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ABSTRACT

Objectives: To identify the functional independence of patients
with spinal cord injury (SCI) after receiving inpatient rehabilitation
and to determine related factors between those with maintained/
improved functional score and those with lower functional score.
Design: Cross-sectional analytical study.

Setting: Maharaj Nakorn Chiang Mai Hospital.

Subjects: Paraplegia AIS A-D and tetraplegia AIS C-D admitted
for medical rehabilitation in 2014-2016.

Methods: The Spinal Cord Independence Measure version |lI
(SCIM) was used to assess level of functional independence.
Patients were interviewed to identify demographic data and re-
lated factors. The SCIM at discharge was extracted from medical
records and the current SCIM score was assessed by interview.
Patients were divided into two groups of SCIMup with SCIM
score maintained or increased after discharge and SCIMdown
with decrease in SCIM score, and data were compared.
Results: There were 113 patients recruited and 90.3% were in
the SCIMup group. When compared with the SCIMdown group,
the SCIMup group had lower mean age [45.67 (SD 14.85) vs
61.82 (SD 15.35) years, p=0.003), higher percentage of fighting
spirit (67.64% vs 18.18%, p=0.000), higher quality of life score
(27.35 vs 23.36, p=0.011), fewer complications (15.70% vs
18.20%, p=0.000) and higher ratio of return to work (50.98% vs
0%, p=0.001) than SCIMdown group.

Conclusion: After inpatient rehabilitation, most of patients with
spinal cord injury could maintain or increase functional independ-
ence. Factors related with independency were younger age, coping
strategies of fighting spirit less complications, and return to work.
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ASEAN J Rehabil Med. 2019; 29(2): 63-70.

unfnga

Fnquszasd: anSsuiisussiumnuannsafinuesesiiie
vaduludunds sewhadniunsiuanmuuuitaeluilsmen-
Unauazidloogiiv uaziSeuiisuladesusing q Afeides
sEhanguiiilseduemanansofisruedldifintu (SCMup) uay
nauiifisyAuALansnanamasd g (SCIMdown)
FULUUMIIRE: MIANITTIATEisilafavI
anuiiviinig3de: lsmenuamnsaunsdoslgl
nguUszvns: frheuindulvdundssiasuminvieseunsiais
a4 (paraplegia AlS A-D) La8oULIMVUVIADIT1 (tetraplegia
AIS C-D) Trumstuanwssaring we. 2557-2559 $1uau 113 Ay
3snsAnen: 19 Spinal Cord Independence Measure (SCIM)
version Il iteUssifiusziuanuansnsaiamuesls dunwaifidn
suAfelngliuuuaounuiuiadudeyadaui Anwdadesina g
fierifendes uazduiinaziuy SCM foudmneainlsmmen-
vannnsedeuUae

wan1sAne: flhedesar 90.3 annsadnusziunsianuiesld
videfinzuuL SCIM iy (SCIMup) Tasngu SCIMup Triade
pgtiosninauiiazuuy SCIM anas (SCIMdown) (45.67 vs
61.82 U, p=0.003) nagnsnissuiiedudgmuuuiilagiam
110N (Feway 67.64 vs 18.18, p=0.000) dnmzunindou
founin (Fewaz 15.70 vs 18.20, p=0.000) ﬁmmﬁaqmmw%ﬁm

Correspondence to: Jonjin Ratanapinunchai, PhD, Department of Physical therapy, Faculty of Associated Medical Sciences, Chiang Mai Uni-

versity, Chiang Mai 50200, Thailand; Email: jonjin.r@cmu.ac.th
Received: 4" February 2019

Revised: 8" March 2019

Accepted: 11 April 2019

ASEAN J Rehabil Med. 2019; 29(2)



genidn (27.35 vs 23.36, p=0.011) wazilawviannnd (Geway
50.98 vs 0, p=0.001) ngy SCIMdown ag1eilledAtyneadia
agd:  mevdiniunszuiumsituanmuuugtely Uae
vndulrdundsdmlngauisasnuseaunsisauieslavsedl

o P Y 1a v o o a 1%
sgAuauanansaintulendullegntiu Tnetdadeniieides
fuszAuANaInsavaIT nelaun eades AMsunsngau
ey Msillaglam AnnmTIn uazn1siiauh

