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A Preliminary Study of the Effects of Monitor-Based Virtual Reality Games on

the Cognition & Activities of Daily Living for Acute Stroke : A Double-blind
Randomized Controled Trial
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Objectives: This study aimed to investigate the effects of a 4-weeks intervention using a
monitor-based virtual reality game intervention(VRI) on the cognitive function and activities of daily
living of individuals with acute stroke. Methods: For this study, 19 individuals with acute stroke were
recruited. To compare the effectiveness of the VRl and the computer based cognitive
intervention(CBCI), Each of the two groups were provided different interventions a 30 minutes a day,
5 times per week for 4 weeks, and to measure the effects of the intervention, the TMT A&B, DST,
RKMT and K-MBI were performed before and after interventions. Results: Both the VRI and the CBCI
were found to have significantly improved the cognitive function and activities of daily living, and the
difference in change compared between groups showed that the effectiveness of the VRI was
significantly higher. Conclusion: Based on the findings of this study, the monitor-based VRI is
anticipated to prove useful as an effective intervention for the cognitive function and activities of daily
living of stroke patients. Furthermore, the utility of monitor-based VRI is likely to be high in clinical
occupational therapy.
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H AFHQl EHo] deHott. 4177k (Neural
Plasticity) A4MRZY] 7|53} 38H4, = 125
W7 = AAFA L] 5olH, 5Tt =L 719
9] B moolal, FFABA T et &4oER
B 2EE= o deHolhg]

AG7IR3E AT + A= AR HARER
S A & (constraint-induced movement therapy),
AArE#H(mental  practice), A& X &(mirror
therapy), 7MI@4AX&E(virtual reality), ZEAZE
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techniques), ¥=&&H(bilateral training), 7152 A
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7HF@EA(Virtual Reality) %ZHE] AlAsHA w79l
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HZ H|9F E<=3t IREX system®(Vivid group,
Toronto, Canada)?} Z-2 AH|E o]&st 7MIdAE
A A7 W13l HZol= AFAQ JAAA RS} o
Eo] A3t LR MV RAA T2 o]t ¢
F=0]| A== UTH14]. A v8o = FEAo|
2olgt T=3E+E= Microsoft Xbox®Kinect(Xbox
360, Microsoft, Unitied States), Sony PlayStation
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®VR(Sony Interactive Entertainment Korea),
Nintendo Wii®Nintendo Wii , Nintendo, Japan)
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o7t & ZAE AR me] 4 211 §lojof st
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ZUHE o]§3 234 #FHET 442 F7PF H
Ao, ASAAFAE EgslolA BE aFtolg=
ZA7F AARA] QkTH15]. E3F BYE7|Ho &2 3}
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(Institutional Review Board)9] AoJdXE AT
ko 50& drorch
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Subject that meet the criteria Selected
K-MMSE, MVPT-3

(n=19)
| |
VRI CBCI
(n=10) (n=9)

Pre Intervention Test (n=19)
TMT A & B, DST, RKMT, K-MBI

Traditional therapy Traditional therapy
+ +

VRI CBCI
(30min a day / 5time a (30min a day / 5time a
week / 4 weeks) week / 4 weeks)
(n=10) (n=9)
| |
Post Intervention Test (n=19)
TMT A & B, DST, RKMT, K-MBI

J3 1. g7 dAx
K-MMSE, Mini-Mental State Examination; MVPT-3, Motor-Free Visual
Perception Test, Third Edition; VRI, Virtual Reality game intervention;
CBCI, Computer Based Cognitive Intervention; TMT A & B, Trail Making
A & B; DST, Digit Span Test; RKMT, Rey-Kim Memory Test; K-MBI,
Korea version of the Modified Bathel Index.

3. g7+
3.1 7|12
£ Aol

g

Q7] AAKTrail Making Test)

gH=to]2 A% Trail Making Test
7% 9\7] AAE AHESHT 715 Q7] AAL A= &
o 5& St B7HEE Folo A= Sl IFH o]
Ae7tz|9] BAR HdE e A VTS
o]gsto] AR L= WA o R APE 7|5 A
7] A4 B A 5& B¢ 7= dRE A,
= 7104 EE71A] FARE HidE e A
%715‘?— o]&ste] ¢AHRE e HAoE Y
o) 580] He A FSHoE JIPE HI7H
S4%cE =79 FA-AAAL AZEE Part A9

.36-.790]9, Part B4 .44-.890]t}. AHAL 1+ A
A= Part A .83, Part BE .900]cH17].
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3.2 =Xt7|9 ZAKDigit Span Test)

Digit Span Test= £ AFET &H71Y H7}
TR #ol1 glow HARIEL HiE wet 9)e7|e}
ARE et 979 F FEoE o] =t 7
HH o7 HARIE F AAY FeE A o 54
228808 7 B3] disf 2, 1 T 07 £ &

St} 554] ol ol|EoR v wet 99
Mo B 44SD=14D4, AF= =t 997] A
+ Wt 3.52(SD=.92)H & A HZ w &
719 W& U4/ AE%= Cronbach's @ = .729]
R, A AR w2t 2979 Y ey AlFE
L+ Cronbach's @ = .57°]cH18].

