Print ISSN 1226-0134 Online ISSN 2671-4450
Korean Journal of Occupational Therapy, 33(2), 1-17 https://doi.org/10.14519/kjot.2025.33.2.01

AA = _g_;g_o] 2] 2 A} 3 u}xgﬂ HEF #A9 A 715

SEEL

BA 1 B A7 AN Y HEE S hoR AERBAE] 41 it 2 SR vA:
I Lokrux YAt

AU 1 20234 8YRE 202449 297 HAFAA A4 ALHUANA ARARS BA) g e
IR AZE AN GE AU 638 JYTOR, A Ol SFAIARE B A

BE g2 oE AT AT YAAES 7R R 3 Y5 HHEAE oIl RS
AT FU HAE st A EE APt 2= EH A= 19 13] 30, & 33,
T 430 AASIAL, A'm A A} 59 A 71s= 535171 A ARAT B7H%(Action Research
Arm Test)2} MFT B7FH%(Manual Function Test)S AR5, & SAEES Hrishr] s W
284 H7MA =l sEMG (Surface Electromyography)S ARE-5FALE.
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AR oA Q1 Q9] 11kt F55HA X%
F 1 tiKorea Statistics, 2020). 40| 20204
of It Amol|A= 654 o] 1lPA}t Hlgo] F
Q1] 15.7%° EEstaL, 202589 A5 20.3%,
20600= 43.9%°1 =2 Aoz HuEHKorea
Statistics, 2020). L&) 1L 654 o1 ALEAHS] 7]tfolry
< 2005990= 17.79%9 Aof B8 2018|°l+= 20.8
dow A dojA|al Qlo], k7)o 4ol tE Aol
F7150 7 @3 ARES HUjof Sk A7|E o AR 1L
QltiKorea Statistics, 2005, 2018, 2024). 3
Jung 59 AollAl= 654 ol k2lE F 89.5%7t
Ty ek 171 ol EAstal Q1AL oF 69.7%= 270
o9 &t vHdASS HA5tar Qlof, =Wl 6541 o4
9] Ql50] PO g oF 2.67]9] THdAES 7HKIth
1 B84t HJung et al., 2017). o]&st =¥7] ¥+
g F EHQ] Ae9] ShH=E HEFE = & JoH,
HAEAES] 20179 AolQl AsjRAL AmofA= =W
of A= A ol A7t oF 266%H8o|H, 1 F &
HH ol oF 26702 Z|A|AGofjof] o]o] XA &+
of ¥ § + WARE T2 5 AR HarEo Rt
(Ministry of Health and Welfare, 2017). 0]} &&o]
20224 A EIHAPE7FANA AAIGE Aol mEH
FYofA HESF dgo g HiH 3ko] = 20184
ofli= 595t 194610l 0™, 2022 d0= 2F 635 4177
FOoE I HEF YHOE QIS SRt ke sfjmith
Z751 922 & 4= ArtHHealth Insurance Review
& Assessment Service, 2022).

20189 % tiRtfE&5Sts] AetAtalofA WSt 2}
EE AHEY B T gsAGAAY AT 24
7] EREslent FHAAES] H|oky WH o R Qlsf
=% SRl tigt B2 A 5&9] F7HE EoFal A
9k QI a1g3tet $47] AEEY VAR SAE9
A&t FRgolee] S7HEa vk 1E1s) At
B9t ofuz} gAte] 71 1173l A HARS]S] w4, F
AH B 3 F71=2L Qe AAolthThe Korean

