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FHEFA5Y) HE2T(159) FdF159) PE2F(159)
3= MMSE (30) 26.9+2.1 26.5%3.0 28.4%1.9 26.3+3.1
St X g 7HA AL
F 937 34.7+1.2 35.5+1.2 35.9+1.4% 35.4+12
35237 28.4+3.8 26.6+9.7 29.7+4.6 27.6+6.9
G 1()) 5.7£0.9 5.840.4 6.0£0.0 5.9+0.4
A 3@39) 38.8+4.4 34.1%4.1 352425 33.7+4.1
7] (26) 20.8+2.5 18.6+6.0 22.5+4.7 19.3+3.8
Rey-Kim 7] A}
A zZrA o sh5 AAL
=7} 374 (15) 25+12 3.1£1.2 4.0+1.8*
2| 18] %4(15) 3.8+2.0 4.643.3 6.7+2.8% 4.9+35
AlZy gy HAL
W 7] 7](36) 24.6+9.5 26.0+8.7 27.1+8.5 21.6%11.1
Z7+3)74(36) 7.3£5.1 6.3£3.9 10.76.1 6.1£5.9
2] A43)4(36) 7.3%5.0 5.844.9 11.1£5.8 5.0+3.9
Wechsler”7] & A A7 2
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I O)) 5218 52£18 51422 5.142.4
o " gK9) 43+1.4 43+1.3 45+1.1 4.1+1.6
B 22 7] (9) 24.4+13.9 222+12.6 26.9+15.9 23.4+15.1

BRLEELA, ANER (A9 2AE 7 AAINS BHS EF 2P AT ol wwalg
= W xaol Histe F7HE (p<0.05).
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| AXA H GA FFol A
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3) olof 7|ofie] 2
FAZANA o] 7192
_T,
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oo E3
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IS Ergs
gooao ooo
5 o7
4 3
3 2
2 1
1 0
RS P ES LS PEE=
2l 19, Fd7o] A F94 A F 8l 20, FdT0] AA Fo UlA F
oM 719715 BHAFA F3PA] FHE o AA7)s BHEFA FPA] DR
9 34 F3 T |sk(p=0.001). @3k 3¢ Sk e Hak(p=0.002).
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B FASS FAsd AR BAY F FTH MMSE, S22 o7t @Ak Al
93} 71985, Rey-Kim7| A4 BZoiets § 5243 A8 D 124719 31Abe]
A A3, 18] Wechsler?| A A #9] vl 227 AAMET 943 AAE HIoH,
A FaPol 2L H Ao M= =T MMSE, Rey-Kim7]1 9 A Y] A4 osts 5 =2t
3 A A3 g3 Wechsler7] & HAFFAG 9] vl 22 7] HAFA 943 BAE YeER AT
(3£ 3).
E3 3548 2 Aoy dagA Y e ABFAYAI} HEo ATTA
AR 9ASF @ 299 Az F
AN E R
A A S Pk ABA S Pk
3=+ 9 MMSE -0.73 0.004 -0.69 0.009
Sh=r 3t X w7 AL
N = -0.56 0.049 -0.55 NS
719 -0.65 0.017 -0.55 NS
Rey-Kim 719 AA}
A A5 A}
=7+ -0.80 0.001 -0.78 0.002
A A 8] 4 -0.74 0.004 -0.77 0.002
AZr g HAF
¥ 7] 7] 0.47 NS -0.57 0.043
A A 8] 4 -0.04 0.017 -0.48 0.094
Wechsler”7] & AA=A 2
ul 7 24 7] -0.62 0.024 -0.59 0.035

NS: not significant (p>>0.05)
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Abstract

The Effect of Cognitive Training Based on
Virtual Reality (VR) Program for the Elderly

Min-Young Kim

Department of Medicine,
The Graduate School, Yonsei University

(Directed by Professor Chang-il Park)