3.3 0|-2& 7|A4ZHAHRey-Kim Memory Test)

Rey-Kim 7|98 = H43 9101719 AA 55
=3 AAE o2 BESRE 719 ‘—117}5(4501‘3} A
HARE JZHH doj7|dA e 15719 doiss e
Sl IAlolH A3, ARl 340 & o]FolA St
F AR EAEg AAe 18 AL A 3, Ad
3 TA9] =90 o]Foix Slth. o] HARY] WH
A#A AF T Cronbach's @ = .79-.840]H, A}
AAAL AFEE 830/tH19].

3.4 o= &
Modified Bathel Index)

Sh2ut 49 vl R]4= Shah 5(1994)0] 474 &
50 HI O & e A AEAT3]oA Stol&
HoReE Aolot. ehawt =49 vl X GEE
2 10709 AR FECE U, M 7 PEE
2 ER9] Hrof wt sHAR F4sletar glom
1 FE= 1008019 A7t 2255 7150l =94
ojt}. = AHE vHEASY HARKE AFks
94~98, AR Ul A EE= 93~1.0008 i =2
AR U AFEE 23 W& 4BA Cronbach's
e 8412 =A YErETH20].
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Based Virtual Reality Game Intervention)
7HFEA AYSAE Microsoft Xbox®KinectE
0|83t Sport Rivalg& ARE5FATE. Microsoft Xbox

A BA7E SAYIAL NS

(Monitor

®Kinect sensor
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=71H 4] 0}0’] 7VdAA Fxhol BiXAA SR &
Aolz HES HUE YEUES HAEHUTH21L
Microsoft Xbox®Kinect= 3D 7}H2ts Bafl AHAl
9] BEE ASt HFE AA” WY 7HIEAte] &9
sto] Zpalo] 7HAFe] Axx Ao 21 A5k AT}
22 AL F= ALt gebA 71E A3 A
A= I E2EET9 ARgo] "asHA gow A%

29 AMLAAS B3 Z4HQ YEUS ATUE
& qte Aol Athzzl R Aol H8g

Microsoft Xbox®Kinect?] Sport Rival2 % 67/1=
S, HUA, A, Hol3RE, £, Sefo|Yos 3
‘g=]oiqlt. 1o 7150 whet 2 IS XPF e
W ZF 222 St FA Atolo] 289 FAS
Ak =2 A =SS Aol B ¢

= AAE

=
T
o}

4.2 TAstE QIXIEXH (Computer Based cognitive
Intervention)
Aol A AR HARSH
CoTras®(NetBlue, Daegu, Korea)® Zdl=x=
Zr &9, 29 24, 7199 24, AdE 9, 7[EHE
& #MFL SAgh) ZRO0R F 579 Ao
2 7245 0] k. CoTras®= A HEF &9 9
e HEA) e R E A A Bl

TS USRI

o]x]%_xﬂ o jElLQ.
ez A%

o ]

A
A9l #=-" AJE SPSS version 22.0
program®& BA3Ick 4 A T Ao A
ZRIZ o 7rolAlE A8 AABIA &+ He 11
po|7h glis AR Yyt AR B A
< 9J8 Shapiro-Wilk HAS AASIAL AHF40l
710l ¥HESHA] gpot ulma R4S o)-sfgint. At
A EA4S #A57] sl Rl=E4, 71<5A% Mann
Whitney U test?} F et W S41 A 9] 7513}
£ H|wal7] Yol Wilcoxon signed rank testE AA]
stct. BARH foleEe p0sE Agatsdt.

