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Effectiveness of a Joint Contracture Prevention Innovation in Improving
Range of Motion and Activities of Daily Living among Patients Undergoing
Shoulder and Elbow Surgery: A Quasi—Experimental Study

Seubtrakul Tantalanukul Dr.P.H."
Pratchaya Panya B.N.S.”
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Extended Abstract

Background Joint contracture is a common complication following shoulder and elbow surgery,
significantly impacting patients’ activities of daily living (ADLs) and quality of life. Current rehabilitation
approaches have several limitations: 1) Institutional physical therapy is mostly limited to one to two
sessions daily due to a shortage of physical therapists, 2) Continuous passive motion (CPM) devices are
relatively expensive, complex to operate, and require substantial storage space, making them unsuitable
for small community hospitals or home-based use, and 3) Although passive exercises help improving
the range of motion, they are less effective at preventing muscle atrophy compared to active exercises;
furthermore, patients often lack the confidence to perform independent movements. While empirical
evidence strongly supports early, continuous, and high-frequency mobilization, there is a critical shortage
of low-cost, locally manufactured, innovative devices that patients can safely use independently without
constant therapist supervision. Such innovations should feature structured guidance to ensure proper
execution across all directions of motion and enable high-frequency utilization of six to eight times per
day. Consequently, there is an urgent need to improve the efficacy of postoperative rehabilitation for
patients undergoing shoulder and elbow surgery.

'Corresponding author, Assistant Professor, Boromarajonani College of Nursing, Uttaradit, Faculty of Nursing,
Praboromarajchanok Institute, Thailand; E-mail: seubtrakul@unc.ac.th
?Bachelor of Nursing Science Student, Boromarajonani College of Nursing, Uttaradit, Faculty of Nursing, Praboromarajchanok Institute, Thailand
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Objective The objective of this study was to investigate the effects of an innovative joint contracture
prevention device on the range of motion (ROM) and ADLSs in patients following shoulder and elbow
surgery.

Design This study employed a quasi-experimental design, applying the concepts of Mobility and
Rehabilitation Theory, which focuses on consistent and continuous joint mobilization to achieve the following
outcomes: (1) maintaining and increasing the ROM, (2) preventing tissue adhesions, (3) promoting
localized blood circulation around the joint, and (4) stimulating muscle and tendon function. This
framework was integrated with the Enhanced Recovery After Surgery (ERAS) pathway, emphasizing
early mobilization and active patient participation. The innovative joint contracture prevention device
developed in this study was designed to enable patients to safely perform self-directed active exercises.
The device features a structured configuration consisting of five distinct movement patterns that include
all anatomical directions for both the shoulder and elbow joints, including flexion—extension, abduction,
adduction, and rotation. These five movement configurations are categorized as follows: the Straight
Pattern, Low-Level Pattern, High-Level Pattern, Inward Curve Pattern, and Outward Curve Pattern. Patients
performed the protocol for six sets per day over three consecutive days. Each set required approxi-
mately 15-20 minutes to complete and comprised all five patterns, with five repetitions executed per side
for each pattern, interspersed with a 1 -2 minute rest period between patterns.

Methodology The sample comprised 60 postoperative shoulder and elbow surgery patients admitted
to the orthopedic ward at Uttaradit Hospital. Participants were selected via purposive sampling according
to the inclusion and exclusion criteria. The sample size was calculated using the formula for comparing
means between two independent groups. The effect size was set at 0.8 based on a previous study demonstrating
that structured exercise yields an effect size of 0.75-0.85. With a statistical power of .80 and a significance
level of .05, a sample size of 26 participants per group was required. This was increased by 15% to
compensate for potential attrition, resulting in a total sample size of 60 participants. Participants were
allocated to either the experimental group (n = 30) or the control group (n = 30) in matched pairs. The
experimental group received the innovative joint contracture prevention device in conjunction with standard
care and performed the exercise protocol 6 times daily for 3 consecutive days, while the control group
received standard care alone. Pre- and post-intervention data were collected to evaluate the ROM
(measured with a universal goniometer) and ADLs (assessed with a modified Barthel Index ). Data were
analyzed using the Paired t-test, Independent t-test, and Chi-square test.

Results The experimental and control groups had a mean age of 52.8 years (SD 11.2) and 51.4 years
(SD 10.8), respectively, with males accounting for 56.7% and 60.0% of the participants. The mean
body mass index (BMI) was 24.6 kg/m” (SD 3.4) for the experimental group and 24.9 kg/m” (SD 3.2)
for the control group. The mean number of postoperative days was 1.8 days (SD 0.6) and 1.7 days (SD 0.7),
respectively. There were no statistically significant differences in baseline demographic and clinical
characteristics between the two groups (p > .05). Post-intervention, the experimental group demonstrated
a mean increase in ROM of 15.2 degrees (SD = 8.4), which was significantly higher than the mean
increase of 4.8 degrees (SD = 6.2) observed in the control group (p < .001). Notably, shoulder flexion
improved by greater than 20 degrees. Regarding functional ability in ADLs, the experimental group
showed a mean increase of 19.3 points, significantly outperforming the control group’s increase of 6.6
points (p < .001). Furthermore, 73.3% of patients in the experimental group achieved a high level of
functional independence, compared to only 26.7% in the control group. Patients in the experimental
group reported high satisfaction with the innovative device (mean score of 4.39 out of 5.00), and no
serious adverse events were reported.

Recommendation The innovative joint contracture prevention device is effective in improving
the ROM and functional ability in ADLs among patients following shoulder and elbow surgery.
As a user-friendly, low-cost tool that enables self-directed use, it is highly suitable for application
in orthopedic rehabilitation. However, long-term follow-up studies are recommended to evaluate
the sustainability of these outcomes.
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(straight pattern) gﬂufum:ﬂ‘um (low-level
pattern) JUUUUSEAUFS (high-level pattern)

[ @ .
gﬂuuu‘[mmmm (inward curve pattern) g

3UuuUlAY8aNING (outward curve pattern)

HheUfuaiue: 6 90 Wuns 3 Jufadany
usiazgaldiom 15-20 Wit Tagriia 5 sUnuy
sULUUaE 5 ASsdatna fiinein 1-2 infisswi
suuuuy
ngunaasslasuninnssumsilasiudato
FINAUMIQUANINTTIU (standard care) Tuoued]
naumuanlasuMIguaasIuNeaefen
famunaanslaus (1) idemsieasulinuase
(ROM) Somnasenmsiadaulmaasialvauay
FaranlufiFane N598 (flexion) waz MU
(extension) ﬁg\‘lamﬁﬁq wae (2) anuansalu
MIMEUNNN5US2A U (Activities of Daily
Living, ADL) Seanasuuy ADL figzvauds
anuanansalumsiinaueduiioais ATBUARN
Aanssu lewun Ms5uUsemueIms (feeding)
msmmfw (bathing) M3waNNIE (dressing)
mi@LLa%'ﬂmmma:mm'Nmﬂ (grooming)
wazMSLAA UG (transfer) saunansziiu
mmﬁmﬂwm@'ﬂw (patient satisfaction)
lungunaassaamslduianssy Tu 5 aw laua
mulszaumsalmsldnu (user experience)
MUMTBBALUULAZIATIFTN (design and structure)
AIUAMMWUINNTTY (innovation quality)
ﬁwuﬂsziﬂwﬁLLazqmﬁw (benefits and value)
LLaZﬁ"mm‘SQLLa%ﬂH’I (maintenance and care)
nsa‘uLLuaﬁmﬁaﬁuaquauuﬁgmﬁiw mslauianssu
firanuuuemziiaduasumseaaulmdauuy
Wluszuy Jlaseahedaay wasanansamladas
(6 mgwiaﬁ'u)%a'ma“lﬁ'@'ﬂmﬁﬁé’amsmé‘aulm
(ROM) uazanueansalumsadiunainsuszaniu
(ADL) iy Lﬁ'mﬂ%ﬂuLﬁﬂuﬁumiguammgm
(standard care) FiEiMsMEMmhTaRes 1-2