As old people increase in population, dementia has become one out of social issues not only
in our nation but also all over the world. However dementia is difficult to diagnose in early
stage and to treat successfully. Dementia is a disorder of cognitive functions. Computer can be
a useful tool for diagnosis and treatment of cognitive functions in medicine. Among the modern
computer engineering techniques, the virtual reality (VR) system has been thought to have great
usability for cognitive treatment because it enables diverse experiences in a safe environment.
As get older cognitive functions decline. I think that if there is a VR program designed for the
elderly to train cognitive functions, it would be effective to prevent and treat dementia. So we
developed a VR program. This program has a special input units and a large projection type
monitor. It simulated 17 different house-hold tasks. If subjects could not perform the tasks by
themselves, they were provided with verbal or visual cues step by step. In this system, the
duration to finish each task, the number of wrong answers and given cues were designed to
be calculated and recorded automatically.

The subjects of this study were 30 elderly persons including 9 dementia and 21 mild-dementia.
The subjects were randomly divided into two groups. Fifteen were belonged to the training group
and the other 15 belonged to the control group.

The training group subjects underwent this VR program for four weeks, We believe that a
VR program specially designed for the old to train their cognitive functions would be effective
in the treatment of dementia. The persons in training group must take VR program for 4 weeks
by 3 times a week. The persons in control group must see some movies for visual and auditory
stimuli. I tested for neuropsychology during this study of VR program. And also I evaluated
the changes of performance abilities at every week.

The results were as follows,

1. At the beginning of this study, there was no difference between training group and control
group in sex, age, distribution of dementia, and the results of neuropsychological functions.

2. After VR program, training group showed significant high score in attention test through
Dementia Rating Scale of Korean version and in memory test through the Rey-Kim memory
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test of auditory verbal learning(both immediate and delayed memory).
3. This program evaluated four kinds of functions; motor planning, coordination, memory, and
judgment. Training group showed significant improvement in all the functions after 4 week.
4. Both non-dementia and mild-dementia persons showed improvement after VR program.
5. Both non-dementia and mild-dementia persons were interested in VR program.
In conclusion, I think VR program developed in this study can be an effective tool to improve
attention, immediate and delayed verbal memory functions for the elderly.

Key Words: The elderly, Virtual reality, Cognitive functions, Dementia, Training

-3 -



H 2ol Tt T
7} A, AAd ek 7=gRlA ol

.

T

< A AL >

o] Aot Aded= &

Hol—

H 9] F+2Z7} demonstration©. 2 UEFAT}

}

0]

o)
2R

f4

]

H AEZE AT 2 o} A= Ao [Etr] Qo

of Ag3 1 ofele) F4vt welLh

o

F

%

%A
ek, kA A AN E FRATE FoiA

el
X

)

[€)

B o W o oK ﬂm.wu %?MMMLWMWAL
e - oW ol oo = WA o) Ar o oy
R I T I -
5 = M ol < o & ol
W Lo ®WTROTRMPT TR
G TN maﬁﬂ 5 oo "M
=T N W w DS SN
S T 2ay METEOT g oy
T B R am e g T E T X gy
ﬂ%%ﬂ]ﬂra,_i, o of TN % oW T
W oz T O o g K| g T S
T ST 2y N E o o - X W
— o < ORLE g K] 2o ol Ko 4 A2
CEE T O — — m o W o m X oy
oo D e W o ® T o S
KT g g BBEX® mmBaws
pME ST IR Wy T sae gy
sz EP S o WRT e e BT Ry D
o W N oMy o TR L T oW B
T, - i Z oW o oA
T o - AR DB o S oG '
- w 0 ol pjy ‘IﬂOL i o]
l_ﬁliﬂadﬂ.m_ﬂlooﬁ‘_\w.ﬂ}ﬂ A ﬂMEﬂﬂEwl_iiw
Ty o— o A e Muﬂﬂﬁlﬂlﬂ A
Kooy O T & ol o T o WA o B -~ T
\Q EE\I/ _vA ;OwA:-L]_' _v.:l_ qw
ME oo oo B oo Ne}ﬂVimM%%}
%ﬂmr%ﬁuﬂ%ﬂﬁmﬂﬁ 1uﬂmwﬂ - up °
ER e Lo S X oW RS Ry W
e i N — = T o = W N
z?er].lﬂiﬂrwie]ﬂlimu wuqulem&a
= o) ﬂuu%ﬁﬂﬂuﬂo - Eﬂﬂoﬂllﬂﬂcwn
NaNeJﬂiWﬂ qdﬂn_% Eﬂui%ﬂlﬂﬂdﬂﬁ
%UHED\WA‘A.I‘OI@ﬂH ]O‘I_/FI‘OIO\I.._‘_:_I\“A
T asrxdrmd ESBT Mg o
T TR 2 T ooy T e
K % ﬂoluo@.nﬂmﬂ%%.ﬂEﬂiv_%%uﬁUr%
S I B I e G I R
_H_OO,.# 1_|d|1ro P.Ul_/ ﬂ.Dl)&E‘ur_AﬂE‘l
AT RNELe T g™ w3 g oy
FTHWEZIDNTHNES PR P NE @
B e NRAT gy P oo @ M WS gy )
I - o oy —m ¥ o o — 2 o
O AR e o u O T B ¥ R ]
NME re o @ W W T T Ko W K