. o1 Zat
1. ety Y
2 7t Rgene] adska g DU
gAsigon 1999 F47] HEF B Holstel

45 %?_ sty on 1999 tlolelg Attt
(& 1]. AEHARI K-MMSE= VRI A3} CBCI
o 71o) }OIL QoI Foldt RS BETA
o 55 gRlsy] fls) MVPT-35 st HEF
A R ggren £ A 119 Aol giglh
[# 1]
B 1. IHo AU E4(N=19)
Characteristi VRI CBCI
aracteristics N=10) (N=9) p
Gend Male 4 2 7
ender Female 6 7 '
Age(year) 51.44+16.71 65.00£14.74 .65
Affected Sid At 6 4 79
ected Side 0 2 5 .
Onset period(month) 3.5310.54 3.17+0.42 .23
Education 10.3015.76 9.0014.74 19
K-MMSE Score 18.80£3.59 19.30+1.89 .57
MVPT-3 Score 93.10£1.91 93.30£2.01 .07

Values are expressed as MeantSD

VRI, Virtual Reality game Intervention; CBCI, Computer Based Cognitive
Intervention; K-MMSE, Korea version of the Mini Mental State
Examination; MVPT-3, Motor-Free Visual Perception Test-3
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2 F RAHRI0 CHSH AR SEY

Hi =
B Ao AP HAE EYiE F a3ke] Helof of
o T2 HARE S8l 7lelAlg B2 AEE AAIs
R B= HRle] i) F&/do] SEEUTHE 2]
B 2. HE ZH = 5af HI0) CHE AR SEYHA
o o VRI CBCI ,
1 1t
aracteristics Mean + SD P
T™MT A 19.20+4.57 14.89+7.49 -1.37 21
T™MT B 8.30£3.59 5.44+4.44 -1.27 24
DST 8.30£2.63 6.33£2.40 -1.33 22
RKMT-Voca 18904529 1578664 -101 34
RKMT-Figure 22.05£11.10 14.44+8.43 -1.62 14
K-MBI 55.00£8.69 48.89+7.02 -1.13 .29

Values are expressed as Mean+SD, *p¢.05

VRI, Virtual Reality Intervention; CBCI, Computer Based Cognitive
Intervention; TMT A & B, Trail Making A & B; DST, Digit Span Test;
RKMT, Rey-Kim Memory Test: K-MBI, Korea version of the Modified
Bathel Index
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3. Tt AYSXH ET L et

AdFoA TMT A9 H4E= 19.27004 2447,
TMT B9 A= 8.3%lA 15.74, DSTY H4+=
83704 102828 TMT, DST 25 32|t a4}
o] &t T3 RKMT-Vocax 18.98°A4 26.1
A, RKMT-Figure:® 22.05%°jA 329FoZ,
K-MBI9] 4= 5574 61.8H0= B7Iet A
L% folu|gt o] I ATHp.05)E 3]

H 3. 7hd3d AIUSH HE W AR AE S}

5. TH 7t HalZ H|uw

FA & A3 oA S A Az g-S wl wstke] &}
o] IS F Hek 7+ B woS o 67HA] FE FolA
571 oA gt AfolEo] T Y= DSTS}
RKMT-FiguredllAl & Rolgt Xfol7} A=A okgkeh
[& 5]

it}

I 5. IE 7t M5 HSIE Hlw

VRI CBCI
h isti z
Characteristics Mean £ SD p
TMT A 24.40+0.42 17.22+7.15 -285 .02*

. Pre Post TMT B 15.70£1.97 7.89+4.93 -255 .03*
Characteristics Mean + SD Z p DST 1020:0.44 7782290 208 .07
T™MT A 19.20+1.44 24.40+0.42 -237  .01* RKMT-Voca 26.10£1.28 17.33+8.15 -2.79  .02*
TMT B 8.30%1.13 15.70+1.97 -280 .01* RKMT-Figure 32.90£3.46 23.89+15.83 -1.30 22
DST 8.30+0.83 10.20+0.44 -232  .02* K-MBI 61.80£3.28 49.67+6.83 -2.19  .04*
RKMT-Voca 18.90+1.65 26.10£1.28 -281 .01* Values are expressed as Mean£SD, *p¢.05
RKMT-Figure 22 .05+3.51 32.00+3.46 243 01* VRI, Virtual Reality Intervention; CBCI, Computer Based Cognitive
K-MBI 55.0042 74 61.8043.28 2538 o* Intervention; TMT A & B, Trail Making A & B; DST, Digit Span Test;

Values are expressed as Mean+SD, *p(.05

VRI, Virtual Reality Intervention; CBCl, Computer Based Cognitive
Intervention; TMT A & B, Trail Making A & B; DST, Digit Span Test;
RKMT, Rey-Kim Memory Test; K-MBI, Korea version of the Modified
Bathel Index

4, Ttet QIXISXH & LY ot

x4 TMT A9] Ao 14.897800A4 17.2273
o2 Foln|gt R T A F9kal TMT B A4
L 5447914 7.894, DSTY HEE 6.33H0lA
778822 TMT B2} DST Z5% -R-ojulgt FAafo] T2
=tk RKMT-Figure®] o= 14.4470014 23.89
doz  fougt F49 Fol TEEHUOY
RKMT-Voca2l A 15787004 17.333 22 &
g2 lout fojulstA] gttt E dAEE st
#E K-MBI H7F9] HE 48.90%04 49.674°02
RFolmet g2 TEEA] ASITHp .05 4].

