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. M &

ANAEAZIHWHO)Ol HEH HEF2 A AlA ARG
ARl 3=, AA| AFEALS] oF 10%E  AFAIRIEHWorld
Health Organization [WHO], 2024). o]+ 9] &
Sa°] FHEAY = 229 FF&E <ls WAsk= =
5105 QEAAT 7HZHAIA 7]so] AlZkst Zof
SttHSharp & Brouwer, 1997). H&% 3=
H Fojot Fwof weh wubH], 37 9 257,
9 A[A|ZE &4 5 TRt 715 ARb Aoks S5t
THMurphy & Werring, 2020; Scully, 2022). ©]¥
A8k Aol 7= BHE 28 Syl =G0l
WL S52 AsA HES A9 75 IE=
g2 4otk Kelley & Borazanci, 2009,
Shahid et al., 2023).

HES SO QY i 7154 AolE 243
o, FHdiete] 7154 35S FXIste] YES T
WA Bk ﬂOlE}(Ahn & Kim, 2008) F8 % H;L
A 7V T a7
FEA A —r‘EX]i 485, AEX] toad O]OUJ]
(Kim et al., 2012), Q1A] 71’5 SRS Qs AALS) 91X
AL, A4 719 &9, 3998 &9 5o AUrKDas Nair
et al., 2016; Nie et al., 2022). o]&I3t EA= X9
IIL 3 8= FIAZI=H 71045k, AA &
73041 REEAQl 4=849] o] 2, X|&ZQl HYEE, 1
21 AL Ao W HEY 59 AL ol 7=
718ke] M2& SA #iol 8531 QltkPark & Kim,
2019).

W5} 7] AR HES RO 7|5 IES It
/\Hi A7 A8EL Qlon, OF 7HIEAE 78t

o= 3t SA7F FEET K Prajjwal, et al., 2024).
THIEAS 7MY SollA] QIEH|o|AE B3l ThRT T
THlS AAZEO & Algsto] ARGARol| A A9 FARE
34 AlFok= 7otk Park et al., 2023). &Y &
o wt HEAF, TEAR, BlEABY A7HA] +
oz FEEH(Yu et al., 2024), HMDE ©]&5}o]
A AAIE S| et Fele HHEAT, 34494
?:]xﬂ S B9 FEAoE =9 71stt FEle v
3, 191 HEYF2 BYE S 22 22144 S

g

ko rt} =) o
2 om mLJ
=

~

¢

ol o

do me

MN

ol AT 7MY &2 B4l Q14 7Hs’t FEjoltt
(Han et al., 2023; Kwon & Hwang, 2024). 7H&A
71&2 A9 75 el et dol: 2Ho| 7hsst
o, T4 A FH T} AT Hiole mEuS Fof
243t wole Aok, A A=) gt SHet 5

712 =AtkDias et al., 2019; Sisto et al., 2002).
E3 THFRA Ve SO Sk g Bl
7V BoIA AL &40 HHEEES T &
QlOoH(Yang et al., 2018), 7|1£9] ZAEH} ¢ L2

T 59, AF 71 A=, gAY =4
4 52 U FHIE F AhDias et al,, 2019)

T 7PV A8 A= S oA ] 4
|EI gloH, HEF SAAl= 2 575 2

A 7' TS BHHOE o]FolX 1L QItHDemeco et
al., 2023; Tieri et al., 2018). 7MJ&A 719ke] A=
A7, e, 9 5Y AA| 75 el 2ol
(Aguilera-Rubio et al., 2022; Hegazy et al., 2022;
Wu et al.,, 2021), 475, 7199, A83 716, B
g 5 A 7Isole 37841 P vIZIthZhang et
al., 2021; Maggio et al., 2019). o|2{gt 7HJ&4l 7]5te]
A= 22 94 A 7e=E 8= AlSxE ARk glo]

A &AQ] AL 71=5HA Sith= oA o] tiVarela-
Aldas et al., 2021). 184 A7AR] 71&3Q] S¥E
7 8=, 27| ARlE st Hl-Eo] Eo A
8o Agto] JtHHwnag & Yoo, 2023; Elendu et
al., 2024; Prajjwal et al., 2024).

g A7t 5 AP mARE SRR /8 a8}
715 AHE B7Iste] AAIA, AXH, F4l AR1E 75
3|Eo| HEd SAE Asch, A7 Yok g
LAPYELS: 488t = Q= S American Occupational
Therapy Association, 2021; Murrell et al., 2021;
Rowland et al., 2008). A& FofojlA 74

7I58F A R SAE AT 5 e =R, 59
HEF SAH] 75 380 anpdo g &-8E 5 3l
(Choi et al., 2014; Oliveira, et al., 2022). 24X =
£ 3 bRt RopollA 7HIEA SA A7 HA
S7ketal glow, AP 5 FopolA ke o]of tigt
T7t &2 Ao& YeRdtHPark, 2016). AR EE=
Ao AT AREE HojE EHE 5P
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ARoR BAF A F53% AAoltklandim et
al., 2024). 53|, 7H3EA A9 A& 7|7} 53ke
A% A7 o, o] 2 sl X mAlt
ot SAE ALshe 7IKte] tE2A skl S Aol
2}o]E HOltKPark et al., 2018).

kA B A7E HES TRE tigoR AJggst 7t
FAA 7H ZAJA = S BT FAAQ] A
TS AARCRE B4, AAA8AP} 7

[
2 L8 SAl ZrIS AAsk=d Bast 2AE
al

Holoj|A] H&Z 304 H85
M Al 7]Eke] S AAH s B TA} AAE
77k H 2 4L Z3RS ksl 93]

-9l £3S tddes =AU 2 AN 5714
8}7|&HAE A 3H(National Digital Science Library,
NDSL), SF2d3AHA 8] A(Research Information
Sharing Service, RISS), Embase, Pubmed, Web of
Science Ho|EH[O]AE 85I sfQ] w3 A
st 719 == “Virtual Reality” AND (“Stroke” OR
“Cerebrovascular Disorders” OR “Brain vascular
disease” OR “Cerebrovascular Accident” OR
“Brain Vascular Accident” OR “Cerebrovascular
Stroke”) AND (“Occupational
“Occupational therapist’)& AF&stoH, I &
A AAZ A3t 719EE HEST AND THIEAT
AND “ZJA5"E AHESHIT

therapy” or

2. 9871 A M7=

1) o

(D) HE5 S ez 3 A+

(2) AIA5ATE SAE AW A+

(3) VR SAE AR&SE A4

(4) 29 izt A-+Randomized Controlled
Trial, RCT)

