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THE RELIABILITY AND VALIDITY OF THAI VERSION OF WHEELCHAIR USER’S
SHOULDER PAIN INDEX (WUSPI-T)

SUPPATTRA SUKATA 6037596 RSRD/M

M.A. (REHABILITATION SCIENCE FOR PERSONS WITH DISABILITIES)

THESIS ADVISORY COMMITTEE : WARIN KRITYAKIARANA, Ph.D., NOPPORN
JONGKAMONWIWAT, Ph.D.

ABSTRACT

The purposes of this study were to 1) translated the Wheelchair User’s Shoulder
Pain Index (WUSPI) that measurement to evaluate shoulder pain on people with disabilities 2)
evaluated content validity of Wheelchair User’s Shoulder Pain Index —Thai (WUSPI-Thai).
Translation with cross-cultural adaptation was following Guidelines for the Process of Cross-
Cultural Adaptation of Self-Report Measures. Content validation was determined by Index of
Item Objective Congruence (IOC). For rectify appropriately question in Thai people, the index
was administered to 30 users, who were people with physical disabilities, used manual
wheelchair more than 1 year, and age over 18 years old. Revise index to final version and
evaluate test-retest reliability and internal consistency were conducted. Construct validity was
measured by assessing the correlation of the WUSPI-Thai with the DASH-TH. The final version
of WUSPI-Thai was administered to 60 people with physical disabilities (spinal cord injury),
used manual wheelchair more than 1 year, and age over 18 years old. Results showed that IOC
of each item ranged from 0.67 to 1.0. The Cronbach&#39;s alpha coefficient of the
guestionnaire was 0.89 and test-retest reliability was high (ICC = 0.88 to 0.98). WUSPI-Thai
had moderate correlation with DASH-TH (r=0.49). In conclusion, WUSPI-Thai has high

reliability and content validity for measure shoulder pain on wheelchair users.

KEYWORDS: WHEELCHAIR / PHYSICAL DISABILITY / SPINAL CORD INJURY /
ASSESSMENT FORM / SHOULDER PAIN

115 pages
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1.4 aUNAFIY
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1.10 NIDVUUINANTIVY

Quality of live
TG
Spinal cord injury Physical disable
Independent living
A
A
Wheelchair user —>| Physical activity
Shoulder function
Weight bearing - Transfer
| - Wheelchair mobility
- Self-care
Overuse
- General activity
v
Degenerative tissue
A4

Pain

Standard measurement The wheelchair user’s shoulder pain index (WUSPI)
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q

qU1A AN, Haz WU VITTITY, 2012)

2.2 Yszanmsuaduved JudHTad (Types of Spinal Cord Injury)

ludunas (spinal  cord) L?Jumwaaﬂﬁf'm%u“ﬁuﬂ13§Qﬂ13ﬂ13Lﬂ§au"lﬁa
(motor information) HAZA0YANTTUAMWSAN (sensory information) 5¢HANANDIAZ TN
1588152 a1M (neuron cell) ﬁﬁmmﬂﬁ@u”lwmasma%’ummi’ﬁﬂ To1)52a1m (axon) MNwad
Uszamiinuaumsaaen lnanazmssuanudnndeunion ludunds Tasiuusazseiy
Y95 1nlszan (segmental nerve roots)

luszAunIzaNAUHAIdIUAD (C-spine) fsmlszamiavua g szdu Tassn
Yszamazay C1-C7 fﬂsTwa'aaﬂmmﬁaizﬁuﬂiz@ﬂﬁuwﬁqf'nuf:”u dunnlszamszan C8
BONNITTNINNTLANTUNAIILAY C7  uag T1 NILQNTUNAIAINAIAD (T-spine) U310
Uszamianun 12 5¥au HAZNIZANTUNAIAIUIB I (L-spine) S3nlszamianua 5 sz
Tﬂaimﬂizamfusaafmmm%’fizﬁ’uﬂiz@ﬂﬁ’uwﬁ’qdmﬁ’u HAENIEANAUNAIAIUNTLILY
MY (sacrum) U5znoUAIY 5 ﬁzﬁ’uﬁgﬂﬁmiﬁ’gﬂuimqa%’wqﬂn@mﬁm%ym?mﬂﬂﬂﬁsm
Uszamiluananaii 5 sesfieaninanyeila (sacral foramina)

é\”ﬂ‘Hmzmaq"lmﬁ’uwﬁ’qﬁﬂnmmwﬁamLﬁﬂaﬂﬂﬂuﬁﬁzﬁu L1-L2  Tuusnw
du1a109230n17 conusmedullaris  wagdadlvzHudulszamiangivuaeoenuilu
ANEULAAINIIN (58091 caudaequina (Kirshblum, et al., 2011)

Taodiomamsviasui ludunds lumamsunnd @unsoutaeimsuaiun
Tsa'lvdundanagyldiii 2 Usziandsil

1) madulvdundasiiaauysal (complete cord injury)

- Tetraplegia

- Paraplegia

2) m@ﬁu"lmﬁ'uwﬁwﬁﬂ"bjaw,m‘f (incomplete spinal cord injury)

- Central cord syndrome

- Brown-sequard syndrome

- Anterior cord syndrome

- Cauda equine syndrome
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- Conusmedullaris syndrome
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1) mmw"lmauﬁawuﬂﬁwum (complete cord injury)
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i‘lJﬂ'Zﬂllgﬁﬂ 11!3$ﬂﬂ§l1ﬂ’ﬂ'§$ﬂﬂﬂlﬂﬂwfJTﬁﬁﬂTWfl]uﬂﬂﬁgﬂ‘ﬂﬂiglﬂulﬁu‘ﬂ (S4-S5) (@AFUN I‘%N
a 4 a < 4 ]
AUNg, 2012; Kirshblum, et al., 2011) Taeiionan1suIARY Tagauysaina) 9 a1IT0NU
< A3 a A
Usznnvoamsuiauuuuiiiluen 2 Ussinn Ae
- Tetraplegia

=

AOMIUNNT 09 W30 FeANUA T IUMTTINTMTIATDU 112

u 9

(% [ o

9
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"W Y =] < 9 ~ 1 ] [ A [ 3
Tuldsawdimsmauanidulsgamioguen Insaduras H3ensoUNIAINNMTUINRDY
V181)szarnuay (brachial plexus injury) (Kirshblum, et al., 2011)
- Paraplegia
A ' A = ) A
ADMIUNNI0I 3o gITonNUa T IUMsTamsnsiaaoulud
[ [ o w v 1 1 1 < 1 1
narMssuANUTan TuszAuddIun HazHAIaIUA1 HI0TNNTLANNILIVUNTID 1A 11i59W
Y
F1E1A0 NAnnANUFemeInmsgnateveudulszamlnInssdunas lunnz vy
@ 9 9 |c§:§} Y] o a A v A a <3 o o
wdid o lFauld nanluegiuszauueINeIsanINHI0szALNANIT LAY d167
97022 UTNAFINT UL UANT 09 1) danane conusmedullaristia® caudaequinabld bisINDINT

<3 [ { ] o o
vanuluszvulszamdiutareioguonivilo Tnssdunaq (Kirshblum, et al, 2011)

<3 o @ Aa [} 4
2) ey lvdunasyiia lueuysel (incomplete spinal cord injury)
A A [ o <3 1o A o [ ;; 1
Aoz lvdundsnaRuuadunasnsinauvesszuvlszamluszaudinii
1Y) a Y] v A Yo < = ] < g’/
sgaunesanInved ludunasn lasuuiany ldaudaranssiumiiu (S4-85)  Ne5EUL
' k4 9
Uszamdamsmsmauvesndwiie sauanvansolumsviiunduiloygasouning
@ . [ YR A g}J Y= dy A [
M1iN (sacral sparing) a3V szammssuaNugan 1 Tu 2 W3one 2 ANuganil Ae My
mmj"ﬁﬂﬁuﬁmm (light touch) uazmﬁ’ummj’:ﬁmmau (pin prick) UM5INUVOITLTUY
ADUAUDIDA 1UIA (reflex) TABDINIUAAIDNINILUANATNUA WA WK UIULAL AN UITIVDY

o v A o < a a
Tvdundan 185uuadu (edwu Tadung, 2012; Kirshblum, et al., 2011)
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- Central cord syndrome

I <3 o o o 1 o
Lﬂum'ﬁmmﬂ‘lﬁumUlsu’duwmizﬂUﬂaﬁauﬂaNgﬂmmﬂ I1NNII

A
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v

% o o o U I 1 ] d a
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=) 1 Y &y =) a A = A oA
N39O UUIIVDINAINIUD VOINITHIVTIUUVUUAEND HazloIN1TNUYUFUNTININY

2 @ y=2 3 . = @ 9y 9 < a
ﬁmlﬁﬂﬂ?iﬁﬂﬂﬂ?ﬂgﬁﬂﬁ]ﬂﬂ'Jﬂ(paln) L!ﬁ‘éﬁlﬁﬂﬂ"lﬁﬁ‘i_lﬂ'l']ugﬁﬂﬁ@uLﬂU(temperature) GHENTY Tay

v v

a

AUNE, 2012; Kirshblum, et al., 2011)
- Brown-sequard syndrome
< < = = & a 1 .
LTJ‘L!ﬂ1i‘]J1@]1,5]‘]JLL'Uﬂ“ﬁﬂlﬂ%ﬂ‘ﬂuﬂlﬂﬂﬂﬂWNUﬂWi@ﬂ (hemicord
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v Y Y= 9 1 . . v Y ) A . 1 v ¥ Y
TUIANNIANVDAD (proprioception) NTTUINITAUALINDU (vibration) miiugﬂﬁmmﬂu
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[ 1 @
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N
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ﬂﬂ')ﬁlﬂgﬁﬁJTﬁi‘lﬂ’JUﬂﬂJﬂWiﬂlUﬂWEJ"lﬂ LLa%WﬂWﬂiﬂ!IiﬂﬂﬂuﬂJNﬂ (2DFUN I“ZN'JH‘VI%, 2012;
Kirshblum, et al., 2011)

- Anterior cord syndrome
I S A [ (% 1 ~ a
L“]Jufﬂi’]J'l@Lﬁ]1J‘1/1Ulf’llﬁlﬂ’ia\1i]'Iﬂﬂ'liQ@ﬂl@ﬂﬂﬁzﬂﬂﬁﬁuﬂ@ﬂﬂ'lﬂmuulﬂ
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Y= YR Ay < v o ' A A
‘ﬂ'J'lngﬁﬂL%‘]J‘]J?ﬂLLﬁ%ﬂ]TNEﬁﬂﬁﬂqmﬁaﬂﬁﬂulﬂuiuﬁgﬂﬂﬂ']ﬂ'JTWﬂTﬁﬁﬂWW Llﬁzqmulﬁﬂﬂ'lﬁ
o 4 ~ ' g D) Ao A o 92
‘VIN'IL!"’U@Q?%‘U‘UTJﬁ%ﬁWTIﬁQﬂ"Iﬁ UDINTDOULUIING 2 VYN IﬂEJ‘VIﬂﬂﬂﬂ!ﬁa@ﬂ"ﬁﬁ‘ﬂﬂ'ﬂugﬁﬂ!‘UT

@ YR 9 v Y < A [ 9 =R o a Aa
ﬂﬁill‘ﬂ'ﬂllgﬁﬂﬂ]@ﬂ‘]]@ msiugzmﬁuﬁzm’ou LlagﬂTii‘]Jg‘ﬂ'ﬂllgﬁﬂﬂ"lﬁ‘ﬂﬁ\W]TJ (oNVU IQNTJH
N, 2012; Kirshblum, et al., 2011)

- Cauda equine syndrome

I [ Y] 1 a 9

L‘]J‘L!ﬂq%JﬂTﬂﬁﬂﬂVl‘UiWﬂ‘]JiSﬁTﬂﬁ'Ju cauda equine DANITNANUIN
Uszamarniidinnazau L2 aell) arulnainannmsinvesnszgnduraiaiventaziod

[l k4
. a ' 9 9 9 Y !
(thoracolumbar spine fracture) 9tAANANTENUABVINA1AY19H14 150 2 119 nAWievI80U

o 2 9 X dyye 2 ‘o LA a vy X
LLINHAYUA G]f\iﬂa’]lllu@‘ﬂulﬂifﬂWaﬂjgmﬂﬂlu@QﬂﬂﬁgﬂUWﬂ'l‘ﬁﬁﬂ’lW ﬂa’]iJLu’E]ﬂiglw'lgﬂﬁa'l'Jg
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99UITI UDINTBITOUJNIT (saddle anesthesia) nauviedhellaay gansziedlila (o7
¥ TNIUN, 2012; Kirshblum, et al., 2011)

- Conusmedullaris syndrome

Wumsuatvveslvdundilusiesesaeszninanizgadunds
A9UBNIAZAIUIBT (thoracolumbar junction) %uag'ﬁmzﬁummwm%amw UANUUANTBIVDY
szvlszamaans ifamyseulnidlen (flaccid) 130805 (paralyze) TANWUANTB1 1Y
szvulszammssuanuidn Insaeuanesvesszuulszamoaludalininnd
(hyperreflexia) v1niinsnaRidulszaMuSnunIZwHiiy (sacral - cord) az¥i 1Wgade
MIAIVAUMTNNUY0952DUTAEIZ (urinary  dysfunction) Az gaydonIuianToUNIG
W1in (loss of perianal sensation) Iagd@aunyudaniuldaey (eAwut Tadung, 2012;
Kirshblum, et al., 2011)
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o o [ < o o o
mM3mauvesszuudszan lvdundinnmsuiay lvdurain unanvod American spinal
9
injuries association 14 5 szaudanl (Kirshblum, et al., 2011)
A 3 <3 o [ 4 =
A = Completenoiilumsinany lvdurawnuanysel gydons
1 Y
mavealsgamdsmsuagmssuanuian luawnsonuaunanileyzannsuinuag b
ﬁm13a%’u:qlmmﬁﬂmﬂiuuazm‘%aﬁaumﬁﬁﬂ’ﬂ (No sacral sparing)
B = Sensory Incompletend gayidonsiauvesllszamdinis 1dae
o [ [ 1 A [ Y= AAa @ & o a g/}
lydunasszavanganiimssuianuidanimimisazszunilszamainmsihaulnane 2
9 . 1w v 9 9) =R J Y [
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C = Motor incompletefolin13y1auveeszvULsEaMTINS5 U
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2.6 Uszipnuesaaaunms
uigeemiu 2 Uszinnae
1. iﬂﬁ'ﬂﬂuﬁmimeﬁuﬁ'ﬁmwmu (Manual wheelchair)

