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Q1o 7 28311 (Dijkermanetal, letswaart, Johnston, &
Macwalter, 2004), ©]+= A} 22lnke] #A4|7} ol 2} U
op7} 2kt 7}l A 3 A e A et A 4he] Aol
et 98 7] Wtk (Nichols— Larsen, Clark,
Zeringue, Greenspan, & Blanto, 2005). A+ o|A ¥
W &5 oyt AAef #t @ o] glojghFel
78l HETY AN EE AlSHA ksl 9o
(Mayo, Wood—Dauphinee, Cote, Durcon, & Carlton,
2002), o & <lal| eds] 358 A] ot A=A A S
7kste] B % o5 5 gl Ao ® A E 1 k= A
O]D]-(E—X]Oﬂ 2010).

T A8 5 Te= AT A s A
"@-d«] A E A0 7 AFetal THshs Zlo] a
Aol

Barreca, Wolf, Gasoli®} Bohannon(2003), Wolf &
(2006) <] A Aol A & vHE ARl g5 ] A4
el 7]ixio] Exl_a E;sz‘s_ 4 lxiﬁ o] oﬂzs‘t
of &l Ea= et 22 4 A o gk A&
a7l A9 of el 53t $Ate) b S F R e 7}
ol a1 ol AlaE 50] oM A= Yato]
A=A A 5 Q7| "t AgEe] A&4 g
£ 78] o tH(Burdea, 2003).

JPEAT 90T TE HFE O HYE s
o] & Hoksh= Bt b ol A ARl 2
k= 7P A (virtual reality) 0] HZEF gzt A2

ARRE o] #]7] A2t} (Yang, Tsai, Chuan, Sung,
& Wang, 2008).

7 AL 1)t e A A 2AE (video capture system)
& Ag3sto] AdRel Apile) Bgo] 13 S &
3 Ueh= #Ale} Az agatol EAIE A sk B

o]t} (Weiss, Rand, Katz, & Kizony, 2004). o]&] 3l 5}
& U9} AR E fEste] BAE FHshEE ANE F
7307} oA = E37F Atk (Flynn, Palma, & Bender,
2007; Rand, Kizony, & Weiss, 2004).

VAN S HET SAbelA A &3 Al E B TR
Ae] A7) E S-S 98 FAETE AREE GO,
ATAY HEF A A 35l gl
815 T (Henderson, Korner—Bitensky, & Levin, 2007;
Kuttuva et al., 2006; Merians et al., 2002). Walker s
(2010) 9] A7l = 7MEA L HES 849 o

N

(g o=t
'6_ ELANG)
A g7l

=
O, o o

ok

m&‘i

o
22
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o HASKE ol aaproletar sigith Aty
(2010) 8] A2 7P A7 s, A
g @k ofUel Al - A 475l mapAelgkar sl
Saposnik 5 (2009)& 7H@AA Fdo] HEF 3] 4
2715 JJr A5 o] g olela B sttt 314
ATEL 7PIEA 2ol vt e A9
ot & el A85 ATt el
S o2 A7 s dd5d, Al - A
)5 s VAL B3E FEE A
]9~ A 2tk (Malbos, Mestre, Note, & Gellateo, 2008;
Stoffregen, Faugloire, Yoshida, Flanangan, & Merhi,
2008; Betker, Desai, Nett, Kapadia, & Szturm, 2007;
Escamilla. et al., 2007).

mhebA 2 Aol M= HES 5 A AE A
SR 7PFEA 2 O] HEF Y V5E s 54
A71s 3 e, Al - A2 4 Aol A= adkE
Fobr A} A A8,

0. |+ 4HY

e Y

ATelA s HEFOR Al v Aehte o
3157, 44 99 T 2495 dido® dizaat AT
of 7 7 12794 F-215) wiA|sklet. 2 A7 Sk ol
AR el HAe A F b woE ks
oo ® Astant dldat A 202 3, HEF
Y 6704 olgolm, A, M #Y A 214 el

