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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 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 (.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 I1I 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.

Article Information I. Introduction
Key words: Mongolia is a country with ancient and nomadic tra-
:;?fiﬁi;ty 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,' and 198 physi-
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cal 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 preva-
lence rate is 3.9% in the population (108,071 individuals),
and physical disability is more prevalent than mental dis-
ability.* 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.® 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.®’
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.” 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.° 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.!*"> 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.'®

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.'” 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.'
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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Opmnn cyyraa xaar

Yiin axuuiaraa Tyc OYpHiiH OHOOT 39praJIP9X AOPBOLKHH TOMIAIIIHD YY. MadrThIr 6 XYpTo/IX yAaaruifH YHIIrI9H/ alluIiax
60JI0MKTOI.

Oepuiiree apwiax

1. X00JL10X (xapuinx, cap oHrofbirox, aranax, Xo0/100 aMai/aa Xiitx, UHHOH 3yivrrii asra Gaphx)
0. Cyznicaap, X0/I00/IHEI 30H00P XOOILIOX 3CBY aMaap X0O0LI0oX0/l GYpaH IpMAUIOT Iaap/ararait EI:ED:I:'
1. Xoun i9X 3CBT YYX 9CBAT TYCIAX XIPIFCIID OMCOXO/l XICIMIUICIH [MAIDT INaapumrarai
2. bre Jaak X00JUI0X 4a/BapTail; TyCIax Xaparcal WAap/uIaraTaii 3CBI 30BXOH XOI00 XIPHind asraiax/cas OHI0IUINOX0/L DMAIDT Inaap/yiararail
3. Bue flaaxk yyx, X00IoxX Ha/BapTail; Tyenax xoparean GooH XyHHIT MY inaapararyii

2. ¥Vecaun OPOX (capantax, yraax, Toiroii Gies apmix, KpanT HX, Xaax). A-OHeHiiH 131 X30T; B-0HeHiin 100/ Xo0r

A.0. Bycnaac 6ypan xamaapairaii EI:I:‘:I:I:'
1. Xocarumieon [OMAIDT Maap/uiararail
2. Tyemax Xaporcai 2cBy1 Tycraii opunna (canjan, Gapuyn mx Ma1) Gue naaH ycan opior
3. bue 1aan ycaHj1 opior; TyCnax Xaporcan GonoH Tycraii opuHH maapyiararyit

B. 0. Byczaac Gypan xamaapanTait

1. Xaeorduican JoMEiT imaapuiaratait
2. Tycnax Xapareai 5¢e Tycraii opaii (canjan, Sapuys X MoT) OHe Jlaan years opior EEI:I:I:D
3. Bue maan ycan i OpIor; Tycaax xaparca GonoH Tycraii opuHH MIaapuiararyii
3. XyBUACJAX (xysuac, ryran, Gaiinrsim opres: emcex, 3yyx, Taiviax). A-OHEHITH /D31 X3¢Ir; B-OHEHITH {001 X261
A. 0. Bycnaac Gypon xamaapasTaii
1. Toruryii, maxuiraanryii, yaocryi(Tiy-ryii) xysuac emcesx Taillaxall XI2COMIvIcoH JIDMAIDI aapuaraTaii ED:EED
2. bue aan TIY-ryif XyBIac eMCoX Tailiaxaj Tyc/ax Xaparcan Gonon Tycraii opunH (TXT0) maapuiararaii
3. Bue faaH TUy-TYil XYBIAC OMC/IOT; TYcIax Xaparcai GoJIoH Tycrail opuits (TXTO)aap/araryii, THy-Hu TYCHax X3parcall maapuaraTail
4. bue naan XyBnacianar(aMap 1 XyBuac); Tyelax xaparea 6o1oH Tycraii opuimi (TXTo) maap/uararyi
B. 0. bycnaac 6ypan xamaapanTaii
1. Toruryii, naxuwiraanryi, yamceryii (Tuy-ryif) xysuac emcesk Tai/iaxai X9corHICIH JIDMAIDT aap/uararaii ‘:D:]:I:l:l
2. bue naan Tiy-TYil XyBHac oMcek Tailiaxan Tycaax Xopoarcey1 Oonon Tycraii opunH (TXT0) Inaap/uiararai
3. bue maan TIy-Tyii XyBIac eMcier; Tyelax Xaparcyl GonoH Tycrail opaHH (TXTo)laapnararyii, TIy-Hi Tyclax Xaparcyl maapyiararaii
4. bue jaan XyBuaciagar(amap 4 XyBuac); Tyenax xsparcan 6onon Tycraii opuis (TXTo) maapurararyi