2. souraaunmsuuy Wi (Powered wheelchair)

2.6.1 39UIAUNMTUUVITUANITIAY (Manual wheelchair)
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2006)

sorfanuimsuuui lannsuialsznn 1

-9 aﬂ"muﬁmi HUUNINIFIY (Standard/everyday wheelchairs)

- iaﬁ"muﬁmiﬁmﬁ'mﬁmmzﬁ’ﬂg'u (Child/youth/growing wheelchairs)

- sethaudinsdmfuganmenna wieanuiu@eusin (nstitutional/nursing
home/depot wheelchairs)

-9 aﬁ’muﬁms LL“U‘]J‘L?I’}TWﬂJﬂﬂJ”I (Lightweight wheelchairs)

- solanuimsuuUlSUe U3 01884 (Reclining/tilt-in-space wheelchairs)

- S0UAAUAMSHULTISY (Specialty wheelchairs)

- solanuAmsd SR (Sport wheelchairs)

- soanuAmsuuul$uEy (Standing wheelchairs)

- s0aAUAMIA NS WIAUMG (Transit wheelchairs)

- ‘jﬂflbﬂﬂ‘L!ﬁﬂ1iﬁ1ﬂ§mﬂ§®u§w(1ﬂﬁlﬂu$u) (Transport wheelchairs)

Tagsoisnufinsuuunasgudnihuainmdn Ueninetr1g liause
Usufinaanld seduminfisedseaunarmdaniogend Indmsusuitelidauaaunsa
Wusaranufinis 18 anwevesiiinuunes i audugiauy uasdinsedu1ae e 1919
amnsageasmisnufima Ui 1] nazSiamnsa 1o IdsunazaUnsalia uiinanwae
Snde madunuumuaauwena soisauiinmie lildgaeonuuum Imung ausuau
Tanunilunsziedumslfoaudiusaluoeuvessaaufinsuuuia 1 faunse

y
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UM FENe NS wluNUeNINIY AEAINABNITIARDUN TlTiﬂﬂuWﬂﬁﬂJ@ﬁigiuﬂWi

A A YA o T Aa A o < A Y [ A Y Y A 9
maau"lm maaaﬂmmleummuqmmmgmnmw%mmumaaawm LWﬂiﬂﬁﬂuﬁﬁiﬂﬁj

< v
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2.6.2 sorianuiinmsuuy Wi (Powered wheelchair)

i\ Y 1 H
sousauimauuy lihaulngszidugduuuaudy Fuilujuidfuldivang

o @ @ a o . {o 9 1 o 1 v 4
ﬁ?ﬁiﬂiﬂu\iﬂuWﬂWﬂLUU‘ﬂﬁqﬂ (manual wheelchair) ﬁ@]?LﬂW%HQi]g’ﬁ)ﬁl@ghuﬂu"ll’f)ﬂﬂ"]"llﬂlﬂaﬂu

u

dyw = o v W 4 1 o a ~ 9 A dy A
u@ﬂﬂ'lﬂufl\illﬂﬁﬂ)ﬂ‘ﬂlﬂw'lzﬁ'lﬂﬁﬂﬂﬁilﬂﬁgﬁﬁﬂlﬂw'lz wusonsaunmsnlunaaoulununen

P
o Y

A P = ~ (] (% A dy Aaa
Wiomanse; inoalszuniamnsoengd 14 legluanbuzmgu; inoueiiniiengudes
A @ a Y A o o < o a Aq Yo A A~
N30 FOUIAUNNT TUMSTURAOUAIMSTUIAN; LaZTOUIAUNNITN IFIVIAaR WY
1fu'la'ld ( Johnson, Abledata fact sheet on powered wheelchairs, 2006)

' Y
sorfanunmsuuy Tihenunsutalsznnldaail:
- SOUIANNANSIEUVYUAAEU (Drive System)

) [ <]

- sofsaunmauuy IWihd@msuen (Powered Wheelchairs for Children)

b4
o o

- sowsaunmsuuy IihAtiimdnmn (Lightweight Powered Wheelchairs)

A q 9

- sosauAinsuuu liihnldlunsenni ety (Blevating  and  Standing
Wheelchairs)

- soeaudmuuy ooy ueunsedee (Reclining  /  Tilt-In-Space
Wheelchairs)

- sowsauiinisuuy Iihawaaimuaadeunas drui v uunmena (All-
Terrain Chairs and Beach Chairs)

- sonfanuiinsuun Il lumsuiuld (Stair-Climbing Wheelchairs)

Tagsofsnuiinisszuu lWihiisnvazadiesusatsaufinisdimfuani

annsadfuldinssuhminfiituduvesszuui19augu 14 Sn1sldmdaa lifihen
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<3 | v A A& ' a
AR ITuNaY 92 IANNYNVBIN ALY 1azeINT VN NUHINRa T A Ty
v o < < ¥
AUHANNAR UL TTUANNYNVDIN1IZIAAAY (Adriaansen, et al., 2016)

1NMIF1329UNNFIATUMIANBIVEI  Adriaansen LAZAME (2016) NUTLAY
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anuianelaluguaimdiavesauins lvdunaunasuluszauaeudiann Tasazuuy
= =< 1A (% =
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An1onae

2.8 WeNBa3s NNV IMslIn

2.8.1 Henumazmsnanndvilia

y=R I A 9= o v YAy 12 S X v
ﬂ?WNgﬁﬂl‘ﬂUﬂ?ﬂﬂ@ﬂ?TNgﬁﬂ RRERN !,Lagﬂ'liiﬂiﬂllllW\ﬂJi%ﬁQﬂ “ﬁﬂﬂﬂﬂﬁgﬁl‘u

U U

Y a

o & A A v Y & '
1INMIVIARVYDUUDIED TAsATIHTBN1INIT VS 1T umaliinamsaouauo I
v v A 4 .
szamon Tula 39le uaze1sual (Terman & Bonica, 2003)
<3 g’/ a 3 4 v o 1
Tasanuiannuliniuzinaiudeddsunuiangnnizquania threshold f
o = o Y a ] Ay A . X W Y S I Y
Uz 901991 1HIAANMI VIR UVB 0180 519N (noxious level) FaInTzauiuo1nu A
2’, 1 <3 o ] < { a £
13 mechanical stimulation IFUMIUIANUIINATYANANTUBENFUUTI HIOMTVIARUTINAYY
[ :i' 4 . . . 1 A ° [
Tasnsanetiiote 1ag chemical stimulation L%uqmwguﬁgw%mumﬂ (11AN1 40-45 °C
A 9 ' ° 9 o = ' £y 92
¥3olpeNI1 15 °C) MIADVAUDIVBIMITAIUMIONEY Faanu demanszquanuian
I ?zl/ 1 1] 1
puihatuazuanannuldluuaazyana (3163 gAN329, 2007; Lacroix-Fralish & Mogil |

2009; Foulkes & Wood, 2008; Namer & Handwerker , 2009)
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2.8.2 Uszanvesmsuia
< . .
- anuRulIaneme (somatic pain)
[ <3 3 A

wue M s UMilou TawduNY (pricking pain) Yaauavulliadeu

. . & & . . . . N .
(burning pain) 12070 12191408 (aching pain) ﬂ?ﬂ?ﬂ‘]_l 9] (throbbing pain) 1791i@ (cramping

g < a < y a
pain) 1109and10 1W%oa (electrical pain) Tasnsznszauldinannuivianianeiu azina
vinmsnszquvoudulolszam type AOuaz C fiber (3163 ganiag, 2007) Taglaudainiim

[ v v

HANANYDIANEUMTUIA UTNUANY 1azgaNlinig synapse voudulolsyamnianriia

9 v
1469 1314

M1919 2.1 LLﬁﬂQﬂ’)HJ!LGlﬂ@IN"U’ENLt%IHGlEJ ASﬁberLlﬁg C fiber (Steeds, 2009; Lewin & Moshourab

, 2004; Koltzenburg, Stucky , & Lewin, 1997)

AOfiber C fiber
U%L’Jm‘ﬁ’JNﬁ’J Body surface, muscles, joints Most tissues
ANHULVDIAIN 3 an Rapid, pricking, well localized | Slow, diffuse, dull, aching,
Fuiheiisy burn
AT UNIZAD noxious Mechanosensitive, heat Heat
stimuli
yatlszauilsgamusna | Laminae I, V Lamina I
dorsal horn Y99 lydUNAd (substantiagelatinosa)

<3 [ . .
- anuviliavessdeizaielu (visceral pain)
d' a [} 1 o 1 Y o v A
Wenaeinsina luawsoszydnuslddanu niie1ns
SNV INNIZVUY52 MR TUIA (autonomic nervous system) TABNITSUAIINS ANUDA

[ (3

9 Y
@ Y 1 o 1 1 1 o @ < a
oirzmelutiuszuanatenu lludazdiu Auegnudmudsuanuianivie w vine
g}J ' Ao = G
1 NiTueeziiivala (5195 gAnsN, 2007)
< ' {
- ANUAVYIAATN (referred pain)
< ] Aa X a A & 1A = v v =
Hhuanusvihanmedy o usnadud lilssnasnuiugen
He1ms wudiheni ldasenavazionmstainuusnadzie Tasesneiuielaan

nuasne 11l (3163 §AN399, 2007; Capps 1182 Coleman, 1932; Head, 1893; Steeds, 2009)

Q
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a. Convergence theory ABMS synapse VoInsualseaInue visceral
. = . . 2 v =R o Y o A a

organ L& somatic organi spinothalamic tract wenuTh Inauewaduruandiaianaia
T

b. Facilitation theory 1NAINATEUaUTZaINN visceral organ l1/an
2@ threshold U®3 somatic organdralisuiAIGAn Idanduilszamiemeiiiosedie
=S
1987

<3 A 1 o

- ﬂ’JﬁJL‘U‘U‘]JDﬂ‘]JSL?Im‘I?IQﬂG]Wlﬂﬂ (phantom limb pain)

< < A A = o Y Y

Lﬂummmuﬂamﬁmummmummmgﬂmaaﬂ'lﬂ Wy lugin
[ T W o
FUMIHIAATENALUUYTOVU (Melzack , 1990)

< Y . .
- anuviaueuauilszam (neuropathic pain)
< % a 3 Z},

m3Rvllavendulszamgeornnavuldaneszuulsezain
[ o A 1 o VA A
drunan szuvlszamen Tuia uazszuulsgamaiuate Snnulugnduimnunse
a dy v R YA~ o 1 o 1 a 49! < A g’/ S 3
WHFI13059 BENNDINITAINA1NNILUBNINIMINATUIDI 1)U ) W18 ) HIBVWATINTIY

a < g

A09A Tﬂmziﬁﬂﬂammu 9] (causalgia) Yrndou (burning) 81 9 (tingling) 19199 (shooting)
Y= A . A A . . .
gaﬂmuauiﬂuum (stabbing) 139U®1IN1T¥ (numb) (Osterweis , Kleinman , & Mechanic ,
1987; Steeds, 2009)

Y

2.8.3 M3uanuiandvilia (Nociceptors)

@

o YR < . A v o YR ~ ] dy A

25UANNFANIVYIA (nociceptors)  ABAITVANNIANNOY I LILIDIBDI19NY
< 4 1 o < a 1

Tagmwizanuianidvie Tasleswmelasumauudunamsdenszualszamain

J v J =2 o Y a o 1 . '

sepudseamaindane lddidseamaiunans e lvinan15u1a 1o nociceptorsi1g 9
[ { 1 { Aa

Taouyailu high threshold mechanoreceptor (HTM) #aouauainonsilasunlauss

v Y
Tasaaia (mechanical deformation) (8% polymodalnociceptors (PMN) NzinaTupoaUIAD
a3 j’ 4 '
MU VUDU DT 15U hydrogen ions,5-hydroxytryptamin (5-HT) , cytokines, bradykinin,

histamine, prostaglandin, Jeucotrienes!HUAU (Steeds, 2009)

2.8.4 nalnmaiiannuianduiia (Pain mechanism)
a <3 g’/ = aa A 1 [ ~ ti’ A o =
lumaifaanuidvihaiu Ingufiwenmendininiiiowegniiiaiy aziing
aoelaTasaulosou (HHMIo Tnunmeulosou (K) sonunusnauninsiiais ¥3sild

a v 3 < a %
mansnszqualfuanuaniuiialasase wazuonainii Inyau (globulin)  1ANINITHAT
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S . a g
rou lasigoaTisAu (proteolytic enzyme) ¥3lunszduinaiilu bradykinin, substance P 1@z
Y

calcitonin gene related peptide (CGRP) "’ﬁujﬂﬂﬁﬁmﬂm?%"lﬂﬂizé}mﬁuﬂizﬁﬂ/]iﬂﬂ?m

<3 = 6’5 @ 9 Y a 1] A . . =1
!ﬂﬂﬂ?ﬂiﬂﬂ@]ﬁ\i @fWNEJ\‘]ll‘]Jﬂﬁg@JuGh’ilﬂﬂﬂ']3"’1]6']8%'3‘1]@\11(?'@’[’)@&'@@@ (vasodilation) HAZUNT

< X g < v

Waue98aa 10U (histamine) ¥l unaldnruianavldgnveredniursniielaeiFen
e . Ay ¥ ¥ L doa o A =
ﬂi']ﬂj;]ﬂ'lﬁmu'l'] secondary hyperalgesia TﬂElu@ﬂmﬂmimnmmuumuu NYIUTITAIDU 1 N
Y Y a Y 1 @ Y v o YR < Y <
ﬂ"]lﬂiﬂﬂigfﬂuiﬁlﬂﬂﬂ']ﬂ'ﬁTJ'JﬂhlﬂLGULlﬂu u@ﬂ%’]ﬂﬂizﬁ]u@'ﬁﬂﬂ'J']iJEﬁﬂH]‘]J‘]J'JﬂIﬂEJ@iQLLa'Jﬂ

v A a (] ' A v v YR 1 Y a
GANTTUNYUALYY prostraglandin Ez‘ﬂ]’ll]ﬁﬂ threshold ﬂladmi‘ummgaﬂm ﬁmaimmms
E) o A 2 N P ¢ . .
ﬂiz@!uﬂ”lilil‘iJﬂ?lﬂVl"l’JLLazuTuﬂlu (sensitization) Liflﬂﬂi”lﬂg]ﬂﬁﬂ!ilﬂ primary hyperalgesia