(Berg, Wood—Dauphinee, Williams, & Gayton, 1989),
A, Brunnstrom % 33 @A F 23} & 7] 49
o]/del A} (Brunnstrom, 1970), YA, MMSE-K 2474 9]
Ao g A BAE AA B Y&-E oldlstn (S e
3} s3], 1997; Folstein, Folstein, & Anjiang, 2001),
HASFAIAo] ol HEF AR 8ol

A7 2010 5€ 3UFE 109704 A z1e
e HEFT 2 5 o R uAddS ddE
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or
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og

3 aAM

(1) 4A 715 A HManual Function Test)

A 76 AR A F e oSt glakd A
Aol HEF ghake] A Vew e A ErE
s o], WEF Ak A 2 4 v S0l w
o] 2rolal gtk AdAF (43E), ot 23:), &7k
24 QFH) Y N 9, T 9N FEoE ?“‘*5101 AL,
7k 319 AAPE 7hs e A 14, Brbs® A 062
Helebe, FHL 324 oit), AA-AAA A Q T= 3]
r=.99, 1A= r=.84°]3(p<.01) Nakamur & Moriyama,

JIN' HU

o
A 23l SRS Ao 2000).
,TAARD A A=
(2) W1 48 7} Berg Balance Test)
1 748 A} Berg 5 (1989) ¢l 9)& A4 #3852}
8 #8583 AAd o7 Hrishy] Y s
o] A Bt 14719 P 0 R /g Eo] Qlom AA o
OdAL A7 (n=24) |
Z71%7}t
A5 W 15 AR <AL - A AR &) A b
D A 7155 Ak DAl - B2 AL DHEEFIFAE
2) W13t AL

%
<AET0=12)>
<HET 0=12)> - (fl 3 :
‘ A5 AL A2 &
AEH AY A2 _ _
I PR AY TR
o (5 33, 37 40%)
| |
| 97165 %) |
|
| A5971012F 3) |
|
| 2HZAEA FR AT D) |
|
| A= €4 |

J8 1. A7
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7], 471, A gL 37) G o' ] vk A A
2 04l Ha 43& 288, T2 berke] At
o] HAl Tt SAA Wl A r=999} SRR A1
Er=98% & AH L9} B EE 7% 7" o]tk (Berg,
et al,, 1989; Thorban, & Newton, 1996).

2) Al - R[Z} Bl SZRA A AL

(1) Al - FR1ZE HAF(Visual Object and Space
Perception battery)

Al - FAZE AR AL A2 78 TS B
gl 1991 WarrmgtonJJr James ©f &J3|] 1k o] Tt
=01 Ak Al - 3344 Arks A =4 A7 (object
perception) I %1?_} A7} (space perception) . & L}ro]
37vsh 7k 3 4709 k] 7R Al st 2 o)
G5 G 50419] AHs 7o' 504 m|Rkat 504 o)
°1W-4 A 71 A (G ) 7F Alw Fo] A, o]

NEoZ 7} A9 £Abel 7t B Ho] Atk
Herrera—Guzmn, Pena—Casumova, Lara, Gudayol —
Ferre, & Bohm, 2004).

B AT E B0 A2 7S 93 A - F0A

A 5 F A7 99 BoE Ak

3) a2l &

YEF 9 AE MEF £ QA4 TEE
S 2] ohfa st e el 4 )

T o
rO
1o
B
ol

871 % % 5953} 219 2 54
V12, F 00EFOE P Ho] ek B 9%
=, oA 2}

== 5‘4* 35 ol e 52 A4 0FelA F

o 1004 TP g FAH Y ok HEF JEF Ao 4l
F X Cronbach’'s @ = 942 H2 AFEE HelY

(Carod—Artal, Coral, Trizotto, & Moreira, 2008).
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= AN = FHaNE
vl Z4st7] el dE dEEAN A A2 Wil
Sport9} Fit X ESJo]& ARE-8IGITE ATt 283
Z2 ] Mg El en s Sl A7t 2R
o thet Tm|we} wEE e AA; Helo] T
e A A SRS EfE T2 S A Ale
aFlT. Wit sport= & 57HAZ =2, "YU X, ok, 57,
B oz 1A Holglom Wi fite] MHAAFTHLE 1071
SRl O FA A 7 e dol i o] 7hs
ate} A2 3 Al AR5 Al - A7) 75l
< 93l Wii sportE 158 2] &3 913l Wi fite] 5
2FAE AASAT ).

dn)AdeS Za Aelg $H TZ 73;WL Wii sport?]