(5) F 2 PolE AME &

oA

47|E

N

|

Q

2) BiRI71ZE

(1) VR 419 a2 =45/ ¢S A
(2) A5+ HFAY 471 309 okl A+
(3) 1F 4 HEEA AT

(4) PR TAH, shoj=r

(5) A& grlo] E7Fse A+

= &4 ¢ 4% 3F2 PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis) 5= wet $Fotgith FHE A A
A ] 27391 EndNote 21 E-85}0] #2519
o, & AlA 7152 53 5 28 1R A
Qletgitt. o]F 712 AEst F7HHQ F8E £
HiAIsHT}. 278 9] ARt A4 F aiAl 1ol wet
A= 9 255 HESt] £ iAo, A&

2204 474 Ul v oinvt HetetA) gk BAe A

rl

£ RS 59 37102 wAstelrh A% B0
A7} 2k o7do] AN ke B9l =olS B
4% olng Aysiat

2 dies 7Y g2 A9 e B EE B0
sh7] 9ol ARREE 2A 4 EYAE HolgHolA
(Physiotherapy Evidence Database, PEDro)& Ar&
stof AR RN THEEA S A9 A2 A=A
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A B7Vst7] sl 285ttt PEDro Scale & 11
7hel e 93 Bgdes B7Iske 1719 23 W
2 B B7Ioke 10719 £ 45 At
(Maher et al., 2003). Zt 282 134 vidshe 94
BT =2 Ao AAREA] ol 242 0~1040
2 A= B39 A 32 Ao ue} 44 o|s}
‘Poor’, 4~58L Fair’, 6~882 ‘Good’, 9~104
‘Excellent 2 A7t 5255 w39 24 $5£0]
= Zoz FAMH.

Hir rlo rIr

6. Xtz &4 & 27 MAl Y8

2 A3 A AA WEOe R PICO (Patient,
Intervention, Comparison, Outcoms) B'HS AR
sttt PICO ®H2 A3 Aio ditt 2ASS
AAH R stz YHOE thdAK Patient), TA

(Intervention), tiZw{Comparison), Z¥{Outcome)

Records identified though database
(n=697)

PubMed (n = 185)

Web of Science (n = 140)

Embase (n = 277)

RISS (n =27)

ScienceON (n = 68)

] [ Identification ]

2 AA"EH{Cumpston et al., 2021). PICO HH<
A-goto] 24 it 29 A AR Iy &
g, VR 34 =+, VR 34 Azt 4 7|7k, VR SA4
s FE5t B35

asn

HI

A CHAL

HUS =2 ==

HO

5719 HlolH Hlo]2oflA & 697HE| 3] A
Act. EndNote«] S5 AA 7152 ol&ste] 19249
TE 282 A9sty, 71 AES S —r7P§ 39H°]

TE TS AlQASI) o]F 466H 9] 272 tio=
AET 252 HESY] 413HS HHXﬂ%P o,
5319 B2 AE(full text)S AESI] FEZHow
118 24 g4 Es1o=2 AAstdckFigure 1).

Records screened
(n = 466)

Duplicate records removed
(n=231)

Records excluded by Title and Abstract
(n=413)

=)
£
=
I}
u
Q
]
Reports assessed for eligibility
(n=53)
—
3
° Studies included in review
5
= (n=11)
S (n=11)
£

Figure 1. Flow Diagram

Reports excluded:

Fewer than 30 participants (n = 5)

VR intervention effects not measured (n = 13)
Non-RCT design (n = 4)

Intervention not administered by an OT (n = 18)
Not Korean or English (n = 1)

Full text not available (n = 1)

for Study Selection
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PEDro Scale& ARgsto] A
L A3}, Fair 599 92 14,
Good 552 10Ho]it}. Excellent 553 Poor &
=82 glYler, & 1199 34 "+

A= 5.8240|QtHTable 1).

& Aol AEE 1189 9o Zotd Aot
o] dby EAE tVdAt ot 91, el HES T
HAZ st EA5IAH. VA = 24 307
A 2 1059919, 309 o1 407 mIRiRl = 47,
4078 o1F 5078 mRHl 9= 51, 507 oVl A=
210t TSl et AF2 46AIFE 75AI7HA =
S B @3] st AFHE AlEstste] &
HEH, 40HE ez g A7 19, 5007} 64,
607} 14, 70tH7} 3Ho|qict

AAE B0 HEE
Y WA 0y & 1749

P
170wkl A% 54471, 1714

Table 1. Quality Assessment Using PEDro Scale

ol 671 mIRkl - oFF471, 6711 oldel A+
U712 B&3519tHGarcia-Rudolph et al., 2019).
THI71E o= 3t A= 7HOE 7P Hokon,
3712 ol 24718 =R d+t= 3Ho|iH 1 9
18] A+ HES TAE Bk SfthTable 2).

4. VR M =+

24 ER0l4 VR A F&of| wet 414 715, QA
715, 11 92 ERdlo] BAsIgoH, 55 SE= o1&
SI3ITE VR S0l ARE =7 A 71 2182 QIR
EZ o= wol ARG glom, A A& 93t VR
E+= RAPAEL Smart Glove”Z} 5¥(Shin et al., 2016;
Lee et al., 2020; Hwang et al., 2020; Baek & Kim,
2021; Choi & Cho, 2024)°2 7} @o| AMEEIL
AUk QAALES 93 B o2 RAPAEL Smart
Glove 1H(Baek & Kim, 2021), RAPAEL Smart
Board 1¥(Baek et al., 2022)°4 A=t 1 9
+9 35S 93t =2+ Nintendo Wii Fito] 1H
(Kwon et al., 2022)°4 AF&-E At Table 3).

Item No. PEDro
No. Author (year) . 2 3 4 5 6 7 8 9 10 11 Scale Grade
1 Kong et al. (2016) Y Y N Y N N N Y N Y Y 5 Fair
2 Shin et al. (2016) Y Y Y Y N N Y N Y Y Y 7 Good
3 Shin et al. (2017) Y Y N Y N N N Y Y Y Y 6 Good
4 Lee et al. (2020) Y Y N Y N N N Y Y Y Y 6 Good
5 Hwang et al. (2020) Y Y N Y N N N Y Y Y Y 6 Good
6 Baek & Kim (2021) Y Y N Y N N N Y Y Y Y 6 Good
7 Rodriguez-Hernandez et al. Y Y Y Y NNNUIY Y Y Y 7 Good
(2021)
8 Baek et al. (2022) Y Y N Y N N N Y Y Y Y Good
9 Hsu et al. (2022) Y Y N Y N N Y Y N Y Y 6 Good
10 Kwon et al. (2022) Y Y N Y N N N Y Y Y Y 6 Good
11 Choi & Cho (2024) Y Y N Y N N Y Y Y Y Y 7 Good

N: No, PEDro: Physiotherapy Evidence Database, Y: Yes.