(57613 gANTIN, 2007)

2.8.5 3Uszamiuanuiamdvilia (Nociceptive pathways)
Aan @ Y= b 2 A A < A A a 2
0dszamivanuiandvieiy szGunnleinsuiad uveulaaINATY
[ v v YR < 1Y = a o o
nszudlszamazgndeninarsuanuianiviia 113 dorsal root ganglion Uinm ludunas
Y |1
TaonszualszanozgnaluLazaIHilenIdoIszAUHIY posterolateral  fasciculus W30
Lissauer’s  tract  noudrdsnszuadsramdinludelvdundadans st lddiusnu
gﬁ 1 dy @ (% Y 19 o
anterolateral system 91Uz dInzualszamunldaw lvdunas dhghudues woud
J == <3 4 o w ~
ANOIAIUNA HAZHFIUTOAABNNG AWAIA (3197 §ANTN, 2007)
9 g‘./ Aasn ~ 1 v W dy
Tamdulodszain Aduaz C fiber Uz HIDYsTENNAUANAIIAUATH
a { o d
- @uledszam AsfiberniodnlszaminihnnuidnunDY fast  pain
(Neospinothalamic tract; Lateral spinothalamic tract)
wasnszuadszam ldausna lvdunaa o lamina 7 1 Aouaz1n1169 ventral
Y
portion  U®N lateral funiculus91N1HUIDYszamuIsd vz Imsuanuuua 1SS reticular
formation Tufuanes nazdtlszamdIuiiniao vz daH U9 ventrobasal complex YDAV
P
@91 thalamus nowvzas l)dsavesdriuiuanuidn maihnszudlszamuuutivganso
o VA g Y o ~
srysumuaniy ldsanu (5165 gansag, 2007)
a { o <
- duledszam c fiberwiodndszemmMihanuianunyuy
slow pain (Paleospinothalamic tract; Medial spinothalamic tract)
Taonszuaiszamazgndal1dq substantiagelatinosau® e lyd U1
] 2
(lamina 1I taz 1) nouaza 1y 163 ventral portion U0 lateral funiculusnouag liduga o

v Y
s lausnamiladaas lil
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o Reticular formation 11 fg]l”luﬁ U

(0] Tectal area YD mesencephalon

o Periaqueductal gray matter

g}J ad t;! % =)
1nHIDIszamazau 1adq intralaminar nuclei 1151384 thalamus 1119
=) [*%) =) ﬁ' 1 é ad = dy 1
inavedlalysiadd uazusnadu q vesanesdIu basal ¥F9I01sramyiaiiaz 1y
a L g t gz % I 4

asaszyusnuiu lddany saunidssuniunisueuveadil 161109910 reticular

formation @NIUAIU (39613 FANTI, 2007)

= d A ] Y Q‘J a
2.9 FInaAIaniveIUs IvauazmslysatinunNms
[ 1 Aa A =3 I 1A 4
79 lva udenesiiagaluea (synovial joint) W udenenansamnaeu 11ld
A Y 9y Y a dy é’ Y Aa A Y ] 1 [
110 11199d38 Tasaaiaveavenestiatioe linanminaeu Inildangranasaunal Iae
Usznounie nszanduen (sternum) n3an la13 (clavicle) n52ANT 154 (ribs) NszQnaZAIN

(scapula) HAZNTLANAUUVY (humerus)

U

- ‘|}.1

. 55 — Acromion

r _1;\1-———'- -

-‘{ ol Glenoid cavity
/ ' ()

Scapula

\
————Humerus

J 9 !
M 2.2 p3Atlsznouvesde Tnd
An: (shoulderdoc.co.uk)
£ ' LI v o A
Tagludo lwa eunsomisdededoseonunla aall
1) Glenohumeral (GH) - To@pa1nHINTZYNAUIIULAZALIINVDINTZGNTZIIN

¥ 1 Ad Y o A Y I I 1A = . L.
L‘]JL!"’UEWIﬂﬂlﬂﬂ?ﬂlﬂﬂjﬂﬂﬂiﬂﬂﬂﬂ'ﬁmﬁ’ﬂul‘lﬂ?"’llf]\?ﬂulﬂlu Lﬂuﬂlﬂﬂﬂ“ﬁﬁiumﬂa (synov1al JOlnt)
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Aa ] 1 A Y A &l a U 9 Y
FUALL (ball and socket) ﬁ?u‘u@ﬂﬂﬂﬁﬁﬁﬂgﬂﬂﬁu‘"ﬂﬁ‘u@@ﬂ ﬂ@WUW'Jﬁ'JUﬁu']ﬂJﬂ\‘]ﬂﬁgﬂﬂﬂu
Y A 4 . = VY ) o
LU LaZiUINaUuaga (glen01d fossa) “ﬁﬂﬂgﬂ”luﬂl']ﬂ‘ll@ﬂﬂigﬂﬂﬁgﬂﬂ
I 1 H [V 1 4
2) Coracoacromial arch — Wuaruntanvaz Ideszninalaiases (coracoid
' = . o 2 g J Y A A
prOCCSS) Lm%ﬂguﬁ']\i“ll@\‘]ﬂiﬂﬁlllﬂu (acromlon)“llmﬂi%ﬂﬂ’c’fg‘]m cﬁﬂ!ﬂuﬁQUTﬂ\iﬂ@glﬁu@ﬂigﬂﬂ
Y A 9 o 19 ¥ v a A Y A s .
AULLUY LW@ﬂ@QﬂullllolWﬂigﬁ]ﬂ@]uuﬂlulﬂﬂﬂTﬁLﬂﬁﬂuﬂﬂﬂﬁ]TﬂLUTﬂﬂu@ﬂﬂ (glen01d fossa)ul‘ﬂ
NMEIMULY
3) Acromioclavicular (AC) — Yoaoszni19e Insmeu Insaa (acromion process)

v R J 1y Yy 9 Y 3
"Uf’)ﬂﬂigﬂﬂﬁz‘ﬂﬂ %QLﬂUﬂﬂgﬂ@ﬂ%@ﬂﬂﬁgf}ﬂﬁxﬂﬂ LLﬂ%‘IJﬁTEJ?j@ﬂ"IHSUNGll’f)ﬂﬂi%ﬂﬂulﬁﬂfﬂi”ll,ﬂu

v
1 A

9 [ A ' Y
m@@@%%’sﬂgluﬂm,ﬂa’ou“lwaﬂlm"l,ﬁmmmumlu
. I~ 9 1 1 v .
4) Scapulothoracic (ST) — L‘JJL!"IJE)G]?Jiz‘Vii]NﬂiZ@ﬂﬁ%“Uﬂ!,mz%wIﬂﬁ (rib cage)
o Y a A o a [
Tl'lclﬂlﬂ@ﬂ’]ilﬂaﬂullﬂjéll@\?ﬁzﬂﬂ‘luﬂﬁﬂ'l\wnﬂﬂ

. Y gt | ! ~ . £ g U
5) Sternoclavicular (SC) — VOABILHINUNYILTEN (manubrium) HAUTweaIy

o A o Y < 9 A A A
UugaveInszgnduen wounulaevesnszgn lulmi udeaeitidiusielumsindoun
1 9 A A Y
vod lauazdauuaunimsnaou wivenszgnluaidn
6) 1”costosternal — ToADTENINATUY19DINTZANUUYILT B (notch for 17 costal
] ' Y
cartilage) L%@Nﬁ}’mﬂiz@ﬂﬂ@u (1" costal cartilage) ﬂﬂﬂﬁzﬂﬁ?fﬂﬂﬂ%ml‘iﬂ (lSt rib)
7) 1costovertebral — V0APITNINNIZANTUNAIVTNAUI|UNTZANNBUDDNNN
' Y
A9 (transverse process)1UNTZATI IATIFUTN (17 rib)

[

ylqg ¥ & A 2 A A Y gd a < X B
Glumﬂi%ﬁﬂu@ﬂuWﬂ’]ﬁﬂﬂﬂuWﬂ’]ﬁ HMNHNDANITUIALUISISLIIDIT W

U

Yt
9919 {NY
1 a a 4 { o & @ a 1 ] 4
sUsnialnd vioyanadun N uiludesldsoiaauiinig (Koehler, 2017) aaulngjrzinaou

o a ] S v I 9 1Y A g A <3| o
iﬂuﬂﬂuWﬂ'lﬁTﬂﬂﬁlﬂfﬁﬂNﬂﬁ’Ju‘Uu "lmwmﬂuma"lﬁa VDADN UIDUDUD Lﬂuﬂ']i“l/lN"lu
v & d ¥ A g & A

ﬂi%ﬂ'"ll!ﬂl!‘ﬂ\ii%‘ﬂ‘ﬂﬂi%fﬂ“ﬂﬁﬁﬂﬁ uazswmiz@ﬂuazﬂﬁ’mgﬁa Lﬁ@ﬁlu3ﬂuﬂﬂuWﬂ131uﬂﬁ
0o A [l [ I ~ 9 A =1 A o .
Mnongsuaaa lTudnezdluntu Alseideu v5elun13viay (Curtis , Drysdale, Lunza,

Kolber , & Vitolo, 1999)
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MITUIDHIAUNNT

[

uisoonilu 2 %239 (Koehler, 2017; Audi, 2016) §13il

Phases } Contact { Recovery i
@ 4K L ¢
r I L G S \ -
Periods [ Initial | Propulsion ? Re_Iease [ Potential Ped.o.ds of Recove.-w .....
Contact - y

[ < ) a
HIN 2.3 MITUUIFNUBDINITVUTDUIAUNNIT

nn: (Koehler, 2017)

1) Push/Propulsion phase
I ' 2, 1A o y < Aa A Y Y A
19 UBIA AT NIVINTUT DUIAUNNIT eaﬂuiwymwaiwaamaeu
= [ 1 1 A y ] I~ 1 1 9] dy
Tiaudarreneuszilaseiiononainiailu Tasenunsoutiauilugigess il
. P AA o " a 3 v & P =
- Initial contact: mmu@ﬁ]‘U@gmnmaﬂﬂuﬂlmmuaiamavlﬁaﬂ
o 1 dyd Y dy J Y 49' 1 =
mecluﬁmquﬂaﬂmmuaﬂqmaumu (flexors muscle group) HALNANNIUDNYUIHBBALLYY
Y v
(extensor muscle group) NINAAILVUANVEIIVBINAINITOAIN (isometric)
- Propulsion: BN DNUIUNDAUINTUIINUT DURIUNET
vy A y X ) 1A o v A y & )
5lwaamaaummm’esama"lﬁawwmﬂummﬂaﬂammaﬂqmmmu (flexors  muscle
a o v X ) . vy & ' a
group) UNTHAAILVUAINYNIVDINAIULUBD AT ULUT (concentric) LASNAINIUDNQUINYYA
9
LYY (extensor muscle group) UMINANMVUANVENIVBINA W DEABIDON (eccentric)
[ Ao o 1 A X k) dy 9 ]
- Release: ¥19NMad9zilansiiooanainiefunduiioseudo va
A o 1 dyd Y j’ 1 k) di’ 1 ~
‘vwmm1u%3quﬂaﬂa1utuaﬂqnaaggmu (flexors muscle group) LagNAWUDNYUINIALLUYU
a @ Y di' A . . A ~
(extensor muscle group) ¥N1THUAAIUUUANNYIIVDINAULUIAIN (isometric) UBDINNUYUNT
A Ay
wnaeu Ivniesunn
2) Recovery phase
I ' o 1A ' y o A 9 ' o
Wuraaaisulaserausanenunnig LAIMHULVUNOUISHIVY

v
A

Y a ? y A D) o v Aa y X \
11UDNATY ﬂﬁ']ll!fl«l@iﬂllsllf]uh"iﬁ“VIﬂTQWUiu%?QuﬂﬂﬂﬁTMLuﬂﬂ's]?JQf]LLGlI‘Ll (flexors muscle



v a a o a o A a & N
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= @ Y A A . Y & ' =

group) UNMIHAAIVUANNYIIVDINANWIUBBIASIIODN (eccentric) HALNAINIHONYUIKTEA
Y Y
LYY (extensor muscle group) UMINANMVUANVENVBINA WO HATUIT (concentric)

] d' 1 A ' 4‘ = 7 9 a g = g’/
¥1an1laneiionsnainiafu edawaundu llsuusnaiudnasa

A Yy o a A A | Y] o A [ [ y
i lidovossniiaaunnsiadounge lasausouladnrazyeansiidenau lsuaalu

Y

=
U

Z¢8

a ¥
BNATI

A =~
-q\ .-&’1
"_\&f,} ‘/ \
&"*“" \"'f-""/
AR SL DL SC

Sowk o al. 2016

% o A (2 (% b = g’/
NN 2.4 Llﬁﬂ\iﬁﬂymgﬂlﬂﬂﬂ"ﬁ‘LJNJ’E)ﬂallllﬂ"l]‘]J’Nﬁuﬂﬂﬂiﬂ

3: (Audi, 2016)

v
A A

~ Y = = o ) A A Y & A

ATMNHINN 2.4 LAUND ‘WiJ'lfJiNllEl‘ﬂi]‘lJ’Nﬂul‘WfJLﬂﬁ@uﬁﬂiﬂuﬂﬂuWﬂ1i Iae
9 2R o A A @ A o Y A g}./ [ Y] Y Y o dy
muﬂiz 1’73J1EJ€NE1ﬂHm%ﬂJ@ﬁil’E]Vl’Juﬂﬁ’UiﬂL‘WE]i]“U’Nﬂu@ﬂﬂiﬂ Tﬂﬂumanymzmmﬂﬂ AN

A [ [ = [ )
- Arc (AR): #93UNAUMTLAVIASINTINY U
. . . A 2 A y
- Single looping over propulsion (SL): 49UV UH 191U
- . A E A X 9 o
- Double looping over propulsion (DL): Poonvuviedtutaunaun
v Ao ' 2

FEAUNAINIINY

.. A v o 1 Y
- Semicircular (SC): Joruasnluszaudinineilu
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Star: of Stroke |1