4. ApHYH IOBIP (rap nyypod yraax, Wy yraax, yc cAMHAX, CAXAI Xycax, HYypa» Gyax)

0-Bycaaa Gypn xvaspar -

1. X5eorumican IDMAIDT INaapuiaraTail
2. Tycnax xaporean amsvian GHe faaH apHyH UPBPI? caxmHiar

3. Tycnax xaporeanryiirop One Jaan apHyH HPBPIY caxmjiar

X3CTHMHOH00 (0200 L L T [ [ ]

AMBCTa, IaBCAr, IIICHIIT MEHEKMEHT
5. Ambcran
0. Iaraas MereepceH Xoos0ii/l ryype Tasix Goson OaliHrsid 5B GOrHHO XYTallaaHs! IOMKIX D:I:I:I:D
araapKyyJIIT MaapIuIararaii
2. llaraan MereepceH X00MoiH ryypeTaii Gue 1aan aMbera/Um@r; XyMHITepert, Xannairax 6o/1oH Galipmyyincan ryypesir 30XHIYYJaX Yel HXI9XH
JOMAIDT NIaap/uiaraTail
4. [laraan MereopceH xoonoiin ryyperaii 6ue jaan amberanjar; Xanuatrax Gonon Gaiipiyysica ryypesir 3oXHiyyax yes Gara 3opor s
maapjuiararaii
6. [laraan MereepceH Xoo/0iiH ryyperyii OHe fpnaH aMbCrajiar; XY HUITOpord, XaHHaIraxal HXXH ML aap/viaratail, GormHo XyTrataaHs! IIMKIX
araapiyyJIanT 5CEd1 MacK laapuiararaii
8. [laraan MereepceH Xoo0iiH ryyperyii Oue maan aMberasiar; Xannamaxan Gara 3oprimin pMAsr GoI0H eI aapuiaraTail
10. Bycmin oM#ior 3ca311 ToXeopesskryiirap Gie Aaan aMberamar
6. laBcAarabl MEHEKMEHT [:I:[:[:[:D
0. Katerepraii
3. Yuormon mooscHuii aznxyyu (YIID) >100mmn; scmon Gaiinrsin karerep ryyperyii seson Gycsin TywiasokTail GOrHHO XyralaaHs! KaTeTep Xaparinmr
6. Ynmormn maacanii azmxyys( Y1) <100m1; scsan Gue raan Goriuo Xyranaanbl KaTeTep Xaparin/r; Yperyyp xaparca Oaiipayynaxaj Gycisii
TyCHaMK [aapiurararaii
9. bue naan GoruHo XyrauaaHsl KareTep Xapormpr; FATyyp YPETYYP Xaporcall Xaparin/or; yperyyp Gaiipinyynaxan Tycnask maaputararyii
11. bue gaan GormHO XyTalaaHkl KaTeTep Xoparin/ar; KaTeTep Xo0poH/l TOTTBOPTOil; raayyp YPEryyp Xaparcyl XaparyaiTyi
13. YIID <100m1; 30BX0H MocHH Tajlyyp YPCryyp Xaparinior: yperyyp Gaiipiayynaxan Tyciami maap/uiararyi
15. YIID <100m1; TormeopToil; raayyp yperyyp Xaparcai XapariamiTyi
7. TympcHuii MEHEKMEHT
0. Xymaoop Oue 3acax Hb XyTrallaaHbl XYBbI TOITBOPTOil Gyc 5CBI Mall 1IOOH JaBTaMAKTall (3 XOHOIT HIIIC [O6H)
5. Xyranaans! XyBbJl TOrTBOPTOI X3/1Hil 4 Tyclamk maapiiararaii (1aa Gaitpsyyiax,r.m); caHameapryil Xysapox (capi 2-¢ HeeH yiaa)
8. Xyranaans! XyBb/1 TOITBOPTOIi, TYCIaMK Miaap/utararyif; canamcapryii Xynapax (capn 2-c 1eeH ysaa)
10. XyranaaHs! XyBbJl TOITBOPTOI, TYCTaMIK INaapulararyif; canamMcapryii XyHupox Toxmonon Gaixryit EEEEED

Fig. 1
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8. Bue 3acax 0pe6 AMHIJIAX (amyc, Hanar IpXTIH OPIMBIH APHYH LYBIP, OMHOX /mapaax yei XyBiy AHWIAX, APHYH IPBPHITH 1aac, XIPIEINI, KHBX XIPOIIIIX)
0. Bycaaac Gypon xamaapasrrai
1. X9eorqmicon JHMAUIN MAapUAr; ayc, Gmr 3pXIIH 0puMoo eapes IPBIPINK Jajaxryi
2. Xocorqwieon IIMAUIN aap/uar; 5ior 3pxmH opuMoo DHe 1aaH 0epee IDBIPIIT I:I:]:I:ED
4. Xynn 60100 xenreHeep Gue 3acy YajiHa, TyCrail OPHIHIL ICE TYCIAX XIP3I'cal AHIIAHA
5. SMap v HOX UL TYCIaX XIpPIreast alHrIaxryiirsp One sacy uaiHa