Addey: Auanse, vindulvdunds, nszuaunisiuann
wuugagly, nagnsmssuiletulaym, Aunndin

ASEAN J Rehabil Med. 2019; 29(2): 63-70.

uni

uaduludunda (spinal cord injury, SCI) dewansenuneTin

vy & I = @ oo =
vosftheluegiann  lesnnlvdundsdudiunivesssuy
Uszamidniifiasuauededzang 4 vessenie Welvdunasle
Fuvndu fUaedadionisseuussivuazseunuisaedne Tl
anansaldwruuagile s Buvlaldulanuund anvisdenalinig
AIUANNSTUENeUaaIzuazeTe  FINTIAUTIONINNANA

12 2o ¥

. . < o o o & v Vo &
unnses™? dady fiheuadulvdunddeindudesdasunisity
anm Ieenszuiunisiuanimdunisyiausiuturesananun-
A INYIUsENaUME W neuia dnnentndidn tnfanssuy
U1n dndiauaaasizsd dnlaguinis dnieined wazdu 9@
Mdmnesiuii Aeiudnauausalun1sinnanssuang ¢
dielvigUleiinnuannsaiisnuedldunign uaganmnsanduld
sssisluguyusardinulalndldesunAsnass®
Uadeionafinarornuanansatunsiseuesiivesiae
& A o & = =3 o a0 q vy
vamludaduinenryu Sonnefsdadenvilgthensminuaunse
v A o a ' Y A o U vak )
sunsedeulmnisyifanssudsBlavsesilaniy wazilady
a = d{jvd‘oiywu 5)
mlugUassaavuiefsladeninlviseduanuaiunsaanas
INASNUNILITTUNTTUNUIN UadeNilnarannuaunsalunis
wanuatldvesithe laun unumsenssuiunsiuanIngausey
wiouniswssuanunsaunoundulUldtisminy wmniinswseu
Arundound  JuhevganunsandulUlidinlugusuuasdnule
uwssatiuaywanaseuaikazieuyilvigUielinunmdinng

o
o (6)

karienwedlannTu® suiedinuinanuaansatunsusenau
91Anwazn M selalmuduTusiugIuEnIn1sRiy Wesin
ginseradndudesendenisldaunsairae visawmeluladin «
= a P A v (7)0.'33' Ya = o & Y o« o
Fedavanidalddng” dedu ginmsdedndudesdinsatuauu
a | q ®) PRy v & 1 a & vy
mensRueguiisme” ielildgunsaitieiiavdelviiilona
famuelaunndu
Yadednnauniianuddigysionsinuiedlafe Jadesuinle
Usznauiig nagnslumsiuiledulaym (coping strategy) @4
= an a v Y A4 o oA o a ©)
mngis nasmednlavesienldiesulletuauiinis® Ay
wien Ana Jued Wugvasselumsdndudisdusgraunn
udnnuAaaulaneiuanuduiievesiifiiees way

Formerly J Thai Rehabil Med

-64-

9 fonaueshfinislunnsy

auidevesausauineiag
aunsadiewdediedls hligthesinshiveueenluvifanssu
uanUu vﬁaﬁmuuasasﬂumwﬁqﬁqmﬂfﬁuﬁaa 9 dwuiade
mManmzguamnedy 9 Suinifedesiustiusazanuguuse
YpsnsuIadUlvdunds Wy mainanswnsndeurie q iy
UNANATIU AMUAULABAZIIINANIE autonomic dysreflexia

> uavtafeanvined

Amgylarunns e1nstan s
<) ' = v oA v oy A % '
Juguassasienisfisnuetld Aelladedudaindey wu s
dhisdmenmsiaraniuidne 9 3191nn15d15IareenTENn T
WAL IPULAZAUTUAIVBINYYE NUI1DIANTANSITUEE I
ey (Sowag 70) FaLAauEIo1U8MINELAINEINTUALNNIT
¥ ] a I v v 1 U o Y Ya 1
wardgeongviseenatiuidslilaunmsgiu livaeadevilviiinasla