" 30 MP marker §
B Eind o Stroke

N
\ Start Angle

MW 2.5 M3 TAus WAz yuYuzATNIINApURDTDITIAUNNT

nn: (Boninger , Baldwin , Cooper , Koontz , & Chan, 2000)

A . Y o Y A~ A Y
INNNA 2.5 Michael L. taganz lamsiausaazyuymghiimsnaoudoso
Y HA y 1 1 QSl 1
UIAUNMT NIV U initial contact (3807 start of stroke HALIAAUFANOUIY
Yaoo291ulus29 propulsion 5ond1end of stroke IasyuvDINIARDU IHIVUZ DO
4 y & L} 1 1 X %
AU UNIMNAI push  angle  1AYIZOZHINTZHINANINANADNUNTZQND IATHoU
. A = 3 o = Y
(acromion) A® YPOS Llﬁzizﬂzﬂjﬂx‘]ﬂizﬂﬂﬂiﬂimﬂu (acromion) nugﬂﬂaﬂanaaiuumuau

VAULNDULALHAUATDUTDIIAUNNITAD XPOS AININT 6

_— » Acromion Process Marker

YPOS

' 1 X Y o .
NN 2.6 LLﬁﬂ\ﬁ%ﬂ%ﬁ‘ﬁN‘i%ﬁ‘l’i’J"Nﬂﬂﬁ\iﬂa%‘iaﬂﬂ‘uﬂ‘i%@ﬂﬂiﬂilﬁﬂu (acromion)

n: (Boninger , Baldwin , Cooper , Koontz , & Chan, 2000)
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A a A ] & A P ] a A a
LiJ’f)LﬂﬂﬂTﬁLﬂaﬂuﬁ@iﬂuﬁﬂUWﬂ"lillﬂsUNﬁu"l fﬂ%kﬂﬂﬂ?ﬁ!ﬂaﬂullﬂa\‘]‘I/INGD"Jﬂa
s . . A A Yy o A = Yy A A A 'Y v a 4
1893 (biomechanics) NNYIVBDINUNITIAADUNVOIAD ﬂﬂl‘ll’f)!,ﬂﬁ@uﬁ@ﬂTﬂﬂTiﬂUUﬁ!jﬂl'}\?ﬂu
Y 9 42' 1 v 9 Y = 9 o a g’/ o Y
Vl‘]JEUNWL!']iJ'IﬂGULl Lla$§$ﬂ$ﬁN'i%?i')']\‘]‘l]f)ulﬁﬁﬂ‘Uﬂﬂf‘NﬂﬁNa@ﬁﬂuﬁﬂuWﬂ'ﬁﬁuaﬁ ﬁ]g‘lfl"lﬁh’i

AU (frequency) UM SINAUVDIADITDUIAUNNITAAAL 11TITIN (resultance force) anay

' A A

~ ~Aq Y A M A A 2 A Y o
uazuuuﬂﬂumimaamamﬂuwms (push angle) INUUYUH NANIND YAUAADUADITINNITIU

P4
=<

a X E) Y tg = 4 A ~ = 9 A 9
mnmmﬂu‘lﬂwwummw FINAFTATNNWNITIAADUNISAUVUU amuwawa”lwamz%

A A o A 2 Y A ) M a Y= o .
NITAADUNAN 5ﬁu1Uﬂ1§La831ﬂqaﬂaq ﬂuwﬂ’ﬁ‘ﬂGLGIfﬁﬂu\iﬂUWﬂ']iiﬁﬂﬂa@ﬂﬂﬂ (BOl’lll’lgeI' ,

U

Baldwin , Cooper , Koontz , & Chan, 2000)

2.10 21msthave lnaluauiinsnlysaiaaunng

T
A o

a oa ] a 1 o & {
m3sUfiaaudediivase iudhwunenddglumsiugaussonimvesaui
=

' 2 D) < o o { Y 4
ﬁ®1ﬂﬁﬂl16@uuﬁ\ﬁﬂ\‘l 2 U i]?ﬂﬂ?iﬂ?ﬂli]ﬂllﬂlﬁuﬂai 1ummz‘wmmmmmmumimﬁau"lm

1 [

A 9 I =i ~ A o Y Aa a o a = I J
wazindoudatludrundidynganszinlimannudase sousaunmsvanareiuginyal

g

'
A o

g12ANNaZAINAE IR (Samuelsson, Tropp, & Gerdle, 2004) tHolim3lFsnsaunnglu
A A A Y o A g Aw ~ A o A gy A o
manaou lvinsemasudiodnesluaunnis nandu TsaFeu Mo nieldnesi
a 1 9}4‘ Y < a = Al 1 0o A o o w
NIN35NeWIN AN IFTniauinmsazionmsieseadiuuusziamshineiassesiiu
A199) IFUVULIAADUTDTIAUNNT VAIZTUTD VUZUAIAD HIDVULIADOUI10AUDI HIaUNA
A o Y a v dy a 1 A o o YA ?,’ v A LA
i liinaomsthamaiinimnnanssuaeg i iliimsaaihminisesadiuuu s
= 9 d' @ a (] [ d’ o Y a d‘ dy d‘ 9 [ 9
lfemsldnuaninmnu lledrsaeiiies i lwnanisidenaaisves oo lude lvald
(Curtis , Drysdale, Lunza, Kolber , & Vitolo, 1999)

[

a 1 @ a o v Jdo '
aunguesmsinaeInstaalvaludldsomsauinstanuduniusnuszausg
A ' YA A a A A a Y ' o A [ 4
27 ﬂﬂﬁluﬂquﬁﬁsﬁﬂwﬂ'lqu'lﬂ ﬂ%i]ﬂ'ﬂlllﬁﬂ\‘]‘ﬂﬁwLﬂﬂ@'lﬂ13ﬂ'§lﬂulﬂu1ﬂﬂ’3'l UAZYINANUTNUNUD
[ @ [ o A Yo <3 VoA [ [ o A Yo < ] %
ﬂmmmmvlsuﬁuﬁam”lmummﬁm Gluﬂ'sjll‘ﬂﬁZﬂ‘UhlsUﬁuﬁﬁ\iﬂl’lﬂﬁﬂ‘UTﬂUﬂU@QiuigﬂU T2-
=\ = A a 9 "W Y 1 T oAA < [ [ [
T7 Eﬂ%ﬂJﬂ'ﬂllLﬁfJ\WlfﬂgLﬂﬂ'ﬁﬂfﬂﬁ']_I'Jﬂsllﬂhlﬁaulﬂﬂﬂﬂﬂ'NﬂQNWNﬂ15ﬂ1ﬂlﬂﬂqmﬁuﬁﬁﬂi$ﬂﬂ T8-
' YA v A 1 ) = 9 o A
T12 !Lﬁ$1uﬂqum%ﬂuﬂ%uu'JﬁﬂTEJQ'Qﬂ'JTi39]‘UiJ"I@]ﬁ:%;'luLLa$Mﬂ151ﬂ55ﬂuﬂﬂuWﬂ1ﬁﬁluﬂ13
A Y 1 ) == A A a 9 Y o o
AADUIIIUINNIT 12 ATINDIU ﬂ‘JJﬂ'313Jlﬁf]\11/1’1]Zlﬂﬂ’t’ﬂﬂ1§ﬂ'§lﬂ1uﬂl@‘lﬁﬁ1ﬂlfﬁuﬂu (Ferrero, et
al., 2015)
A 9 @ a = a 9 U U J 1 @
Lll’l’)lgljhl‘;])'iﬂu\iﬂUWﬂ133J’t‘)1ﬂ1§ﬂ')ﬂﬂinm‘llﬂ]lﬁﬁ VCTINANTENUN NN DAINY

a A A A 2 aa a A A X2 g,
W35 Ao Mgy AUNTWFIAUVDIAUNNITISAAAN taztioe1MsUIamuaIunim
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Ianua1usalunsiinenssuNtMsAao U 1MI15 000n1TIUIT1NNIEAAAIABIFUN U
(Gutierrez, Thompson, Kemp, & Mulroy, 2007)
o 1 1 1 Jq 9 ] a a
nnmsdrsranueInisitia lvalungudldsousaunnisoznulumangs
VINNIUNARY (Gutierrez, Thompson, Kemp, & Mulroy, 2007) taziieiinmsu/seuieusins
1 1 . 1% ;’,’, 9 . @ =< 1 ~ 9 <
1 Tnalungu tetraplegia (GumIALULYT N9 2 4919) 1182 paraplegia (BUNIAATIAI) A 1FT01I9

A ] 9 9 ' Yyyq ¥ @ Aa ° @ AqQ Yt
aunnsnuNludums1dau orgueangud 14 Yaldsoiesaunns siuaudr Tuanldaoe

v
A o

o J =} A 9 ' ! = 1 [y ] A o o W an
dUavinriau Tsaiseou ﬂi@f‘lTi[lG]ﬂ’Jﬁ"I’JN@nQG]vl,iJ3Jﬂ’ﬂll!,mﬂ@"l\iﬂl!@fJNiJufJﬁTﬂﬂJuVlNﬁﬂﬁ
9

Y v 1 1 4' d‘ 9 1 [ =2 O % 1
Yo 19913 2 ngu ualuisesvesmsmasudrolunaazu s Tt Tuelumsduso luuaaz
o 4 =\ 1 @ [} A o o W an U [ . = 9
dlamazinnuuanannuegniisdayneana Taenuni11ungu paraplegia 9303 14350
< a 1 2 ' J . 1 = Y o a Y
WIAURMT IUaIUUNINNIINGN tetraplegia  Tungauilaziimsldsomsaunmsuny Ivihuag
9 a 49! d‘ 1 v A 1 = 1 1 9
mslgszu leasoaneniusoNuana N UBNNGY LagKAMIANBINDI 15% VYOINqUH 1%
Y '
nanuaneiioimitade Inaneuazinldsnilaauiing 78% veangqu tetraplegia 1Az 59%
1 . =1 9 1 3’, 1 9 o a 1 9 1 =
YoINgu paraplegia 11011312000 lnaswaldsnisauiing nquildueaiulionnisiia
Y 1 ]
aaoanal uazuaula lvans 2 419 Fawunlunqu tetraplegia 32A1NFNANINNIINGY
. . . = A A A Aq Yo
paraplegia (Curtis , Drysdale, Lunza, Kolber , & Vitolo, 1999) TaemsaAnutilinseslonlyia
p1m3aade Inavesd IFs01Tsaunng Avuunilsziiu Wheelchair User’s Shoulder Pain Index

(WUSPI)

v 2 '
2.11 puvilszdiunlylumsisztivenmsiade lvia
InMssrsmuuvlszdunlFlumsdssiiude lva dnyazdomoy uazinum
Y
mﬂﬁ'ﬂmuuimmamm‘uﬂizmu vl’?]}ﬁl\‘lu ( Elixangst, Schwyzer, Aeschlimann, Simmen, &
Foldhahn, 2011)
- Disability of the arm, shoulder and hand questionnaire (DASH), short version
(QUICKDASH)
< A Aq Yo o P ~ ¥ )
Wunvulszmuileiae1nsuasnsiiauredseNAaINUULNIHYA 30 VD
o L] v 9 A o 9 < ' Y KR a
Moy uuailuvemneInue1ns 6 9o (91n1517a-3, DIMIHUTUI-1, DOULTI-1, VoTAAA-
Duag 24 99Met UMY (MIMOUYeI19Ne-21,  numudiau-3) tazduiu
QUICKDASH 9&1iv0Ma1u 11 70 (81013-3, M3311914-8) 1azl QUICKDASH-9 (9171151)70-

o 4 ' @ g’; 1
1, MINNIU-8) Iﬂﬂﬁlﬂﬂl“ﬂﬂ"l'i1ﬁlﬂ$!LUULL‘U‘Ullai$ﬂ‘Uﬂ$Lmu aaua 1-5 lag 1 ﬂmuuwuwﬁq
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o 1 A = = o 9 d‘ o ] 9 A
w'ld luennie lulienms uaz 5 azuuune hldenuniiga virla'ldae wiouaaseinis
~ 9 a a o 1 9
wniiga uazansalsuuulszdivludszdiumsihauvessenadiuun lanieluna 4
W wag 2 WINdIMSU QUICKDASH
% a I a { ) I Aa
Fawvudsziiu DASH Husvudszidiuigminnlstunuvlsziuinasgly
[ 9 1 a d' 9J < a 1 Y =
Asiao1nsave Inavesauiin1snlysnrisnunns neunsldldsunsulumsineen
MaInede 1MavreIauing tazinumImInNUaNHRUS N UTZAUANNHIINUINIT0NTAT
Lé 1 = [ o Jd v
My FINUN TUNANUFURUTAY (Merolla, et al., 2014)
- Shoulder pain and disability index (SPADI)
I~ A A 9 a o 9 1 Z’, 9
Wurvudszmunlalszmlueimsuaznsinnuuedte lvaunavua 13 90
° o P P} Yy o < EAN o
M0y (1mM35170-5, MIN1U-8) tnasnnis Inazuuu Taglyssauanudviesaunsea 1-
1 Y
10 Tag 0 Ae'lutieinmsthame liaude 10 Asliomsihaminiiga Tasunuilszidiuiine
o Y v Y 1 a o [ 3 A 9 ) a =
winldiannuynveseimsilaade lnaluauiins ludunasanuildsotsaunng
Y v v
Wu N TUNQY tetraplegia (SUWIAMILAT 119 2 919) BANUgNUDIBINITUIABEN 80% FIINNI
ﬂﬁjﬂJ paraplegia (E‘ﬁJWMﬂ?Q’dN) (McCasland , Budiman-Mak, Weaver, Adams, & Miskevics,
2006)
- American shoulder and elbow surgeons (ASES) society standardized shoulder
assessment form
I~ A Aa @ A P 3 ad v A o o w
Wunuulszmuni 3 anyazmnig Ao 13919 19I55 ianaiaslsediu uag
I a 1 % ° (] { 1 1
Wusuulszmunau ldausaia ldareaies doaiaivag luldniulnde Ivaiesodis
= = a A . [ o 9 1" 9 o
987 TasasliuuuYI2eiv 2 uUDAL patient ASES (pASES)Ia lagadnu 14te4 tisdamiaiy
I ' K a o o w ..
1 3 @1 Ao 91m519 6 To anuluiuag 2 9o N tasszd1Iu 10 9o uag clinical ASES
[ a 1 o 3 1 1
(cASES)IaTaeliguszidiu utsdomomilu 4 @ (uenuaazdndio-ua1) fio 03f13
A v 9 < 9 K ] °
maoulva s 49 91013 11 10 AUV 5 Vo uaz AN luiune 8 To uaz 1 A0y
A g a3 ° [ 1 [ I~ ] <3 o [
Hareila dnasims Idazuuwtludasuuuy 19/ 1ulsaeumiuszauanuduiladvsy
v v V& A A A ~ Vg
wateeimsthatazanuluiung Tag 0 Ae Afiga waz 10 Ae Yaauiniga uazutiuilu 4
Y
sEAUAZLUY aaua 0-3 Tag 0 Aolumansald 1 Aevildernuin 2 Ae i ldneudiaen
A 1
uaz 3 Ao luen