Stroke Society, 2018). £3l, H&F A9 A7 ¢
A=} 71 52 7159 B FE2 7A I, &
Ao] TR} 8ol W3t 719 ARl HlE-Z ST
Al717] dizoll, titkro] A 9qAR] Ty HEF SR
< AR GolE FAIRE A Eledsto] 7oA AR
£ 9 FcHVan der Lee et al., 2004; Mun, 2004;
Rozevink et al., 2021; Russell, 2007). A%, &<
55 9 Qle T HES A WYX R ol9Y
AlZE B9t TS & AR 189 R V1S5S 1t
9 Afof| thgk A4 RF0 & I8l FZEAQ LA =7t
e = Zo] AR AHolHEvans et al.,
1992; Kim & Kim, 2019; Shim, 1999). & ARy
ol A2} B4l W] SRFa}t ANFEES HIRSE B4l AH]
9] Hgo] FHLISHA o]Foix]of wet, o]t A=l
oiet B o 2 A 9F Ao teftlh HRkEo] AAE
oA tKKlein & Busis, 2020; Moradi et al.,
2021). Y2 A&H(Tele-rehabilitation)S AHFEEO]
U EHESR 71719 22 B4 FHIE B9l A=A HAE
A5H7] ofgf SAFEoA YR AEARIAE Al
Tt AL Yottt (Jeon et al., 2017; Kim et al,,
2010; Qiu et al., 2020). °l& X2AP} ¥ZE& B4
IRE AGH 0 R BT 4 qlo], AGAE] &9 AF
of Wizt ARl omA Au|AL HuFolt
(Brennan et al., 2009; Laver et al., 2020; McCue
& Thompson, 2010; Yoon, 2011). TSt 3271 714
oA AFAEE AFZ 5= 3lo] Y= AH| A0 gt
H|-§-d7o] Akt ofye} AZAH 2 9] o]Fo] wE
AlZHE 428181ES €Y & Atke AHo]l Ao
(Magdalena et al., 2015; Pastora Bernal et al.,
2018).

=4S vHEH o2 muksto] ALk
FHY] 55 HHolt. o= B4< ¥ AYE Al
| g} HopH] SAS Hol= AFAEAISEA}
SoAE FRLSHA A-8= oA, SAFEofA Aol 2t
PRz} T2 A=A gL HE2HR1 FAolH A
715 35S = WHoeR 42A JrtHBuchignani et
al., 2019; Kim & Lee, 2013; Kim et al., 2019; Noh,
2015). Blandin 5(1999)2] d7ollA= QIxto] 2571
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29 k531t Qlo] SRS Qubd o g ALgEL
HRole} Avlisiint. ol2fet SRR A WAt A%
S T et nP A= ERlY] A IS uf
A A7 A3 THo] U= ALAAAE(mirro neuron)
< IR EFE AU QTHGatti et al., 2017).
T3t SatEo] o8 G Loporto 5201262 9l
7ho] Ejelo] ool £ BATORA $UUS B
o} 471 olst, A4le] LESWEHES PN &
QIkL BBt FHVATAL S B Eele)
S TR & 522 BHsto] 9 OP‘ H| 4 7hct
B oz, A B 09 434U S
B a5kA] oo} AT Thy HEE B
YAL &3] v|nd 411 A&FHoR OU\C}
e H P —
(Kim, 2016; Rodnguez et al., 2023).

olelst EHBREAL A4oR Aga FAE A
B9 A 2O 212 1 BAEE oz

iiﬂr*é% A=8F=|(Kim, 2016; Rodriguez et al.,
2023), 71 ¥ Rodriguez 5(2023) {/dvHH] ofs=
o= o GAYHATE B3l 7 SF0lIATRE oF
Q] e7HA]9] %‘J—WV} 7 FERE QA= A
7h WAt S ¢ s Y40 E Al Ay
A AH} —?—‘)ﬂ *c} A9 s 715, HPEE, 7300
FM W= AABHAL, Kim (2016} F2+9] F11
I2 EY AEE ¥t At 2= x2 e
THU SUXEE Ht Y45 HEEd
2l QJARAIS} £~3) =g of|A]
“gol AATHL Harsieitt, T2y |
A0 gt A= FUiet =95 55014
sto] s Ao gt At w1 SRk
o, 9AsAHEE A8 g At} Aol JH
oM x FHHY| A= HAFTH] ofs 2
AgAtion, & ohE FHE “04:5’/} o
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1. 95 24

B AT 97 S0 £ 489 A
2ol o)) 59 AYARE 483 chzzol A
—
=T X

f

e rv_‘l:_l‘ ol

7] WES B A 71, T B X o
9 77t oy, £ A 7ko) ATHGE Bl 9
BS54 ThET AP AR AA0] §4F duATolt
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2. 8+ Oy

B A iAol AAfeks D YA EY o
JoIAY B Rt 2t FollA tdAt A7 7ol Aetst
I 2 A7 B2 R0 tisf $25] 82 1
ofsfstm, A7+ ofol Fogt 11799 tAE st
ot AAE A2 SA 717 57t A A=
£ AY B 7|8olA A= AYsHA 92t A=
AdZos, oA A as AYsty e ddA=
O = sfo] YA IETHE H83 FAHE T
A 0 71E9] A5ARl o A RS e
Zot 550 2 vjASIItE B A= Colghy AHS
23] 521(1041107-202306-HR-017-01)& ¥

