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2011 oAl 20219717 23,14%% e} FolEal §lo
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20219 0,01%%2 HZ3F Z712 Kol gt} o|2|gt &
of ol @ Haue) F712 WY, AE, ofolds
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L olEa F2d9 vl E3F Z7159tHChoi & K
2022).

Aol ol 0 HLWELS S o] BAlolY F]
7} ot elF T Ao of2igo] 9lon sk}
S e Ange s FERS THECHLee &
Kim, 2022). opg= Fofol 3lojr] &7]o 27 ofEs)
H Bo|7h FH Egol7] uiof obsd] wol EE H

x
dr
=

Hste] 571 Hojshe Alo| FRslchHarris & Reid,
2005). o] 717} FE3 wegofelSelA) Aot
F0)2 AFska Aol Wk 2 P £/12 &
ofFm ANVE Fol2 Beld 4 glo] Mk $EA
Hol2 olZo] Ut FAR ANL wol Agst

QItHKwon & Yang, 2020; Lee, 2021).

73 A (Virtual Reality; VR)o|ok ARER7L 7HAFE]
Ao A5l =24 AP £ Y= urEoR A
e Al old SAETEA AZA R B4 Fol
AF8-E]1 QJth(D'Cunha et al., 2019; Han & Yoo,
2018). VRS 0] 83 2= =57, AAszg AAEat
@e BAE Ao B} BT HEA TN B
s 2248 Fo 715 sRe Zask Agu
SA HEANA THl e 22 FE SR
(Cherniack, 2011; Han & Yoo, 2018; Rosenberg et
al,, 2010; Wade & Winstein, 2011), T3t | RA} &
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AAeE A9 AR Aol 7hssh, FAIA 24 &
e LE ESELELCE
Culo] 7158t APdo] th(Lee, 2021; Yang, Park,
Yoon, & Moon, 2018).
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Sk 4= )4 tH(Park, Jo, & Lee, 2015; Son, 2018).
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2 3= 20124 195 20229 8¥7HA] FHE 10
d FF i) shEA|of AME ZYARAE VRS A
%?'& obs TADTE AT A glojEHo] A
=] RISS, KCI, DBpiag =9]+ Science direct,
Medline, Cinahl& AME3F9ICE AMAE WL o)<t
Agency for Healthcare Research and Quality(AHRQ)]
A BAER= A543l Wl Participants, Intervention,
Comparison, Outcomes, Timing, Setting, Study Design
(PICOTS-SD) dAloz 312k AL A ol-]o]-ﬂ A=
239 484< B7519rHTable 1),
PICOTS—SDQ] 7} EalojjA] oJshio] T 29 dAlo]E
AAste] AMA AT AAL 20224 9%
ARSI, 07U A AND oF AND 2
AAE, FHEA AND A4 AND ZA2'E, 29
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Therapy’, ‘Virtual Reality AND Adolescent AND
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Table 1, PICOTS-SD Tool

Item

Explanation

P: Participants Children and adolescents

[ Intervention Intervention virtual reality

C: Comparison

Participations, intervention, measurement

O: Outcomes Effects on occupational therapy interventions (BOT-2, DTVP-2, etc.)
T: Timing No specific follow - up criteria
S: Settings Hospital, centers, school

SD: Study Design

Randomized—controlled trials, two group non—randomized studies, one group non—randomized
studies, single subject designs, surveys

BOT—2: Bruininks - Oseretsky Test of Motor Proficiency—Second Edition, DTVP—2: Developmental Test of Visual Perception—2

Records identified through database searching (n =381)
g Korea(n=28) Others ( n = 373)
=]
5’5 RISS KCI DBpia Science direct Medline Cinahl
g".
= 5 2 1 276 39 58
{(n=145)
g Tides and abstracts sreened Aride exdhuded
= {(n=236)
Article exclude(n = 158 )
- Research not related to children and adol
escents(n = 97)

- Research without VR (n = 61)
z
=
5 Full-text articles assessed for eligibility

(n=78)
Article exclude(n = 62)
- Occupational therapist does not
intervention{n = 15)

