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Effects of innovation device on the recovery of upper limb movement
and function: A pilot study in stroke patients
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Abstract

The objective of this research was to investigate the effects of an innovative device on
the rehabilitation of movement and function in the upper limbs of stroke patients at the
Department of Physical Medicine and Rehabilitation, HRH Princess Maha Chakri Sirindhorn Medical
Center. This study employed a one-group pretest-posttest design, utilizing purposive sampling
with criteria-based selection of participants, followed by simple random sampling. The
rehabilitation intervention involved using the innovation device. This device was administered
for 1 hour per session, 3 times a week, over a period of 4 weeks. The research findings indicated
that among the 10 patients, 6 were male and 4 were female, with an average age of 61.80+16.50
years. The average duration of stroke among the participants was 4.9+1.728 months. The results
of comparing data before and after using the innovation device alongside traditional rehabilitation
methods indicate that the Fugl-Meyer Assessment scores for upper limb showed a statistically
significant increase. Specifically, the average score and standard deviation before using the
innovation were 79+16.181, and after using the innovation, they were 98.50+15.582, with a
statistically significant increase at p<0.05. The Action Research Arm Test revealed that before
using the innovation device, the average score and standard deviation were 17.30+16.310. After
using the innovation, the average score and standard deviation were 25.20+19.759, with a
statistically significant increase at p<0.05. Proximal muscle strength of upper limb also improved,
with average scores and standard deviations before the innovation device being 8.00+2.867,
and after the innovation, 9.80+3.615 and distal muscle strength of upper limb, the average
scores and standard deviations before the innovation were 5.60+3.950, and after the innovation,
7.40+4.789. It was found that there was a statistically significant increase in the range of motion
p<0.05 for shoulder flexion and abduction, as well as elbow flexion. These findings support the
benefits of innovation device in the rehabilitation of movement and function in the upper limbs
of stroke patients.
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Table 1 Shows the Motor score, Sensation, Passive joint motion, and Joint pain of the

Fugl-Meyer Assessment of the upper limb before and after the use of the innovative device for

each participant

Time of assessment Score Mean + SD
Motor score

Before 44 27 29 48 39 16 31 33 35 9 31.10+£11.883

After 67 45 42 57 41 21 40 45 60 24 45.20+13.332
Sensation

Before 12 12 10 6 10 7 0 12 12 6 8.70+3.945

After 12 12 12 6 12 12 12 12 12 12 11.40+1.897
Passive joint Motion

Before 21 19 21 19 19 17 22 15 20 20 19.30+2.058

After 20 24 22 22 19 19 21 19 24 21 21.10+£1.912
Joint pain

Before 22 21 18 19 22 19 23 24 24 11 20.30+3.889

After 19 21 23 23 23 20 24 24 24 17 21.80+2.440
Total Fugl-Meyer

Before 99 79 78 92 90 59 76 84 91 a6 79.40+16.181

After 118 102 109 108 95 72 97 100 120 T4 98.50+15.682

J Med Health Sci Vol.31 No.2 August 2024




Table 2 Shows the subscale and total scores of the Action Research Arm Test before and after

the use of the innovative device for each participant

Time of assessment Score Mean + SD
Gasp

Before 5 11 0 17 8 0 0 5 8 12 6.60+5.739

After 6 12 0 18 9 1 0 5 10 18 7.90+6.757
Grip

Before 2 8 0 11 0 0 0 3 4 7 3.50+3.951

After 7 8 0 12 5 0 0 6 8 12 5.80+4.590
Pinch

Before 2 8 0 16 0 0 0 0 3 2 3.10+5.174

After 8 8 0 18 3 0 0 0 5 15 5.70+6.550
Gross movement

Before a4 6 0 8 6 0 3 a4 5 5 4.10+2.558

After 4 8 3 9 9 1 4 6 5 9 5.80+2.860
Total ARAT

Before 13 33 0 52 14 0 3 12 20 26 17.30+£16.310

After 25 36 3 57 26 2 a4 17 28 54 25.20+£19.759
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F39151971 3 (Table 3)
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muscle fouuagndsnisliuinnssunionmituy
Asiedeulmveswaunazile nuineunsly
winnssu fdnadevesnzuuy + dudonuu
UINTFIUYINAY 5.60+3.950 waznainisid
winnssu fanadevesnzuuy + drndonuu
sAsgIuU 7.40+4.789 Fefinaifinduoened

o w a

ud Ay eadifif p<0.05 Fawnsn3di 3 (Table 3)