A390 2 (Figure 1)
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INNOVATION
e 5 exercise patterns
- Straight pattern
- Low-level pattern
- High-level pattern
- Inward curve pattern

- Outward curve pattern
PROTOCOL:
e Active exercise
e 6 sets/day x 3 days
e 15-20 min/set
e Self-administered
e Structured guidance
STANDARD CARE
Physical therapy: 1-2 sessions/ day

PRIMARY OUTCOMES

1. RANGE OF MOTION (ROM)

Shoulder (bilateral )

- Flexion (0-180°)

- Extension (0-60°)
e Elbow (bilateral)

- Flexion (0-150°)

- Extension (0-0°)
2. ACTIVITIES OF DAILY LIVING (ADL)
e Feeding
e Bathing
e Dressing
e Grooming
e Transfer
e  Mobility
e Other ADL tasks

SECONDARY OUTCOME

PATIENT SATISFACTION
e User experience
e Design and structure
e Innovation quality
e Benefits and value
e Maintenance and care

Figure 1 Conceptual framework

A5 HUNMTINY

sUwuuMsIve

maseifumHTenmesss (quasi-
experimental study) WUUFBNNGNINNDULAE
WAININABD (two-group pretest—posttest design)

Ussrnsuazndueiadig

Usemns fa gihevashaads lvauas
Faraniihiumssnwnluvegihedasnssunszgn
Tsawennagasdad Uszanmssndaiisanly
Msane Usznauaie (1) MSHIAATaNLYN
ﬂéﬁmf‘:awqulwé (rotator cuff repair) (2) MG
%n‘szgnﬁmmumuﬁu (proximal humerus fracture
fixation) (3) Mm3thaalanlassualgadalua

(capsular release) (4) MIENAATANTEANAUUIY
dulane (distal humerus fracture fixation)
(5) msthanlanUasedaran@a (elbow contracture
release) Waz (6) M3taat1aUnsaidnnszqn
28NUSHIMIRABN (implant removal at elbow)
U N ) <~ YV L ) b vV U

nanmee fa ihanawihdadalvauas
dadpnihiumssnmluvaihadagnssunssgn
Tsanenunagesdod lugnssesnmnmmaide
L@RALUULAIZAN (purposive sampling) ML
N3Aed G3il (1) 818 18-70 U (2) lasu
MsEaaalunansatadanmulsannimuue

N A v a o o v a1 o
(3) Hndamsedsulmnnaludainmen lag
L4 1 =R G = 12
P luainsealie 170 svrvsawden luda
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°lug,i'1]9ﬂwa°(mim"m"aZwa'zzazﬁ’aﬂan: mMsIrenanaaad

60 84fN W3ptaAaNiNS9elUTe 145 peduse
WBEANINNIY 5 e (4) agi“luﬁ'sﬁuﬁ 1-3
NaENGe (5) AANuanaa sansodaansiiy
mwmlnela (6) ldfianuunnsasmeadtaan
W309IMINMNA0NT waz (7) lasuayanean
dasunndlwsueanmaimeld wasinsanaan
Usenaume (1) HaMzunsndaunasnea
msfnauna danaanlude viamsiniaued
M5Een (2) ﬁ‘[saﬂs:aﬁﬁaﬁmuqulﬂlé’ Ly
wvmuiiszduihmaludangand 250 me/dL
anudulafiageiienuanlaild vidalsavlaguuse
(3) Fdavhulumsasnmasmeamuedaunng
(4) flﬂ'lill’l(ﬂL%‘UW%E]ISWLIm‘fllaﬁluﬁ‘?uuﬁ%\iﬁ\ma
dansiaaaulm (5) szauanulInuInnI
7 ATUUUAIN 10 ATUUY MNINATIAANNUIN
(WUUGILaY (Numeric Rating Scale, NRS) (a2
(6) HanHaIaMe (body mass index, BMI) 3100
35 nn/a’ Lissnnanadiradaanuaansaly
mstuwazmstaasulmzaelduianssn ol
nMIaraanNMINIY laun (1) gthezansudm
20NNNMIIY (2) Ramamsoilaifislszaad
Houss iy anuheguussiinaugulald
nadulminnmslduinnssy vieaxmsunsndau
fidosmaamanasss (3) ghalimansolfianu
Tuslamaamsiaelaatreiiaasasas 70 uaz
(4) @'ﬂmé’m%’umﬂhﬁmﬁuLﬁuw%ald’%’u
msSnwauiidiadanasnsmHITe
Hidenivuazuiaalagialaaldgas
Wisuifisuaiadsrasdasngudass’ mvua
AUINBNENS (effect size, d) MIAU 0.8
MUMIANEIVDY Baumgarten UazAne' fiwuth
M398NMAIMEULUUTATNEN 2UABNSNG
2¢l1%34 0.75-0.85 MUUAM AN INATDY
(Power) .80 Wazszauladnny (OU) .05 lawina

fotanguas 26 au ingaeas 15 iilayas
feananmsise dngudngansdu 60 au
AONNGNNADILALNGNAIVANNGNAE 30 AU
Toamsdug mulssnnmsenaa (shoulder surgery
ez elbow surgery) Lﬁa”l,ﬁ'ﬁ"uhiﬂﬁgqamﬂtjuﬁ
Fodnmasihafithdaudasuszamlndideei®
TagriTedain3angaeguiiunas (opaque sealed
envelopes) WaNELaY 1-60 Meluzpsszyngui
Htheaslasudnass (naunaassnianguaIuan)
navnngthgannugugandn HINMTITBUAL
shumsUssiiuiiaady (baseline assessment) Udh
Hieideiullavasduiiadaassgihetngy
MNAAU nguNaasdlasunianssumsilany
1ANINAUMIQUANNNTTIY  FIUNGNAIUAN
lasumsquamnasgIuiiesasdien
tA3aeiiadde

v v v
UV A Av A

ww3nsiiadselumsinwasad el

1. winnssumsiasnudadadmiugihe
wasindndaluauwazdaman waniulas
Fisedamunquimsiadaulmuazmsituy

18,19

ANTIDMWS WazuNAG ERAS® titeligthe
§1115088NMAIMBLUU active exercise AILAULBN
laatalanany ilassasndaau uazasaungy
nnfiamemaiedaulmaastaluduasiadan
winnssnUsznaume 3 duvan fa (1) JIUTITU
Fflihwiniilaanuiuaswazasiunmsieday
saelFnu (2) Tassansaufisnansaduszau
anugald 3 526U (o1 nane go) e lvimanzay
fumsasnmaimelurnee g uaz (3) fesud
sanuuulvEasuldaunsuaziuasluiiamee
Taqildthmemanindausiiuuasnanainaamngs
fuhminsndszana 3 dlansu 2y
40x40 [WURLNAT §4 80 LAUALNAT ENNNT00DA

Usenavuazwam laaeain (Figure 2-3)
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viamsaungn
b—17 em——

dofpusasHumIEanaALanivN
umnauriulduacannsouunidmg
wwnmasia Wi mgsia R RuRD

whumramanvane Tunslgou Ll

32cm.