- Review and gray literature (n = 40)
3 - Unable to check full text (n = 7)
c
] Studies included on qualitative

(n=16)

VR: Virtual Reality

Figure 1, PRISMA flow chart

Occupational Therapy & AF&-3ch A We] dLzx7}t
U7zt AAEHA L, UA|EHA] ok BAE dialA
wolg B4 AHaAT, B4 gares o] B 97

9 A= 43S Preferred Reporting Items for

36 HIHAEFAZEN] Vol, 21, No, 1, 2023

Systematic Reviews and Meta—Analyses(PRISMA),
Flowchart®] 454|Q1 A7 (Identification), ATHTH|
(Screening), AT (Eligibility), ZFHA (Included)

£ 7Iels 2d& AAstsith(Figure 1),
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1 Aol AVgE 160] Blo] gt A 58 1A
517] 93l Moher, Liberati, Tetzlaff, Altman¥} Prisma
Group(2009)°] 7Wd3t 5EHA o] A=A A ¢ EA Y
(hierarchy of levels of evidence for evidence—based
practice)2 ARESIAT) level 10] 714 A9 A= 17{—’?
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Table 2, Evidence level of studies

29, J7i=At, A A2 deiA Aelska

tH(Table 3).
. g+ Zat

1, MHEE =29 ™=

2 Aol A 201204 2022 %= Atolof] &7t F
1639] ] TAGES BAT 47 g we 4
2 LA gzl THoR 1Y ugken, 4%
[E et #)2H9] 270, o T2 U o
229 Qo] 38, 4% NOEARAP7 28oe

Uebgth 2019W0)A 2022W 0] L dxo] d3E &
o] 8HOoR 7P wWkor 2012WolA 2015 =0

ATEH =2 67§ tH(Table 2).

LIS LI

2. S| et EIkxt

Aol o} W HalolA SRS B 4e

=y
A2

T 3
&Af o =

] AJulH](Cerebral Palsy) S thAt o= gt ﬂ?—
w2 29413] WoplE 121 B ol 5ol /14
o] A-tof o=y, HdA A Developmental Delay)
2 469, W34 ol (Developmental Coordination
Disorder)+= 687, A& Aofl(Intellectual Disabilities)
£ 339 obsS t o R g A7t 7 2:olqltt, 11 o
2]o]| Ao} 4= FAF EA}(Pediatric hand burns) 509, TF
235 (Down syndrome) 929, %A 3}olz(child
with reduced motility, upper limb disabilities) 2%
3} AR 7157 ol (upper limb disabilities) 202 HiAb
o= 3 A7t 7 10| TH(Table 3).

[eX)

Evidence level 2012~2015y 2016~2018y 2019~2022y Total (%)

I. Randomized—controlled trials 3 0 4 7(43.7)
II. Two group non—randomized studies 2 0 2 4(25.0)
M. One group non—randomized studies 0 1 2 3(18.7)
IV. Single subject designs, surveys 1 1 0 2(12.5)
V. CClj:leit arteiszrﬁz,szjscrigze—literature reviews, 0 0 0 0(0.0)
Total 6(37.5) 2(12.5) 8(50.0) 16(100)
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Table 3, Summary of occupational therapy intervention using virtual reality