A 78t3)A 20259 A334 A2E: 23



Table 2. General Characteristics of the Participants

Participants (EG/CG)

No. Author (year) N Age Stage (mean)
1 Kong et al. (2016) 35 /35 /35 58.1 / 59.0 / 55.8 Subacute

2 Shin et al. (2016) 24 /[ 22 57.2 / 59.8 Chronic

3 Shin et al. (2017) 20 / 20 75.0 / 74.5 Chronic

4 Lee et al. (2020) 18 / 18 72.1 / 73.2 Chronic

5 Hwang et al. (2020) 16 / 15 54.13 / 51.60 Chronic

6 Baek & Kim (2021) 15/ 15 73.93 / 73.33 NR

7 Rodriguez-Hernandez et al. (2021) 23/ 23 62.6 / 63.6 Acute, Subacute
8 Baek et al. (2022) 18 / 18 56.06 / 58.94 Acute, Subacute
9 Hsu et al. (2022) 18 /18 / 18 52.9 / 56.9 / 56.7 Chronic

10 Kwon et al. (2022) 21/ 20 46.52 / 47.00 Chronic

11 Choi & Cho (2024) 23 /23 55.69 / 59.30 Chronic

CG: Control Group, EG: Experimental Group, NR: Not Reported.

Table 3. Categories of Intervention Tools

Category Tool n (%)
RAPAEL Smart Glove 5 (38.406)
Upper limb Nintendo Wii 2 (15.38)
Braccio di Ferro 2 (15.38)
RAPAEL Smart Board 1 (7.69)
RAPAEL Smart Glove 1 (7.69)
Cognition
RAPAEL Smart Board 1 (7.69)
Other Nintendo Wii Fit (Balance) 1 (7.69)

The sum of the percentages does not equal 100% because of rounding.

5. VR =X A|ZH 2! 7|7t 712 Ha 3FOIA 1253 AP0, 6~857 A

P A7t 6¥(Lee et al., 2020; Baek & Kim, 2021;
371G 24 A7F A 208004 o 60E7IR = Baek et al., 2022; Hsu et al., 2022; Kwon et al,,

Tt 302 &t XSt A7 6H(Shin et al., 2022; Choi & Cho, 2024) 2= 7V B3tttk 34 271

2016; Shin et al., 2017; Lee et al., 2020; Hwang = 1237|159 303] o4 71A| theFstA 2=l om,

et al., 2020; Baek & Kim, 2021; Kwon et al., 2022) 20~24317] Bt X1¥H A7} 4#H(Shin et al., 2016;

o7 7PF wWorow, 2082 2W(Hsu et al., 2022; Lee et al., 2020; Baek & Kim, 2021; Baek et al.,

Choi & Cho, 2024), 71 9] 405(Baek et al., 2022), 2022)0.2 7}& wWoltKTable 4).

508 (Rodriguez-Hernandez et al., 2021), 60&

(Kong et al., 2016)2 ZIZF 1HOo g Uehdtt. 34
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Table 4. Intervention Period, Sessions, and Duration

Intervention structure n %)
3~5 weeks 4 (36.36)
Period 6~8 weeks 6 (54.55)
9~12 weeks 1 (9.09)
12~15 session 2 (18.18)
16~19 session 1 (9.09)
Session 20~24 session 4 (36.36)
25~29 session 1 (9.09)
30 sessions or more 3 (27.27)
20 minutes 2 (18.18)
30 minutes 6 (54.55)
Time 40 minutes 1 (9.09)
50 minutes 1 (9.09)
60 minutes 1 (9.09)

The sum of the percentages does not equal 100% because of rounding.

6. SMadt £F= flet 7=

A BIE SoP] g Wrte= 44| 715, o
74 7% AEAEIEA 7% AAEEE AlASHE 7

%, 11 9z BRslel AXSET AR 7152 S5
S BT 2902 ek 7 ol ASES
1, 71 Z Fugl-Meyer Assessment (FMA)7} 47§12 41
A 7152 WKt 7Kg wol AMSEI £, 4]

71509t 248 & Fugl-Meyer Assessment for Upper
Extremity (FMA-UE)= 3HoA] AREEIQITE Q1A] 7]
8 2] 9iE E7RE YV AgEes, 42
NI b5 3, QPBEEE 77, A T 3,
9] Az, A0 A, AR, ARZE W) 9
et 6719 B7HeF7F AR E UK Table 5).

7. SM&1t

VR 549 3= 119 A4S ALt 1089 A+
oflA Felmlgt 2ot et Appendix 1). 5715
oA 9HOo R 7MY =2 FItE HeoH, Q1A 75 2
H, 9HILEE 59, HAEE 715 33, AT
15 19, 1 9 & 4% 19, 49 & 53, AXZ

N

BTV YAYs

ldo2 ey, prasost
we foiet Aubl tehdeh

Aol 8HO = 71
(Table 0).

L2 AT 75 lEh‘GH AR &7 Zool A
FAE AEsks A7 S HES SRl
71] ﬂﬂrﬂi Z8E 5 = ZAE AXSAAL skt
A7 9] tiFA AR 46M15E T5AI7HA =
FUSY =350 sttt HEF2 d¥ol S7r
= WEC] HOoMAIH, 53] 454 o]FHE 10dnt
W So] 284 Zrteith Eok HEF0] 80% olAke] 65
Al o] WSt HES WY 544 IEsIsiE Wl
(Cong et al., 2024; Sim et al., 2024), ¥ Ao A=

A =538t3]A 20259 A3348 A2E 25



Table 5. Outcome Measure for the Effectiveness of Interventions

Domain Outcome Measure Total

Fugl-Meyer Assessment (FMA)

Fugl-Meyer Assessment for Upper Extremity (FMA-UE)
Jebsen-Taylor Hand Function Test (JTHFT)
Manual Function Test (MFT)
Stroke Impact Scale (SIS)
Box and Block Test (BBT)
Modified Ashworth Scale (MAS)
Physical Activity-specific Balance Confidence Scale (ABC)
Action Research Arm Test (ARAT)
Berg Balance Scale (BBS)
Grip Strength Test (GST)
Purdue Pegboard Test (PPT)
Stroke Impact Scale - Upper Limb (SIS-UL)
Wolf Motor Function Test
10-Meter Walk Test (10 MWT)

28

WG SN DU U Y Y N e S I NV R SV NS I SV TN e |

—_

Mini-Mental State Examination-Korean (MMSE-K)
Cognition Trail-Making Test (TMT)

—
W

—_

Korean version of Montreal Cognitive Assessment (MoCA-K)

Beck Depression Inventory (BDI)
Psychosocial Life Satisfaction Index-Z (LSI-Z)

Relationship changescale (RCS)

Korean version of Modified Barthel Index (K-MBI)
ADL Functional Independence Measure (FIM)
Motor Activity Log (MAL)

Motor-Evoked Potential Amplitude (MEPa)

Neurological Semmes-Weinstein Monofilament Test (SWM)

Surface Electromyography (EMG)