- o 7.5 cm.
fusizeuufoutdwiufinnidon |

dwud e nnsovuliolfuasunn
siwnmioPVCaiug ilsiasnsody

faldariulus uazarugaanhusia:
Walrrauanio

~—| dodni

1 T-/G][u s

Figure 2 Joint Contracture-Free
Pathway Innovation Draft

Q g Y Y
wianssuilaanuuulvgUreainiso
aanmMasme 5 sUuuu a9l
sUuuui 1 sUuuuEuAs (Straight Pattern)
#Taguszandiiiatiianissauasinisadalva
TuuuInse (flexion-extension) ’i%‘ﬂfjﬁ& r;j'ﬂm
guviNnuIanssNUszana 30 wuALNes Usu
Vv v ld' s Ve vV d' 1] %
lasvasnvagnszaunan Tdladuiiniee
UiV Ao 9 enuauauwpAsHEMNIFUATY
. = A veg = < v v v a =
(flexion) audvaaniandaanias muli 3 i
PNUUADY ) DAUAUNNINOUWUILAN 12
5 A0 YIN
d‘ s é
sduuui 2 sUuuUIEAUM (Low-Level
=K o a' A‘ = vV 1
Pattern) #ingUszandliiaiinmamiandalva
warN TN (shoulder extension and elbow
flexion) A5UJUA gUheviunaslvnuuinnssu
Ysulawasnliegnssaum lgliadunnide
= Y U = v [ .
Uiiaau Ape 9 Wideauauluimunas (extension)
wSaunusadamannn@l mMald 3 39 ntiu
ABE ) NAUFIUNUALEN N2 5 ATIEBIN
suuuui 3 JUuuusEAUEY (High-Level
Pattern) 3300 UszanAiataMseNuaUDNINg

24cm.

Figure 3 Joint Contracture-Free
Pathway Innovation

LLa:mwguﬁ'alwa' (abduction and external
. ad (a va Y - v @ Ly
rotation) BUHUA fihediudnuianssy Usu
YV v ld‘ s Ve Vv dl 1 o | L
Tassanlviagnszaug lafiasunthdaduiiaau
ADE 9 8NUAUBDNYNGIZU (abduction) WIBNAY
k4 < Vv kg k4 a I
niuLeuaanmuuanantey anli 3 i
DAUUADE ) FALVUIY T 5 ATI02N
sUwuuh 4 sUuuulAEmI (Inward
Curve Pattern) #3019 UssaALNaINNM TN UL
v v o ' .
wheulutazmssada lnauwizg (internal
rotation and horizontal flexion) 35UUA e
-~ d L o ¥V v Id‘ £
guduianssn Usulassaulvagnszauna
TFamunmaaluiiadu A q AeiiaaulAanm
#1061 (adduction ¢ internal rotation) MaL3 3 J1#l
NNUUABE ) NFUFIMUNULAN 1N 5 ASIEaTN
suukuu 5 UuuulAiaanainem (Outward
Curve Pattern) #3109 UssaALNaINNM I UL
paNMUUBNIasMIMEsaTs [MaLuIuIN (external
rotation and horizontal extension) 35U{U6 whe

< Ld Vv vV e a ¥V Vv 1Ty
guiumhnmianssy Usulassaseldadn

u
SLAUNN BN UNENANIUNBIU AE ) Wanie

ulAeaananaIc (horizontal extension LAY
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°lu5,i'1]9ﬂwa°(mim"m"aZwa'zgazﬁ’aﬂan: mMsIrenanaaad

external rotation) Ay 3 Hud ‘\ﬂﬂﬁ?uﬂ'ail |
GRITG (AT GISEHY ¥ 5 a3adadng
TUslamaamslduinnssy mwualvieihe
lungunaaasljidives 6 ga Wuna 3 Ju
oo (Sufl 2-4 wawhda) logusazgalgim
15-20 W °lu|,wiag°qm§ﬂmﬁﬂﬁgq 5 suuuy
muFU FULULas 5 aSsdadne Thein 1-2 il
szringluuy  anlumsaanmaimaudasiu
@@ 08:00, 10:00, 11:30, 13:30, 15:30 waz
17:00 u. MesMIaNNUasany (e
ngAMIBBNMAIMENUIMANANNLIANANT
7 ATUUURIN 10 AzUUY (NRS >7/10) HLFeaq
Raundinnga Tomsuisuasdouusnndaiiiaty
wiaiianuidninazduay
ui’mﬂiﬁuﬁﬁwuﬂwimﬁaaaauqmnww
Tognsanandl 7 u Ussnaueiy dasunng
paslsUand 2 vhu Unmamwinte 2 vy
WENNDANENTINATEQN 2 YU WaZIFNILAZEINa
1 vhu fieduiianunsaudaiiom (Content
Validity Index, CVI) (AU .91 MINaFauuInnIsy
dugtheilildaglundudindgne 10 au wuh
Tdnuldase vssads wastheamnsoUfua
lamaauaanaslasumsinausy 30-40 i
2. wuudauaINdayadIUYAAD WAL
Toatfiss Ussnaudhedaya ldun ane owa vhniin
dauge auilniame (body mass index, BMI)
YszlanmsEnae MOURSINGe szauanuiie
MUNNTINANNUIAULUUAILEY (Numeric Rating
Scale, NRS) wazlsauszane laun wWinnu
anuauladiogs uasmnzluiuludaags Tana
Tumsaaulszanm 10-15 ¥
3. wuulssdiuiidamstadanlmvasia
(Range of Motion Assessment) WeamMs Lﬂﬁ'aulm

Y v . 2 o A A
299223010817 universal goniometer LUt aeiin

anasglumsiassmmseisulnivads®
Uszidiulaainmamwiniefilasumsilnausw
mmgwmﬁmﬁ’u (inter-rater reliability > .90)
Fumisiadise Ussnaude (1) #alwaun fidma
flexion (Un@& 0-180 84eN) Waz extension (Unh
0-60 84f) (2) 2alvaze HEM flexion waz
extension WUat (3) FOABNNIADITG NAM
flexion (Un@ 0-150 84fN) Waz extension (Unh
0 a9en) 33msia lheguaiosdemaniaulm
Faunq Wunm 5 i Natuinmamwihte
Soudazda 3 A% fighewn 30 Funiisznienss
Thewagues 3 asanlglumsiaszd msudans
@1 ROM figstiunansdeidamaiagaulmiasy