Participations Intervention
Diagnosis Time Experimental :
No. AUBOL e (min)/ Measurement Results Quality
(yr) Exp. Con. Age level
© o Week/ Control
n n Session
DCD VR(Nintendo Wii)
1 H:h;rm """""""""""""""""""""" 7~13y  30/3/24 - - TVPS-R Executive function and
) 25 25 Y Free Qlay Sessions \mt.h no CAS visual perception increase
(2022) precise rules governing
D ; i)+ - isual— i i
9 Abp. W 7~13y 40/1/12 VR (Nintendo Wn.). computer BOT-2 Visual rpotor integration m
(2021) 13 game—based cognitive therapy DTVP-2 increase
PIB 35/3/24 VR (Microsoft TOT COPM
Xbox) JTHFT . ..
Kamel DHI Hand function and activity
3 et al. 17 8~13y . . performance and I
""""""""""" Grip and pinch . . .
(2021) 6 17 40/3/24 TR + Home program strengths satisfaction increase
ROM
i +
Sahin USCP ,,,,,,,,,,,,, ~ VR+TOT BOTMP—-SF Motor function and ADL
4 et al. 7~16y 45/2/16 . I
(2020) 30 30 TOT WeeFIM increase
o ID 777777777777777777 VR+SI BOTMP—SF Phy_su:al fppctlpn and
Kim Grooved peeboard learning ability increase
5 et al. M 8y 50/2/12 teIS)tg but fine motor and I
(2021) 10 10 SI cognitive no significant
K-ABC .
difference
Choi CP VR+TOT MA-2 Hand dexterity, forearm
6 etal. 3~18y 60/5/20 ULPRS supination I
(2021 40 38 TOT PEDI-CAT and ADL increase
Aran Cp VR+TOT
7 eta. T 7~12y 45/2/20 DOTCA—-Ch Cognition increase I
(2020) 45 45 TOT
Roberts ~ Hemiplegic COPM
8 et al. CP 77777777777777777 5~15y 30/5/10 PCIMT+VR AHA Hand function increase m
(2020) 31 MUUL
Chiang Upper limb TSFQ
disabilities BSPE I
9 et al. 7~22y ETC/2/4 VR QSRT ADL skills increase m
(2017) 20 CSUQ
Do Hené%eglc PMAE Upper limb motor skills
10 et al. e 5~8y  30/2/20 VR . and bilateral coordination I\
2016) 3 Putting a basketball increase
through the hoop
DD VR+SI - inati
11 Gho 6~7y  40/1/10 K-DTVP—2 Eye~hand coordination n
(2015) 3 3 S increase
Hammond DCD 10/3/12 VR (Nintendo Wii) BOT-2 Motor ability and
12 et al. 7~10y CSQ emotional well—being I
(2014) 10/ 8 60/1/4 JUMP Ahead SDQ increase
Child with [
Kang reduced 50/1/6 BOT-2 Motor skill increase
13 et al. motility 6~12y VR (Nintendo Wii) WWPARS Attention showed no I\
(2012) VAS significant difference
50/1/8
Lin Treadmill exercise protocol BOT-2
DS . .. ili
4 eta. 3~18y 35/3/18 + VR(Nintendo Wii) Hand— Muscle St;f;ggsssnd agllity 7
(2012) 46 / 46 No exercise program held dynamometer
38 HFHIERARTDA Vol, 21, No, 1, 2023



Table 3, Summary of occupational therapy intervention using virtual reality (Cont.)

Participations Intervention
Diagnosis Time Experimental :
No. AUBOL e (min)/ Measurement Results Quality
(yr) Exp. Con. Age level
© o Week/ Control
n n Session
~ Hemiplegic VR(E — Link Upper Limb
Rostami Cp Exerciser) / mCIMT / BOTMP o
15 et al. 6~12y 90/3/12 VR+mCIMT P Hand function increase I
(2012) 24 /8 :
NDT + ROM + Stretching
Salem DD VR (Nintendo Wii) Grip. arasp strength
16 etal T 3~5y  30/2/20 GMFM b, grasp streng I
(2019) 20/ 20 TOT increase