(12

aunsnndsEnunng o lhegsdassuazlnuazan? aenndes

fun1sdsneaawagiesdindmsuginsuasygeongluam
suuauiy Fafuanuiviesisimisvesdmindodv w
Hlaifineanuazriosduiiunusiannsgiu Tnedseiud wae
Az IduuzthiAefunguanedssneenuayandmiuifinig
vidoywanuazAurs AV s A mdvd  fauaaniui
anssuziarinuuouuaewazauuvaiiy. Janiadedlu
w¥ndu 1 9 Tefanuma wuiilifdiflaaerhmasusuusses
duwazneain™

tadesing 9 Ainanandssanszvusediisumduludunds
Idnnsnefu fegratu nsatiuayunienisiuiiisaeda
%Lﬂu{]ﬁmﬁamu WAURNSANYINGUNUIN NMITRULaENNT
Hromdeandinumnniuluvilifiiseglunneiisis lisen
14,15)

aanluyiianssuvsevinay fay Tuusunfsneiudaded

fuasion1sisnuiaslaonvsneiueenli  wazdiaududeuduiv
AR 9 naeru MsAnwveseisun wazau'® lWTsuLigy
A1 SCIM senrirausniuiuiundmiedieeanainlsmeuia

9

wuhithedidn SOM sty wavedvun wasdaenil™
dsemnuansolunishoidenueuilenduluogiumnuin
Fenauluftheaunsndiemieduedldinntu uwidnilug
ﬁaﬁaama@LLa%’ﬂmﬁuvjamsamwaﬂwﬁaLﬁan usinsANYIYeN

advun waznasi®”

Wunsfinwiile 20 Tiudr Falutlagdu
nomnelfideliineldsutateifionu Wy gunsaitieiuiy
Favediszauanuaansatiemionuediuinnitluen way
nszvaumsiuanmuuudUagluffinsiaunnniy sl
mMsUszifiuseiuauaansaidumasgiuewnzdmiviae
vindulrdundsluvazidisuuinswuugthely

fadu nsfinuniifeiliagUssasdileioudisussiuay
annsalunsfanuedldvesiias SCI TngUseifiuszduay
annsolumsfisruedlagly Spinal Cord Independence Measure
Version Ill (SCIM)'® flaudvneannuegtassiuganmn waznie
nismneanvedtieituraninllegaos 6 Weu T
Wisuifisutladefifeidedunsismueddseninagidazuuy

SCIM s AuVTBWILGY  AURNAZIULARRIN1EVIAINTTWINY



P

PTGV AATRaNIsANwIATITaziiUsElevdsianisiaw
nszvaumsiuanwlituitiengudl  vilinliaunseunae
naulUlginluguulardnuinnly. waganasasnwsEaunIs

fnuedladudnenin uazduludinegradianuguaiusnnn

smsAnen
QLI RERE

frhenaduludundsiinedniunsiiuanimiivediasituy
ann lsaneuianmsvuasWedl sewinaunsiau 2557 9
Suanau 2559 $1unu 231 AU Tl dlefnnsananasinIsin
Whuazoonudn awwdedtrsuAdedudnau 113 au (Ui 1)

snasaiAnT

. Suminvideseunssnians (paraplegia AIS A-D) niiagou
USIUVUVIADITN (tetraplegia AIS C-D)

o HszpznamMaNIneeE e 6 1hou

. annsadeansnwilngld

. annsafnsenslnsdwsiiedunualld

inasaiAmen

fannnanlse Tlivinduiinanadunsie (non-traumatic)

Tazidunglugun 1

\nsesilafily

wuudunwaluszneumedeya 2 d

dit 1 Jeyartly 16un wa o1y dondndn dugs sz
nmsuaduldunds auvmuesnsuiniduludunds szeznand
Iasuuaiu wazerdin mstuiindeyavimusiavesdiae uag
Tamausvialunisnensiia Tnefidowinduimsudoyaluduil

duil 2 Uszneudhe

- wuvasunwiadeiimainazdsnaseannuainsalunis

NIAULDI TINAILIIINNNTNUNIUITIUNTTH

- wuuUsziiy SCm™

- wuuUsslliu Hospital Anxiety and Depression Scale
(HADS)™

- wuwdssdiy aunmdisiugunsduiaduledunds (n-
ternational spinal cord injury quality of life basic data set)”

- msUsediunagnsnissulledulam (coping strategies)
Tnaidondamaiuu1ain Spinal cord lesion related coping strat-
egies questionnaire (SCL-CSQ) version 1% wsasunaingtaely
coping strategies wuula lngn1stiuaineney fElieidennay