a g 9

& A A < a @
G]S\‘ll!’U’]JﬂiSﬁ!,iJuu 3Jmi1%LﬂumJ1J1Jizmummgmslumimmmiﬂm UBDIAU

A Aq ¥ o a A ] v X dq u 9 !
‘Wﬂ’]i‘ﬂ‘161)'5ﬂu\iﬂuwﬂ’lﬁ'1/]1]@']ﬂ'lTiJ']ﬂﬁ]'Uﬂa'liJlu’f]ﬂ(lG]fﬁluﬂ']ﬁWﬂq\ﬂlﬂulWa (Rotator cuff tears)

wazithsumsrnda e daanuansalumsrianuvesve 1va Jung, et al., 2015)
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- Constant (Murley) score (CS)
T v Y o I U A a o o w
HUAHATeMDINeDNTY 4 @3u v 811M51U19-1 PIATUTEI1IU-3 ANNAINITD
4 [ I a H [ @ H 1
Tumsmaou'vi-4 tazanuudanse-1 Tasdlunuvlszdiunansodaauiavonnanula
9 = = = 3 Y = 4 Y o [ v 9 < v
ugazislasundasieauaniies Yinaumnis 1Hazuuudnsurvee nsiatlusea
o v Y o 3 A A A 12
AZLUU 4 52A1 LazMIIaneTzaAlnNuRIVLIa 0 fio 1hauniigae uaz 15 As lulieinsiia
14 Y v Y a o o v & o A 1A A o Y
@ g Iazuuuveuindenaiaslsziiuiluszauazuuu 0 Aoudiga 1 Ao lda
A 1 A [ A yy A
g lugauvesanuansonumanaou lna uuaullu daunsoniou vl lddreaues nio
(P=} A Y A A A A A A
lufiormsthavmzndou lna Tduaniiy 2 azuuunn 30 osen Tagi 0 Avudiga waz 10 Aod
~ ) <3 [ 9 A 1 1
Nga vazluirveanuudans e 3alaen13 150303 Isobox TUMINIAY 90 BIFT I AZUUUAD
0.5 ATan3y uazAzuLUgIga lIAY 25 AZIUY
Y
a < a I [
imslfunudszdviiiunudsaiivinesgiulumsiaeinmstiade lnaves
a d' 9 o a d' a = d' 1T A =1
aunnInlysnilaauinns isosuiediwanaiuuivedninisdia lvagenanisuuaznisil
" 1 9
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I a { o v o ° 1 H a
Wunuulsziveinmslrandusiusoumsiauvests lva niuldnanuiae

a J g < o {o o a L4 o { o a
ﬂﬂ@ﬂ]@\?ﬂalj@llﬁﬁ ﬁm‘ﬁm} 16 s191}?) Lﬂuﬂafammuﬁmm@‘ﬁmﬂﬁmumimmimﬁmﬁ%“Vlﬂﬁjmﬂ

21mM3@1a) Tasasvly=1 azuuu asv'luly=0 azuuu uag liansalszmivld



o

wdia MGy WinIneaeuiaa fIF.1. (3%81miﬁuw‘,amsamwmﬁms) /35

- Western ontario shoulder instability index (WOSI)
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2.12 uuulsIiuWheelchair User’s Shoulder Pain Index (WUSPI)
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cognitive interviewing)
1 BJd' o < Y 1 9
- nguAmhnaeuuuvasunwAIsiuaunuveanguihrugly
Y
HUUAOUDINUY
Y v 9y

- aastingunaassld due 10 Au annnnguey (18 Yau i) way

NAMWATHITIAUNUANANAY
] o A @ R v Y o ] 1
- neuwihdiminagedunuainaiatedin 1uiluediels awisa
A Y o A v a ¥ A ' A a & ' A yya o v 2
aous ludamaunitudoanuanldvse I tanuaamiuegalsiie Idgudiamaiil 5o
= v 9 a 1A o ] =3 =\ o %,‘ A
ldsnslddaovunuaeuninesuieindendineuuedals saulUdearslinisieg vio
Y

DI

o Ay v 0 3 = Y a
- ﬂ']@'I@‘]Jﬂhlﬂ‘ﬂ'ﬁu']unﬂulﬂflllﬂ')’]llﬁ@ﬂﬂﬁ@ﬁﬂl@ﬂllﬂﬂﬂﬁgluu

v
[J

) ) = 9 a Y = Aa
- gowmsowdemowiglsuuudsadu bidh e saudeiinaan
g1 Iz aw

9 9
Y o 7

A Ao A aa v 9 ~
- WelMuIeANHMIZAVIVoUY Turuaoun1snaaoalsn1sl
= o Y @ 9 A A a 9
msdenm Idmunziunyesdu nsenwnlnavesd 14
A Y & F) Y = [ dAa =K
- myheglanaadoyavzdeslimsdunialiFean
[ o @ [ A 4 Y o 4
- rudnglumsduaivalfelszaumsaivesddun iyl
a Ly d
4) gmuﬂﬁgmuﬂuuauyim (Final version)
A Ay Y ) A '
nuvdsziiulumuindsams Tduanmsudasmuiunounnainun
gﬁ = Y v o a 1 @ A
navua taza13ums 1Fauavmvualunuulszdiuuaazarfuiisiinisud lu
5) 1Pna51)52ndU (Documentation)
Y
Tuduasumsulanisansonstaeudounadaldnnena1saie
Y v
HAZLUNLENAUUTUADUNNAIVT AU
9 v J Ay
- msuwdannmpiauntunlunyINgeans

o o 9
- ﬂ15ﬁ§ﬂﬂ1llu$u1ﬂ1ﬂl’dl%83°ﬁ1iy



o

wdia MGy WinIneaeuiaa fIF.1. (3%81miﬁuw‘,amsamwmﬁms) /39

[ I 9 o
mMswlanaunutlunwiauniiy

myagldymiinesznimsnageums 14 uaglimsSunlaeu

puvilsziiuntivauysel
Y
nseduediedislunaaziunou Surudiiiiiunaaeunis 1y

anpazeIdiinTIua e Astmses e Az

msudatadausssy (Cross-Cultural Adaptation)
Huwmalunmsutadu I musssuAIY Cross-cultural  adaptation  guideline  (
Beaton, Bombardier, Guillemin, & Ferraz, 2000) ﬁﬁ“ﬁ
1) Initial translation (%umuém’iu“lummﬂa)
- ﬂ‘iy’umumﬂﬁammﬂallﬂgﬂumywﬁé’fmms (forward translation)
I@ﬂﬁﬁjﬁsﬂwm&,mﬁmmm 2 MY ﬁm%ﬂilﬂﬂﬂﬂuﬂTH15@ﬂi]“lel(ﬂ1H1ﬂ1ﬂﬁ}uﬂﬁﬂ)l,la$ﬂ1y1ﬁ

Y ° 9 Yy A oA Aq ¥ o A Ay
@@Qﬂ’]ﬁﬂgu’ll’lﬂuﬂa Tﬂ‘c’l@L“}fﬂ’Jﬂf1tLlﬁlzﬂaﬂllﬂ1H1LL3J Wi@ﬂ'lﬂ’]‘VlblqﬂﬂuWaﬂﬂ@ﬂ’IE’IWW@Qﬂ’]iﬂg

v Y
1 lutla vazaansonezFouMeuanuuana19ued 2 MU e

A A

= = Yo A 9 £
- amswesusaulunsula maeanaenlsmiviodeanuiy
Tumsuila

9

] 1 a3 QJdl A A 9
= ALYy 2 MU slucﬂ']ullﬁﬂﬂ'Jilﬂul’d]l%ﬂ?%WﬂJﬂNﬂ?Wﬂlﬂﬂﬂm@q

[

H A Y H
WsoninauneInUlonINIAalnytsonNuARIIUeoAUeIU D sHduIY daunud 2 1
Y A Y A a o aa D)

ADANANNFHIDYUNAINNIVD
[ d
2) Synthesis of the translation (mimmswwsamwmmﬂa)
o 9/d' 3’/ 1 ] A A
- MruagaveINsLlanngFeITIYNI 2 N1y Taeniui 1 aAs Tl
1 d’ A
MUN 2 A T2
o a R g’/ Aa A
-y udssiununsudans 2 gAauINITUUNDHIAIY
Y o = a <3 1 (] o A Aa
Mz auvetamny Tnsgamuanuaariuvesauaiu g uvagmuuaganuulssiiung
a 9 ] 2
MINTAANWHIZENYRIUenNN U INdeemsazulaitlu T-12
U I % U
3) Back translator (Msudanavunilumunauaiiv)
% 3 o a
- msudandvuuumeduntin sz lduvviszdiuluga T-12

Tagdulatlatisdoyannuuulszmuduniio vz lunswdennulunuuilsziiu



Anias quazag NUNIUITTUNTIN/ 40

2 A v @ I Y o
- 3Jﬂ1ﬁllﬂﬁﬂ1ﬂﬂ'nil'n/]ﬁf]\‘]ﬂ'lﬁﬂaﬂu']lﬂuﬂ']ﬂ']@uﬁuujﬂfJ

A 1 S 9 A Y A A ?
LHYIBIY 2 NTU (ﬂuagﬂ’quﬂﬂﬂl'ﬂﬂ 1) Tﬂﬂﬂl%ﬂj“]ﬂﬂ]uﬂgﬂﬂ\iuﬂj']illsﬁﬂ'lsﬁ']ﬂ]uﬁlu 2 N1 M

9

e2€

Y @ ~

Y 9 Y A = 9 A A @
mumua‘uuuazmym@mmmﬂa IﬂfJQLG]SfJ’J‘IﬂﬂJU%Zﬁﬂﬂulﬂhﬂ’nwlﬂﬂ’)sll’ﬂﬂﬁi@QNWEN

e

v Y
Lﬁfﬂﬂ‘ﬂLﬁ@?ﬂ‘ﬂNﬂﬁuﬂﬁ%@ﬂﬂ'mﬂﬂiﬂﬂﬂﬂﬂmﬂﬂLL‘U‘U'IJ')'&L?JHH“LJ
v Y 1
- ﬂﬁ’i‘L‘!@'IGIIWIJFNﬂ”lillﬂﬁﬂﬁ‘]ﬁﬂﬂﬁjl%ﬂ?‘lﬂﬂﬂlﬁ 2 MU T@ﬂmuﬁ 1
A oA A
19 B1 N1UN 2 AD B2
. ¥ o o
4) Expert committee (ﬂmzﬂszmmsgwmm&yalﬁmmmu)
¥ A v 3 A o A Ao g
= ﬂ!ﬂfﬁl’ﬁﬂﬂulsl,'ﬁﬂ'ﬂhlﬂuLﬂEJ’Jﬂﬂllﬂﬂﬂﬁglllu‘ﬂllﬂ'lﬁuﬂa@'m"UL!G]’E’]“L!

9
UINMINUA IﬂﬂWﬁ]ﬁmW%WﬂLl‘U‘Uﬂi%quslu%ﬂ T1, T2, T-12, Bl uay B2

Y A A a = 9

- AFe19gy M5 wnTansiEnana fi3e1gynI1eaIn
= 5 < ~ ~ o
quam AFenanene vazdulansmsulalhflunnndesmsuazduilatudanduin
I 9 )
WuMEIauRIY
YA Y < A o a v 9 Aa
- Aoy ldanumunernusuulsziiy Tagiatennaisan
Y 3’/ v Y A
92ADINTOUAQUNI 4 HIT0 AD
l)ﬂﬂuﬁmt’lﬂﬂlaw(semantic equivalence)
2) d MUIUAUAY (idiomatic equivalence)
C4 a - . .
3) Jsgaumsalnany (experientialequivalence)
4) 1LY 1AANIAY (conceptual equivalence)
5) Test of the Prefinal Version (naaedldnuuiszidiunungs
M20819)

I 9 A A v a
- lﬂUﬂ'ﬁﬂ@a@\‘li%’uUUﬂigluu‘ﬂu']ﬂ'lﬁl!ﬂa UASHIUNTINWITITU

9 Y o

a [ 1 @ ' { J
AT guaihimsnaasslsuuulszdu nunguatedsiitiunquithuueve
Y52 UTIUIU 30-40 AU
19 o= = o a Y o Aq 9
- dumwanadyminanuvaziiuuulszsiv vediaiunly
o 1 vo9 Yy 9 A a oA 1
ANUHNBYIM NNquENaaos I doiduonuzNALHI 0 Ti
(=) Y o < A I 2
- winlufimsud lvdSudgenezdollumsduganisutaaiy

Y
Q/

YUADUMUTUNIIT



o

wdia MGy WinIneaeuiaa fIF.1. (3%81miﬁuw‘,amsamwmﬁms) /41

UNN 3

A UHUMIIVY

3.1 Yszmnsnazngueieas

3.1.1 nguilsznnsazinmn

v
@ a

a 9 A [ [ S A 9 @ A
aunimsmumanaon lvan lvdundananuildsaiauimseuudunion
9 H Y
A201159AU (manual wheelchair) 11 litfeena1 11 Nunamenaznaaniiony 18 Yajuly
3.1.2 IMIUNGNAIBENY
1 1 4 Q'I o 90’
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2017)
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De