AABIA. A A 712 v Eoh
HESo= ok gy ZRto 27 E 67 o}l AL
Korean version of Montreal Cognitive Assessment
(MoCA-K) 233 ooz A AL}l A3t QrtaEol
7Fs3%t A}, Motor-free Visual Perception Test-3
(MVPT-3)0llA AR EAI7F Gl Ao= wgd =,
Brunnstrom Recovery Stage (BRS) 4%H4] oJAel &},
HESoR olES AN & s ofolufo] F-7717)
7Hgel AA =0l = A, & AT BEHES osfstal
Zofol Folgt Ak= A7gsioint. ¥ o F71E A HE

éé

F

s
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0]9,]_,] ?G/\]Z—l QJ,PH AlAskA 235}
Wz, =UAa 22 otxbzlslo] 9
1% AlE9] Ast= QIS ofEgAlolA o]-&of ofzl&o]
U= AL o= A qiﬂf’ﬂo]ﬁ ol&= #gt dolA
OAtATo] 7R5oHA] &2 A}, Visual Analog Scale
(VAS)OIA mHH|& A9 55 A7t 418 232 2
Aol IAE Y o vk wgE X} ‘:}E ﬂ‘—r“’ﬂ
Zrodshal QIAY B oA el AR 55 = At
= HjAsFA tHFigure 1).

3.8+ &+

1) ARAT AX| ™7} XME=(Action Research Arm
Test, ARAT)

ARAT AA] 57l HZ+= Lyle (1981)0] HE&%5
£ o E AAY 75 % & 2% 582 87 5]

o =

Sl st Epole, 2 Aol A Flsurt &
27 S¥o] 28 Fol WSk Aol Agstaich. 4
A el i S dhiptel & 24 el 42

= 71202 S45Hth ”37} E:rL-f] A °o]'%: H7]
oA 43=, 710014 635, 7oA 635, HA 52t
3PEOR F 19719 FEo=E F/Eo] qlon, 7+ 3}
53 d+7 —f}o— FiAQl 4 # A7k AlEsto] 4
ol BV A 04, FEZHOE FAE ST Al 14,
F840] 7Fssh ]7]'01 L 4~8F Al 2@, 51
T Al 3= Folste] AA Foee F 57H=E
et A7t J:i—gf}v‘i A 715 R & A 5HolA
5ot As QJugtth ARATO] AARAL T A==
0.990]3L HA-AAAF AZEE 0.980|cHLyle, 1981;
Nordin et al., 2014).

.

Subject (N=
Screening test : K-MoCA, BRS, MVPT-3

1)

Cju remote action observation Training
Group (N=6)

Traditional Outpatient Rehabilitation
Groups (N=5)

Pre-evalution (ARAT, MFT, Telemyo DTS(Surface EMG))

CJU Remote AQT

Traditional Outpatient rehabilitation

4 week, 3 times a week, 2 task
15 min per session x 2
[(5min observation +
10min task training)]*2

4 week, 3 times a week,
30 min per session

Post-evalution (ARAT, MFT, Telemyo DTS(Surface EMG))

Figure 1. Research Procedure (Flow Chart)

K-MoCA: Korean version of Montreal Cognitive Assessment, BRS: Bruunstrom Recovery Stage, MVPT-3:
Motor-free Visual Perception Test-3, ARAT: Action Research Arm Test, MFT: Manual Function Test, sEMG:

Surface Electromyography.
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2) MFT AX| ™7t M=(Manual Function Test,
MFT)
MFT A4 87} A= 29| =55 e Agofst
A7+ AlEolA Miyamoto 5(2009)°] HEF ¥H &
Sxte] vH|E A 7= B7IsH | I8l A Eo]
o, & dAqtolAe AAAERA A 75 22 S7E5H]
Rl AREsIRlT. A 715l et S8 tidAke] A
AAR1 A 7|5 9] HkE vlwst] Qo) A A
g3t 43 ¥ FEEE 92 VISR S5tk 87t
FEOE = A 715014 435, FA710lA 235, &7
2 ZZo|A] 23202 & 3p8kE o7 JLAE o] 9]
7t g g 718 ol wt 980] 7sd
Al 13, &880 718 Al 03 Fofsto], A =9
Z A= 3270k FARE 2 A= == 0.95019, AA
-AAAF AF = 0.95°]tHMiyamoto et al., 2009).