¥
v o

NI favtiudn wu ftheiden 2 ide fie acceptance
Lag fighting spirit Aawtiu acceptance 1 wag fighting spirit 1
Tnouvuduniweifiadreiulgfunisasivaeunnunsads
\ilom (content validity) INENTIALIA 3 Yy TPV C TGRS
AU ZANT0IN Y TnenuudunTuaifianIsiian Item-
objective congruence (I0C) 11nA31 0.50%” Wil wuudunvel

YBINSANWIRAAT 10C Winiu 0.81

funauiutoya

VHINIUNITRANTUINTUATISTTUNTITY  INAMULNTIUNNT
PFYFIIUNTINY Azwemans aivendelednl aneiay
358/2560 Research ID 4841) wi3aiduimaifutoya fuioluil

1. Annsesngudtegnnnvssideugthely auinneidn
Wuasinausidneen

2. Huaringuszasdnisfinedde maivinuavsngusegns
MIswTmdayatunisneukuudunival Uselewiannnisiinis
Ainw wazvenuTiiolunismeukuuduneainngUle

3. dunualitiemansdnd auasUseana 30 Wi wnld
Foyalinsuiau asfasomdnsdwiaded 2

viiorhnsduntwallasasemnitassnnuummdilsmeuia
mumstiamne (1 28 50 Ay Jevas 24.8) WleUsediu SCIM

Spinal cord patients (n=231)

Spi

SC

Exclusion criteria
traumatic causes (n=53)

Death (n=8)

Unable to interview via phone (n=14)
Unable to communicate verbally in Thai
language (n=5)

nal cord lesion patients (SCL) and other non-

| patients with tetraplegia AIS A-B (n=38)

113 SCI patients with paraplegia AIS class A-C,
tetraplegia, and paraplegia AIS class C-D
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Table 1. Demographic and injury characteristics of participants (n=113)

Level of injury AIS classification n (%)
A B C D
Paraplegia (n=68) 44 (64.7) 7(10.3) 4(5.9) 13(19.1)
- SCIM up (n=63) 40 (63.5) 6(9.5) 4(6.3) 13(20.7)
- SCIM down (n=5) 4(80.0) 1(20.0) 0 0
Tetraplegia (n=45) NA NA 1(2.2) 44 (97.8)
- SCIM up (n=39) 0 39 (100.0)
- SCIM down (n=6) 1(16.7) 5(83.3)

Table 2. Spinal cord independence measure (SCIM) scores at discharge (SCIMdisch) and at home (Home SCIM)

Items of SCIM SCIMup (n=102) Mean (SD) SCIMdown (n=11) Mean (SD) p value
SCIMdisch total score 66.80 (17.40) 51.82 (20.23) 0.039*
- SCIM self-care 16.11 (4.18) 12.73 (7.59) 0.194
- SCIM respiration& sphincters 29.27 (7.66) 26.55 (7.14) 0.176
- SCIM room& toilet 8.97 (1.81) 6.64 (3.88) 0.010*
- SCIM mobility indoor& outdoor 12.40 (9.11) 5.73 (4.43) 0.010*
SCIMhome total score 81.02 (16.88) 44,91 (18.26) 0.001*
- SCIM self-care 19.29 (1.97) 11.36 (7.28) 0.001*
- SCIM respiration& sphincters 34.21(6.83) 23.82 (7.49) 0.001*
- SCIM room& toilet 9.67 (0.93) 5.45 (3.23) 0.001*
- SCIM mobility indoor& outdoor 17.94 (10.16) 4.55 (3.20) 0.001*

Mann Whitney U Test (*significant at p<0.05); SCIMup, SCIMhome increased or not changed; SCIMdown, SCIMhome decreased
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Table 3. Statistical significance when comparing SCIM scores (SCIMdisch vs. SCIMhome) within groups of SCIMup and SCIMdown

SCIMup (n=102)