H 4. Hits QXIS HE W AR AMS #Ha}

Pre Post

Characteristics Mean £ SD Z p
T™MT A 14.8917.49 17.2217.15 -1.32 22
TMT B 5.44+4.41 7.89+4.93 -3.90 .01*

DST 6.332.40 7.78+2.90 -4.91 .01*
RKMT-Voca 15.78+6.65 17.33+8.15 -1.90 .09
RKMT-Figure 14.4418.43 23.89+15.83 -2.41 .04*
K-MBI 48.90+7.70 49.67+6.83 -2.13 .06

Values are expressed as Mean+SD, *p¢.05

VRI, Virtual Reality Intervention; CBCl, Computer Based Cognitive
Intervention; TMT A & B, Trail Making A & B; DST, Digit Span Test;
RKMT, Rey-Kim Memory Test; K-MBI, Korea version of the Modified
Bathel Index

RKMT, Rey-Kim Memory Test: K-MBI, Korea version of the Modified
Bathel Index
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|, Self-Care®} Dressing @04 F-2Ju|gt F4F
Ul AF5HITHL]. 835 59 Attelxe
HEF oA VRE o83t QA =7 GdgE
5 580l axtdo|x, 1A 7le-RAll Fulgt F
ol B EH24]. ESF Jeono] ATLolA
HEF A 308 o= 67t VRIE A8%t
At HEo1A] g2 Johs vwsi=t VRIE 4

)

> b

O, o

fr o o



St B97| HES &xte X ISt

UAMESIEIZ0) D|Xls T CHEH APMSIT: 015 % 29 thiE A" a7 §37

ot Axts T
&2 AE2 2 A9 VR 9%t

58 AAstal VRIZF S EE9 754E &
Aol a3taolebs A ZAE AXT + 9 Ao)
o}, BFA9] Aol CBCIZF YAMIEEHS 9] gR4o
Folmlet JFS FTHoIREY £ A7 Ak 1%
A ¥3¥TH23]. o] CBCIZ} VRI} Blw 3] A1H|9]

LAY AW AFHQ JAgo] g B4 YR
o fejulst Anrt 1A ke Zlolet Alndrt.
£ A7od A 7159 e 2] S

TMT A & B, Digit Span Test, RKMTE AASIH Y,
VRI o2 ZE HRIoA 9u] Q= ddo] TEE 9]
o} 79 59 Ao AE VRIZF 398, 7198, A
P59 Soll a3t Yok Hirsta[26], o759
AFoAE VRIE 8F &<t 283t 347} 1A 715
9] ZXlol| Fou|gt JFFE v|AE= 2o BuEct
[27]. 0]¢} T2 APAFEL & AFZ ] it A4
A IAE AT £ 9lS Aot} CBCI Fdoll=
TMT A9} RKMT-VocadllA 9] Sl gfo] =
A gkttt A15& 59 ATtoll4 CBCIE °l&3t A
7} TMT A & B9 OFEOM foulskA] g2 Axrt
HUErH28]. ol Fo¥L& 84sk= TMT A 7F
A2 @ 40f E35}E]0]QlE CBCIE 0]83t SAjo:
folulstA] gotths AkE T 4= S Ao

E3F Waflo] AollAl: CBCIE 283t FolA
244 Aol 34} 719&A9 foulgt Aaks st
£ 2 49 A= 1A $9ktH29). o= CBCI
7h old ARt ARZAH gao] EASE Holql=
FA ol ER foulgt Ayt vex] 92 Zlolzt

T

2

Azt

VRI= & &55E0] o 753 gxsolA
717099 #E& wolaL, EA] Fd 9 AJe] o
£4% 93] dolx 248 golsh A8 >
4529l ZAPEolcH11). olo] ¥ CBCI: 5%
o7t YA F2AQl AP} Y BABAA &
M—Q Oﬂo:l,] QJL H H ;é].gx% oz /\]—.9.0]— %_t_

SA ®FHoIH30]. elAME AFstxol, 2 A7
A& K-MBI &EolA VRI Hegt q-ojujst 237}
=t o]9F 2 A= VRIZF CBCIEG H 95

>~1

4ol ARt ZolA e & 2 qk AAH
Zelo]M CBCIZH VRIBTH AA4Q #50] Ak
oIt WAPAPREL AAHS] RaBut ozt 41
Al 7\ Eet $aT Q40]22 VRIZL 95 Ho
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