaan TIy-TYil XyBIac OMCJIOr; Tyc/Iax Xapareayi 00JoH Tycraii opunH (TXTo)laap yuiararyii, Tiy-Hj1 Tyc/ax Xaparcyl iaap uiaratait
4. bue naaH XyBraciazar(amap 4 XyBIac); TC/ax Xaparea 60JI0H Tycraii opuiH (TXTo) Iaapuiararyit

B. 0. Bycraac 6ypoH xamaapairait
1. ToBuryii, Haxmwiraauryii, yAscryii (Tiy-ryif) XyBrac eMcesxk Taiiiaxal X3COrwICHH JIOMAKII Iaapuiararait ED:EED
2. bue j1aan THY-TYii XyBIIac OMCeK TailiaXai TycIax Xapareds1 60JI0H Tycraii opunH (TXTo) Imaap uiararaii
3. Bue jraaH THy-TYii XyBIIaC ©MCJIOT; TyClIax Xaparcax G0JIoH Tycraii opuHH (TXTO)IIaap ulararyii, TIy-HJl TyclaX X3parca)l miaapuiararaii
4. bue naan XyBraciazar(samap 4 XyBIac); Tycjax Xaparea 60j10H Tycraii opuuH (TXTo) maap/uiararyit

4. ApnyH LOBIP (rap HYYp?? yraax, myJ yraax, yc camHax, caxaj Xycax, Hyypa3 Gyaax)
0. Bycnaac Gypan Xamaapasrait I:EEEED
1. X5eordmicon JpMAKIDT Imaapuiararai
2. Tyeax Xopareai aliuria One faaH apHyH LHPBP3) caxujar
3. Tycnax Xopareanryiir»np GHe JjaaH apHyH IDBP3) caxHiar

X3CITMMHOHOO0 (0200 [ I [ [ [ |

AMBCTaJI, IaBcar, rIICHII MEHEKMEHT
5. Amberaa
0. Ilaraan MereepceH XooJI0i1 ryype TaBuX Go/10H GaifHIbIH 5¢BJ1 GOTHHO XyrallaaHbl JIDMKHX [:]:EI:ED
araapKyyJIaiT Iaapulararai
2. Ilaraan MereepceH X00IOiH IyypeTail G1e aaH aMbCrasliar; XyJHiITeperd, XaHHaarax 6oJioH GaiipiyysicaH ryypesir 30XHITyyJIax YeI HXMXoH
JOMAKIDT IaapjuiaraTai
4. Ilaraan MOreopceH X00JOiH I'yypeTaii Oie Jlaal aMberasiar; Xanuajirax 6oion GaifpiryyJican ryypebir 30XHILyyJIax ye/1 6ara 39par IMKIDT
Iraapjulararait
6. ITaraan MOreepceH X00OiH Iyyperyii O1e jlaan aMbCrajijar; Xy4HiIToperd, XaHairaxa/l HXa3XsH JOMAKDI IIaap/yiaraTaii, G0rHHO XyralaaHsl JHMKHX
araapKyyJaJT 3CBIJI MacK Iiaapjuiararaii
8. [faraan MOreopcoH X00JIOHH ryyperyii Gue aan aMberasyiar; Xannairaxan 6ara 33pruifH oMK GOJIOH C3/1391T MIaap uiaraTaii
10. Bycmin oMAIAT 2B TOX00POMIKIYITrIp OHie 1aan aMberaijar
6. laBCcarubl MEHEKMEHT D:]I]:D
0. Karerepraii
3. Yo umacHnii 933xyyH (YD) >100M1; 5¢Ba)1 GailHrbiH KaTeTep ryyperyii 5cBaj Gyc/sIH TycIaMKTail G0THHO XyralaaHsl KaTeTep Xaparinnpr
6. Yumrmon mmocHHit 933xyyH( YIID) <100Mm1; 5ot GHe 1aan GOTHHO XyralaaHsl KaTeTep Xaparnior; YPCryyp Xaparea Gaiipiyyaxan Oyc/biH
TyC/IaMK Iaapuiararaii
9. bue 1aan GOrMHO Xyranaasbl KaTeTep XyparynJor; Talyyp YPEryyp Xapareal Xoparin/Ior; yperyyp Gaiipiyysiaxal TycIaMk Iaap/iararyii
11. Bue Jlaan GoruHo Xyranaaibl KaTeTep Xaparin/Ior; KaTeTep XOOPOH I TOITBOPTOIL; Tajtyyp YPEryyp Xapareai XaparunITyit
13. YIIID <100M1; 30BXOH MIIICHHI Tatyyp YpEryyp Xaparinjor: yperyyp Gaiipiyysaxan TyclamMx maap uararyi
15. YIS <100M1; TOrTBOPTOI; rajtyyp yperyyp Xapareai Xsparijprryit
7. DydcHmii MeHeKRMeHT
0. XyH1op OHe 3acax Hb XyralaaHbl XyBbJl TOITBOPTOIf Oyc 9CBYI Malll I0OH JaBTAMIKTail (3 XOHOIT HAIOC 1106H)
5. Xyranaasl XyBb/l TO'TBOPTOI X3/IHiT 4 Tyc/IaMK INaap/uararaii (;1aa Gaifpsryy:tax,r.m); caHamcapryit XyHapox (capi 2-¢ 110oH yjaa)
8. XyranaaHsl XyBb/I TO'TBOPTOI, TyC/IaM:K IIaapuIararyif; canamcapryif XyHapax (capJi 2-¢ 110oH y/iaa)
10. Xyranaans! XyBb/l TOITBOPTOIi, TyC/IaMK IIaapjuIararyii; canamMcapryii XYHapoX ToXHo101 Gaifxryit EED:I:D