Visual Analogue Scale (VAS)
EuroQol 5-Dimension 5-Level (EQ-5D-5L)

Other EuroQol-Visual Analogue Scale

Inbody body composition analysis

Motor-Free Visual Perception Test-3 (MVPT-3)

[ S S T Y B NG Y [N SO U S I N T NG T & S T [ Y

Total

N
(@)
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Table 6. Effectiveness of Intervention

Classification n Total
Physical

Upper limb function 8

Balance ?
Cognition
ADL 5 5
Psychosocial

Depression 1

Relationship 1 3

Life satisfaction 1
Neurological

Cerebral cortex activation 1 1
Other

Muscle activation

Quality of Life 5 7

Visual perception

M E FAT 952 ZRE A7 wokd A
AtEE 7H9] FHoA=

A7t =Gl ™, 3He ERoA= §/497192F of
715 EZdeiict. uhAe 18] £olA = HES
o] HAE HirsHA] eisitt. 54 2 o7+ HES
ALS] AoflA FR3 AI7IE 7|5 8T &4 315
gatAo|tLee et al., 2022). 18U &4 2719 A&
= 85k Hlolle Sk AHl & FolkEo] A5,
olof w} A thFEL] A= W7 SRS e R
FY= 3L At Hao et al., 2023). o= 7MIAA A7t
HE T HEF SAE SR o|FA|AL Stk
A8 et Wk Zo] gitiKhan et al., 2024; Wang
et al., 2017).

HEF SR A2 AA E /1A s S 5F
O & o]20jX|1L ItHChoi, 2019; Lee & Kim, 2023).
2 AFolA AE E-oIAE VR SA7F A 715
4 QA 75 & HH o= pYPE|]lom, olgt 4
I= Park 5(2018)7} Aminov 5(2018)2] A e} ¢
g2 Zolgttt. 118y VR $4= A E IA s
Qo $-2, EQF 5 Rt 715 Y E RAl0 285

LEIJHUL%

riok

HQ3IKKim et al., 2018; Shin et al., 2022). 47X
oAM= VR 718 3R] A =75 7F Eol AR
Om, 1% RAPAEL Smart GloveZ} 7 @o| ARH
Z02 Yeith & T AAE Sl 238 5 &5
I E7He] 55 9 5 VNS HSIE AlSola, 7
5 ol At QLS EZ AL 5 U A
Aol A @o| ARRE]3 JtKShin et al., 2022). T3t
o= HEYUE 7HMIAAR TMIEA F 7P ZE8FQ
H§o =2 AR 4= qlow, 5%t &9 A glo
AREE & QUthe HoA VR SAETE Eo] AREH
Aoz AtgEtiRadoeva et al., 2021).

A7 R4 AT FAL AR 371 & 208
oflA 60R7MA HF o 30253t Xt A7t 63
o= 7P wolth. SA 71Tk 4 3504 12372 o
FHOY 65014 857t APH A7t 6HORE THF
Bttt Chen 5(2022)9] AtollA= VR SA41 AlE
3713 20~458 Alo]&2, Saposnik I} Levin(2011)9]
AolME 2718 Bt 1AREe R Hugn) 2 Ao
A ARE E 118 5 8He F2 g4 =334
AR, 2 HEFS XA A AEAE
g5l 37] F 308 7|Eo2 FUME sk Atk

—_

=

A =58t3)A 20259 A3348 A2z 27



(Lee & Jung, 2021). oo &
S Hlgo] B2 S 15t ﬂﬂ 3 %ZH AlZE
k= k9] 71 7]eo] HigH 2R Akt X
% A A2 vkEAo|1l S 7|7to] A4E By}
7h Eoal BaEn, VR SA0AE Z7140 SA47F
7149l ZAH e Aol Ao R YERdtHNath et
al., 2024; Shen et al., 2023). Shen 5(2023)9] A+
oAz 5~857F 45 HTE AFtAo|gloH, Liu 5(2023)
9] AoM= 65 ol TA Al SA B B vt
Zolgtal K Eth o]Ag FA 7|17k 2t Atuit o
21, VR SAoA = 558t 7ide] dasty g7l
At HEF 24 715 3E0] Al I A=

o7 Atmg=Eth

A AE S5 A%t BrkeA= AA| 71 QA
715, ARARE 7E, L ET, AFTE Vs 5
< B7telolH. 15 AA 71652 %X 1= Fugl-Meyer
Assessment (FMA)7} 4H9] &4 A= o] 71
@o] ARgE]loH, FMAS] 519] B7t F A 5715
UHS P75k= Fugl-Meyer Assessment for Upper
Extremity (FMA-UE)}= 3WHolA] AREE It FMAE
HES A9 7154 IEATE Brloke #E0kE B
7F &2 A= BgAdo] ot Al 71s
Ao gt AfoA SA aHE S5 91t 8 F
7teTE @ol AREHAL AtHCho & Choi, 2020:
Chen et al., 2022). 1 ¢ 0111 715, AEAREE 715
AAIBIBHE AlATHE 715 Wbt ELEL Al

715 B7tet vl Ao w A2 H]EE AREE AT o=
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SZO = o]ojd 4= QIthHa & Yoo, 2021). °]o] &
ATNME VR SA7F AIA| 71585E o=t A
S 4o ol Akl ATE Bugh AR AlmHch
2 A9 AP thaatt Zrh A, & Al A%
A52 o= +3H A=
o< E9olA| Roto] gutske] ghA 7t
o} B4, AAE 239 VR FA] =77} A0l
o} VR A0 %%% fr U= TRt Ev’@r 71

==
e}
o

Er

[Ho

10 o

A2 ol 7l FF°l YA dhoH FA =4
ERE AA 715l FSEC 3ol VR FAE E45k=

ol AZE e A, AE £39] HiF2e] =elA
TP AT= A FFE 20| RHFsHA X9kt
= HollA AP ATt WA, A AAE fRt 7 °JE§
Aoz AdAgsted & A+ ke 3]
A= AZ 7Hs7del et F5 Aol = £ A
< fet 7] HE A Al TRt 719=E Zesto] A9
Sl 7o) % aHste] 7|AEE Addske Aol
a3ttt Ao R, B4 29 A4 Al 22 2719
AT S AlRtsto] A7) ZEAYS AT 5 o=
SAZE Aot I S8kl & e 24 $E0
E2 A Ui S 25 OﬁL 2xte] ergid
< ZEIIE H 2ot Atk #5- Ao B2
71 i3t 715S Aokl thst At HE 23kot
of Ho} ZE2 IS AAE E87 At

2 A7 HET TS g2z o AR EoF
oA VR A2 & 7HsdH e FEHeR 1
Aottt HollA ofo7F et 53], VR SA7F A
75, A0l A, ¢BEETF 5 O I 44
Al 2E YEIHCRA HEF SAF AIZe] ME2E 7ks
g AXSIF. ESE, & A= VR A0 &8E =