14) nazdo 15 varzuou TaslmAzuuWRas 2.31 £2.61, 1.75 + 2.48 118 0.96 + 1.67 A1NE 191
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ATIN 2 (Retest) WU UAASHUUIRAY 13.38 + 16.37 ASLUUU u@m"lwmmsﬂaﬂma"lﬁammz
) A I o {
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4.2.3 NaM3IAANNNEIN5UTIIAT98319 (Construct Validity) voaunuiszidiu
Wheelchair User’s Shoulder Pain Index ﬂ‘lQJJ‘UﬂTHﬂ‘nEI (WUSPI-T)
Y Y
INMIAOULUUUTLNUVOIOAFUATNINNA 60 AU HAIDINTUFANTIVINL
] 122 =~ Y] ~ M Y a a ] @ <
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1NM5AULV V521U Disabilities of the Arm, Shoulder and Hand (DASH) 2171
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MIN 44 MINLAAIRUANEUZVBIRI13 W IT TUMIAEUNULTOUN I WUSPIT $1191 56 AU

GO mila

91 38.64 + 12.44 1) (18-68 1))
LNl - 9e 41 Y

- WQN 15 AU
il ofaauiing 8.15+8.97 1l (1-32%))
Uszinnsmienuding sUInUANS LT IR UAIBITIAU 100 %
AUNAUHIANUNNIT lydundanaiu 100 %
Suadunaede Sufinaoudiofiesde 8.88 + 4.64 154 (2-20 ﬂ%ﬂ)
soreAuRnIg
2 Tualumsrhan/Eou 7.17 2.7 537114 (1-12 52 Taq)
I ldmaauimnnsorhauedisnas 13.46 + 16.82 $2 114 (1-72 52 T1s9)
dalat

I~ 1 H 1 H 1 'o [
Weig: toyaudauiluaune + arudeunuiasgIu (Mga-a1gaga)

A a < a 9 1 ysq ¥ o
1319 4.5 GITH'NLlﬁﬂ\?ﬂglluumﬁEJ%WﬂLL‘U‘]J‘]J'ﬁZHJuﬂ'NlIH]UTJ'JﬂU'i!'Jﬂ!“llfJhlﬁaﬁlu@‘ﬂﬁhﬁﬂuﬂﬂu

W5 IUMIIAg 2 A9

) ERLTRIY] Mean SD ERLTRIY] Mean SD ICC
Yy Yy I Yy Yy 1
HIU15IU HIV13IN (average)
av v = Aav v =
JUATIN 1 JVYNTIN 2
(Test)* (Retest)*

& 9 = o 1
msnaoudgasua g (transfer)

1 56 0.63 (0-6) 1.45 55 0.58 (0-7) 1.49 0.93
2 50 0.86 (0-8) 1.77 49 0.88 (0-6) 1.68 0.93
3 54 0.61 (0-6) 1.35 51 0.53 (0-5) 1.29 0.98

4 34 0.71 (0-6) 1.47 31 0.81 (0-6) 1.4 0.91
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fimslumsindn 2 ada (o)
o |  um Mean SD 1IN Mean SD ICC

Q139 A3 (average)
Seuntaii1 Suntai 2

(Test)* (Retest)*

msinaou' 11 (wheelchair mobility)
5 55 1.75 2.48 55 1.85(0-9) | 2.26 0.86
(0-10)
6 54 2.31 (0-8) 2.61 52 2.63 (0-9) 2.58 0.83
MIMNIATU5ZI1IU (self-care)
7 50 0.92 (0-6) 1.56 49 0.99 (0-6) 1.56 0.83

8 52 0.56 (0-5) 1.18 51 0.53 (0-7) 1.3 0.95

9 55 0.53(0-6) | 1.23 55 0.55 (0-5) 1.2 0.90

10 49 0.24 (0-4) | 0.72 48 0.21 (0-4) | 0.65 0.90

11 50 0.7(0-6) | 1.57 51 0.63(0-6) | 146 0.93
nanssula EJ‘VQI'J"J 14 (general activity)
12 54 0.83 (0-6) 1.59 56 0.63 (0-6) 1.27 0.80
13 32 0.84 (0-8) 1.78 29 0.69 (0-4) 1.26 0.82
14 44 0.82 (0-5) 1.37 42 0.86 (0-6) 1.5 0.94
15 56 0.96 1.67 56 1.02(0-7) | 1.87 0.83
(0-5)
590 56 13.93 17.99 56 13.38 16.37 0.89
(0-77.3) (0-73.85)
winew: Seyaudauiuminde (Muhga-mgaega uas FabeannINATgIL vesAzILY
SRR
Saudidhindser - frunudidiiniseiinmnssudananlugedanifinm
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M3 4.6_&5]15']\“]“?(@]\‘1ﬂ%!tﬂﬂlﬂ%ﬂiﬂﬂﬂWi@]ﬂUL!“]J‘]JﬂigLﬁuﬂlﬂ\iﬁl1ﬁ1ﬁﬁﬂiﬁ1u3u 50 AU UDI

a < a 1 { o a [ a
puulsziiuanudviausnude lvaludhldsodsauiing (WUSPI-T) nu nuuilseiiv

Disabilities of the Arm, Shoulder and Hand (DASH) Afunm Ine

nuudsziiiy WUSPI-T | suuiseidiv WUSPEI-T | DASH atfumn Ing
ATIN 1 (Test) AN 2 (Re-Test)
Mean = SD 13.93 £1.99 13.38 £16.37 19.14 £ 14.18

<] 1 { ' {
weme: Yoyauaauiuaunae £ dnndeununasgiu
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5.1 9n1s1ewanisudanvuuilsziiiv Wheelchair User’s Shoulder Pain Index —Thai

|
(WUSPI-T) tHumuning
4
MIAnINIIMIuauuUI2iy Wheelchair  User’s  Shoulder Pain  Index
d o 4 { 4 o =) 4
(wusPD fluntiuniz Ine (WUSPI-T) e 1 yaans itneadesaunsnimuulszdiuiin
v v 4
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msuarunszurumsuladiuimusssy (Cross-cultural adaptation of self-report measures) (
A ~ A d
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é 3‘, a 1 9 a 9 9
Fa91nvuaeumsutlanuuilszmy nunluuiesveanunuuvlssiuduntiy
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¥y A g9 3 o s A o S 9 & ) Y Y o
Taindeanuily “vaziusasud vsosauemos lsan19v19” FansiSudennuldidiny
a 1 [ A a FY Av aa 9 []
U3unaenudeanveslsemanudanvulszdivaiusony 1a luauiseineves
1 a dd‘ Y [ d' [ 9 1 a =
ANULANANNIMEIFUAN TalmsdSulasumuiausssudumsuasnelulsemadufe
9 A dy A I 1 dy 2 A o I ) Y 1o
Tude 9 910 “vazamvienoadota” 1ty “anldiFomanlinszqu” wazAwn1em Taund
2 Y )
211819 (Chair) lufin@iu (Up) m3tndoud1eaa(Transfer) azA131 nass (Box) gnisuld
a A .. . . d! [ d‘ 1 dy (] 1
IMINZTUAINATBIBUR (Vij, Chitra , & Kshitija , 2014) FamsUsulasuapuraril idawase

79 9 a @ 9 o
mautla vazilszgnalsnnulszmiunenainsul et imusisy
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5.2 aaUsiewamsTannuieansuBaie (Content Validity) voauuyulszidiv

Wheelchair User’s Shoulder Pain Index ﬂ‘lQJJlIJ‘ITHﬂ‘VIﬂ (WUSPI-T)
1% [ 4
ﬂzuuuwﬁmmaaﬂﬂéjﬁ)wmmqﬂizmﬂ (Index of Item Objective Congruence :
A o Y o Y Ay v o ' & o
100) Wnsanlsuljstemniusedon lanziuudindr 0.5 (91501 03ADON AT WIHF1TT
an 1 9 o 9 9 9 9 9 9 =
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Y o S = a 9 Y o A v
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o1an 19 1818V u F9V9ANUMUAIAY ATl 1D 5 “UULIUINIAUNMITAHD U UNAT 10
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¥ D) D) a A o s A P 7
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' 9 o vy < o s A A 1 P PR 9
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5.3 nUs1amanisTan1ud ¥ e0e (Reliability) Yo auuUU52131 4 Wheelchair

User’s Shoulder Pain Index 21U lneg (WUSPI-T)
lumsdaanuinsedevesunulsziiu Idmsialunquerarainsauinig
I @ o Aq Y o a Y A v A I
vinmsuay lvduras MlFsnnsauimsuuudunaoualonssau osninmsuiany la
] ) Y a a v R 9 dy ] 1 dy L= o A Y 9
dundsihldinaanuiimsaenas Faneumiioimadasnguil lutianusuilundesldso
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1 4 a a g
NAMIANEIANNU AT DY wUUUTLY A18M1TATIZHAINIINTAARDY
molunuuilsziiu(nternal consistency) WUAMINAOANGDI1UTZAUFI (Cronbach’s alpha =
Y
0.89) doandodn Uy Uz lunmailu WuA1 Cronbach’s alpha = 0.88 ( Arroyo-Aljaro

VoA o 3 R
& Gonzalez-Viejo, 2009) taz 1a3nsannut e lunsiad (Test-Retest reliability) 1ag

a o

Y Y
mauuulszdiu i ¥eraaiasmsIteNIuAUNAATITININLA 2 A543 Tagoaaiias
3 Y1 ° Y Y A A o ' A 9 Vv
witludomazaeumoualsaued snduunnstinesnaias liazainivznsendeyadie

' A 9o & v ) v ) Yy A o
AUIBI9INDINTOBUNTIVBIND FHIdezudnsanToyaln Tagnuveyansan 1 uag 2 Tudy
(% A =Y Y] 1 [ v 4
@EPUANITNTV LV UTLTUAURITY (Curtis, et al., 1995) 9INMIAREINVL M ANTUNUT
Y ] v
e luru (Intraclass Correlation Coefficient) (N1NU 0.80-0.98 7 p-value 0.05 g Iy
a dyd [} A A [ %’ ] [ = =< = dy Y [ =y
Usziiuiianuunsede lumsiasedlusean aun FawanmsAnyIlaoanaoInUNMIANEN
Tumisudanuvudsziiv wuspl luniwidu Taslinsaneinudiaanuinaede lunuy
a ] { 1 Y] Y] 4 g’; [ %
Usziludunifunnumeanduiusmelusy (1CC) 1ur9 0.84-0.99 HazadANdoINUAIY
1 4 a { [ I~ o
Wwede lunyvulsziunldsumsuaidluayunmd (Park & Cho, 2013) tazmelSaea
1 ] o 4 ?,’_, 1 o w
(Bauer, 2018) wumianaunwusnialusy (1CC) 11979 0.88-0.99 11ae 0.91-0.99 AIWAIAL
[ g}/ = @ =® dy 1 o a 9 a
auiulsmivayuramsanednamnsoiwuulszadu wusPE-T Tl lumsdszidiveins

1hade lvavosaunmsnldsaisauimsuuudunaoudlousaauludlszmalng'ld

5.4 anUsiemamsTannuieansuBalnseadg (Construct  Validity) Yoauuy

152134 Wheelchair User’s Shoulder Pain Index 917U 181 1nes (WUSPI-T)

'
! o =2

TumsiannuiiesnsudsInsease Toraminsdidnianiseduou 50 au el

Y Y 1

1 U 1 4 U %’ H (-7 a W o
TUIULANANINMIIAnN T 0 lumsiag Ao aiasAdnTWATeT1uIu 56 AU
4 { a I = Y] a
H94919MIANUANUNGIATUFI T3 9a519 HunmsTameuiunuuilsziiiv Disabilities of the
Arm, Shoulder and Hand (DASH) R1iumsn Ine saviinasudioin’liasy 27 ¥e 910 30 Aveq
a 1 ) a 9 = tﬂy = [} Y Y Aa o
puvdszdiv oz ldansorhuaanzuuu 18 naglumsdnil Terarminsduinsnive o1y
1R = Y A n Y a a o [ <3 a
Tuda 187 1 au ormadasnli'ldnaanunnsonn ludundauiady 1 au aeuuuulIediu
Tuasusrudenausniinaaazuuunld 7 au vazianuaaamnasulunisaouiioiy 1
o Y a @ A o ! A a 9 g
au i ldTuuulsziivanemaiasiihmmanuiesns s Inssad 19anavua 50 ga
MNMIANEIANNNGIATITATITF 9 (Construct  Validity) voaunuilsziiiv

Wheelchair User’s Shoulder Pain Index (WUSPI) U Ine AU w52y Disabilities of
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o o v JIda o
the Arm, Shoulder and Hand (DASH) 21jun1¥1Ine wulianudunusizeuinluseaudiuv
A 4 Y g’/ a = 1 [ = a
na1d tieenn lunamnms Iiazuuuveans 2 suulszdiu Januuanaenu As tuulsziu
o = J Y < @ <} A =)
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= A~ A a ) a s ]
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9 Aa Y c’:’; 1 Lg = 9 A Y] a a [ 9 [
doniidnounziuuag 3 3ull gega Ae Jo 11 Dovesnwiin 1Ay 5 Alaniy) taz 4o 30 AU
o 1 YR 1 ) 4 @ A A
@) Fannanuamnse, anuiulavazilselextives duvdanad iioanintlymin
A A @ a o Y 9 ¥
puy, Inanieile (navaay) Tasfailuiosas 36 MINAAOUUUDTOUDIWNINNA TOIAIN
Ay A A A~ A 1 F) o A oA
Ao 10 12 Wasunaoa lneggunilofsuznionnavenls uazdo 18 invnssueIINN
[ 1 4 a a I
Apsoonuswuy, Ivnansedle vy Anea, Amuila aa1) Aailudesas 34  Indaou
Y 1 Qv 901 ¥ o
HUVARUDWNINNA Lazde 7 nuthuming (Fu vateil, gitu) wazde 8 aunso
1 @ 9 Y a 3 9 9 A =
uau wu dana nnaluld Aafludesaz 32 MndrovubudeuoININa F9910
A @ 1 1 [IR~1 a ~ Ya ~ 9 o a l o Yy A " 9 o
nanssuaana daulvgiunnssungunmshlssomsaunms liamnsori1d wie lu'ldmh
Y
Avnssumaiy lumsaeuuuuilsediu DASH  avuniwlng erenadinsdeneuinms
sz ldlndifesnuanuaiusoauesniga i ldazuuumaseonininiuyigin
a o % I a 1 @ T a 1
nupysziu Wuspl atiume Ine dutluuuvdszdivilyiaeinisthade lvaluauiinmsh
o a ° ' v o 1 a
T¥saifanuiinis lagmuie 3emldmanuduiusseviawuuyseiiy WUSPLIT wag uuy
a Y] o v da o
Usziiu DASH a1iune Ine lanuduiusdawinluseauthunais
namsaneiiuu Inmsiuuudszdivu DAsH  li1¥lumsiaeinsdiate
TnaluauiinshlFsousaunms suazuuuanuanso lumsinenssuvesd 4oty
nmsludsemasnisnneuiimseenmiaimeiiieantin (Straaten, Cloud, Morrow , Ludewig,
& Zhao, 2014) Tinzuuumasogh 30.9 Fedeandoinumanz iy DASH vo4f 1930159aunng
Tutlszmeansiu ( Azadvari, Emami Razavi, Tavasol , & Rakhshan, 2019) W‘]_I’jwj}“l%}iﬂﬁdﬂu
WMisewaz 35.7 Tnanzuuneglusieiosas 15-40 uazdovay 41.4 Inanzuuu DASH ey
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ANSegay 15 LazMIAnEIASIH NuATLUUANNENT0 IUATINAINT THVBIeIA AN
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5.5 Nﬁ‘ll9Qﬂ1iﬁﬂﬂ1®1ﬂ1iﬂ3ﬂ%6ﬂ‘ﬂd%1ﬂ!!‘]J‘iJ‘iJi%!ﬁu Wheelchair User’s Shoulder