4. wuudszdivanuaansa lunsaiy
7Im3Us2 U (Activities of Daily Living
Assessment) wuuseiuiigaulasann Barthel
Index®® USulwuiunanssuiilanisiaaaulu
ypaseneulunan Usznaume 10 Nanssy
Taun (1) mMs5udsemuams (2) m'smmfw
(3) ms@LLa%'nmmwazaméNma (4) M3LENME
(5) Mslieah (6) Mstnaaughed (7) msuiu
(8) mstuasiule (9) msenvEuiuLeY wat
(10) MIWINN waashanssulinzuuy 0, 5, 10
¥ia 15 Ay muszauanNaanso lumsiemn
AULDY ATULUUTIN 0-100 AUl Wil 5 52aU
A Mewnawasled (81-100 AzuuY) AewNAULDS
Tohunaa (61-80 AzuuY) ABIMSANNIIWEFD
1huUnaN (41-60 ALUUY) HBINMTANNIILLNED
N (21-40 ATLLUN) LLa:ﬁqurgjﬁ'uﬁgwm
(0-20 AzuUY) WUUUTLEUNIUNITATIATDU
anuastiiiamlasgnasnand 5 viu lden
CVI vhnu .94 maaumwm%ﬂ"u@"’mqm
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Cronbach’s alpha laahnu .89 waznadau
annh (sensitivity) LazANNIWIE (specificity)
Tumsuunszaumsimnauas laawiiy
.87 uar .92 muaIau msUsziiuaitiuns
Togmennadndnichumsilnausw TFnaszann
30 WHideae lagMsFUNaNgANISNITITINNY
mMIsuMuaige

5. wuudauaInAINianalagans Ly
#IMN358 (Innovation Satisfaction Questionnaire)
wuusauawiwanulasgdideiiadsziiiv
anuianelazasgithedamslduionssy Taams
NaNNAaaY Usenaueie 5 61u 93N 20 ZaAon
fa (1) mudszaumsalmsldou 4 98 (2) oy
MIBNUUULAELATNEIN 4 4D (3) MUANMN
winnsIN 4 9 (4) autszlemiuazaue 4 4o
waz (5) MUMIQUasne 4 48 ldnasussanm
@ (Likert scale) 5 50U Ad mnﬁ'qﬂ (5 ATLUY)
0 (4 azeuy) unane (3 azuuu) Uag
(2 AzuY) LLazﬁaaﬁqm (1 Astuy) ﬂ::LLuuLaﬁ'ﬂ
4.21-5.00 vanads fianalaanniige 3.41-4.20
wane e fawalannn 2.61-3.40 vanad Wawela
1hunaN 1.81-2.60 vanade Wawelaise uay
1.00-1.80 wanads iswalaviasiige uuusaua
sumsasRgauaMNesBuiiom laa cv
whitu .96 uaznadauana@asiy 1ae Cronbach’s
alpha coefficient LY fu.93

nwsﬁﬁ’nﬁﬁn'§waanzjuﬁ’aadn

mdeildsumsayiinnamsnssms
P3ea3INM I luNyed InendewenausHull
Rl (@27 COA No.017/2567 BCNUT REC
No.017/2567 Suiisusas 12 fugneu .. 2567
Juiinuaens 12 fusneu w.a. 2568 §ideasine

Joqussaad 33ms anudes uazdsslemine
Fotau linagiheaadulasdgraiasg 30 wi
fihamansnnaudnananmsidalaynida
Toglinsznunssnu dayagninsiaais
shaszanan (T001-TO30 FWSUNGUNAABY
uaz CO01-C030 dmsunguauan) Jaunuly
graniiidaugouaiiissauden Aushundaya
5 U ugmazmmnamemsun githelildsumasuunu
udlsifienlEheiadamnmadhiaids medaomy
whsziamamaallifedszaad fideuaswenuna
Aamunniu wnwumamsallafielszaad v
VAN INADNNUTIUBENENULNNE NOMTITBIH
lufimamsalifislssadhausaiodu gihe
2 aulungunasasiimathauis@udniios (NRS
6-7) ustaaglunasivasasy anansaUfudeele
naainEauLarIamsaNuthaiudx

nMstiunuNtaya

Fufl 1 (Pre-test) 1381 09:00-10:00 1.

v @ U2

Haaansaihaamund asuneingussaed
33ms enutdes UseTond wazanslumsaaud
Thnmethadagulaadnaias 30 il wingihe
gusanIvasuinlunisfauansanuivaou
dudayamll oy twa duiinnana Ussan
MG NNUIUNENAN  wazlsaUszanim
O 10:00-11:00 u. Sadidamsiaaaulmiag
tinmamwiie giheguinias 5 il Joudasda
3 @39 F2hewn 30 1 an 11:00-11:30 .
Uszliuanuansolumsandiudainsuszaniu
TogwenuadIzan TEnmsdanauasdunwel
ne 11:30 u. Weresguinasseihawhngs
381 13:00-14:00 U. USUNGUNAARY KIT8

aBanslauIanssum 5 JUuuu aduenanms
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°lu5,i'1]9ﬂwa°(mim"m"aZwa'zgazﬁ’aﬂan: mMsIrenanaaad

79330 wazanasmsanudasany lvgihe
HnufuRaurmlagneas

Fuii 2-4 (Intervention Period) ﬂa;umam
THuianssniuas 6 40 unaiimvue fideuia
wenademumsUiiaseaioeiues 2 A%
Tinanuthe (NRS) anumiiosd wasaM ol
Taiauszaad wingthaiianuie >7/10 Tnge
MIDBNMAIMUALTIENULNNEG  NGNAIUAN
lasumsquamnasgiu Usznaudie Msweua
MuUNG MIANNMIANNUIN MIQUaLKE NITN
mammwita 1-2 asideiu wazmstawmiae
Tufafasussaiu  duiindayaduidaniu
NYUNAIBY

Uil 5 (Post-test) 1387 09:00-11:00 1.
Jandamandeulmlasinmemnintaaudu
1538510820 pre-test 11 11:00-11:30 1.
Uszifiuenuaninsalumsandiuiainsdszaniu
ToaweNUIaAULAN 1381 11:30-12:00 U, §IN5U
nauneaad Ussiuanuianaladauuusaunu
figthensantas

NMIATIZVTaYa

maianzidayalunisdnwaeiild
TUsunsumaniimasansagl Asumsiwszi
FYAMNBTIAZNBYINY HINLATINFDULDANDN
\esduadisheds Taemageumsuanuasng
waqﬁaqga (test of normality) @8 Shapiro—Wilk
test ilasnnmnadagaiaend 50 audandu
WU ﬁé’fﬂnmﬂ?ﬁ'aulmwmﬁa (ROM) LazAzuy
anNEnsalumsaiiunainsuseaniu (ADL)
imsuanuasuuudnd (p > .05) Judanldad