E%]
—1‘-1

r4

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



T, WKET, A AR A R 2 A PR
AAH o= Helslel AYXZ ARIFEC] WM VR
B AR 83 B AUARl To|=E AT
% oItk FF Aok AIAE 2 ApolH ANE
232 vio® VR FA9) R Srhetsty, tir
AZ} A Baol W WY B T2 Aol
7ojg 4 e Ho& JlHHc

V. 28

H S S tdez APA = EofolA
A3 % }J SAel 5t A7E A oE HES)
7] S8 3= xﬂﬂl@ £3 1 Aol olE 5
= 9 9] Ao HiE HEF IAE R
G2 7 ZoFllA AlgE HFEA SA AT 118
dog AAA 23 12 HASHth & Aol
L AYE 2 242 98] PICO WS 2835k
AR & ZoplA VR SAl= AT, 42 4, 44
BELE 50 $AHLE Fouldt Zol7t a2 &l
T A 2 A7 AYAE BolA HEF EA
711 7VIRE SA AT Al SA AR 9 7%, Bk
5= AH O &8 5 Y= ZAE AMSTE
HollA 297t sleH, FF AJA AP 7HIEE F
A 223 AA Al 7|2ARE EEH7E 7Hd

F

ot

é

References

Aguilera-Rubio, A., Cuesta-Gomez, A., Mallo-
Lépez, A., Jardén-Huete, A., Ona-Simbana, E.
D., & Alguacil-Diego, I. M. (2022). Feasibility
and efficacy of a virtual reality game-based
upper extremity motor function rehabilitation
therapy in patients with chronic stroke: A pilot
study. International Journal of Environmental
Research and Public Health, 196), 3381. https:
//doi.org/10.3390/ijerph19063381

Ahn, N. Y., & Kim, K. J. (2008). Effects of
therapeutic exercise for stroke patients.
Health & Sports Medicine, 102), 45-54.

American Occupational Therapy Association.
(2021).
practice. American Occupational Therapy
Association, 75Supplement_3), 7513410020.
https://doi.org/10.5014/ajot.2021.75S3005

A., Rogers, ]J. M., Middleton, S.,

Caeyenberghs, K., & Wilson, P. H. (2018). What

do randomized controlled trials say about

Occupational therapy scope of

Aminov,

virtual rehabilitation in stroke? A systematic
literature review and meta-analysis of upper-
limb and cognitive outcomes. Journal of
Neuroengineering and Rehabilitation, 151),
29. https://doi.org/10.1186/s12984-018-0370-2
Baek S. H., & Kim K. 1. (2021). Effects of the
virtual reality rehabilitation program on
cognitive function, upper limb function, and
ADL ability of stroke patients. Society of
Occupational Therapy for the Aged and
Dementia, 152), 79-88. http://doi.org/10.34
263/jsotad.2021.15.2.79
Beak, S. H., Kim, K. I, & Yang, S. R. (2022).
Effects of a virtual reality-based rehabilitation
program on visual perception, cognitive
function, upper limb runction,and ability to
perform activities of caily living in patients
with stroke. Korea Journal of Geriatric
Occupational Therapy, 42), 77-89. https://d

oi.org/10.23189/yksgot.2022.4.2.005

Chen, J., Or, C. K, & Chen, T. (2022).
Effectiveness of using virtual reality—
supported exercise therapy for upper

extremity motor rehabilitation in patients
with stroke: systematic review and meta-
analysis of randomized controlled trials.
Journal of Medical Internet Research, 240),

e24111. https://doi.org/10.2196/24111

A =538t3)A 20259 A3348 A2E: 29



Cho, S. H., & Choi, K. B. (2020). The effect of

virtual reality programs on upper extremity
function in stroke patients : A meta-analysis.
Journal of the Korea Academia-Industrial,
21(8), 429-439. https://doi.org/10.5762/KAl
S.2020.21.8.429

Choi, J. B., & Cho, K. 1. (2024). Effects of virtual

reality-based robot therapy combined with
task-oriented therapy on upper limb function
and cerebral cortex activation in patients
with stroke. Medicine, 10327), e38723.
https://doi.org/10.1097/MD.0000000000038
723

Choi, J. H., Han, E. Y., Kim, B. R., Kim, S. M.,

Im, S. H, Lee, S. Y., & Hyun, C. W. (2014).
Effectiveness of commercial gaming-based
virtual reality movement therapy on
functional recovery of upper extremity in
subacute stroke patients. Annals of
Rehabilitation Medicine, 384), 485-493.
https://doi.org/10.5535/arm.2014.38.4.485

Choi, M. (2019). The effect of instrumental

activities of daily living program on general
self-efficacy, motivation for rehabilitation,
social support in a patient with subacute
stroke. Journal of The Korean Society of
Integrative Medicine, X3), 11-19. https://doi.
org/10.15268/KSIM.2019.7.3.011

Cong, W. J., Liu, Z. P, Liang, Y. X., Ye, S. L,

Cai, Z. M., Chen, H. M., Liao, C. W., Lin, Q.
L., Feng, R. Q., Zhou, X. D., Wu, Y. Z., Sun,
L. Q., Huang, C. R., Zhang, M. M., Huang, G.
Q., & Zhu, B. L. (2024). Predictive value of
nutritional risk for all-cause death and
functional outcomes in chinese elderly
patients with acute stroke: A 3-year follow-
up study. Clinical Interventions in Aging, 19,
109-118. https://doi.org/10.2147/CIA.S447038

Cumpston, M. S., McKenzie, J. E., Thomas, J., &

Brennan, S. E. (2021). The use of PICO for
synthesis’ and methods for synthesis without
meta-analysis: Protocol for a survey of
current practice in systematic reviews of
health interventions. F1000Research, 9, 678.
https://doi.org/10.12688/f1000research.244
69.2

Das Nair, R., Cogger, H., Worthington, E., &
Lincoln, N. B. (2016). Cognitive rehabilitation
for memory deficits after stroke. Cochrane
Database of Systematic Reviews, £9),
CD002293. https://doi.org/10.1002/1465185
8.CD002293.pub3

Demeco, A., Zola, L., Frizziero, A., Martini, C.,
Palumbo, A., Foresti, R., Buccino, G., &
Costantino, C. (2023). Immersive virtual
reality in post-stroke rehabilitation: A
systematic review. Sensors, 233), 1712.
https://doi.org/10.3390/5s23031712

Dias, P., Silva, R., Amorim, P., Lains, J., Roque,
E., Serodio, I., Pereira, F., & Santos, B. S.
(2019). Using virtual reality to increase
motivation in poststroke rehabilitation. /EEE
Computer Graphics and Applications, 341),
64-70. https://doi.org/10.1109/MCG.2018.28
75630