Pain Index 2UUM¥ INg (WUSPI-T)
Tudmvesnzunumageimsilade Tnaluauimsilgsomsauimsnnmsih
Y H v
pUDUsZIiuATIN 2 (Retest) WUM0gTuszAUM ualuusdomoIuliniazuuusieyana
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SHOULDER PAIN INDEX (WUSPI-T)
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v A 1 v A I Y a P a A tﬁy A 9 ]
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Tae135msuadnuaus35u ( Beaton, Bombardier, Guillemin, 8% Ferraz, 2000)
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Y
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THE RELIAVILIRY AND VALIDITY OF THAI VERSION OF WHEELCHAIR
USER’S SHOULDER PAIN INDEX (WUSPI-T)

SUPPATTRA SUKATA 6037956 RSRD/M

M.A. (REHABILITATION SCIENCES FOR PERSONS WITH DISABILITIES)

THESIS ADVISORY COMMITTEE : WARIN KRITYAKIARANA, Ph.D.,
NOPPORN JONGKAMONWIWAT, Ph.D.

EXTENDED SUMMARY

Introduction

Prevalence rates of disability persons in Thailand From the survey of
Ministry of Social Development and Human Security Department of Department for
Empowerment of Persons with Disabilities (Data finish at 15 September 2017) found
that the most common type of disability is physical disability. This disability can occur
for many reasons, Spinal Cord Injury is one of the reasons that causes physical
disability.

In rehabilitation, independent living is an important goal of people with
weakness leg on both sides from spinal cord injury. Mobility is the most important
factor for independent living in the disability. Therefore, wheelchair is an important
assistive technology for the independent living of disabilities people (Samuelsson,
Tropp, & Gerdle, 2004). Wheelchair users had experience of shoulder pain during
various daily activities. Doing activities for a long time, weight bearing and overuse of
upper limb muscle which eventually result of physiological changes in the tissues lead
to shoulder pain (Curtis , Drysdale, Lunza, Kolber , & Vitolo, 1999).

Wheelchair is an assistive technology, that necessary for physical
disability persons. Medical personnel had to develop a standard measurement for
evaluated shoulder pain in disabled for plan of treatment and prevent the symptoms
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which may affected to the quality of life. Currently, index for shoulder pain of
wheelchair users had develop. To be the benchmark for measuring, the Wheelchair
User’s Shoulder Pain Index (WUSPI) was developed in 1995 by Curtis KA.

Wheelchair User's Shoulder Pain Index (WUSPI) has 15 questions, 4
topics dividing the questions according to wheelchair and shoulder using. That is
transfer, wheelchair mobility, self-care and general activity. This measurement has
high internal consistency and reliability. Cronbach’s alpha coefficient is 0.98 and the
Intraclass Correlation Coefficient (ICC) is 0.99.

This index has been translated into Korean and evaluated reliability (Park
& Cho, 2013). The test-retest reliability and internal consistency was excellent (ICC =
0.88-0.90, Cronbach’s alpha coefficient = 0.96. In addition, this assessment is also
translated into various languages, such as Spanish. The measurement has excellent
internal consistency (Cronbach's alpha coefficient = 0.88) ( Arroyo-Aljaro &
Gonzalez-Viejo, 2009). In Hindi, has good content validity (Vij, Chitra , & Kshitija ,
2014) and in France found excellent internal consistency (Cronbach’s alpha coefficient
=0.91) and test-retest reliability (ICC = 0.91-0.99) (Bauer, 2018).

In Thailand, evaluation of shoulder pain in people with disabilities from
using wheelchair is visual analog scale. Wheelchair User's Shoulder Pain Index
(WUSPI) has not yet been translated and evaluated reliability and validity to measure
the shoulder pain of wheelchair users. The purposes of this study were translated and
evaluated reliability and validity to ensure standard. Relevant personnel can use this
assessment to measure shoulder pain in wheelchair users. For assess prevalence or
consider each topic of pain to find prevention or treatment from wheelchair using
which is considered a assistive technology that improve independent living skills of

physical disability persons.
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Research objectives

1) Translated the Wheelchair User’s Shoulder Pain Index (WUSPI) that
measurement for evaluate shoulder pain on people with disabilities.

2) Evaluated reliability and validity of the Wheelchair User’s Shoulder
Pain Index - Thai version. (WUSPI-T)

Method

Phase — I: Translation and cross-cultural adaptation

The researcher was licensed by Kathleen A. Curtis, the owner of the
original WUSPI to translate this standard measurement into Thai on February 12,
2018. We follow Guidelines for the Process of Cross-Cultural Adaptation of Self-
Report Measures. ( Beaton, Bombardier, Guillemin, & Ferraz, 2000)

Stage 1: Initial Translation (Forward translation)

Translate the Wheelchair User's Shoulder Pain Index (WUSPI)
from English version to Thai, with two experts who has influence in Thai and English
in process of translation. The first one to be a specialist with clinical understanding or
the concept of this assessment. The second, there is no need to have a clinical
background before. The results were WUSPI-T Edition T1 and T2.

Stage 2 : Synthesis of the translations

The WUSPI-T Edition T1 and T2 with a written report
carefully documenting the synthesis process and considered with the approval of the
researcher. Any discrepancies were resolved to reach a consensus and produced one
common translation WUSPI-T Edition T-12.

Stage 3 : Backward translation

Translate the WUSPI-T Edition T-12 from Thai back to
English language. The back translation produced by 2 translators who has influence in
English and Thai without informed of the concepts of this assessment or medical
background. Resulting in this process is WUSPI-T Edition B1 and B2



WA gUAZAL unagluuuauysainsIngy /80

Stage 4 : Expert committee

Experts have committee on all translated procedures, based on
the WUSPI-T assessment form in T1, T2, T-12, B1 and B2 with translator reports. Our
expert committee are Physical therapist, Occupational therapist and language expert.
The Index of Item Objective Congruence (IOC) was evaluated from 3 experts to

calculated content validity. The scoring is

+1 = clearly measuring
0 = degree to which it measured the content area is unclear

-1 = clearly not measuring.

An 10C score of 0.5 or more is considered satisfactory and
discretion to recover the questions with 10C <0.5 to be complete. Finally, the pre-
testing WUSPI-T was release.

Stage 5 : Test of the Pre-final Version

Try out the pre-testing WUSPI-T in 30 physical disability
people who using wheelchair for at least 1 year, aged 18 years old and over, who come
to attend at the Sirindhorn National Medical Rehabilitation Institute. Subjects
completes the index, and interviewed the problems encountered, question and word
meaning. The questionnaire was adjust follow additional suggestions by subject to

completed the WUSPI-T final version.

Phase Il — Evaluation of the Validity and Reliability of the WUSPI-T
final version

Use the final version of WUSPI-T assessment for validity and reliability.
Which is divided into the following methods:

1) Use the final version of WUSPI-T that has been evaluated content
validity to measure shoulder pain while doing different task for wheelchair user.
Participants are 60 physical disability people who using wheelchair for at least 1 year,
aged 18 years old and over, who come to attend at the Sirindhorn National Medical
Rehabilitation Institute.
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2) Author ask for consent before proceeding with the questionnaire.
Participants complete 2 questionnaire, which are the Wheelchair User’s Shoulder Pain
Index — Thai version (WUSPI-T) and Disability of the arm, shoulder and hand
(DASH) - Thai version for evaluate construct validity. Participants were read and
answers the question by themselves.

3) Participants completed the WUSPI-T again in same day for evaluated
test-retest reliability.

The study was approved by the research ethics committee of Mahidol
University Central Institutional Review Board (MU-CIRB) and Sirindhorn National
Medical Rehabilitation Institute.

Wheelchair User's Shoulder Pain Index (WUSPI)

The Wheelchair User's Shoulder Pain Index (WUSPI) has 15 questions, 4
topics dividing the questions according to wheelchair and shoulder using. That is
transfer, wheelchair mobility, self-care and general activity. The WUSPI designed to
measure shoulder pain on wheelchair users. An identical visual analog scale (VAS)

from 0 (no pain) to 10 (worst pain ever experienced), total score is 150 (worst pain).

The Disabilities of the Arm, Shoulder and Hand (DASH)

The Disabilities of the Arm, Shoulder and Hand (DASH) Outcome
Measure is a 30-item, self-report questionnaire, divided into 6 topics (pain-3,
tingling/numbness-1, weakness-1, stiffness-1) and 24 questions about physical
function (physical function-21, social function-1). The DASH designed to measure
several musculoskeletal disorders of the upper limb. All items are scored on difficulty
in tasks on 5 Likert scale, 1 = no difficulty/symptoms, 2 = mild difficulty/symptoms, 3
= moderate difficulty/symptoms, 4 = severe difficulty/symptoms, and 5 = extreme
difficulty /symptoms or unable to do. The DASH scores range from 0 (best) to 100

(worst).
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Data analysis

Demographics data was evaluated by descriptive statistic. An index of
Item-Objective Congruence (IOC) was applied to assess Content validity, an 10C
score of 0.5 or more is considered satisfactory. Pearson’s correlation coefficient was
assess Construct validity. Test-Retest reliability was measured by Intraclass
Correlation Coefficient (ICC) and Internal consistency was evaluated by calculating

Cronbach’s alpha. All data were performed with SPSS for windows version 23.

Result

Translation the Wheelchair User’s Shoulder Pain Index-Thai Version
(WUSPI-T)

From the process of translating the measurement form according to the
guidelines of the cross-cultural adaptation of self-report measures. We translated and
adapted to the Thai context, there are slight differences from the original language. In
article 3 “transferring from a wheelchair to the tub or shower?” but almost in Thailand
did not bath in tub, therefore this article has been adjusted to “transferring from a
wheelchair to the shower or take a shower?.” Article 4 “loading your wheelchair into a
car?” has been adjusted to “loading your wheelchair into a car or another vehicles such
as sidecar?” because most likely Thai people also used motorcycle. Article 13

“driving?” has been rectified to “driving a car or another vehicles such as sidecar?”

Content Validity of Wheelchair User’s Shoulder Pain Index-Thai
Version (WUSPI-T)

The Index of Item Objective Congruence (IOC) had score lower than 0.5
that is item 4, item 5, item 6, and item 11. We adjust content item concordantly to
experts’ consensus.

The WUSPI-T was evaluation on 30 manual wheelchair users, 20 were
males and 10 females, with an average age of 32.87 + 11.05 years. The most number
of years of wheelchair used is between 1-5 years and the average is 8.97 * 8.18 years.
Resulting show that 15 subjects did not understand the scoring, most of them didn't
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understand what the scorecard was and how to scoring pain. There are suggestion to
use in numbers that will be easier to understand than pain scores. Author developed

scoring for pain on score bar to make it easier to understand.

Reliability of the Wheelchair User’s Shoulder Pain Index Assessment-
Thai version (WUSPI-T)

Internal consistency of 15 items WUSPI-T was calculated using
Cronbach’s alpha. The index demonstrated high internal consistency (Cronbach’s
alpha = 0.89)

60 participants to establish test-retest reliability, 1 subject had lower 18
years old, 1 subject not reported spinal cord injury, 1 subject missing in the measure
and 1 subject error in the response. Resulting in evaluation are 56 participants. The
average age of the subjects was 38.64 + 12.44 years, 41 males and 15 females. All
were disabled from spinal cord injuries and been manual wheelchair user. The most
number of years of wheelchair used is between 1-5 years, and the average is 8.15 +
8.97 years and there are 8.88 + 4.64 times of transferred from wheelchair per day.
26.79% from all had shoulder pain before using manual wheelchair, 53.57% have
shoulder pain while using manual wheelchair and 35.71% had active shoulder pain
while answering this questionnaire. 25% from disability people who had shoulder pain
affected to limited activity daily life and 29.63% had been injured at elbow and wrist
while using wheelchair.

At the 1% time of assessment (Test) the results showed that mean of pain
score is 13.93 + 17.99 and 2™ time (Retest) has average pain score is 13.38 + 16.37.
We analyzed the Intraclass Correlation Coefficient (ICC) of individual item and total
scored from the first and second administrations of the index. The total score of ICC

range between 0.80-0.98 at p-value 0.05

Construct Validity of Wheelchair User’s Shoulder Pain Index-Thali
Version (WUSPI-T)

60 participants to establish test-retest reliability, 1 subject had lower 18
years old, 1 subject not reported spinal cord injury, 7 subjects missing in the measure
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that can’t calculate score and 1 subject error in the response. Resulting in evaluation
are 50 participants.

The results of determine construct validity between WUSPI-T and DASH-
TH had moderate correlation Pearson's correlation coefficient is 0.49 at p-value 0.05.

According to the Thai version of Disabilities of the Arm, Shoulder and
Hand (DASH), the average score was 19.14 + 14.18 from 100 points. The most items
that have difficulty in performing activities when experiencing pain of shoulder, arm,
or hand is item 12- Change a lightbulb overhead, 8- Garden or do yard work and
Sexual activities. An average score is 3.06 + 1.49, 2.84 + 1.45 and 2.61 + 1.67
respectively. The item that have least difficulty in performing activities according to
ability is item 3- Turn a key, 13-Wash or blow dry your hair and 28- Stiffness in your
arm, shoulder or hand. An average score is 1.24 + 0.83, 1.24 + 0.62 and 1.58 + 0.81,

respectively.