3) BH Z&ME mIt E31(Surface
Electromyography, sEMG)
sEMG= 87119] Aid= +g=of = 74
A &7 ZH|(Telemyo DTS, Noraxon Inc, USA)Z
A 9] 5o gt & SHEE Brekes = otk A
2 54 450 digt 438 EW A=(Ag-AgCl,
Single Electrode T246H, South Korea)& A-8-51%
Y 8% 48 JHE LES Y AZES0]
(Myoresearch XP Master edition 1.08.27, Noraxon
Inc, Arizona, USA)E AH&Sto] Hlo|EE 44 O}oﬂ‘l}
HIS B3} f B} HolZ ol518E tlopfi
A TES] FAS AHlE A olgsle] »ie g
AASHAL, L3 #HH A= Afe] AYE 2cm=E BHY
SHA fAlete] &7 ZAFoll ®Ho| F2lskaitt. A=
2 Hol= 83d F 3AdS AREsto] mhHSL] i
M2 anterior deltoid), HEAZHXtriceps brachii),
L &EEASI (flexor carpi radialis)ol 261,
AAAZ(ground electrode) F&st 24 ¢ F
2ket 50 opd thE F-9jof ARESIRlT. = AollA]
T PR R (raw data)= Hlo[EAlEE(Sampling
rate)2 1500HzZ A73H3T, FIR WHE ARg3}o]
20~400Hz9] 952 BE(Band-pass filten) = 274,

¥y &

= =

=9 AT AT JES F2f EZ 02 HIA|7]7] 5]
Hut A F(full wave rectification)otH.2.™, 100ms2]
A& B AlEZ(Root mean square, RMS)C.&2 H&
3HSmoothing)a}Ftt. RMSEE ko] 1133t EA4J0]
o5l B2 JFZ " 5= 371l ol H= WAIsHH
taAtet S4 45 7 Aol A AF-9] HolE H|ist
7] Y3l RMS#S %7 155=3 (%Reference Voluntary
Contraction, %RVC)2.& HZol5tqitt. A2} iz
o] 248 AR Q] & 7+l HEE §R1517] 93|
AP ARoh= g3 45 3 A0 Ziﬂ“ S 71E
o= FUI ARt F 23] S5 o™ At it
7\]’—04 7HgolA, HiE2tS B HollA N’\]é}ﬁr’} 7 ]“i‘
5 RMSY] &7 91 o2 AHA|oflA of7fkdo] 3

T, TEA| erxqo] 90 TE5Y AAlelA 15% Eiéé
iy AHEE Zo]al, ojzf-d 90 °

TEA] B4 180 7} E]L el He AL 5= S
7} 5314 SA4sto] 11 5 A5 nRAERE Wl 335]9] Bt
o= /\]'33}93‘3}. 4 § 2 =7 Aok A A
Bl AAIE o|FAI7IAL ZF S5 Aol

A O{Z2|AH0|M (Cju Remote)

£ ol Agol] €4 54 18 £
83p7] 948l C

u Remote fEZ|A 0| AE B85t
Cju Remote:= E]O T 7oA Agshe A GA]
QAT HEF A=Y Y5F a0t FAA Fi:
A3tst7] Qs Alo|ATEA L} Hrhetn AetE et
o] 352 = 7|3t Android 7|8t ¥F F&F #E &
ofiEZ|Ale] o). s ofEA AL B A 75
I 3} A 7s= WS lof, ARAE ShkEEA
oHof ZTIQlskH ko] 7} 2T AF glo] A=
AZF Algohs &4 W T T 5 A== A
Houoh & AFolAE olEet B4 E-8sto] AT
oA T2 T EZ AT o, ARE 52 o
B ATATE APEo] Al&Fsto] ofEE] Aol Well A
R 5t tHFigure 2, Figure 3).
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¢ LIVE(AIEARH) 53BE 9% [ 22 |
MY =
1 B (us)22t
2 HER (y5)E0]-
3 [ (w22
EULRSE + P (g5t
00:00:04/00:01
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[l HIVSEE]
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4. ST U