4. mMaSeudisuesmusansindeulin
¥83U0n8 (range of motion) WUU Active
movement VBILVULALD ABULALRAINITLY
u‘?mﬂii:umamwﬁuﬂumim?{auimsuaqLLsuuLLazﬁa
wuimdinsliuinnssy mesvasmsndoulm
Josav0IUD VA laIFNUDINITIBLAL N19TDrBN
TupeA1weIn1see Lasdeilolusim1aeinisee
fieosriiuduegaiideddynisadan p<0.05
§apn57971 3 (Table 3)

Table 3 Show comparison of Fugl-Meyer assessment of upper limb, Action research arm test,

proximal muscle strength of upper limb, distal muscle strength of upper limb and active range

of motion of shoulder, elbow and wrist joint before and after use innovation

Time of assessment n X SD X diff  SD diff t p-value

Fugl-Meyer
Before use innovation 10 79.40 16.181 -19.100 7.109 -8.496 <0.001
After use innovation 10 98.50 15.682

Action research arm test
Before use innovation 10 17.30 16.310 -7.900 8.062 -3.099 0.013
After use innovation 10 25.20 19.759

Proximal muscle strength
Before use innovation 10 8.00 2.867 -1.800 1.549 -3.674 0.005
After use innovation 10 9.80 3.615

Distal muscle strength
Before use innovation 10 5.60 3.950 -1.800 1.476 -3.857 0.004
After use innovation 10 7.40 4.789

Shoulder Flexion
Before use innovation 10 73.00 55.837 -12.00 14.181 -2.676 0.025
After use innovation 10 85.00 60.461

Shoulder Abduction
Before use innovation 10 71.50 44.538 -16.00 21.448 -2.359 0.043
After use innovation 10 87.50 50.401

Elbow flexion
Before use innovation 10 90.00 29.250 -26.00 20.656 -3.980 0.003
After use innovation 10 116.00  23.781
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Table 3 Continued

Time of assessment n X SD X diff  SD diff t p-value
Elbow extension
Before use innovation 10 145.50 53.875 -22.50 41.583 -1.711 0.121
After use innovation 10 168.00  20.976
Wrist flexion
Before use innovation 10 26.50 21.088 -6.500 10.554 -1.948 0.083
After use innovation 10 33.00 27.809
Wrist extension
Before use innovation 10 24.00 22.583 -3.00 7.888 -1.203 0.260
After use innovation 10 27.00 25.734

5. VAS JUagynauliifionisuinuie
o nsRaunAnasInlusknsulaeltuinnssy
YA

6. aufianelavesngusinegefiilse
ASlAUIANTSUAEAN LazAuNewelasonis
MAaTRsUsEanTunaen1stduinnssunienIn
TnudnulasdaAiniuann Barthel ADL index
Tnefianadsvesasuuuanuiisnels 9.76 way
9.4 AZUUUNIUAIAU