7}.)\]-{5:] Al /\] NEIS o] Q.a}oq

— 1=

HE i

OPN

BlU 2, ok, =329} Wii fito] e ATH o 7 A4 ¥ gl
olnldel& &3l Wil sport®] &8 H-do] Al2l= =),
=9 AT A vhH|S3 $-AlEo] ARk B
FAIE e ARllokshs 29 e el W A
S e} Wt v o, tdAte w157t
FAs] Askel= Fde 5ol AHIT F49) 7ol
= oAk Frl ek R 2 vhe], thdAke] v
FL7} ok A19) HSiTh Wi fite] MHAFH0] 49
o|:=9] xHo] golsto] TS AHskA a7 2R

3 3
SO HU2, oFF, B, WA mw 19 2 1054 A
FEAACHCIR 2) (12 3.

[



& el Agde] meh dojxl A5 Window SPSS
12.05 olgsto] EAaitt thda=2 duby 542
Bt BEEAE ofg8to] Ak vl skglaL, AT
thare] 44 AS e 4 g A3 A -
o] MstE dotry] fal HESAY JdATAAE
(Repeated one way— ANOVA) & AAI8k81 L, 7 et
A A - 5o WsE dotny] g8l 27197k V|2l
T 67T, 127, SEFRATE FARNE SHEL
717 (Independent samples t test) & &8 4514} &
< AR froFE o= 05% A48T

O3 3. Wil fit Al 25

2. X 71=2] st

1) &% 7|5 A AHManual Function Test)

o 2= (p<.05) 2} *—é%*%(lx 01) B5olld EAA o=
gk Aol 7k QIATHE 2) (3% 3).

T85ES WL 78 PARE 243 Avbe og ¢
otk F A 7k 2o] & BAE A3} 653 (p<01), 12F
F(p<.001), FAZAHPL05) EFol EAZ O R 9
gk Aol 7t SIStk 2 Ak W xfo] Aol M= i
(p<OD I AT (p<001) EFollM FAACRE fofsh
Aol 7k QAR 2) (3£ 3).
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H1 HTOHARIS Yk 4 (N=24)
fZ=+(=12) A8 (n=12) p—value
/3 (A7) 6/6 9/3 223
213 (years) 57.25 = 14.63 5091 *+ 9.57 222
71 (cm) 164.16 = 7.51 168.50 + 7.20 163
55 (kg) 58.83 + 7.48 67.41 * 14.69 085
T 71201 8) 26.67 = 16.02 26.33 = 19.29 964
nHH) = (@ BE/A 2 5/7 6/6 698
AlE (L EE/9E) 12/0 12/0
Brunnstrom %3] ¢4 5743 3/6/3
—upHS 2 715 (DA 4/5/6)
Brunnstrom %3] 4| 5/6/1 5/7/0
—upHS & 715 (@A 4/5/6)
71 A 8 5 4
> 3 3
¥ 4 Al & 2 1
3] kas 2 3
B ] 0 1
. = g 4 5
7 A 8 7
A 715 HAE 22.92 = 5.05 20.17 = 3.19 125
W1 78 AL 32.42 + 9.33 35.25 * 8.05 434
Al FZEAZE ZAL 40.50 * 6.92 42.83 + 4.80 348
ZZ 9T 22008 = 1535  224.67 + 26.37 608

4. Al - X[Z9] Ho}

1) Al - SZERIZE HAL
(Visual Object and Space Perception battery)

Al - AZEe] WskE Al - FA L AL o] g8 B4
# 27k b} 23T F AT 1k Aolg B A3
655 (p<.01) 9} 125F (p<.05) oA BAH o2 %
Afol7k gl 2 A ) o] BAel A iz
(p< ol)JJr g.s (p<001> EFoM BAH R foldt
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5. 42| &

DXES

Ao Qo) wske NEF 9%
b vk g, 49

19|

o}

oSk A T (Stroke Impact Scale)

i

2 4

o1 g3fo] 4%

BAE 29} 12

F(p<.001) & FA AP0 oA EAROE 89
fsP z}017} AN} 7 Fek uf fo] B-AeoM = gl
YAk gz ros &

= eI Aol (p<.001) &
A o2 1ol g Aol 7k A3 (G 2) (3

3).