1) YZ=RIpE

& AFoA 9 dF FAFEER] F&2 Song &
(2016), Jo 5(2011), Eom¥} Kim (2013), Franceschini
5(2012), Yang¥t Park (2023), Yoe2} Park (2023)°]
AAE DL A F 67HAE A7 0}—7—’ A
AlRsl7] A 7Hgol WhEste] gAe] A s
3l 7% g 1l ol XﬂoP AH7-de
At 67HA9] THA= ElolE 71, W 9717, & 4o
Al AEBE7 ), A ARESE ], 4 §Ee ' 397], EekAE
B *71712 R, SAE T A2 3U0F
AR 190 Ao R FA & Hds s A
WFAECIA B B2 AA SLAIE stetlol =30
¥th= Debarba $(2017)9] G722} 3914 AL
B G TEsks Ao] 1904 AEH 5242 52385

< 283t Ho] g9& o ®ol A4t ARIH= Kim

rll

|0

I

b

o]

l
o

5(2016)9] AF+ATE Farsto] 19147} 3904 Al
E T ¢ s FAdE TSIl 4] 2ol
= 1903 AlFolA SRR HS AASIS o A
7150 Y8 ESYsY Pl ° B3Itk Yu
o} Park (2022)9] dAtAT} 104 AlH9] 4 A1H
AIREE 303 AlET B 2A sidsiels W AR 71s
o o o] AAY Yang¥} Park (2023)7F Yoeo}
Park (2023)9] 23S Farsto] 3913 AloA=
2get W, FH, FF A, FIE AL G4 dolE
25% oY= Akt ¥, 19173 A2 3203 AlFEC:
t Z4A wiiste] 50% o|lE A&ttt o]F, o Al
AES otte] A= HAste] tidAtlA Alsstal
o} A £ Gl tig #9-2 H47U(Gopro,
Gopro Hero 8 Black, USA)E AR5ttt 39034 AIH
o et EF2 HHAHS Aol AX|ste] 1At ot
=, TAE FYcks ZEo AW, 9, 4F AM, SR
AMAo A AEA QN THA| PGS 6L, 194
Al Y2 AATS A8 o= AEF 0| B3 7, =
AEHS Allof ARfete] 13t v IAE —’F’é‘ OP‘
Eﬂ]—of] He]of] 2RESHeS: Slof ALARI IHA]| &
sttt 391 AT 1917 AR dd= —}‘JH
oé*c]'—i H3517] QI8 Galaxy Z Flip 4 (Samsung,
SM-F721, Korea)olld] 71202 AgH= G4 94 of
E9A 1A HIH L oHE|9] 3} THET] 752 AR

d

I

2) M iz X YH
A

AT SRR el ABE AXSRE 59t o]
27} WA e 28T AholA WAL, AmA}
£ 19l0) Hol A 283k ST Fhold Agst,
Ao} mAks 717E 4 QIEYl 9Ae B9 94

FAHEEH o]ZA°]H(Cju Remote, Ao|LTHE
Y, Korea)S A4St & AR} 7 U3 AlEF 9 24
Ao s AYS XPsArh. AmAR: AP AdS
Zegst7] A o dRe] 7Hgol| HiEsto] FA QIEul
BHIE Zelstal, AT AR BlERHS 0]t
& ofEE| Aol A HHo] Hish olsh
14 Aot = skl shA|Tt

91 o] A7) 2RS4 AL A

6 Korean Journal of Occupational Therapy Vol. 33, No. 2, 2025



lstH, thdAtet 4402 QAka
50| YESHA H=A] Lobir] flsf JAel Higt A=
ofF oA S4Ho= Attt B3t AmAs o
2] mgo] shHo 2 B 4= Q1A 25cm Eolzl A
of 1191#]19] &3l Lenovo P11 (XiaoxinPad,
TB-J6OGF, China))Z HIER A& AXHE & 17
AA tdAREo] 71719 ﬂ' oA ¥4 sATEEH
ojEZAclAZ Bl FAE TEL & A Sl
(Figure 4).

o

Figure 4. Cju Remote Action Observation
Training with Occupational Therapy [Experimental
Group]

g2t S T Fole 582 B ¢ UAEE
FES AR AL, A5APE VA BgS SPHo R
HAA 529 27g0] BastAY XH*“E]J— U Y=
2 skl QA AAIRE KA B9l SR 52
Yotz BG5S Ho 1o mowlE Al5siith o
6& A 3 T HEF SR A7
SEEA9] 3R Jo] BRI EAE Kang 5(2018)
‘_rL7§31]‘€ Zrasto] 13)7] & 2719 o8 IAE
Z5to] shofl 3024, 5= 33] 52t 67119 A
EH6IAAL, F 4577t WHESEe] 123)7]9] A4

o -l>
mlo

[\] o) mg
rE Ox

i
:ﬂ

 ARES AR 54 9F
]E ZA2 digrom AlF o]
bz A} H|4gt YANEERE TS ARE
tHFigure 5). HARHE] IS $:85hs BT F2<)
2Ao] WRFAL} 257} QS Ao AP} ZAA
A M=l Fof st AR Al 382 ddd
I FLSHA sl 3024 F 33] F% HAISH F
457 1231719 SAIE AAISHAH.