1
=

WMINAINUMNAIL FaREaWssann TFanw

aa

3088z ARl wazdULTBUUNINITTIU dD6

ey wWisuiisudnuasmlussnesangu
a2l Chi-Square test, Fisher’s Exact test LLae
Independent t-test tW3Butiisumiaasnely
NENADUUIENAIMTNANBINEY Paired t-test 13D
Wilcoxon Signed-Rank test °1uns€sﬁ°ﬁagahjtﬂu1ﬂ
MuTannasmMILanuaNLuulnd Wisuiay
AARETEHINNGNAE Independent t-test %30
Mann-Whitney U test Tunsdiiisayalaiifuluom
FannaamsuanuaUnd Wssuiisudadiuszau
ADL @78 Chi-Square test UIUUNIABNENS
(effect size) M8 Cohen’s d I@TziANNNIwala
MY ATINTTUU

NANIIIAY

nanpeithevashandalvauszdaaan
Ty 60 au wiudunguneass 30 Ay ez
naNeIuAN 30 au LiMsaaudIINMIAN
naunaapILaznguMmUANTaEIRRs 52.8 T
(SD11.2) waz 51.4 7 (SD 10.8) anuaeu il
\weesoEas 56.7 wasdprar 60.0 fdunds
ABHLIaME 24.6 NN/ (SD 3.4) Uaz 24.9 nn/u’
(SD 3.2) MUMAU UNSUNSINGaREE 1.8 1
(SD 0.6) uaz 1.7 3 (SD 0.7) NYNNADDILAE
nauauauiiansasmluliuandefusdned
UadAUNNEDH (p >.05)

Msfausnude Inaiidadiugegaly
aasngu Tosndunaaasehdadalwasasas 63.3
wardaraniasa: 36.7 lunniziinguaiuny
thandaluasosas 60.0 uazdadaniaeas 40.0
shulsatszae ngumasssiigiheiilsauszin
laun wvmusesas 23.3 anueulaiingesasas
30.0 wasludiuludangesosas 16.7 nauaiuaw
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Hlsaunvmusagas 26.7 annaulafingesasas
33.3 uazluiuludangesasaz 13.3 (p = .891)
Tsadszndmnauegluszaumuauled
uamsilSaudfisuiidgamsiedaulmuvas
daugnenusunianalunga

[

ABUNITNADDY wudwﬁmmﬂejuﬁﬁaa
mstaasulmwasaliuanmetuaeiivasan
meadalunnenuniis (p > .05) LEAIIIEDN
nauflenuiisudesiuldtauEumanana

diodensimaasuwasmeluusdasngy
018 Paired t-test WUIINGNNAADINNTENS
wasulwiiinduadreafitosdameadalu
NGV (p <.001) Tamseats lnauniiiniy
1938 21.2 (SD 6.4) 836 (t = 18.150, p < .001)
nwwﬁaﬂﬁalwdﬂ's’nﬁuﬁu 11.2 (SD 4.2) 246
(t = 14.600, p < .001) Mo luasaiiaiu
22.2 (SD 6.8) a4¢ (t = 17.890, p < .001)
mawiasalnaseiiaty 11.2 (SD 3.8) a4
(t=16.150, p < .001) msqaﬁaﬂaﬂmuﬁ'uﬁu
13.0 (SD 5.2) 846 (t = 13.690, p < .001)

Table 1

MswBaataAanaNGTY 7.4 (SD 3.6) B9
(t=11.260, p <.001) mspTadaniaLiingy
13.0 (SD 4.8) 9961 (t=14.820,p <.001) wae
MswBaataAandeatu 7.2 (SD 3.4) e
(t=11.590, p <.001)

ngumuauiidamsadaulmiiinduaeng
S aumesaaiuiy uafnnemswasuulas
vpenhingunaassatngany laamsedslwamn
Lﬁuﬁumﬁ'a 4.6 (SD 3.2) 24¢1 (t = 7.880,
p<.001) msmﬁﬂmﬁalwdmuﬁ'uﬁu 3.4 (SD 2.6)
89N (t = 7.160, p <.001) msato luameiiam
4.6 (SD 3.4) 84¢1 (t = 7.410, p < .001)
mawaadaluaseiiadu 3.6 (SD 2.8) 896
(t=17.040,p<.001) m'sqaﬁaﬂaﬂmuﬁ'uﬁu 3.8
(SD 2.4) 846N (t = 8.670, p < .001) M3Lndan
FoAaNINGLLU 3.4 (SD 2.2) 89N (t = 8.460,
p<.001) mMsaTpAaNhELRAE 3.6 (SD 2.6) B3N
(t="7.580, p <.001) wazmstudiaatadante
21 3.2 (SD 2.4) peN (t = 7.300, p<.001)
(Table 1)

Within-Group Comparisons of Range of Motion by Joint Position using Paired t-test (n = 60)

Joint Position Group Pre-test Mean Post-test Mean Difference ¢ p-value
(SD) Mean (SD) (SD)

Right shoulder Experimental 98.4 (12.6) 119.6(10.8) 21.2 (6.4) 18.150 <.001
flexion Control 96.8 (13.2) 101.4 (11.6) 4.6 (3.2) 7.880 <.001
Right shoulder Experimental 28.6 (6.4) 39.8 (5.2) 11.2 (4.2) 14.600 <.001
extension Control 29.2 (6.8) 32.6 (6.4) 3.4 (2.6) 7.160 <.001
Left shoulder ~Experimental 100.2 (11.8) 122.4 (10.2) 22.2 (6.8) 17.890 <.001
flexion Control 98.6 (12.4) 103.2 (11.8) 4.6 (3.4) 7.410 <001
Left shoulder ~ Experimental 29.4 (5.8) 40.6 (4.8) 11.2 (3.8) 16.150 <.001
extension Control 28.8 (6.2) 32.4 (6.2) 3.6 (2.8) 7.040 <.001
Right elbow  Experimental 102.8 (14.2) 115.8 (12.4) 13.0 (5.2) 13.690 <.001
flexion Control 101.4 (15.6) 105.2 (13.8) 3.8 (2.4) 8.670 <.001
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Table 1  Within-Group Comparisons of Range of Motion by Joint Position using Paired t-test (n = 60)

(Cont.)
Joint Position Group Pre-test Mean Post-test Mean Difference ¢ p-value
(SD) Mean (SD) (SD)
Right elbow  Experimental 18.6 (6.8) 11.2 (4.6) -7.4(3.6) 11.260 <.001
extension Control 19.2 (7.2) 15.8 (6.2) -3.4(2.2) 8.460 <.001
Left elbow Experimental 104.6 (13.8) 117.6 (11.8) 13.0 (4.8) 14.820 <.001
flexion Control 103.2 (14.4) 106.8 (13.2) 3.6 (2.6) 7.580 <.001
Left elbow Experimental 17.8 (6.4) 10.6 (4.2) -7.2(3.4) 11.590 <.001
extension Control 18.4 (6.8) 152 (6.4) -3.2(2.4) 7.300 <.001

uamsuSsuidisuiidgamseaaulmvas t-test WUNMS90% I8y (t = 9.240, p<.001)
UCEE R RNIGEY Mswdlaada lvaz (t = 7.830, p<.001) M348