8. Bue 3acax OPOO AIINIJIAX (anyc, G15r 3pXTIH OPUMBIH APHYH 1BIP, OMHOX/Iapaax ye/l XyBIacaa SHY1aX, apHyH IDBPHITH aac, XIpAIIy, JKHBX XIPIrIdX)
0. Bycnaac 6ypon Xamaapanait

. X3CordIvicon JOMAIST Aap/UIar; aHyc, 63/ 3pXTIH 0PYMOO 66pee IBIPINK Yalaxryil

1
2. X3CoruIuIcon JMAIIIL Iaap ylar; 6oInr 3pXTiH 0puMoo 6ue jaan ©6pee IPBIPIIT I:ED:D:]
4. Xyn1 60108 XoHreHeep OHe 3acy yajiHa, TyCrail OPUHHI 5CBYI TyCIaxX Xaparea alluriaHa

5. SImMap 4 HOXIIT TyCJIaX X3PArceaJl allHrIaxIyirasp Gue 3acy yajiHa

X3CIMMH OHOO (0-40) [ | I 1 [ | |

Xou1ex yajBap (6pee 00J10H Oue 3acax 0poo)
9. OpoH /1P XOL16X H0JI0H APHCHBI IOOPJIO0C CIPTHILIIX Vi1
0. ByX YilJ KIL1araan| TyC/IaMK XdparTait: GUeHitH /1 XICTHIlT OPOH /1P IPIYYIdX, GHEnii 0011 XICTHIAT OPOH 9P IPIYYIHX.0pOHI00 GOoCoK
CYYX, TOPIIHIDP A9p OHe TYJIX>X GOJIOH , Tyclnax Gararaif 5Bl Garakryii, X1 Tyclax Garax Hb aXuIraad (aBroMar) Gum Gaiix
2. 1 yiin axknspraraar Gyc/bIH TYCIaMAKTYHIIP IYHIDTIION

4. 2-3 yiin axmwutaraar Gyc/IsIH TyCIaMKTYHIOP TYHIDTIIT [:EE[:]:]:]

6. Brieniin apar;uIbIr 4010010X GOI0H OPOH /DI IYHIHTIX OyX il akwyiaraar Gue jaan Iy mpr
10. HImknx: OPHOOC-TIPIIHIIP (THProuup? TYIKHUX, XOMHITH TaBHYPI OPIOX, rapblH TaBHYPHIT calrax 60JI0H 00pT TaapyyJiax, IHIKHX, X600

oprex)
o i EEEEEE
1. X5CordmicoH OMAIIT MIaapulararaii 5CBaJ1 3aaBapuiiraa, TyclIax Xapareoi (ryJicax XaBTaH I.M.,)