X3CTHUHOHOO (040) [ 1 1 T [ | |

Xeonox uaasap (epoe Goson fue 3acax opoo)
9. Opon 139p x01710X 60JI0H APLCHBI OOPIOOC CIPTHILHX YilyDa
0. Byx yiln axwmaraan Tycaama Xaparrail: Guenitn 101 Xocruiir opos pop spryyiax, Gueitii 00 XICrHiir 0poH 199 IPryyinx,0poHaco Hocom
CYVX, TIPIIHIDP A39p Ghe TyIX3x Gonol , Tyenax GaraxkTail scsan Garaxryil, rxmo Tyenax Garak Hb Haxumraan (apTomar) 6mm Gaiix

2. 1 yitn axumiaraar Gyc/ s TyCIaMATYiTp ryilnTmme
4. 2-3 yitn axwuiaraar Gyc/IbiH TYCIAMKTYITr»p ryinTme I:]:I:I:I:]:l
6. Bueniin apar/uikir Yenoolnex Goon opon pop ryiiunTrx 6yx yiln axminaraar Gue aan ryipTrmr
10. Inpsnx: OPHOOC-TIPIIHIIP (Tapruupss TYTAHX, XeIHilH TABHYPHIT 8preX, Fapsia TABIYPLIT carnrax HonoH eepT Taapyyax, IIHDKHX, Xe/ee
oprex)

i toamli sl [TITTT1]

1. Xoeoranicon IOMAUIIT aapiulararaii 5CBdJ 3aaBapaiiiraa, Tycaax Xaparca (TyJcax XasraH IM.,)
2. Bue iaan ryfupsITIOT (3CEM THPHIHIDD X3parmorryii)
11, Imesux: TIPrIMUPIC-CYVIATYY]D (x3p38 Tapramppril cyyaryyp Xaparmmr Gon: nnupkimn/Gyias cyyx; Xapas IHTHiin Tprmnp xoprmpr Gom:
TIPIIHUP TYIHKIX, XOMHITH TAEHYPHIT 6preX, rapbiH TABHYPHIT canrax GoJIoH eepT Taapyy/iax, IIWIKHH CYYX, Xelee eprex)
0. Bycaaac Gypan xamaapantait
1. X3CoramIcon IOMACIT MIaap UIaraTail 5CE1 3aapapaiIraa, TYCHAX Xoparcan Xaparmsil (Gapiyi ru.,) ED:D:D
2. Bute aan ryiipIror (3CB3 TIPrIHIPP XIPIradmITYii)
Anxax yaasap (6aiinmu 10Top, raina opuNH, THIU raapryya ajixax)
12. Baifmmn 10T0p ajaxax
0. Bycaaac Gypon xamaapaitaii
|. Haxmiraan Tpro|HIpp 9CE rap amplaraarail T)ProHUpIiir yIHpaaxaa Xo¢orTaIcoH JIMAIT aap paraTai
2. Tap axwaraaTaii ™PHOHIDP amurian Gue 1aan Xo1enreeH Xuipr
3. Aumax yej 3aaBapuiLIraa Iaapuiararaii (Tycax xaporeanmii Gomon xaparcaryii)
4. Aixyynarg 3cBI cyra TasrTail (carnax) aymxaa
5. Cyra TasrTaii 3c8a0 2 rap Taartail anxgar (Torm XoMT anxaa)
6. Hor rap Tasrraii anxiar EI:I:I:I:I:I
7. 3eBxen xennuii opTes maapunararait
8. AsmaaHs! Tycax Xaparcairyii anmxar
13. ymj 33pruiin 3aiina aaxax (10-100 merp)
0. Bycpaac Gypsn xamaaparraii
1. IaxmiraaH THPrIHIRP 3CEN Tap BKHIATAATAIT TIPraHUPHIlT YHpPAAXa/ XICMIUICOH [PMATIT INaap/yiaraTail
2. lap axwaraarail proHDP ammrian Gie faan XeIenreoH Xuipr
3. Asxax yen 3aapapviviraa maap/uararaii (Tycaax xaparceanmii Gonon xaporearyii )
4. Anxyynard 5cBa ¢yra TasrTail (carnax) amoar
5. Cyra TasrTaii 3c8a1 2 rap TaArtail anxax (TSI XIMT axaa)
6. Hor rap Tasrraii anxjaar D:I:D:EI
7. 3eBxeH XeulHHil OpTe3 IWaapararail
8. Amxaansl Tyenax Xaparcwiyii anxuar
14, Tagua opumng anxax (100 merpaac s 3aiix)
0. Bycnaac Gypan Xxamaapantaii
1. laxmiaraan TOPraHIRP 3CENT Tap BKHUIArAaTail TIPryHupiir yAHpPAaxa XacrIUICoOH [PMAIIT Iaap/yaraTail
2. Tap anwiaraarail TXProHIDP ammrian Gue JaaH Xo1enreoH XHiDT
3. Aixax ye1 3aaBapqipiraa maapuarataii (Tyciax xaporeanmii Gomon Xopareamyii )
4. Amxyynard 5cB¥I cyra Tasrtail (camnax) amar
5. Cyra Tasrraii 3¢ 2 rap Tasrtaii anxgar (Tarm XoMT amxaa)
6. Hor rap tasrraii amar D:ED:D
7. 3oBxeH xeuHuii opres mwaapanararaii
8. Asixaaubl Tyeax Xaparcuiryii anxjar
15. llaraap ercex, ypyyaax
0. Ilataap ercex 3CEII Ypyy/AaK Haqaxryi
1. Bycabin Tyenamiaa B 3aaBap IUITaaraap XaMriiin Garanaa 3 mar ercesk, ypyywar