N

Figure 5. Traditional Outpatient Rehabilitation
with Occupational Therapy [Control Group]

5. XI8 24

2 AollA SRS Holy ARE EAsH] sl

SPSS version 27.0 BAZZ 15 o] 8% Zolal, o
AEC] B3 B8-S HI5Hl Shapiro-Wilk Tests A
/\]‘8]—910],]— X‘]ﬂ-ﬂ“‘lol 7]-7(']01] U]—io]—xl 01‘0]— H]E_,_ __,_/ﬂ
= ARESEITE diAARe] dubd E442 245171 s
A, 9 59, tH|Eo)| A= Chi-Square TestE ARg-
slaioH yel, 4, A, 8717t K-MoCA, MVPT-3,
BRSE= 7|&EA419} Mann Whitney U testS ARE5FC
Avdt 249 OF E A4 A% & Hda BuE
23l Wilcoxon Signed Rank TestE ARE0IH, 155 7
FA 3 25 3RS ¥last] #Iste] Mann Whitney
U Testg AAISIH & 15 7+ Aol& E45k=T
U0l ATe] 41212 #=ol7] fs A 271+ 0.8, 4l
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H77he 95%= AYalslch ER BE AR BAR
4 Re] £ 0.052 4Faksich
. |7 Zat

1. i1 CHARRIO| Qb EM 91 EXIM X

& o7 el 924 24 24 3 599 438
x u}—ﬂr AHTable 1. 54 2 7 18

1) I8 ¥ YRVIs L MRl 3L S S
&4 bl

I5 48 AR7]5 711 ARAT, MFTY =4 A%
@‘F% H| ek 23}, A2 ARATY Gross Al
1] Z4, MFTY] Upper extremity's function Al
3 9 A4 SHAA foulgt ol UEtHpe

HHH, 2ol A= Aol fofnlet ol
et 63’%1—‘?} oz} ARATY] Grasp, Grip A%
=, MFT-Q] Grasp Strength AJF-dE0NA F2lulgt &
LERATHp < 0.05) (Table 2). 715 8 AR 4
/\45— B7F5t7] {18 sEMGOA S78% & %RVC
#ow nEdlote] S AS Hes vlwek 24y A9
oA Deltoid AnteriorollAl R-2]u]gt &do] LE}
Zom(p < 0.05), tix+oA+= Deltoid Anterior,
Triceps BrachiiollAl §-2Ju|gt gF/do] UedtHp »
0.05) (Table 2).

aE 7t AR

Sk HlW

oIr

U MR|O| 2BNE

2) M

A
B4

i

ol

rE o

A & 5% ARAT, MFTQ] H HolEe Hlwet
23, ARATO| Be ARFED 34, MFTOlAE 2e
AFFE SHA tizat tie] ddTols el SAlSH

Aoz Fougt gkio]l YeErAl kSttHp ¢ 0.05)
(Table 2). 34 & 1&F 7F %RVC %+2] A WIS
H| gt A M I, Deltoid Anterior, Triceps Brachii,
Extensor carpi radialisoﬂfﬂ Rt ojH] A oA
o] FASH R ¢ & FoH|t Fdo] UEA] kit
(p € 0.05) (Table 2).

2 AF= ABARE EAF 7] 21541 HfH Qlo] &
AE Aok A2 AT 7|E 9 39 A
A =7t A QA THY7] HEF SR AA7TE, A
19] & =0 H|R= FIE 22 dolEal H|wEA
SHE 1A} Skoleh. & AtolAY] ZF 5 E A4 A
FA71E D AR & BAE S BlaoA] Addtat
27 25 ARATY Gross = 9 AA &4, MFTY
Upper extremtiy’s Function &5 2 AA| 3 of|A]
|9u]st Afo]& HAHp € 0.05). ESH sEMGE 53
A A & 2 AL E v|wst 21}, 272 Deltoid
Anterior, Triceps Brachii &&olA §-2Ju|st FFAto]
UL, AT tRtof| Hlsl] A2 EolA FAZQ
H3E H9 o) &2y} uRIR| £ Deltoid Anterior
FEY Fougt - BAHp € 0.05). F 1F 1t
A T FA75 9 A9 Z=A T wskE v A,
2T o] Aol ARATY] BE A=} A4
4, MFT9] 2E AR 9 A4 SHolA SAZ 2