SCIMdown (n=11)

ltems of SCIM Mgdian. p value Mgdian. p value
95% confident interval 95% confident interval
(lower, upper bound) (lower, upper bound)
Total score
Discharge 66.00 (63.39, 70.22) 0.001* 58.00 (38.23, 65.41) 0.003*
Home 83.00 (77.70, 84.34) 50.00 (32.64, 57.18)
Self-care
Discharge 17.00 (15.29, 16.93) 0.001* 14.00 (7.63, 17.83) 0.066
Home 20.00 (18.91, 19.68) 14.00 (6.47, 16.26)
Respiration& sphincters
Discharge 31.00 (27.77, 30.78) 0.001* 28.00 (21.74, 31.35) 0.017*
Home 36.00 (32.86, 35.55) 22.00 (18.78, 28.85)
Mobility room& toilet
Discharge 10.00 (8.62, 9.33) 0.001* 8.00 (4.03, 9.24) 0.157
Home 10.00 (9.48, 9.85) 6.00 (3.28, 7.63)
Mobility indoor& outdoor
Discharge 8.00(10.61, 14.19) 0.001* 6.00 (2.75, 8.70) 0.041*
Home 17.00 (15.94, 19.94) 6.00 (2.39, 6.70)

Wilcoxon signed rank test (*significant at p<0.05); SCIMup, SCIMhome increased or not changed; SCIMdown, SCIMhome decreased

Table 4. Comparison of parameters related to health factors, coping strategies, and attitudes between SCIMup and SCIMdown groups

Parameters SCIMup (n=102) SCIMdown (n=11) p value
Age (years)' 45.67 (14.85) 61.82 (15.35) 0.003°
- More than 60 years old (n)? 19 (18.62) 6 (54.54)
-19-59 years old (n)? 82 (80.39) 5 (45.45)
-Less than or equal 18 years old (n)? 1(0.98) 0
Duration of Injury (month) 56.44 (45.84) 40.91 (12.42) 0.680°
Number of hospital admission? 0.1532
- 1t admission 61(59.83) 9(81.81)
- 2" admission or more 41 (40.19) 2(18.18)
Unhealthy body shape, (thin or overweight)? 7 (6.86) 1(9.09) 04732
Having other under lying diseases? 25 (24.50) 3(27.27) 0.545°
Complications within a month after discharge? 16 (15.7) 2(18.2) 0.000?
- Pressure ulcer 8 (7.84) 1(9.09)
- Muscle pain 8 (7.84) 0
- Urinary tract infection 0 1(9.09)
Coping Strategies (n = number of responses)? 155 14
- Acceptance 76 (74.50) 10 (90.90) 0.000?
- Fighting spirit 69 (67.64) 2(18.18) 0.0002
- Social reliance 10 (9.80) 2(18.18) 0.000?
Understanding of their health? 100 (98.03) 11 (100) 0.8142
The attention to rehabilitation program? 101 (99.01) 10 (90.90) 0.186°
Anxiety' 2.90 (1.47) 4.27 (2.05) 0.010°
Depression' 2.72(1.36) 4.00 (2.75) 0.115°
Quality of life’ 27.35(3.73) 23.36 (5.97) 0.011°

SCIMup, SCIMhome increased or not changed; SCIMdown, SCIMhome decreased

'Mean (SD), 2N (%); °Chi square test, ®"Mann Whitney U Test
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Table 5. Comparison of parameters related to finance, and needs of
personal assistant between SCIMup and SCIMdown groups
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Table 6. Comparison of parameters related to home accessibility and
working after discharge between SCIMup and SCIMdown groups

Parameters SCIMup ~ SCIMdown  p value Parameters SCIMup ~ SCIMdown  p value
(n=102) (n=11) (n=102) (n=11)
N (%) N (%) N (%) N (%)
Financial problems 17 (16.67)  2(18.18)  0.586% Difficulty moving around because 24 (23.52) 4 (36.36)  0.0012
Need assistance for 32 (31.4) 11(100)  0.0002 Home facilities 9(8.82)  4(36.36)
- Mobility, transfer 23(22.55) 9(81.81) Working place facilities 20 (19.60) 0
- Respiration and sphincter 20 (19.61)  9(81.81) Working after discharge 52 (50.98) 0 0.001°
management More than 60 years old 2
- Self-care 20 (19.61)  9(81.81) 19-59 years old 50
- Basic physical therapy 28 (27.45) 10 (90.90) Less than or equal 18 years 0
e.g. exercises old
SCIMup, SCIMhome increased or not changed; SCIMup, SCIMhome increased or not changed;
SCIMdown, SCIMhome decreased SCIMdown, SCIMhome decreased
2Chi square test 2Chi square test
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