B2 R AE 2o FTHLl 24 (N=24)
Fad 655 1255 4 24} F
A 71s HERTE0=12) 2292 £505 2342489 2375+t 496 2358 + 4.83 3.850
A2 A¥FE@=12) 2017 £319  21.33+323 2158 +320  21.67 £ 345 6519
W18 dETh=12) 3242+933 3275+£004  3400+818 3425811 5448
A2 A¥FE@=12) 35251805 3808 £ 660 4133+ 681 4017 £ 645 25976
Al- 27 gE&2TFO0=12) 4050 £ 692 4100+ 6.84 4158 =650 4142 +7.05 3.239
A7t A AT 0=12) 4283 £ 480 4667 £ 219 4725+ 148 4642 £ 1.16 9.285
HEZE OE2F0=12) 22008 £ 1535 22250 £ 13.06 22317 £ 14.36 22200 + 1528  1.138
AF AL AFFL(M=12) 224.67 + 2637 23367 £ 2571 24642 + 2370 24083 £ 2390 27.316
"p<.05, " p<01, T p<.001
B3 R0 Ao AF M, & wslako| Tk 7k 24 (N=24)
67+ 127% FA AL
kel t 3} t A 5} t
A 7% HET(0=12) 050 £1.09 127 083+127 105 067 £0.89 156
A AT 0=12) 1.17 = 1.47 1.42 = 1.44 1.50 = 1.62
H1 8 d2ithn=12) 033+078 317 158 £ 223 415 183 £ 272 259
A AR 0=12) 2.83 + 2.62 6.08 = 3.06 4.92 + 309
A3 2 Eh0=12) 050 +1.24 298 108 £1.24 250 092 £ 156 1.93
A7 A4 AT (0=12) 3.83 + 3.66 442 + 444 3.58 £ 4.52
HEF dxTh=12) 242+ 878  1.86 308 £6.69 556 192 £720 405
FIF AT AIT0=12) 9.00 + 8,57 21.75 + 9.52 16.17 + 9.82
"p<.05, "p<01, T p<001
V. 1 & & Aol7k Gl AT 1699 ¥EF BAE oo
2 8 uPgv] o) REH (2004) 9 AT = AR} B
B ATE A AQLS o] g3 o] B sap 7] BANE A wlolo] WYk A& )5 AL AR
o 753 E, & A s #95E, Al - A7 F ake) AT AR A3t el FATH LR yefh g
Ao u]x|= oIgkS golal A} AN EQth AT 95 (p<.05) 7} QithaL 8te] 2 A9l o A5 Btk
wwqﬁg.ﬂﬂgﬁﬁgf%mg@w1 A3 A48 (2005) 9] AL A7 9

Aok A 88 olafehan ke 9 Aoz A
al O]_oﬂ ];].

B ATAE AR A5 A Tl BAE
o) g3to] Hlm BAIT A3 F A 7] BAHOE 7

g s} i ofu e} fMRI 23,
Hdzo A53E B gld

A5 gl 843 B A Az EE g)lst
Aok sholeh BEgk 2 Ao Ao} 2 T kE A Ao
2 A5 o7 Saposnik £ (2009) # Decker, Harmony,
Losowy;j¢} Prakash(2009), Brosnan (2009) 2] 1A}
Hloll A B B A 7)ol e gt &fol 7} allvka A

B2 A%l HZ vl

(?jlj} %% ol 7L7_|L oioﬂ ucf;}
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Q,

ol
or ¥ o
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rx% oromn 2

i%ﬂol slom, ﬂdﬂﬂrﬂo] ﬂﬂo] b S i]%? At
2 3F% 3 Saposnik 5 (2009) & Aol A
Chedoke—Master Scale (arm)©] 45HA] 0]/d<l &%
g ez selvh =4 A e 983 (2005) 9] &
T-¢} ¥+ Decker 5 (2009) 2} Brosnan (2009) &] A
oM Tl i S vl 159 Shajel Al A g-ste] A
T AAE 2 ATAY F A e vws Aae) 3
o] nlusto] s atr]ol= 27k Qv 12 Decker
5 (2009) 3% Brosnan(2009) ¢ A7-olAAH ek o 1]
WollM = B AellME Aol vy B} A 75
o] o] TAACE T & FoF AolE BTk o]
o] AAEE v|Fo] Kol 7P S o] &8 A8 7