NaININAaY Wulngunaassiinds  dalvathe (1 = 9.870, p < .001) M3Luiiae
m‘smé’aulmwmﬁ'aLﬁu?ivuslunn@fthwﬁaLﬁa filvazhe (t = 8.120, p <.001) MaUBABNYN
wWisuiguiunguauaeeNitedAuMNada (t=8.460,p<.001) Mslhdiaatadana (t = 5.480,
ToaanIzn1598%98 e (shoulder flexion)  p<.001) M3adadante (t = 8.740,p<.001) uay
msashefiiaEuINAnh 20 ae lunguneaag Mawgeaaranta (t= 5.270, p <.001) UANGNN

WaSEUNEUNENTENINNGNeNE Independent  RENHTHEIAYNNEIANNGIUNS (Table 2)

Table 2  Between-Group Comparisons of Range of Motion Differences using Independent t-test (n = 60)

. .. Experimental grou Control grou
Joint Position pMean ( SDg) P Mean (gSD)p t p-value
Right shoulder flexion 21.2 (6.4) 4.6 (3.2) 9.240 <.001
Right shoulder extension 11.2 (4.2) 3.4 (2.6) 7.830 <.001
Left shoulder flexion 22.2 (6.8) 4.6 (3.4) 9.870 <.001
Left shoulder extension 11.2 (3.8) 3.6 (2.8) 8.120 <.001
Right elbow flexion 13.0 (5.2) 3.8(2.4) 8.460 <.001
Right elbow extension -7.4 (3.6) -3.4(2.2) 5.480 <.001
Left elbow flexion 13.0 (4.8) 3.6 (2.6) 8.740 <.001
Left elbow extension -7.2(3.4) -3.2(2.4) 5.270 <.001

uan1stIauiiaufidanisiaaaulesr flduade 80.2 (SD 16.2) aven liuanenafy
2297 1AYTINUALAIINEINITO LUNITALHY 28N UNEEAYNINEDH (t = 0.350, p=.726)
nainsuszaniuseninenay WAINITNANEY NGNNARBITIALILL ROM TINRAH
ABUNTNASDY NGNNABBINALUUY ROM 96.8 (SD 12.6) a4 Fannnhiaumsnaaas
saumﬁ'a 81.6 (SD 15.4) 246 LLazﬂEiiJﬂ'J‘lJQN 15.2 (SD 8.4) 8461 (t = 9.910, p < .001)
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na;umuquﬁﬂmuu ROM saum'é’lﬂ 85.0(SD 14.8)
BNEAN AINANNBUNTNODBN 4.8 (SD 6.2) 83
(t = 4.240, p < .001) Wall3suiieunaan
FEWINNGN wuiwﬂeiumaaqﬁmsl,ﬁuﬁ?uwaQ ROM
NINNIINANAIVANBE NN UEFIAYNINGDH
(t=5.780, p <.001) UAzHN2NADNSWS (Cohen’s d)
Wi 1.420 Fedainfumnaluajinn (large
effect size)
muanuansalumsaiiudniasdszaniy
ADUMINAABY NGuNARDITiAzUUY ADL (nde
52.3 (SD 14.6) Azltuu LLa::na;umuquﬁﬁhmﬁa
51.8 (SD 15.2) azuuy Liuananuathalitesngy
MNFR (t=0.130, p=.894) ﬁqamnfjuaq”lmzﬁu
MaIMIANNTIELHADUIUNEIN  BAINITNAFDY
ﬂajumaaqﬁﬂmuu ADL Laﬁ'ﬂ 71.6 (SD12.4)
ASLLUU %ﬁtﬁ'uﬁumnﬁaumsmaaq 19.3 (SD 8.6)
ALY (t=12.290, p<.001) §4NIINFNAIUAN
fifizuumnas 58.4 (SD 13.8) Azuuw tixdy
Table 3

NNNDUNMINABDN 6.6 (SD 7.2) Azuid (t = 5.020,
p<.001) Lﬁ'mﬂ%amﬁa‘uwasim::ijﬂziu WUN
naj;mﬂaaqﬁmﬁﬂ'uﬁuwammuu ADL 1A
NYNAIUANBENINEHIAYNINEDA (t = 6.480,
p <.001) uazdauIndNSWa (Cohen’s d) LYNU
1.680 G'E’;qﬁa'juﬂuwumimjmn
didenziianssudasiiimsuasuulas
annilge wuh maudsne na;umaml,ﬁu%um?;ﬂ
4.3 (SD 1.6) AzLluu wm:ﬁna‘:umuqmﬁuﬁmﬁm
1.4 (SD 0.8) AzLtuU (t=8.620,p<.001) msmuﬁ”w
najumaauﬁu?iymaﬁ'a 4.1 (SD 1.4) azluu
wmgﬁmjumuqmﬁuﬁu 1.2 (SD 0.6) Azuuy
(t = 9.760, p <.001) WAZMIWINY ﬂéjumaaa
Lﬁ'uﬁmaﬁ'a 3.8 (SD 1.2) Azuuu wm::*?iﬂa;u
muqmﬁ'uﬁu 1.1 (SDO0.7) Aziuu (t=10.380,
p<.001) Aanssumanuiinasdamsieaaulm
ot lvauazdaaanluszauga FalaussTamd
mnmﬂﬁ'uﬁ”uwaq ROM mﬂﬁqm (Table 3)

Comparisons of Overall Range of Motion and Activities of Daily Living between Experimental
(n = 30) and Control Groups (n = 30)

Experimental Mean

Control Mean

Variable (SD) (SD) t p-value
Overall ROM (degrees)
Pre-test 81.6 (15.4) 80.2(16.2)  0.350 726
Post-test 96.8 (12.6) 85.0 (14.8)  3.390  <.001
Difference (Post - Pre) 15.2 (8.4) 4.8 (6.2) 5.780 <.001
p-value (within group) <.001 <.001
Effect size (Cohen’s d) 1.42
Total ADL Score (0-100)
Pre-test 52.3 (14.6) 51.8 (15.2)  0.130 .894
Post-test 71.6 (12.4) 58.4 (13.8)  3.980  <.001
Difference (Post - Pre) 19.3 (8.6) 6.6 (7.2) 6.480 <.001
p-value (within group) <.001 <.001
Effect size (Cohen’s d) 1.68
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Table 3  Comparisons of Overall Range of Motion and Activities of Daily Living between Experimental
(n = 30) and Control Groups (n = 30) (Cont.)