anUTuNa

KA NMTIATIERYAYRIN S L InN TSy
nMen e suanmiunsiedeulmLazns
vhauessesdduUufmu LU L uAT Ay
Sumaiﬁmnﬂaﬁswﬁa (Internet of Things, 10T)
wuhanmsUssdiunsiadeulmusssensfdanuL
wuhns@fnediais 10 au insiannisedeuln
Wisnniulugamdaddunsinlaglduinnssy
mMenmeEdszAUbEAYEna 91nn1sUTEEU
puluuUTEliu Fugl-meyer assessment Wag
Action research arm test fafluanslunsnsdi 3
(Table 3) 31nN5LAT18% FMA-UE motor score
kg ARAT subscale ﬁl,ﬁm%wé’qmiﬁwjamw
Feutmnssumeninnuinguiiegneia 10 au
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fAAzuL FMA-UE motor score L‘ﬁwﬁunﬂﬂu
wavdenndeafuNIsiNTues ARAT sub scale
%ﬂﬁauimgﬁﬁ%ﬁm%ﬂunm nsUszdiu lneaniy
Gross movement fifiAiftutunneu feiuansty
M3l 1-2 (Table 1-2) ugnsiianssumennil
fieuthelvivan sty desndumsnszdu
Iﬁﬁjﬂ’mlﬁmﬁaulmsgﬂ uvhliAn neuroplasticity
swdedneasnisindasutanssunieninids
Beuwuunsiedeulmiiu task-oriented training
YilARNSIEOUSIUY transfer of training &
nansanulunseiidenadesfunisineiide
naneq 11398 laidnandunisAneves Keeling
AB. waranue® Tud a.a. 2021 JuUFeuifiounaves
nsldviueudvIeRin The Kinarm Exoskeleton lab
fumsttasnwwuusaisl (standard therapy)
uansAnwInuIngunaaesiivhdalunlngld
vususTiazuusunmasalunaadeuln
NBUUYUTEZLIU Fugl-Meyer Assessment of
Upper Extremity lLa¢ Action research arm test
AndnguatuaNeg1eilseauledAynisada
WwuLReIAUNANYIIeY Carpinella L. LazAmue '
1ud A.a. 2020 Fafnwmavesnistiiiugns
NUVDIUIUFIE U UG WU’jﬂﬂa:iJﬁﬂ’lﬁ}@ﬁuWu
A8V UEUAINITRAUINITTII UYL UlAY
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Useiiuan Fugl-Meyer Motor Assessment of Upper
Extremity (FM-UE) TugfUhelsavaaniionayes
unnTupgraditfudifynieain uazaonndoetu
N13AN1V09 Keeling AB. Lazanz®

wenanil Admesnduieuvuuayile
drufukazduUaenaINsIEuInnIIuA1EAIN
ﬁuvjmsLﬂﬁaulmﬁuaqsmaﬁehuuuwudﬂﬁmLﬁm
1nTuninaeiewdfunsinaeuianssy
nenwiunsindoulmvesseIfdLULeEs
fissdutfoddgneadd fefiuanddunisidi 3
(Table 3) wazannsUseiiiu Active range of
motion ¥0WaRBs199 laun dolva Taden way
Foile Tnesuiuiiosrnnsindeulmuosolsnniu
wdamsliutanssumenmifuanimmsnaeulm
Ye35819AdILULRE T Tud Aoy eedia Hafluans
Tup19ft 3 (Table 3) Fawan1sdnunluadsil
0AAROINUNITANYIITENAIES UYL
nMsAnw1vee Singh N. wazmug™ Tudl a.d. 2021
FaSeudisunavesnslivugudvieiin (robotic-
therapy training) funnstradnwnuus iy
(conventional therapy) Kan1sAN¥INUIING
naapsiiiidaluyineldvueud Wrist active
range of motion ﬁﬁ%{u, motor function Tuaiu
WONNAIATYBY motor it unazszesinanas
sulludafazuuuimuauainsalunsedeuln
RNLUUUIELY Fugl-Meyer scale of Upper
Limb fisdudedieuiunguaueaulnefissiy
Hod1AgMNata wazannAaenuA1TANYIT3
Patel J. uazanizlul a.a. 2019 USeufiay
waveansliiueudeiin (robotic training) S
nsthinsnwnuusnRnfunsttRsnwLULY
Faduegrafien nan1sAnwinuingunaaosd
simunlngldvusudidandnandedimsimun
U89 Upper Extremity Fugl-Meyer Assessment
(UEFMA) wag Wrist Active range of motion e
Wiguiunguaupulaeiseautedfynieaia
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waznUIInIsAN®IveY Sale P. wazanz'® Tud
A.A. 2014 MFouifisunavesnsidvususiteiin
The MIT-MANUS/In Motion2 fums$hunuuusaiia
(standard therapy) flon1siusaninuvluging
TsavaanidonauessveAudoundu nansane
wuhngunaassiithonftulaeldviueusd ins
Lﬁ'mﬁuﬁuaa passive range of motion 29978ADN
waylvaieuiungueuauegiitudfynieeda
FrerenndoaiunsAnuniinud range of motion
vesorenuazlvanifiuduegedifoddynicedn
wdeaiu uilulugiues active range of motion
NNTIATIZRAZLUUAINTINElaRe
nsldutnnssumenmsenisiuanmaunng
Lﬂﬁauimﬁuaﬂismﬁdauuumaa@ﬁwéamm‘i%’aﬁa
10 AW NUIHUSIITedszRuAUTianela
Wiy 9.76 uavaruaelasenmsvhAs TrsUses iy
WAE 9.4 AxLLL IR UMSANYIY83 Housman
wazaz Tl a.A. 2009 WuitngufeenelinIY
flanela Juveu laiAneuduaunariusegslaly
nsineensEnlegldiueudunnIisnisindn
ﬁmjuuuﬁuﬁu warnaInnIsAnuluEesany
Nnelasemsviniainsuseariumaansiduinnssy
meamesidnunuidea 10 auwuhian
Asneladonisvinainsuszariuluszauyiunans
feunnitan Inefifloefidhsinade 1 viuiiilszsu
Anufanelavunanslunniade