Elendu, C., Amaechi, D. C., Okatta, A. U.,
Amaechi, E. C., Elendu, T. C., Ezeh, C. P., &
Elendu, I. D. (2024). The impact of
simulation-based training in medical
education: A review. Medicine, 10327), e38813.
https://doi.org/10.1097/MD.0000000000038813

Garcia-Rudolph, A., Sanchez-Pinsach, D., Salleras,
E. O., & Tormos, J. M. (2019). Subacute stroke
physical rehabilitation evidence in activities
of daily living outcomes: A systematic review
of meta-analyses of randomized controlled
trials. Medicine, 988), e14501. https://doi.or
g/10.1097/MD.0000000000014501

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



Ha, Y. N., & Yoo, E. Y. (2021). A systematic
literature review on cognitive rehabilitation
using VR and AR: Focusing on occupational
therapy. Korean Journal of Occupational
Therapy, 294), 1-22. https://doi.org/https://
doi.org/10.14519/kjot.2021.29.4.01

Han, S., Yoo, E. Y., Kim, J. B., & Park, J. H. (2023).
The effect of immersive and non-immersive
virtual reality intervention on upper limb
function in persons with chronic stroke.
Korean Journal of Occupational Therapy,
31(3), 1-13. https://doi.org/10.14519/kjot.20
23.31.3.01

Hao, J., Yao, Z., Harp, K., Gwon, D. Y., Chen,
Z., & Siu, K. C. (2023). Effects of virtual reality
in the early-stage stroke rehabilitation: A
systematic review and meta-analysis of
randomized controlled trials. Physiotherapy
Theory and Practice, 3912), 2569-2588.
https://doi.org/10.1080/09593985.2022.209
4302

Hegazy, R. M., Alkhateeb, A. M., & Abdelmohsen,
A. M. (2022). Impact of a virtual reality
program on post-stroke upper limb function:
A randomized controlled trial. Physiotherapy
Quarterly, 304), 81-86. https://doi.org/10.51
14/pq.2021.111210

Hsu, H. Y., Kuo, L. C, Lin, Y. C,, Sy, F. C., Yang,
T. H., & Lin, C. W. (2022). Effects of a virtual
reality~based mirror therapy program on
improving sensorimotor function of hands in
chronic stroke patients: A randomized
controlled trial. Neurorehabilitation and Neural
Repair, 346), 335-345. https://doi.org/10.11
77/15459683221081430

Hwang, H. S. & Yoo, D. H. (2023). Effect of virtual
reality-based customized rehabilitation training
on upper extremity function of stroke.

Journal of Clinical Movement Science in

Human, 273), 35-42. http://doi.org/10.1781
7/2023.09.25.1111829

Hwang, H. S., Yoo, D. H,, & Kim, H. (2020).
Effects of virtual reality-based upper limb
rehabilitation training on upper limb
function, muscle activation, activities of daily
living, and quality of life in stroke patients.
Korean Journal of Occupational Therapy,
282), 115-129. https://doi.org/10.14519/kjo
t.2020.28.2.10

Kelley, R. E., & Borazanci, A. P. (2009). Stroke
rehabilitation. Neurological Research, 31(8),
832-840. https://doi.org/10.1179/016164109
X12445505689689

Khan, A., Imam, Y. Z., Muneer, M., Al Jerdi, S.,
& Gill, S. K. (2024). Virtual reality in stroke
recovery.: A meta-review of systematic
reviews. Bioelectronic Medicine, 1(X1), 23.
https://doi.org/10.1186/s42234-024-00150-9

Kim, H. H.,, Kim, K. M., & Chang, M. Y. (2012).
Interventions to promote upper limb
recovery in stroke patients: A systematic
review. _Journal of Korean Society of
Occupational Therapy, 2X1), 129-145.

Kim, K. (2019). Effect

rehabilitation program with rapael smart

of wvirtual reality
glove on stroke patient's upper extremity
functions and activities of daily living. Journal
of The Korean Society of Integrative Medicine,
A2), 69-76. https://doi.org/10.15268/ksim.2
019.7.2.069

Kim, Y. H., Park S. Y., & Jung J. H. (2018). Effect
of ‘RAPAEL Smart Glove’'s on cognitive
function and activities of daily living in mild
cognitive impairment. Journal of Occupational
Therapy for the Aged and Dementia, 122),
75-85. https://doi.org/10.34263/jsotad.2018.
12.2.75

Kong, K. H., Loh, Y. J., Thia, E., Chai, A., Ng,

@A 78t3)A 202549 A334 A2E 31



C. Y., Soh, Y. M, Toh, S., & Tjan, S. Y. (2016).

Efficacy of a virtual reality commercial

gaming device in upper limb recovery after

stroke: A randomized, controlled study.
Topics in Stroke Rehabilitation, 23(5), 333-
340. https://doi.org/10.1080/10749357.2016.
1139796

Kwon, J. A., Shin, Y. K., Kim, D. J., & Cho, S.
R. (2022). Effects of balance training using a
virtual reality program in hemiplegic patients.
International Journal of Environmental
Research and Public Health, 145), 2805.
https://doi.org/10.3390/ijerph19052805

H., & Hwang, D. W. (2024).

Development of 3D printing troubleshooting

Kwon, S.

guidelines in virtual reality. Journal of Digital
Contents Society, 2X7), 1977-1988. https://d
o0i.org/10.9728/dcs.2024.25.7.1977

Landim, S. F., Lépez, R., Caris, A., Castro, C.,
Castillo, R. D., Avello, D., Branco, B. H. M.,
Valdés-Badilla, P., Carmine, F., Sandoval, C.,
& Vasquez, B. (2024). Effectiveness of virtual
reality in occupational therapy for post-
stroke adults: A systematic review. Journal of
Clinical Medicine, 1316), 4615. https://doi.o
rg/10.3390/jcm13164615

Lee, H. M., & Kim, S. S. (2023). Preliminary study
on the effects of virtual reality-based
cognitive rehabilitation and computer-based
cognitive rehabilitation on function and
prefrontal cortex in convalescent stroke
patients. Journal of The Korean Society of
Physical Medicine. 182), 103-114. https://do
i.org/10.13066/kspm.2023.18.2.103

Lee, H. S., Jung, M. Y. (2021). A study on the use
of rehabilitation treatment for stroke

patients. Korean Journal of Occupational

Therapy, 292), 1-14. https://doi.org/10.1451

9/kjot.2021.29.2.01

Lee, H. S., Lim, J. H., Jeon, B. H., & Song, C. S.
(2020).

rehabilitation applied to a task-oriented

Non-immersive  virtual reality
approach for stroke patients: A randomized
controlled trial. Resrorative Neurology and
Neuroscience, 382), 165-172. https://doi.org
/10.3233/RNN-190975