Experimental Mean Control Mean

Variable (SD) (SD) t p-value

Activities with greatest improvement
(Change score)
Dressing 4.3 (1.6) 1.4 (0.8) 8.620 <.001
Bathing 4.1 (1.4) 1.2(0.6)  9.760  <.001
Grooming 3.8(1.2) 1.1 (0.7) 10.380 <.001

duh 4 wamsulSsuiauszauanuaane NNMNINADY WUNNGUNAINNTaIU
Tumseniuiainsdszariv Hthefninmneuaslad (61-80 Azuuy) 3p8az 73.3

faumINaans MdaInguimanszneza
seauaNNasaliuananuedeiitaa A
MNeee (X =1.824, df = 3, p=.768) NANNAABY
figthalussaudasnsanudigmdatunay

(41-60 AZWUY) FDEL 63.3 ANMIANNTIEWABNN
] 1 Vv 1 =) 4
(21-40 AzuuY) S8ay 30.0 wasawigay 500 wassBsmsAnNdiEawvdeINTaga: 23.3

wnhnguauaNiifiiedpeas 26.7 aghaiie
aemeata (" = 18.462, df = 3, p < .001)
lumeaseiuinu naumuandsasisithadilvg
agfluszaudamsanumismaathunaniasas

MVNG (0-20 AEUUY) Ta88E 6.7 (Table 4)

Table 4  Comparisons of ADL Independence Levels between Experimental (n = 30) and Control
Groups (n = 30) using Chi-square test

Pre-test Post-test
ADL Level Experimental Control p-value Experimental Control p-value
n (%) n (%) n (%) n (%)
Good independence 0 (0.0) 0(0.0) .768 22 (73.3) 8 (26.7) <.001
(61-80)
Moderate need for 19 (63.3) 18 (60.0) 8(26.7) 15 (50.0)
assistance (41-60)
High need for 9(30.0) 10(33.3) 0(0.0) 17(23.3)
assistance (21-40)
Total dependence 2 (6.7) 2 (6.7) 0 (0.0) 0 (0.0)
(0-20)

Note: Chi-square test, df = 3, Pre—test: ¥?=1.824, p =.768. Post-test: ¥?=18.462, p <.001

= 1] v s \ YV = = \ L4

aNnuianalasamslEuinnssy (n = 30) wungthedanuianwalaganisly

wamsUssilivanuiawelazesthely  winnssulessivegluszaugs (Asunumae 4.39
naunaaasianslduinnssumsilesniudado (SD 0.42) 310 5.00 AZLUL)
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dlafinsandumedu wuh duaaamw
winssufianufiawslagege azuuuinis 4.58
(sD 0.36) fUheldanuiuiuianssui
anuudauss dues ldnudaaass duissland
wasameiianuianalalussdugs azuuunis
4.52 (SD 0.38) fiUha3zannuinnssnzgie
Timaedeulmiiu aaanuiaasds was
sansnguanuatlénniu Mumseanuuy
uaslassasafianuiianalaluszduge asuuunis
4.46 (SD 0.40) Mumsguasnianuianala

Tuszaugs AZUUURAY 4.42 (SD 0.44) Uay
arudszaumsalmsignuiinnuiawalaly
sERUG AzuUURAY 4.18 (SD 0.48) fihedilng
Mansoldnulameauiaanaslasunsilnausu
wadigUrsuenslianuiuigaddnely
maUsualudnusn iigthensnulymvse
auassaidanlumsliuionssu fihe 28 e
(5088% 93.3) szqdnmnﬁ‘[aﬂmaxuuxﬁm*?mﬂssufz
Iﬁ@ﬂaﬂﬁuﬁﬁﬂfymﬂé’mﬁ’u (Table 5)

Table 5 Patient Satisfaction with the Joint Contracture Prevention Innovation in Experimental Group
(n=30) (Cont.)

Satisfaction Domain Mean (SD) Level
Innovation quality 4.58 (0.36) Very high
Benefits and value 4.52 (0.38) Very high
Design and structure 4.46 (0.40) High
Maintenance and care 4.42 (0.44) High
User experience 4.18 (0.48) High
Overall satisfaction 4.39 (0.42) High

enudaaansuazmsufifnaliuslonaa nisadusrawa

aaanIzazIaIMIINY ladmegnisal
TaiaUseaeds8use (serious adverse events)
dotulumsaaingy wamaallifsszasdidniion
(mild adverse events) wuiunejumaaq 2 AU
3otz 6.7) laud enwthauisaudniagly
F9U5NaIMIBNMAaIMe (NRS 6-7) #98
aglunaiiloands gihenssasnuaansolfjlia
AANTINADLANAINNWNAKDY 10-15 WP wuae
T¢sumssemsanuthauiisda anuthnanas
melu 24 ilusweslindusniios ngunaaas
ynauiidanmauiiaomulislanaanasiasas
94.2 (SD 4.6) %ﬂ@j\iﬂ’htﬂm‘ﬁﬂguﬁiﬁﬁﬁﬁﬁuﬂl’ﬁ
saeaz 70 uaesbitiunuianssuiianudulyldge
(high feasibility) Tumsih lul#asemeediin

wamIsenuhngumasasiildsuuianssy
matlasfiudafadindunsquaasgiuinge
mstdaulmzsstaiiiaiu ganiinguaiugu
Aldsumsguasnasgiuiiesacnadien aghadl
HFIAUNNEDH FaAAaINUMNMSANEIVDY

1 Anunmsasnmaeme

Baumgarten LaTAMUE
wuuillassanedamunaimsshdadenuganduila
vyuluasansoiin RoM ldpdaiiiaadny
denFauiisuiumsiuyanssomwuuuinly
UazdaAAIINUMIANEIUBN Gallagher Uazane'®
faguhmaedeulmluszezusniiilasaata
Aaulikaawsmu ROM AnNnsse iUIauK

vanau awnsaasureleanainnalnvian
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Usemsusn mmﬁiumsaanﬁwé’mmﬁqq
u*?mﬂssuﬁyaanquiﬁpjﬂ'mmamnaanﬁwé"\amzl
Tuas 6 40 Fannnhmshmemwihinanasgu
ldiies 1-2 aSidatu mssanmasmenn
2-3 tHluhesnwmmsluadowdealudda
athadatilas aamsimzinvauilaiaszuing
FOUMIBDAMANINEY  UazINHNANNEANEUYDN
unazualgada™® MsFnwuas Clavet uay
aauz'® wuhmsiedaulmdaadhsauauann
2-4  tlwssmsalastummisdadaldinnnt
mstedsuluaiiesiuaz 1-2 A% wananii
AMSANIYDY Usuba wazamez® ludainaans
waaalwifiuhenualumsiadaulmilenudniug
Gannfumstlasiumstia fbrosis luilaidasou
50UdD

Usemsiiaas Mspanmasmeunuy active
exercise winnsaniiliwanmsligtheedoulm
fhamanduiiiosaniues (active) unuiiazdiy
passive mobilization %ﬁﬁﬁaloﬁ”l,ﬂ’%awmﬂﬂizms
il MIDDNMAIMELUL active NT&AUMINNY
yanauiialuzasfiia ROM thedlaafu muscle
atrophy snAeAUMEIMSINGA*® MsAnwas
Trudel a2 Uhthoff'® WU muscle atrophy Lémﬁ@%u
melu 24-48 Flususnuaamsilinganile uaz
a0alRD93088y 1-3 Aadi MIPBNMAINE
WU active 397892a9N52UAIUMSH LA §84
MI0ANMIAIMBUUY  active FeciuanNIan
MUWUNYBITD  (proprioception) LALATNTIAT
%ﬂéﬁﬂg@iamsﬁuw’amsnmwﬁaumfﬁ” GRtY
fihefiaanmasmedisauasiianuiulaly
m'sm?;aulm (self-efficacy) L‘ﬁ'u?iyu %ﬁdqmaﬁ
damsﬁuﬂﬂmmzﬂn”’“ M3ANEIYB Marks®’