2 {ouigt o] UErA] ggkeH(p < 0.05),
sEMGY] ZA44kR] %RVCoAE HE oA TAZ
o5 {oyugt o] HolA] A3ttHp < 0.05).
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Table 1. General Characteristics of Subjects

(N =11)

Experimental Group

Control Group

Characteristics (n=06) (n=5) z/x2 p
N (%) or Mean + SD N (%) or Mean + SD
Gender Male 4 (66.7%) 1 (20.0%) 0.12 0.14
%) Female 2 (33.3%) 4 (80.0%)
Age (year) 58.17 + 9.02 60.2 + 4.71 0.43 0.709
Height (cm) 166.5 + 9.58 160.6 + 9.83 0.34 0.169
Weight (kg) 72.67 £ 10.7 59.2 + 5.54 0.36 0.068
Duration (month) 50 + 5.32 48 + 5.0 0.54 0.463
Infarction 3 (50.0%) 1 (20.0%)
T 0.30 0.326
ype Hemorrhagic 3 (50.0%) 4 (80.0%) 3 3
Right 4 (66.7%) 4 (80.0%)
Paralysi 0.62 0.637
araysis Left 2 (33.3%) 1 (20.0%) 3
K-MoCA 26.5 + 1.37 27 = 1.0 0.52 0.507
MVPT-3 56.67 £ 1.75 56.6 + 1.14 0.61 0.926
BRS 4.67 + 0.51 4.4 + 0.54 0.38 0.399
Grasp 10.67 + 0.816 10.4 + 0.548 0.63 0.609
Grip 8.17 + 1.472 7.4 + 1.342 0.57 0.348
ARAT Pinch 8.17 + 0.75 7.6 + 1.14 069  0.383
Gross motor 6.5 + 0.837 5.8 + 0.837 0.31 0.193
Total 33.5 + 3.017 31.2 + 3.347 0.64 0.267
Upper Extremity’s 13.33 + 0.816 13.8 + 0.837 0.55 0.432
Function
MET Grasp Strength 3.83 + 0.408 3.8 + 0.447 0.89 0.892
Finger 567 + 1.033 56 + 0.548 0.52 0.763
Manipulation
Total 22.83 + 0.753 23.2 + 1.304 0.59 0.701
Deltoid Anterior 781.33 + 511.85 661.6 £ 410.95 0.36 0.855
YRVC Triceps Brachii 267.67 + 67.77 301.8 £ 75.79 0.35 0.361
Extensor carpi 338.67 + 180.29 307 + 126.33 0.44 0.784

radialis

Values are expressed as Mean * SD (Standard Deviation).

%RVC: Reference Voluntary Contraction. ARAT: Action Research Arm Test, BRS: Brunnstrom Recovery Stage,
K-MoCA: Korean version of Montreal Cognitive Assessment, MFT: Manual Function Test, MVPT-3: Motor-free
Visual Perception Test-3.

* Significant difference (p < 0.05), ** Significant difference (p < 0.01).
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Table 2. Comparison of Changes in Upper Limb Function and Electromyographic Activity Scores