=
ox
o

)

ok 7k SAA TR Aol & BolA = AN, AT
o] thzoll il gA7 5ol Bk 54l dF=

o
ke 2 % 5 A

2 AN #85HES WL A A Fal Yokt
A} 653 (p<.01), 1253 (p<.001), 2 ZAHp<.05) o
A B F A ko] BAA R Fogt Ajo)E Ho W
& *a‘sg?ﬁ%ﬂ °1x154 A& L}EMMEP %

%

, fo
N
o
¢
O
O_>L Of
)
[
-
ol
il
>~
>
2
R
offt
e
)
o
atll

Zko] (p<.05) 7F dtkar akqich ok A
(2009)4 AT 7HFEAE o] 83t Al
% kel M1 3 AL Ay FAIA L

(p<.05)7]' O‘O*Eu 111 319l th Walker 5(2010) 2] 7}
FaAo] HEF SAA vA= Fgel] gk A+An
oM 1 T:r'ffé AAF FHo] 43.80014 48.8% F7181
thi B sl B QT Ao} A AT Asr} I o}
o, o]g} o] 7P AYS o] &3 X8 A B S

Eﬂo1 Jxﬂﬂ

>
oﬂlﬂi“:-“
:[r-{oﬁ“‘—l'
01'“_0,
>

I,
> &
°
5

otolr 7o) 93
& A% 6%

R
mlm
4

gl
T ek gl Al - A1ZF
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(p<OD) 9 1255 (p<.05) oIl A EA A 0.2 2]k 2po] 7}
ik, 7HA 0] EF Bl Al - A7l v]R o
e A AAR](2010) o AellM = ¥ &5 24 20
S Ao 7 A7 2y AdL o R o] 55
e AAstar Al - AZF AAET (Motor—Free
Visual Perception Test) & ©]-&35}o] 243t Ay} Ae+
o iz B} Al - A7) e W) e = AL

F HERTH(pL05). AAR] (2010) 8] Aol E A=
215} 9ol A A2l A A7} 0] A

S o] g3k FHo] = 32 Al - A2 7)o S A
ol JekS 33 40‘0}71 o] HA|uk ® oA n}o] A=
T A 7] FAH 02 o3k 2ol 7} Sl AS Bl
T AT YoM AF s AT} o] 2 Ao AM-E]
ofF ATETE 23] BdHAAE B9 B}
Belo] M2 e agstH, 3| & F=adjof gho 7 A7}
A g9l (feed—back) S H Q.7 3t} = AA7 )53
599 FAFS Qe FolR FTHG sk QlojA A
&7 0] N4 =™l (feed—back) o] A] - A| 25 F
20l kS v A o7 ALE )

T Ak 7k o] S dopr o 93 HEF I
AT E o] 43te] BAst A7} 12535 (p<.001) 8} 4=

AH(p<.OD) el A Ao 2 frel sk xfo] 7} Qlltt.
Saposnik £ (2009) # Brosnan(2009) & 7Hd&l Al o
8 FHo] HET Aol A= Y HEST I
HEF o] &al Yop A 7 AT B elA SAHOR
o] g Aol 7} Itk B shef & ArA 3ol A8t
%t} 53] Brosnan(2009) 9] AT-elA = dAAEIY
A9 o] Ccﬁixﬂu}i’ B sAA (F=54.365) ©]
o] H&EF AR stojw £t

Hl oft

T
i

N of

2]
ol ogaok% ) H okl st 2 AFH T HE
X

ox

BN

.

)

=i

ot

Y

_>‘4_‘

rz

o

Ir

N

Ir

J‘L

NPN

ofN

1o
ﬂllo ol i
(=
09:', oX, mﬁ,

-

£SO .