Flifiun self-efficacy lutladaa daiidans
donnansmafiuwanssonn Toagiheid
self-efficacy guANAINAWSTAN DU TANNTULS
yaslsauhiy Ussmsians Tassaeidanuuay
ﬂ’iEl‘lJﬂQunﬂﬁﬂﬂwﬂ']’iméauIWJ wSanssui
aanuwuuiu 5 gﬂLmun’mﬂﬁaulmﬁmamqu
flexion, extension, abduction, adduction LLe¢ rotation
sastalvduasdanan Tanaaiidauheliiihe
aansamlagnassuazlasanslosluidasi
@L%'armng,ﬂaaﬁwﬁ’umaa@nm
Wafiarsannadwiuanauauniea
WUNM59078 18 (shoulder flexion) @D
nmﬁuﬁumﬂﬁ'q@ Toauiinduannniy 20 aeen
Tungunaass wm:ﬁnejumuqmﬁuﬁmﬁm
4-5 96 HASNSTITITEEAMeAaiin tasan
mssadalnaifiumsaedaulmiddyigalu
AdasUszan Iy Wy MSENUUREUYRY MIWIHA
WazmsENEei™ Maiiaduannni 20 s
#9718 minimal clinically important difference
(MCID) ﬁnjﬂwmmsn%’uﬁ'mmLmnehﬂei"ﬁq“’”
Snsuzadan wunmseatadan (elbow flexion)
wazNSEeaTadan (elbow extension) Nl
maUiulgsiifideddnlungunanarudu wih
aldsnnuhdalud Feoradluwszdaseni
Tassaniisudaunhuasiivnlindaldhont
Tag@RINLHAINMSINRUNTaMSHIAR > 1°
MSANEVDY Doornberg WazAME'® WUTaFABN
fondamsunaduiiutymihmeuazdaims
msfugiduduuasdaiiios wihnguauau
3z ROM tiingusthaiiioandamaeaddcuiy
(Laﬁ'a 4.8 996, p=.001) uamsiinguiitaanh
nauNaasaENFalaY mauiiniueas ROM Tu
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dumszpa dunauna uas Usaan dayan

ﬂa:umuquawLﬁmmﬂﬂs:mumiﬁuéf'amm
FITNMAVAEIGA MIBNBIVDINTONLEY LD
mshmemwihiamasyuy 1-2 aseiu®
athalsion mstaduies 4-5 semaa
Taliiigawaiazdinadanisrinnaiaslsearsu
Tuihinase luwaeimsiisdu 15-20 sl
ngamaaasiianuvINemeeaiiniidaay
AIUANINFINITALUNITANAUNAINS
Uz du HamMIINENUIINGNNADINAZLUY
amuanansalumsmiiiuiaiasuszaTuiasu
|nd8 19.3 AzUY (SD 8.6) g9NINGNAILAN

v
a

AN UNES 6.6 AzuuY (SD 7.2) penadl
Weadyneadd (p < .001) laangunaasadl
Facugtheifonauedldlussduideionas
73.3 (fisudunguenuauiifiiieiosss 26.7
namsiveilaziouliifiunmsiisdureciids
mseaeulmiinalosassdaanuaunsaly
mseiiiuialsziuesthe faaandasiu
M3AnYad Page wasAmz™ Ainuhmsuiunge
ROM wa9raluadanudunusagiauiniu
M3UFuU§eAzuY ADL uazaannaesnumsant
294 Huang wozanus’” fuaasliifuiiheiid
Falvafafinzuuuaumwiiouas functional
outcomes Hionnagitasdy MdtaTz
Aanssudesnuhianssuildsulsslambnniige
NNMIEUINNTIH LeLn MSueIe (NN
[N 4.3 AZUUL vs. NANAIUAN 1.4 ATULUL)
M3t (NANNADDY 4.1 AUUU vs. NGNAIUAN
1.2 AZUUY) AL MIWIHN (nai:mmam 3.8 ALLUY
vs. NGNMIVAN 1.1 AzUUY) Aanssunsanuiiga
adanstadeulmzedeluduasiadanly
AU N I@lﬂLQW’lxﬂ'l'iElﬂLL‘lluéjﬂ (shoulder flexion

e abduction) warmMseBLKEaaBABN NN
nduwmamﬁmﬂﬁ'uﬁuwaq ROM Tufiemamanil
NNANNguAIUANIIaNKaliaINsaImAanIX
il daruaghdaay

ANMUFUWUSIZHINN ROM waz ADL
sansaasugldnnuansdia Aanivile msuiiaiy
299 ROM g lgtheanansndnfeeunieea
fidulumsfansn wu miammuquﬁa
wWinn mawmdsauuluimdaiiasnds was
muewisetadeniahomsgithn fofaes
msanawainnNhauazaNFwess ks ROM
sty iiladasausaudafienufavduinniy
semsassazamuiuthe iligthendiedaulm
wazyhianssuannau® fafism maiiadues
anuiiula msfigithediuh RoM A9
wazansnsawaaulmldinniy mldienuiula
Tumsmnanssuanyg Meaues ananNunNa
MSUIAIUNIDANNA U MSANEYBY
Christiansen azAM:”® WU functional mobility
wismathdanszgnlulazuagiu ROM e
athatiien udssindaaasiulawes self-efficacy
wtfthecs msfingueuguiiazi ADL gy
LiiE 6.6 AzuNLTETaUT MU IMNEIING
wazmslasunsguaniasgiu aelsnanu
msviwduilliisanafiazi ligthedulng)
Fuligseaumaiiamauiasiiaiu Fedean
nqunaaasiiiigiheannniiiosas 70 Mo
famauaslaluszdud naandiavoadamna
darthe foua wasssuuguaw tilesnngiheil
snsafisnauasldnnivasiiaumwiinica
aamszraeggua  wazaam lgiglumsgua

26,29

YL
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nannaasaianuiswaladamslduinnssy
°lus::é’fuqq (ﬂ::l,l,uumﬁ'a 4.39 911 5.00 AZLLUY)
Togfenuiawalagegalumugumwuinnssy
(4.58 zuuy) wazmulssleniuasame (4.52
AzuLL) BahemulstaumsaimslEnuiiazuuy
iiign (418 azuuy) udasdaglussdugs
anuiswelaluszdugailaziaudsmssanuuy
funzan TFnude wasiivssanduanseny
anudasmszesgihe Faapandasiuunuia
289A15DBNUUULAT BT BMINSUNNE Tty
user-centered design®® ANNAIWalalusuAnMN
wianssuiigeiigausasliiiuhthedanudai
Tuanuudsussuazanulasansaauinnssu
Fadutadeddgimligihendldnuuas
Uiamuluslaneaathessinana madnwza
Jack uazAnK” sryhAaNafnaEaseIaaade
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