2. IatHs Gapirys, cyra Tasr, rap TasTHb Tyc/lam:kTail xamriiin Saraziaa 3 mar erces, ypyysaiar EI:I:D:E’
3. Bycumin Tycnaniiaa, 3aapapaiiraaryiirop xamriitn Garagaa 3 mar erces, ypyyuiar
16. lnjekux: TIPrIHUPIIC-MANTHH (MamiH pyy ABaX, TIPrIHUPI TYIAKKX, raps 60101 il TABIYPEIT aBAX, cyyx Bonon Byyx,
TOPrIHIPI MAUTHHA XHIEX, Taprax)
1. Xacoramicon IMAUIT 5B OyeIblH 3aaBapuHIIraa 5eBall TYCIax Xaporeyl maapararaii I:]:D:]j:’

2. bite jlaaH MWK/, TYCIAX X3PIreall (3CBu1 THPIIHIPP Waap uiararyii)
17. Ineknx: ra3paac-TIproHinp

e -
1. Bue aan NIWDKRIDT,; TYCHAX X3parcai (3¢ TIPrIHIDP Inaapyiararyii)

X3CTUHHHOHOO (040) [ I T T 1 T |

HUATOHOO (0-100) [ | [ T [ [ |




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.%"

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

Table 1 Participants’ characteristics

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-

All subjects
Items
Group A Group B

Number 30 10
Age (years) 38.2 £ 82 354 + 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

Table 3 Intraclass correlation coefficient within mSCIM

(n=30) subscales and total scores (n=30)
Total agreement Kappa mSCIM subscales ICC 95% CI
Items (%) values
Self-care 0.993  0.984-0.996
Self —care Respiration and sphincter management  0.996  0.991-0.998
Feeding 93 0.83 Mobility (room and toilet) 0.991  0.981-0.996
Bathing upper body 87 0.77 Mobility (indoors and outdoors) 0.999  0.999-1.000
Bathing lower body 83 070 T Towd T 08 697009
Dressing upper body 87 0.80 - - - -
Dressing lower body 33 0.74 mSCIM: Mongolian version of the spinal cord independence mea-
Grooming 90 0.80 sure; ICC: intra-class correlation coefficient; CI: confidence inter-
Respiration and Sphincter management val
Respiration 100 -
Bladder management 90 0.85
Bowel management 90 0.86 Table 4 Internal consistency (Cronbach’s a coefficient)
Use of toilet 83 0.78 - -
within subscales (n=30)
Mobility (room and toilet)
Mobility in bed 93 0.86 mSCIM subscales Rater 1 Rater 2
Transfer from bed to wheelchair 93 0.89 Self-care 0.92 091
Transfer from wheelchair to toilet 97 0.95 Respiration and sphincter management 0.57 0.59
Mobility (indoors and outdoors) Mobility (room and toilet) 0.75 0.78
Mobility indoors 100 1.00 Mobility (indoors and outdoors) 0.91 0.91
Mobility moderate distance 100 oo T Tota1075076 ”””
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
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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 £ 291 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 mFIM
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

bach’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).

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 111, 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.!” In the present study, all evalu-
ators were physiotherapists. However, Catz A et al.,% [tz-
kovich 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 L® 13 of the 19 items in the SCIM IIL,°
8 of the 19 items in the US multi-center study.” 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.'*

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



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

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 II1,° 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 admis-
sion to rehabilitation and discharge,'* and Japanese ver-
sion was higher than 0.79 (n=12) in all subscales and
total score.”” 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).>'"1%1° Thai'* 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, correla-
tion 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 III) showed
high correlation with FIM suggesting that both FIM and
SCIM could be appropriate for evaluation of SCI
patients.’ 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 IIT) 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.?® The sphincter and mobility indoor/outdoor
areas might be high relative to in everyday tasks in func-
tional areas for SCI patients.” 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,’ 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, 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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