AHA: Assisting Hand Assessment, BOT—2: Bruininks - Oseretsky Test of Motor Proficiency—Second Edition, BOTMP: Bruininks - Oseretsky
Test of Motor Proficiency, BOTMP—SF: Bruininks—Oseretsky Test of Motor Proficiency Short Form, BSPE: Borg Scale of Perceived Exertion,
CAS: Cognitive Assessment System, COPM: Canadian Occupational Performance Measure, CP:Cerebral Palsy, CSQ: Co—ordination Skills
Questionnaire, CSUQ: Computer System Usability Questionnaire, DCD: Developmental Coordination Disorder, DD: Developmental Delay, DHI:
Duruoz Hand Index, DOTCA—Ch: Dynamic Occupational Therapy Cognitive Assessment for Children, DS: Down Syndrome, DTVP-2:
Developmental Test of Visual Perception—2, GMFM: Gross Motor Function Measure, ID: Intellectual Disabilities, JTHET: Jebsen—Taylor Hand
Function Test, K—ABC: Kaufman Assessment Battery for Children, K—DTVP—2: Korean Developmental Test of Visual Perception, MA—2:
Melbourne Assessment of Unilateral Upper Limb Function—2, MUUL: Melbourne Assessment of Uni—lateral Hand Function, NDT:
Neurodevelopmental Treatment, PCIMT: Pediatric Constraint Induced Movement Therapy, PEDI—CAT: Pediatric Evaluation of Disability
Inventory Computer Adaptive Test, PHB: Pediatric Hand Burns, PMAL: Pediatric Motor Activity Log, QSRT: Questionnaire on performance
In Simulated Real Tasks, ROM: Range Of Motion, SD: Speed and Dexterity, SDQ: Strengths and Difficulties Questionnaire, TOT: Task—Oriented
Training, TR: Traditional Rehabilitation, TSFQ: Task—Specific Feedback Questionnaire, TVPS—R: Test of Visual—Perceptual Skills - Revised,
ULPRS: Upper Limb Physician’ s Rating Scale, WeeFIM: Functional Independence Measure for Children, WISC—II: Wechsler Intelligence Scale
for Children—Third Edition, WMFT: Wolf Motor Function Test, WWP: Werry—Weiss—Perter’s Activity Rating Scale

2= Nintendo Wii A& 6%, Microsoft Kinect 2<%
% yrol AMEIT ek Al-AZFaH 38, AEH -

3. Virtual Reality(VR) =X =7

A AQSEAN 1 91Z] 1 S & Microsoft Kinect A&
= ARESHRleH, Qg FE 918 Microsoft
Kinect, RAPAEL Smart Kids, Computerized virtual
training system©| AF&E|$ITHTable 4).

Table 4, Virtual reality moderation tools

Outcomes Tool n(%)
Microsoft Kinect 1(5.26)
ADL RAPAEL Smart Kids 1(5.26)
Computerized virtual training system 1(5.26)
Cognition Microsoft Kinect 1(5.26)
Microsoft Kinect 2(10.52)
Nintendo Wii 6(31.57)
Motor skill RAPAEL Smart Kids 1(5.26)
Hocomo Armeo VR 1(5.26)
E — Link Upper limb exerciser 1(5.26)
Social interaction skills Nintendo Wii 1(5.26)
Visual perception Nintendo Wii 3(15.78)
Total 19(100)

ol oFs B FLHNA FFSEYVR) JJEF iRz FAF ol G 39



Table 5, Effects of intervention in virtual reality

Classification Categorize n(%)
Assessment AHA, BOT-2, CSQ, DHI, JTHFT, Hand—held
to0l dynamometer, Grooved pegboard test, ROM, MUUL, 25(65.79)
00 ULPRS, WMFT, PMAL, WWPARS, GMFM
Motor skill Fine motor 5(21.74)
Balance 4(17.39)
Outcomes
Upper extreme 2(8.70)
Strength 1(4.35)
Assizzi“em COPM, PEDI-CAT, WeeFIM 3(7.89)
ADL Feeding 3(13.04)
Outcomes -
Dressing 1(4.35)
ASS?’EZ{“‘” K-DTVP-2, TVPS-R 3(7.89)
Visual perception Visual perception 2(8.70)
Outcomes :
Visual motor 2(8.70)
Assfzzllmm QSRT, CAS, K—ABC, DOTCA—Ch, WISC—II 5(13.16)
Cognition Orientation 1(4.35)
Outcomes - -
Executive function 1(4.35)
o Assessment SDQ, VAS 2(5.26)
Social participation tool
QOutcomes Social interaction skills 1(4.35)