ayuna/Ualauauuy
aqﬂwamiﬁﬂmui’mﬂsimﬁamﬁ’\ljuwu
aussanmsenAduviludgeewazUlelsa
vaeadonauasilfimetaunduueuduty
Sumesilnynasswds (intemet of Things, oT)
ansnsnstuanmdmtunsiuaussonm
wusaAuiiafromsituanménuninadouln
LAZNITYINUVBITENAFILUY N8 AE KUY
wadwsANLEINsasuMsAdeulmve LA ST
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Y
aalee

Anau Tunuuusediy Fugl-meyer assessment,
Action research arm test, Motor power of
upper extremities slURls Active range of
motion of upper extremities Tintu Tuduves
arufisnelatenisliutanssumenmiluuay
msvhAaInsUszdiu danilngeglusziuanniian
wazUuna1-uINgamLdu Tunsfnwil
fidedndndeffid1samauidediduaulauin
lesheidunsfinuthies maAdaduluunu
nduifeninansnss uonantunisilifiniseuau
$ruuadslunsiuganindasauesiitiues
HL1993398 (non-dose-matched training) S
sreEnanbulsnuINnI 3 W usteenin 1 U
fuenaiinarinlvinanisiasnen vesnguiaegng
fuldeddaglddeddutanssunienin dalu
To411NF199) wandaunsadlu@nw e
sosnlilasnsifiudiuudiininemide msld
3339 5Uuuudu Wy Fdsuvuinguaiun
ﬂ'13ﬂ°'1vmmﬁwmuﬂ%gﬂumsﬁuvjamwﬁﬁm 130
o199insAnunlugiaefifsveznisdniulse
wnn 1Y Husiy
dmsuutanssunienmilenaiuld
sevanlunisvhnenmitinisedelnain vie
Tunguitnefiflenissouusisersadiuuy vie
fohefitgmnsdanmsmuaunisiadeylain
aungdug suluiimsthuianssudluinses
AldanenarUssAnsuavesuinnssudledisuiu
Bmssnvuuusatuviomealuladou ield
NIUANUANAIBATEEAIEMTUNSUITES
luante uazhlustesosluonded fudu avs
finsdauaduuazifinnisidienislduinnssu
mamwﬁuuvﬂu@ﬂwhwaamLﬁamamwiaiﬂ

AnAnssuUsENIA

NuAdeldmLduMsauUsTauANdNse
aaludlefiioannldsuainueyassiuay
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nsaduayuduegisianfiudnianssutida
AUGNTUNNTAUAINTZINNTAUTITEA de
UTUITIINUNT ldaUszdiunsuuu Fugl-Meyer
Assessment Wz Action research arm test TugiUe
Adiulasan1side warvoveuguiiuiinidy
fldassunnssunenmisiteliuganinns
indoulmvesilouazuvy wazgnvhevevounm
HihsuiAdeymiuilirnudieuadimnsusey
Tunsdhfadeyaduednad
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