£
mx

8 952 Polaby] uhiel 7MY
ZolAl et zvlﬂiﬂ%a
Yol ool A% ) b Ao
9 Reid 2002) = /M43 8311)

=
jics

4y w% S ool oo

N
oz H
N o
o M 2
o=
)
@D
=,
w
D

o
r
Y
ox
o
K
=

o}5- 2] 27| F57 (self—efficacy) ofl v x|i= QG ake] v st
Aol M 7P A FHdo] HAH] ofs 9] s



NS Folal, 715 Foldte] SregE Hvtal + 0 B2 ARE 54 g & 7P AYE ol 85t
o 7PddA A RS AT A dRE % A A A5, Al - A7 Y g
Meleh= Al dial]l 344 7Fed-& Ba agle & < 589 S Yo SHE IR EFS A A stojok & A
TN E I 2 W& @AFEA A 7P o) 8 ojt}.
g A5E AYT QAN T ISR, 5] F
o], JW T} woldl AL HEF IF AEE Fal I
Sk Sl o] e} o] 7P AYE ol &% A 5T} V.4 B
She] Aol 3AAA JEFS v X = AS & 5 A

ool ATt AR nFo| & uwj 7P Aol HE 2 A7E 7PEA AlYe] HEFOR QIS Hupn| gt
T A A T e, Al A e A 2] 7153 e n|RE QS Gohry] flsto] 2479
71&8 el 284 IS vAE AE & F Ul HES SIS o R AFA ALARE W tET
A} o7 B Aol AFA ASXEE e Yz 7} olo} o] 7PFAN AYS TR APTOE
T 7PFEA AQ) FRE FUFE RS AP A o AAJSIAT). A7 F 1652 1277 7P Al
Hel Ans FAEele #35gH Al - A7 gk A AL A gl o) FUAL 455 F AR T8l 7
Gl Felgk ato| 7t AT T s ellA o] A 7t Ak 2k 2ol & 24 A9 vS ) 22 AES Al
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Abstract

The Effects of Training Using Virtual Reality Games on Stroke
Patients’ Functional Recovery

Kim, Ju-Hong", M.Sc., O.T., Oh, Myung-Hwa"", Ph.D., O.T.,
Lee, Jae-Shin"**,Ph.D., O.T., Ahn, Hyeon-Su"***,M.Sc.
“Dept. of Occupational Therapy, Graduate School of Dongshin University
“Dept. of Occupational Therapy, Dongshin University
“*Dept. of Occupational Therapy, Konyang University

“**Yonsei Speech—Language—Cognition Clinic

Objective : This study has been performed to investigate the effect of the training using virtual reality games
on the functional recovery of stroke patients.

Methods : The object of study was 24 hemiplegic patients. 12 patients were randomly and respectively
assigned to a control group that have received traditional rehabilitation therapy and a test group that trained
virtual reality games, in addition to traditional rehabilitation therapy. The study has been conducted for 16
weeks. To investigate the functional recovery of the object, limb function, balancing, visual/perceptual
abilities, and quality of life of the objects were measured through a follow—up survey, and analyzed before
training, 6 weeks after training, 12 weeks after training, and 4 weeks after the completion of training.

Results : As a result of the analysis of the comparison of the differences between two groups, in respect the
areas of balancing, visual/perceptual abilities and the quality of life, there were significant differences. In
respect of a test group, in all the areas of limb function, balancing, visual—perceptual abilities, and quality of
life, there were significant differences, and in respect of a control group, in limb function, balancing, and
visual/perceptual abilities, there were significant differences.

Conclusions : As a result of the training targeting stroke patients, by using virtual reality games, in the areas of
balancing, visual/perceptual abilities and the quality of life, there were differences between two groups, and a
test group showed significant differences in more areas than a control group. Through this study, the effects
of the training, targeting stroke patients by using virtual reality games, on the functional recovery were
suggested. And it is recommended that the future study performs the virtual reality training from the early
stage of therapy, targeting many stroke patients, for collecting more data, and then suggests a proper

protocol for stroke patients, by using virtual reality games.

Key words : Functional recovery, Stroke, Virtual reality game.
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