Lee, J. E., Chun, S. E., Jeon, M. G., Shin, Y. J.,
Lemm, J. T., & Shin. S. H. (2022). A review
of the stroke stage and outcome measures in
stroke motor sequelae clinical studies in
Korea. The Journal of Korean Oriental
Internal Medicine, 43(4), 656-679. https://do
i.org/10.22246/jikm.2022.43.4.656

Liu, H., Cheng, Z., Wang, S., & Jia, Y. (2023).
Effects of virtual reality-based intervention
on depression in stroke patients: A meta-
analysis. Scientific Reports, 131), 4381. http
s://doi.org/10.1038/s41598-023-31477-z

M. G., Latella, D., Maresca, G.,

Sciarrone, F., Manuli, A., Naro, A., De Luca,

R., & Calabro, R. S. (2019). Virtual reality and

rehabilitation

Maggio,

cognitive in people with
stroke: an overview. Journal of Neuroscience
Nursing, 51(2), 101-105. https://doi.org/10.1
097/JNN.0000000000000423

Maher, C. G., Sherrington, C., Herbert, R. D.,
Moseley, A. M., & Elkins, M. (2003). Reliability
of the PEDro scale for rating quality of
randomized controlled trials. Physical Therapy,
83@®), 713-721. https://doi.org/10.1093/ptj/8
3.8.713

Murphy, S. J., & Werring, D. J. (2020). Stroke:
Auses and clinical features. Medicine, 4809),
561-566. https://doi.org/10.1016/j.mpmed.2
020.06.002

Murrell, J. E., Pisegna, J. L., & Juckett, L. A. (2021).
Implementation strategies and outcomes for

adult stroke

occupational therapy in

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



rehabilitation: A scoping review. /mplementation
Science, 16, 105. https://doi.org/10.1186/s13
012-021-01178-0

Nath, D., Singh, N., Saini, M., Banduni, O.,

Kumar, N., Srivastava, M. P., & Mehndiratta,
A. (2024). Clinical potential and neuroplastic
effect of targeted virtual reality based
intervention for distal upper limb in post-
stroke rehabilitation: A pilot observational
study. Disability and Rehabilitation, 4&12),
2640-2649. https://doi.org/10.1080/0963828
8.2023.2228690

Nie, P., Liu, F., Lin, S., Guo, J., Chen, X., Chen,

S., Yu, L., & Lin, R. (2022). The effects of
computer-assisted cognitive rehabilitation
on cognitive impairment after stroke: A
systematic review and meta-analysis. Journal
of Clinical Nursing, 31(9-10), 1136-1148.
https://doi.org/10.1111/jocn.16030

Oliveira, J., Gamito, P., Lopes, B., Silva, A. R,

Galhordas, J., Pereira, E., Ramos, E., Silva, A.
P., Jorge, A, & Fantasia, A. (2022).
Computerized cognitive training using virtual
reality on everyday life activities for patients
recovering from stroke. Disability and
Rehabilitation: Assistive Technology, 173),
298-303. https://doi.org/10.1080/17483107.
2020.1749891

Park, B. R. (2016). Perception of occupational

therapists on occupational therapy using a
virtual reality program. Journal of Occupational
Therapy for the Aged and Dementia, 102),
41-46.

Park, K. Y. (2009). The effectiveness of interventions

for individuals with dementia: A qualitative
meta-analysis. Journal of Occupational
Therapy for the Aged and Dementia, 3(2),
23-32.

Park, S. A., & Kim, H. Y. (2019). Effects of virtual

reality program on recovery of functional in
individuals stroke: A systematic review and
meta-analysis. Journal of Digital Convergence,
175), 235-247. https://doi.org/10.14400/JD
C.2019.17.5.235

Park, W. K., Boo, J. A., & Kim, J. B. (2023). The

effect of virtual reality rehabilitation program
on upper function, cognition and activity of
daily of living in the with stroke patients. 7he
Journal of the Convergence on Culture
Technology (JCCT), 4), 195-200. https://do
i.org/10.17703/JCCT.2023.9.4.195

Park, Y. H., Baek, H. H., Kim K. H., Yoo, D. H.

(2018). A systematic study on applying virtual
reality intervention to patients with stroke in
Korea. The Journal of Korean Society of
Assistive Technology, 1X1), 33-42.

Prajjwal, P., Chandrasekar, K. K., Battula, P.,

Gaviria, E., Awe, M. O., Inban, P., Almutairi,
A. S., Das, A., Tekuru, Y., Marsool, M. D. M,
Reddy, M. M., Mitra, S., Bamba, H., Singh, G.,
Jain, H., Gadam, S., & Hussin, O. A. (2024).
The efficacy of virtual reality-based
rehabilitation in improving motor function in
patients with stroke: A systematic review and
meta-analysis. Annals of Medicine and Surgery,
8409), 5425-5438. https://doi.org/10.1097/M
$9.0000000000002403

Radoeva, R., Petkov, E., Kalushkov, T., &

Shipkovenski, G. (2021, October). An
approach to development of virtual reality
training systems. In 2021 5th International
Symposium on Multidisciplinary Studies and
Innovative Technologies (ISMSIT). 1EEE.
https://doi.org/10.1109/ISMSIT52890.2021.9
60457

Rodriguez-Hernandez, M., Polonio-Lépez, B.,

Corregidor-Sanchez, A. 1., Martin-Conty, J. L.,
Mohedano-Moriano, A., & Criado-Alvarez, J. J.

R AX 78t3)A 20259 A334 A& 33



(2021). Effects of specific virtual reality-
based therapy for the rehabilitation of the
upper
Randomized controlled trial. Brain Sciences,
11(5), 555. https://doi.org/10.3390/brainscil
1050555

Rowland, T. J., Cooke, D. M., & Gustafsson, L.
A. (2008). Role of occupational therapy after

limb motor function post-ictus:

Annals of Indian Academy of
Neurology, 11(Suppl 1), $99-S107.
Saposnik, G., & Levin, M. (2011). Virtual reality

in stroke rehabilitation: A meta-analysis and

stroke.

implications for clinicians. Stroke, 4205),
1380-1386.

Scully, J. (2022). Speech, cognitive, and
perceptual difficulties based on stroke

location. Home Healthcare Now, 4(X1), 52-
53. https://doi.org/10.1097/NHH.000000000
0001033

Shahid, J., Kashif, A., & Shahid, M. K. (2023). A
comprehensive review of physical therapy
interventions for stroke rehabilitation:
Impairment-based approaches and functional
goals. Brain Sciences, 13(5), 717. https://doi.
org/10.3390/brainscil3050717

Sharp, S. A., & Brouwer, B. J. (1997). Isokinetic
strength training of the hemiparetic knee:
Effects on function and spasticity. Archives of
Physical Medicine and Rehabilitation, 7&11),
1231-1236. https://doi.org/10.1016/S0003-9
993(97)90337-3

Shen, J., Gu, X., Yao, Y., Li, L., Shi, M., Li, H.,
Sun, Y., Bai, H, Li, Y., & Fu, J. (2023). Effects
of virtual reality~based exercise on balance
in patients with stroke: A systematic review

American Journal of

Physical Medicine & Rehabilitation, 102X4),

316-322. https://doi.org/10.1097/PHM.0000

000000002096

and meta-analysis.