Discussion

This study translated the Wheelchair User's Shoulder Pain Index (WUSPI)
to Thai version (WUSPI-T) for relevant personnel can apply this assessment to
measure the shoulder pain of wheelchair users. We follow Guidelines for the Process
of Cross-Cultural Adaptation of Self-Report Measures. ( Beaton, Bombardier,
Guillemin, & Ferraz, 2000). The qualifications of a translator experts in Thai and
English language that are medical personnel with clinical knowledge and without
clinical knowledge.

From the process of translating, we translated and adapted to the Thai
context, there are slight differences from the original language. In item 3 “transferring
from a wheelchair to the tub or shower?” but almost in Thailand did not bath in tub,
therefore this article has been adjusted to “transferring from a wheelchair to the
shower or take a shower?.” Item 4 “loading your wheelchair into a car?” has been
adjusted to “loading your wheelchair into a car or another vehicles such as sidecar?”
because most likely Thai people also used motorcycle. Item 13 “driving?” has been
rectified to “driving a car or another vehicles such as sidecar?” This is similar to Hindi

version of Hindi language (Vij, Chitra , & Kshitija , 2014) adjusted according to the
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dress culture in India. In item 9 from “putting on a t-shirt or pullover?” to “*putting on
a button down shirt” and replace appropriate words in Hindi.

As for the Index of Item Objective Congruence (10C), questions 3, 9, 10,
12 and 15 have a score of 0.67, so consider maintain the writing of questions. There
are modified items follow experts suggestion: Item 4 from “loading your wheelchair
into a car?” to “loading your wheelchair into a car or another vehicles such as
sidecar?” and items 5, 6 and 11 had been adjusted to make reading easier. Item 5 from
“while pushing your wheelchair for 10 minutes or more?” item 6 “pusing up your
wheelchair to ramps or inclines outdoors?” and item 13 from “driving?” has been
rectified to “driving a car or another vehicles such as sidecar?” so as to be consistent
with item 4.

Resulting from participants, most of them didn't understand what the
scorecard was and how to scoring pain because score bar is 10cm line without number.
There are suggestion to use in numbers that will be easier to understand than pain
scores. Author developed scoring for pain on score bar, use number and scaled line to
make it easier to understand.

For reliability determining, we measured in physical disability person from
spinal cord injuries because SCI as a reason of later disability. Previously, they had no
need to use a wheelchair before. When starting to used wheelchair, most often
shoulder pain was produce by wheelchair using.

Internal consistency of 15 items WUSPI-T was calculated using
Cronbach’s alpha. The index demonstrated high internal consistency (Cronbach’s
alpha = 0.89). This similar to Spanish version, the Cronbach's alpha = 0.88 ( Arroyo-
Aljaro & Gonzalez-Viejo, 2009). The test-retest reliability was evaluate by
participants complete the measurement for 2 times in same day according to the
method of the original version (Curtis K. , et al., 1995). To complete the questionnaire,
participants read and answers the question by themselves. This study showed high
test-retest reliability, total score of intraclass correlation coefficient range between
0.80-0.98 at p-value 0.05. Resembling to original version, had ICC range between
0.84-0.99, Korean version and French version: ICC range between 0.88-0.99 (Park &
Cho, 2013) and 0.91- 0.99 (Bauer, 2018) respectively.
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The construct validity had 50 participants which different from test-retest
reliability that 56 subjects. Because of construct validity, we compared with Thai
version of Disabilities of the Arm, Shoulder and Hand (DASH). The answer at least 27
out of 30 items must be complete, if not it can’t be able calculate score. This study, 1
participant had lower 18 years old, 1 not reported spinal cord injury, 7 missing in the
measure that not be able to calculated score and 1 had error in the response. Resulting
in evaluation are 50 participants.

According to the Construct Validity, the Wheelchair User’s Shoulder Pain
Index (WUSPI-T) Thai version and the Disabilities of the Arm, Shoulder and Hand
(DASH-TH) Thai version have moderate correlation. Because the scoring criteria of
both measurement are different. The WUSPI-T has scoring pain from pain score, 0
means no pain to 10 means worst pain ever experienced. The DASH-TH has scoring
from work ability, 1 is no difficult to 5 is unable. If participants did not have the
opportunity to perform an activity in the past week, this measurement suggest to make
the best estimate on which response would be the most accurate.

From this study found that, items that participants gave score at 3
(moderate difficulty) or higher, 36 percent of all complete score at item 11 (carry a
heavy object (over 5 kgs)) and item 30 (I feel less capable, less confident or less useful
because of my arm, shoulder or hand problem). Next, item 12 (change a lightbulb
overhead) and item 18 (recreational activities in which you take some force or impact
through your arm, shoulder or hand (e.g., golf, hammering, tennis, etc.)), that
absolutely 34 percent. And item 7 (do heavy household chores (e.g., wash walls, wash
floors)) and item 8 (garden or do yard work), accounting for 32 percent. From
activities as mentioned is an activities that physical disability persons cannot did or not
perform then participants estimate the measurement. Therefore average score of the
DASH-TH had be different form the WUSPI-T lead to correlation between 2
measurements was moderate.

Our study had low average score of shoulder pain on wheelchair users
from complete second time (Retest). But in some items, there are relatively high
scores for individual items such as item 5 (while pushing your wheelchair for 10
minutes or more?), item 6 (pushing up your wheelchair to ramps or inclines outdoors?)

had highest score at 9 point from 10 and item 15 (sleeping?), the highest score was 7
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points. All of 3 items that mentioned had highest average pain score, which is item 6,
5 and 15, respectively.

This is consistent with the results of the Curtis KA et al, (1999) found that
activities that affected to highest shoulder pain on wheelchair users was pushing up
your wheelchair to ramps or inclines outdoors, while pushing your wheelchair for 10
minutes or more and sleeping. (Curtis , Drysdale, Lunza, Kolber , & Vitolo, 1999;
Salisbury, Nitz, & Souvlis, 2009). Development of soft tissue disorders and
degenerative changes are cause of shoulder joint that produce by continuous using
wheelchair and repetitive activities that result to weight bearing and overuse muscle.
(Curtis K. , et al., 1995; Curtis , Drysdale, Lunza, Kolber , & Vitolo, 1999; Van
Straaten, Cloud, Zhao, Fortune, & Morrow, 2017). In sleeping item according with
previous study, nearly 50 percent of disable person with spinal cord injury had
shoulder pain while sleep including had shoulder pain at day and night (Silfverskiold
& Waters , 1991; Scott & Donovan , 1981)

Research limitations

1) Participants in this study has a wide range of age from 18-68 years, but
the average age range from the study is 38.64 + 12.44 years therefore, resulting in pain
score was score of working age.

2) The average shoulder pain score of this study were low. That may not
show results, validity and reliability of measure on disability persons who have
moderate or severe pain.

3) In the test-retest reliability are completed on the same day, may have
the effect of memory. On the same day, participants do not receive pain treatment but
we complete in subjects who have received a service to practicing or evaluating
wheelchair.

4) No physical examination to diagnosis whether pain comes from the

neck or not.
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Suggestions for further research

1) Using this measurement on disability persons from another reason for
evaluate prevalence.

2) Measure concurrent validity by comparing with other standard
measurement such as shoulder range of motion.

3) As the WUSPI had developed from Shoulder pain and disability index
(SPADI). For increase validity, in further study should be measure construct validity
between the WUSPI-T and the SPADI-T.

4) Distributing the prevalence of shoulder pain to less pain, moderate pain
and worst pain to show resulting of validity and reliability on different level of
shoulder pain.

5) To prevent the effects of memory, test-retest reliability measure should
be kept at least 1 day apart.

6) In the next study should have a physical examination to rule out pain

from neck.

Conclusion

The WUSPI-T is a self-reported shoulder pain on wheelchair user’s index
showing excellent internal consistency, test-retest reliability and high content validity.
Our study demonstrated that the WUSPI-T can evaluate shoulder pain on wheelchair

users in Thailand as clinical term and research standard measurement.
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Dear Kathleen Curtis, PT, PhD

My name's Suppattra Sukata. I'm recently study in Master of Art (Rehabilitation Science) at Ratchada College, Mahidol University, Thailand. My major is Assistive
Technology for persons with disability under supervision of Asst. Prof. Warin Krityakiarana. I'm writing this email for asking the permission to translate your questionnaire
“The Wheelchair User's Shoulder Pain Index (WUSPI)" as the topic of my thesis. I'm interested to translate The Wheelchair User's Shoulder Pain Index (WUSPI) from
English to Thai, measures the validity and reliability in Thai version, and uses as the standardize measurement for wheelchair users in Thailand. As we already knew that
shoulder pain happen after long-term used wheelchair. If you need further details, please, don't hesitate to contact me through this email.

I'm looking forward to see the positive answer.

sincerely yours,
Suppattra Sukata
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Dear Suppatra:

Thanks for your email. This is an ambitious project but very worthwhile for future users in Thailand.

You would need to follow the attached protocols to insure that the translation meets specified standards and make sure that the instrument looks the same, with the 10 cm line. You will need to pilot test the translated
instrument and revise your translation as needed.

In addition to the "words™ that need to be transiated imes there is confusion about clothing and the scope of tachnical terms, so please feel frae 1o contact me about any questions.

As you know, transiation requires quite substantial effort and attention to detail. | am sure that Professor Krityakiarana can help to insure that you have access to the appropriate resources and can receive assistance as needed.

Also, | would appreciate it if you would send me a copy of the final instruments when you have completed the transiations.
If you have any guestions, please don't hesitate to contact me.

Best wishes with your work. Let me know if you have any problems with the attachments.

Sincerely,

Kathlezn A Curtis, PT, Ph.D.

Dean and Professor Emerita

College of Health Sciences

The University of Texas at El Paso
kacurtis@utep.edu
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WHEELCHAIR USER’S SHOULDER PAIN INDEX (WUSPI)

Please answer the following questions to the best of vour ability.

PARTICIPANT INFORMATION:
1. Age: 3. Marital Status (circle): 1. Single
2. Marmned
3. Divorced
2. Sex (circle): 1. Male 4. Separated
2. Female 5. Widowed
4. A How many years have you used a wheelchair? years
B. Type of wheelchair (circle) : 1. Manual
2. Power
3. Both
5. A. What is your disability? B. Level of Spinal Cord Injury (write in if applicable)
(circle one)
1. Spinal cord injury 1. Cervical 1. Complete
2. Polio 2. Thoracic 2. Incomplete
3. Amputation 3. Lumbar 3. Don’t know
4. Spina bifida 4. Sacral
5. Other,
6. Average number of wheelchair transfers perday:__
(including transfers to/from bathroom. car, bed and other)
7. Areyou: (circle) 1. Left-handed 2. Right-handed
8. A Primary occupation: (circle activity at which you spend the MOST time)
1. Employed
2. Student
3. Volunteer
4. Retired
5. Other:
B. Total number of work/school hours per week: hours
C. Total number of hours spent participating in
sports/letsure activities per week: hours
9. A Doyoudnve? 1. Yes B. If yes. number of hours per week: hours
2. No spent dnving
C. If ves, what type of vehicle? 1. Car
2. Van with ift
3. Van without lift
4. Truck/utility vehicle
5. Other
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MEDICAL HISTORY': (circle the appropriate reponses below)

1. Did you have shoulder pain 1.Yes If yes, which shoulder(s)? 1.Left
prior to wheelchair use? 2No 2. Right
3.Both
2. Have you had shoulder pain 1. Yes If yes, which shoulder(s)? 1Left
during the time you have used 2 No 2. Right
a wheelchair? 3.Both
3. Have you had shoulder surgery? 1Yes If yes, which shoulder(s)? 1.Left
2No 2. Right
3.Both
4. Do you currently have shoulder pam? 1Yes If yes, which shoulder(s)? 1Left
2No 2. Right
3.Both
5. Have you sought medical attention for a shoulder problem? 1. Yes
2. No
if yes, who did you see? 1. Physician
2. Physical Therapist
3. Chiropractor
4. Other:
6. Circle all of the following 1. Ice
vou have used to relieve 2. Heat
shoulder pam: 3. Exercise
4. Medication
5. Rest
6. None
7. Other.
7. Has shoulder pamn limited you from performing your usual activites during the past week? 1. Yes
2.No

€. Have you expenenced hand or elbow pain or injuries
during the time you have used a wheelchair? 1. Yes

Mheelchalr User’s Shoulder Faln Index (WOSPI),€1995 Curtis KA, Roach KE, Applegate EB, Anar
T, Banbow €, GCenecco TD, Gualano J
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WHEELCHAIR USERS SHOULDER PAIN INDEX

Place an "X" on the scale to estimate your level of pain with the following activities. Check box at right 1f the activity was not performed in the past week.

Based on your experiences in the past week, how much shoulder pain do you experience when:

1. transferring from a bed No Pain [ ] Worst Pain Ever Experienced
to a wheelchair?
2. transferring from a No Pain [ | Fo Worst Pain Ever Experienced

wheelchair to a car?

3. transferring from a No Pain [ ]

Worst Pain Ever Expenenced

wheelchair to the tub or shower?

4. loading your wheelchair No Pain [ ] Worst Pain Ever Experienced
into a car?

5. pushing your chair No Pamn [ ] Worst Pain Ever Experienced
for 10 minutes or more?

6. pushing up ramps No Pain [ ] Worst Pain Ever Experienced

or inclines outdoors?

7. lifting objects down from No Pan [ ] Worst Pain Ever Experienced
an overhead shelf?

8. putting on pants? No Pain [ ] Worst Pain Ever Experienced
9. putting on a t-shirt or No Pain [ ] Worst Pain Ever Experienced
pullover?

10. putting on a button down No Pain [ ] Worst Pain Ever Experienced
shirnt?

11. washing your back? No Pain [ ] Worst Pain Ever Experienced
12. usual daily activities No Pain | | Worst Pain Ever Expenienced
at work or school?

13. dn'ving‘? No Pam | ] Worst Pan Ever Expenienced
14. performing household No Pain [ ] Worst Pain Ever Experienced
chores?

I5. sleeping? No Pain [ ] Worst Pain Ever Experienced

© Wheekchaw User*s Shoulder Pas Index (WUSPILO 1995 Curtis KA, Rowh KE, Applogate FR, Amar T, Benbow C, Geneooo TD, Crsllano |
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