Between Two Groups (N =11)
L Experimental Group  Control Group
Characteristics p
Mean = SD Mean = SD
Pre 10.67 + 0.816 10.4 + 0.548
Post 11.17 £ 1.169 11.6 + 0.894
Grasp Change 0.5 + 0.55 1.2 + 0.447 -1.92 0.054
Z -1.73 -2.12
P 0.083 0.034
Pre 8.17 + 1.47 7.4 + 1.342
Post 8.5 + 1.64 8.2 + 1.643
Grip Change 0.33 + 0.51 0.8 + 0.447 -1.47 0.14
Z -1.41 -2.00
P 0.157 0.046
Pre 8.17 £ 0.75 7.6 £ 1.14
Post 8.33 £ 1.033 8.0 £ 1.00
ARAT Pinch Change 0.17 + 0.408 0.4 + 0.548 -0.82 0.409
4 -1.00 -1.41
P 0.317 0.157
Pre 6.0 £ 0.632 5.8 + 0.837
Post 6.67 + 0.516 6.6 = 0.894
Gross Change 0.67 + 0.516 0.8 + 0.447 -0.47 0.637
Z -2.00 -2.00
P 0.046 0.046
Pre 33.0 + 3.162 31.2 + 3.347
Post 34.67 + 4.033 34.4 + 4.037
Total Change 1.67 £ 1.366 3.2 + 1.483 -1.57 0.115
Z -2.04 -2.03
P 0.041 0.042
Pre 13.5 + 0.548 13.0 £ 0.707
Upper Post 14.5 + 0.548 14.2 + 0.837
Extremity's Change 1.0 = 0.632 1.2 £ 0.447 -0.58 0.56
Function Z -2.12 -2.12
P 0.034 0.034
Pre 3.83 + 0.408 3.6 + 0.548
Post 4.17 + 0.408 4.4 + 0.548
Grasp Strength  Change 0.33 + 0.516 0.8 + 0.447 -1.47 0.14
Z -1.41 -2.00
P 0.157 0.046
MET Pre 567 + 1.033 56 + 0.548
Finger Post 5.83 + 1.329 6.2 + 0.447
Manipulation Change 0.17 + 0.408 0.6 £ 0.548 -1.41 0.156
Z -1.00 -1.73
P 0.317 0.083
Pre 23.0 + 0.894 22.2 + 1.304
Post 24.5 + 2.074 24.8 + 1.643
Total Change 1.5 + 1.378 2.6 + 1.14 -1.41 0.158
Z -2.06 -2.03
P 0.039 0.042
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Table 2. Comparison of Changes in Upper Limb Function and Electromyographic Activity Scores

Between Two Groups

(N = 11) (Continued)

Experimental Group

Control Group

Characteristics z p
Mean + SD Mean + SD
Pre 637.67 + 367.75 790.0 £ 345.59
Post 730.0 + 420.58 913.6 £ 297.13
Deltoid Anterior Change 92.33 + 80.79 143.6 + 57.18 -1.27 0.201
Z -1.99 -2.023
P 0.046 0.043
Pre 267.67 * 67.775 254.4 + 67.02
Post 303.67 £ 97.473 362.0 + 60.34
%RVC Triceps Brachii Change 36.0 = 69.28 107.6 £ 37.26 -1.82 0.068
Z -1.15 -2.023
P 0.249 0.043
Pre 338.67 + 180.29 307.0 = 126.34
) Post 355.0 + 183.07 324.0 £ 131.72
Bxtensor carpi " o0 1633 + 43.24 17.0 + 69.25  -0.54 0.584
radialis
Z -0.943 -0.813
P 0.345 0.416

Values are expressed as Mean + SD (Standard Deviation).
%RVC: Reference Voluntary Contraction. ARAT: Action Research Arm Test, BRS: Brunnstrom Recovery Stage,
K-MoCA: Korean version of Montreal Cognitive Assessment, MFT: Manual Function Test, MVPT-3: Motor-free

Visual Perception Test-3.

* Significant difference (p < 0.05), ** Significant difference (p < 0.01).
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Abstract

Effects of Remote Action Observation Training on Upper Limb Function
and Muscle Activity in Patients with Chronic Stroke in the Community:
A Pilot Study

Jin, Min-Seong’, M.Sc., Park, Ju-Hyung™, Ph.D.
"Dept. of Occupational Therapy, Graduate School of Health and Medical Science,
Chungju University, Occupational Therapist
"Dept. of Occupational Therapy, College of Health and Medical Sciences, Chungju University,
Associate Professor

Objective: This study aimed to investigate the effects of remote motion observation training on
upper limb function and muscle activity in community-based patients with chronic stroke.

Methods: Six participants who did not receive outpatient rehabilitation were selected as the
experimental group, and five participants who received outpatient rehabilitation were included
in the control group. The intervention was conducted for 30 min a day, three times a week,
for four weeks. Upper limb function was measured using the Action Research Arm Test (ARAT)
and Manual Function Test (MFT) scales, and muscle activity was assessed using surface
electromyography (sEMG).

Results: Both groups showed significant differences in upper limb function and muscle activity
(p < .05). However, after the intervention, no significant differences were observed between
the two groups (p ¢ .05).

Conclusion: Remote action observation training can be an effective intervention for improving
function in community-based patients with chronic stroke, similar to outpatient rehabilitation

therapy. Additionally, it offers accessibility and economic benefits to patients.

Key words: Community chronic stroke, Muscle activity, Remote action observation, Upper limb

function
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