Shin, J. H,, Kim, M. Y., Lee, J. Y., Jeon, Y. J., Kim,
S., Lee, S., Seo, B., & Choi, Y. (2016). Effects
of virtual reality-based rehabilitation on
distal upper extremity function and health-
related quality of life: A single-blinded,
randomized controlled trial. Journal of
Neuroengineering and Rehabilitation, 13, 17.
https://doi.org/10.1186/s12984-016-0125-x

Shin, K. E., Oh, M. H., Chung, H., & Kim, H. D.
(2017). Effect of virtual reality game on old
patient's depression, relationship and life
satisfaction. Korean Society for Rehabilitation
of Persons with Disabilities. 21(4), 101-118.
https://doi.org/10.16884/JRR.2017.21.4.101

Shin, S., Lee, H. J., Chang, W. H., Ko, S. H., Shin,
Y. I, & Kim, Y. H. (2022). A smart glove
digital system promotes restoration of upper
limb motor function and enhances cortical
hemodynamic changes in subacute stroke
patients with mild to moderate weakness: A
randomized controlled trial. Journal of Clinical
Medicine, 11(24), 7343. https://doi.org/10.33
90/jcm11247343

Sim, S. J., Moon, J. Y., & Shin, H. S. (2024).
Assessment of oral frailty among patients with
stroke. Journal of Korean Dental Hygiene
Science, A2), 15-26. https://doi.org/10.2275
3/JKDHS/2024.7.2.15

Sisto, S. A., Forrest, G. F., & Glendinning, D.
(2002). Virtual reality applications for motor
rehabilitation after stroke. 7opics in Stroke
Rehabilitation, &4), 11-23. https://doi.org/1
0.1310/YABD-14KA-159P-MNGF

Tieri, G., Morone, G., Paolucci, S., & losa, M.
(2018). Virtual reality in cognitive and motor
rehabilitation: Facts, fiction and fallacies.
Expert Review of Medical Devices, 152), 107-
117. https://doi.org/10.1080/17434440.2018.
1425613

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



Varela-Aldas, J., Buele, J., Ramos Lorente, P.,
Garcia-Magarino, 1., & Palacios-Navarro, G.
(2021). A virtual reality-based cognitive
telerehabilitation system for wuse in the
COVID-19 pandemic. Sustainability, 134),
2183. https://doi.org/10.3390/su13042183

Wang, Z. R., Wang, P., Xing, L., Mei, L. P., Zhao,
J., & Zhang, T. (2017). Leap Motion-based
virtual reality training for improving motor
functional recovery of upper limbs and
neural reorganization in subacute stroke
patients. Neural Regeneration Research, 1X11),
1823-1831. https://doi.org/10.4103/1673-53
74.219043

Won, J. H. (2024). Effects of virtual reality
rehabilitation program on arm function and
activities of daily living in patients acute
stroke. Journal of The Korean Society of
Integrative Medicine, 12X4), 169-179.

World Health Organization. (2024). The top 10
causes of death. https://www.who.int/news-r
oom/fact-sheets/detail/the-top-10-causes-o
f-death

Wu, J., Zeng, A., Chen, Z., Wei, Y., Huang, K.,
Chen, J., & Ren, Z. (2021). Effects of virtual
reality training on upper limb function and
balance in stroke patients: Systematic review
and meta-meta-analysis. Journal of Medical
Internet Research, 23(10), e31051. https://do
i.org/10.2196/31051

Yang, N. Y., Park, H. S., Yoon, T. H., & Moon,
J. H. (2018). Effectiveness of motion-based
virtual reality training(Joystim) on cognitive
function and activities of daily living in
patients with stroke. Journal of Rehabilitation
Welfare Engineering & Assistive Technology,
12X1), 10-19. https://doi.org/10.21288/resko.
2018.12.1.10

Yu, J., Song, J., & Shen, Q. (2024). Effects of fully

immersive virtual reality training on cognitive
function in patients with mild cognitive
impairment: A systematic review and meta-
analysis. Frontiers in Human Neuroscience,
18, 1467697. https://psycnet.apa.org/doi/10.
3389/fnhum.2024.1467697

Zhang, Q., Fu, Y., Lu, Y., Zhang, Y., Huang, Q.,

Yang, Y., Zhang, K., & Li, M. (2021). Impact
of wvirtual reality-based therapies on
cognition and mental health of stroke
patients: Systematic review and meta-analysis.
Journal of Medical Internet Research, 23(11),
€31007. https://doi.org/10.2196/31007

@A =538t3]A 20259 A3348 A2E 35



Abstract

Virtual Reality-Based Occupational Therapy for Patients with Stroke: A
Systematic Review

Hong, Jin-i", B.H.Sc., O.T., Park, SueBeom’, B.H.Sc., O.T.,
Kim, Ah-Ram™, Ph.D., O.T., Kim, Jongbae™, Ph.D.

"Dept. of Occupational Therapy, Graduate School, Yonsei University, Master's Course
“Dept. of Occupational Therapy, College of Health & Medical Services, Sangji University,
Assistant Professor
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Objective: This study aimed to systematically evaluate the effectiveness of virtual reality (VR)-based
occupational therapy interventions for patients with stroke and explore specific application methods
to provide evidence-based recommendations for clinical practice.

Methods: We conducted a systematic review of the National Digital Science Library (NDSL), RISS,
Embase, PubMed, and Web of Science databases to identify articles published between January 2014
and September 2024. The search strategy included keywords such as “Virtual Reality” AND (“Stroke”
OR “Cerebrovascular Disorders” OR “Cerebrovascular Accident” OR “Brain Vascular Accident” OR
“Cerebrovascular Stroke”) AND (“Occupational therapy” OR “Occupational therapist”), along with
their Korean equivalents, including “®&%,” “7H3A” and “AGX| R

Results: Eleven studies met the inclusion criteria, and most involved patients with chronic stroke.
The interventions were typically delivered in 30-min sessions over 6-8 weeks. Physical function
assessment tools were predominantly employed. Of the included studies, 10 demonstrated statistically
significant improvements in upper limb function, quality of life, and activities of daily living.

Conclusion: VR-based occupational therapy interventions significantly enhanced functional recovery
in stroke patients. This study offers evidence-based insights into intervention design and the application
of assessment tools, providing valuable guidance for occupational therapists in developing and

implementing VR-based rehabilitation programs.

Key words: Occupational therapy, Stroke, Virtual reality
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