ADL: Activities of Daily Living, AHA: Assisting Hand Assessment, BOT—2: Bruininks - Oseretsky Test of Motor Proficiency—Second
Edition, BSPE: Borg Scale of Perceived Exertion, CAS: Cognitive Assessment System, COPM: Canadian Occupational
Performance Measure, CSQ: Co—ordination Skills Questionnaire, DHI: Duruoz Hand Index, DOTCA—Ch: Dynamic Occupational
Therapy Cognitive Assessment for Children, GMFM: Gross Motor Function Measure, JTHFT: Jebsen—Taylor Hand Function
Test, K-ABC: Kaufman Asessment Bttery for Cildren, K-DTVP—2: Korean Developmental Test of Visual Perception, MUUL:
Melbourne Assessment of Unilateral Hand Function, PEDI-CAT: Pediatric Evaluation of Disability Inventory Computer Adaptive
Test, PMAL: Pediatric Motor Activity Log, QSRT: Qestionnaire on performance in Simulated Real Tasks, ROM: Range Of
Motion, SDQ: Strengths and Difficulties Questionnaire, SMS: Social Maturity Scale, TVPS—R: Test of Visual—Perceptual Skills -
Revised, ULPRS: Upper Limb Physician’ s Rating Scale, VAS: Visual Analogue Scale, WeeFIM: Functional Independence
Measure for children, WISC—II: Wechsler Intelligence Scale for Children—Third Edition, WMFT: Wolf Motor Function Test,

WWPARS: Werry—Weiss—Perter’ s Activity Rating Scale
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13] ZAAZLO. B L 308 0] 4TH(25%) & 714 Wk
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Zo] 305 ¥, 2 23] 203]7] B9 AP 247} & 2
H(12.5%) 0.2 7V wokth, BaHo g 3 2,533, 45
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7} 702 7P wWekon Hand—held dynamometer+ 3%,
Grooved peghoard test?} Pediatric Motor Activity Log
(PMAL)= 7 2%o|qlth, IA[H7He+= 471(10.25%),
DYLLF, ABA A T1E, A-AA 57

Z} 370(7.69%) 2 YEFHTHTable 5).

6. Virtual Reality(VR)S AI2St X9 =1}

VR SA1¢] adt= e Be oA FE 2
S Wl ANtHe R Easd 1DUOR VMY w2
s Helow, dYNEEE 48, A-AL 48 e2
2 Wo| Uetilth, ARdEe2e 7S 5 oY 4
U= 7P ok, dEEEE 9l % 7 9
oA w2 AIE HATHTable 4),
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=2 A disiA EHskeict 20129 195E 20224
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Abstract

Effect of Virtual Reality—based Occupational Therapy Interventions for
Disabled Children and Adolescents: A Systematic Review

Kim, Man-Je’, BS., O.T., Gil, Young—Suk’, BS., O.T,
Kang, Set—Byul’, BS., O.T., Lee, Jae—Shin", Ph.D., O.T,

*Dept_ of Occupational Therapy, Graduate School, Konyang University
**Dept, of Occupational Therapy, Konyang University

Objective : The purpose of this study was to systematically analyze the methods by which virtual
reality (VR)—based occupational therapy interventions are applied to disabled children and
adolescents and to assess their effectiveness,

Methods : The RISS, DBpia, KCI, Science Direct, and CINAHL MEDLINE databases were searched for
relevant literature from January 2012 to August 2022, The main search terms used were “virtual
reality,” “work therapy,” “youth,” “virtual reality,” “occupational therapy,” “child,” and “adolescent,”
A total of 16 documents were selected for analysis by the 4th stage of the PRISMA flowchart,

Results : In the 16 selected studies, VR—based occupational therapy when used with children and
adolescents with disabilities and was shown to have meaningful effects, Among the types of cerebral
palsy covered in the studies, the most common was hemiplegia, and the evaluation tools used for
measurement of the VR effect were daily activities, cognition, exercise technology, social—interaction
technology, and visual—perception evaluation, Nintendo wii and Microsoft Kinect produced the VR
tools most commonly used to improve motor skills and daily life,

Conclusion : The results of this study indicate that VR interventions can be used effectively in clinical
practice, In the future, they may assist in the diagnosis of disabled children and adolescents, in
helping to select VR tools that are suitable for the purposes of intervention, and in the presentation

of specific methods,

Key words : Disabled children, Occupational therapy, Virtual reality
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