2. Bue 1aan ryHIBTIOT (3CB TOPIHIDP X3PITDDITYI)

11. Dmiekmx: TIPrIHUPIIC-CYYIITYYP (X3p2B TIPproHIDPTIi CYYITyyp Xoparn/or 6ot mupkua/Oynak cyyx; XopaB SHIHITH TIPIIHIDD Xopdrinpr 60.1:
TIPIIHIPID TYDKHX, XOJHITH TaBHYPHIT OPIoX, rapbiH TaBHyPHIT cairax GoJI0H 06pT Taapyy/1axX, HIDKIH CyYX, X000 6prox)
0. Bycaac 6ypan XamaapanTaii
1. X5earaiicon DMK aap/yiaraTaii 5CBIJ1 3aaBapyHTaa, TyCjlaX Xopareall Xoparmii (6apuyi r.m.,) D:lID:]
2. Bue Jlaan ryHIDTO/OT (9CBYI TIPIIHIDP XIPITIIRITYIT)
Auxax yajasap (0aiflnmm 0Top, rajina OPUHH, TITHI TAIAPryya aJIxXax)
12. Baiimmu 10T0p ajxax
0. Byciaac GypoH XaMaapanTait
1. Iaxmiraan TD)PryHIRP 3CBII Tap AKIWLIAraaTaii T pryHIpHIiT yHpaaxa/l X3¢ YHIICIH JPMKIT Iaap ylaraTait
2. l'ap axkwuiaraaraii ™pryHIDp aniriad Gue aaH Xo/Ie/IroeH XHilpr
3. Asixax ye/1 3aaBapuiUIraa maap/uiararaii (Tyc/ax Xaporeanmii GonoH Xapareaaryit)
4. Anxyysard 5cBYI cyra TaArTaii (camnax) ajnxaa
5. Cyra TasrTaii 5¢Ba11 2 rap TasrTaii aixar (Tarmn XoMT ajixaa)
6. Hor rap Tasrraii anxjar EDII:]:I
7. 3eBX6H XOIHHIT OpTe3 maapulararaii
8. AJxaaHsl TycJ1ax Xaparcajryi auxiar
13. Tynn 33pruiin 3aiina anxax (10-100 merp)
0. Bycnaac 6ypau xamaapanrait
1. HMaxmiraan T™PrHIPP ICBIT rap wKWLTaraatail ™HPrHUPHIT y/pIaxa/ XacorIHIcoH PMAKDT Hiaap/yiarataii
2. Tap axxwiaraaraii T™HPryHIDp anmiriad Gue laaH XoJ1e/TooH XHilpr
3. Asixax yeJ1 3aaBapuIUIraa maapuiararaii (Tycax Xopareanmii GoJIoH Xaporeanryii )
4. AnXyysard 5¢BI cyra TarTaii (cariax) aaxar
5. Cyra TasrTaif 5¢Ba11 2 Tap TasrTaii anxax (Trmn XoMT anxaa)
6. Hor rap Tasrraii anxuar I:I:I:EI:I:I
7. 3eBX6H XOIHHIT OpTe3 Mmaap/uIararaii
8. AJxaaHBI TycJIax Xoporcaryii aaxiar
14. T'axma opunn anxax (100 merpadc 1391 3aiix)
0. Bycnaac 6ypoH xamaapanTait
1. Iaxmiraan TPry|HIRp ICBII Tap AXHWLIAraaTai ™pryHIpHIiT yIpaxa/l X3CorYHiICoH JPMAIDT Iaap/ularaTait
2. Tap axkwuiaraaraii T™pryHIDp aniiriad Gue JlaaH XoJ1e/I00H XHilpr
3. Asixax yeJ1 3aaBapuiUIraa maap/uiararaii (Tyclax Xapareanmii Gos1oH Xaparearyii )
4. Asxyysard 5¢BaJI cyra TasrTaii (capiax) ajxziar
5. Cyra Tasrraif 5¢Ba)1 2 Tap TasrTail Ixgar (Tarm XoMT ajixaa)
6. Hor rap tasrraif anxjar D:DID
7. 3eBX6H XOIHHIT OpTe3 Maaputararaii
8. AJxaaHBI Tyc/ax Xporcairyi anxziar
15. Ilaraap ercex, ypyyaax
0. ITaTaap ercesx 5cBII ypyyak YaKaxryii
1. Byc/biH Tycnaiiaa 5¢BJI 3aapapyiUiraaraap XaMruiit 6arajiaa 3 mat ercex, ypyysuiar
2. Illatie Gapiys, cyra Tasr, rap TasrHbl TYCIIAMKTail XaMruitn Garajiaa 3 mar ercex, ypyy/iar I:I:I:I:I:I:l
3. Byc/win Tycnaniaa, 3aaBapHiiraaryiirnp XaMruiin 6araaa 3 mar ercex, ypyysuiar
16. nikmx: TIPrIHUPIIC-MALNIHH (MauHH pyy ABaX, TIPIIHUPI) TYIKHX, TapbiH GOJIOH XOHiiH TABHYPHIT aBaX, Ml cyyX Goson Oyyx,
THPIIHIPI? MAIIHH/L XHTX, raprax)
1. X5COramiIcoH MO 2CBII Oy C/IBIH 3aaBapyHIITaa 5CBYI TyClIaX Xapareal Iaapuiararait D:EE]:I:]
2. bue JfaaH HIUDKIOL, TYCIaX Xapareaj (¢ THPIIHIDD Hiaapulararyii)
17. IIneknx: ra3paac-rpruump

D LTI
1. Bre JlaaH IIIUDKIDT; TYCITaX Xapareajt (3CBI THPIIHIDD Maap/yiararyii)

X3CTMMHOHOO (040) [ 1T T [ [ |
HHUUT OHOO (0-100) [ T [ T I |



Table 1. Participants’ characteristics

All subjects
Items
Group A Group B

Number 30 10
Age (years) 38.2+8.2 35.4+13.1

Male 18 (60.0) 9 (90.0)
Gender (n, %)

Female 12 (40.0) 1 (10.0)

Traumatic 23 (76.7) 10 (100.0)
Cause of injury (n, %)

Non-traumatic 7 (23.3) -

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

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% ClI

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 measure; ICC: intra-class

correlation coefficient; Cl: confidence interval



Table 4. Internal consistency (Cronbach’s o 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




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 13.8745.78  31.17+10.64 0.94 p<0.01
Self-care 2 13.9745.77  32.00+10.75 0.84 p<0.01
Respiration and sphincter

26.00£10.57  7.40+4.26 0.91 p<0.01
management 1
Respiration and sphincter

25.57+10.53 6.77+4.17 0.86 p<0.01
management 2
Mobility (room and toilet) 1 7.20£3.54 13.1346.89 0.87 p<0.01
Mobility (room and toilet) 2 7.30+£3.47 13.3746.85 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 scorel 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

mSCIM
Changes
identified by No Yes Total
mFIM
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