o
=

-3 -

o 22y

}

0]
pul

7 SEN W 222 o]FHo] Aghy] YO 0 @

3}717F AAAA A ol EolA



o} g “om Ag 1 W37 gularstas A s god «27sie
2oL “hdetAl 8 A Aatdl e A3 ojwd o5 wYTE sHi % W QA
I sHAIR. A3 ofHUAAN AT 7 UZHAEA o 2AAAN S8 ]
a gt FEetisUth A3 AsHs s 3047(A% AR
Aorge 537} o] Fol At mEge] Maty] Aol il sy
Ao 7129t £ M3 E W Fudo] EYHA MIEE o
T 59 “o] isdYch gtar 8t

FEES 1Y 7HA god Eo] # A
JgE 7taES 1Y 7HA god vgFo Aol vyt “vhrt
ofZlol 8. W] @ AlEkaL shgeta? A}, 19
WA &L WA Fjbs ARt orAAl 8, s o]
o] E91, 2 APHA Fod “A7t il A=A Qe
227 YR JEA] oW “Ad™, ofF HlAS
Aol gzt ol a8 g 74 e vl 3HgS
= JAR 7R o o 2] e A fol W
T 7R gow A7 RA=A Q. #a A

]
Az H71E AP 5t vl R Z AU Z 7FA S

re
ity
mlo
©

rg
()

1
ol
on
>,
N
)
2
2
= oi)

g
o
Ek} fll
e
2
Fo
=
ol

(R

=
RN R U A

D ol
)
ok,
il
o
)
ofs
o

]

Mo 4v 2
5
Lie
2 o %
x
o
°
o
>

x £
rlo
ku)

oy e md

o
-
M
-
T d
N

g
o
2
o
o
o
-
-3
X
N
)
>
o HN
o)
et
P,l
Bt o -

il
N,
§2
g
ko
e
K

rr
(o
oR
o,
T
rlo
2
N
‘:O —io{l

o,
2
° g0
?.24
=
fo to
ot
o
H
°
U
=

3
i-,-
£ o
werr
AN

)
Xy

o
)

o rlo
Lo
W

ot
g
o
o
offt
£
° 1
foc
= o

B i
D)
&
l
ra
o
Sl fu oMo b M O &0k

vl

u

R

ki

l-'O

i)

(2

&

N

SE,

s

X0,

2

ko

o

o

e

>

)

rr

offt

0

o

fru

si
£ Qo z
> o 3
o L
S

r{: it oX oo

> =
1 Jo
o M 2

N

L
o
a2
v
S
N
fr
—Er‘ il
X
k1
e Y
rok
O
12 o
> !
L
Mo
2 g
ol
o
fr
o
o
i
k1
O_>L o
=2
Mg
—‘O rlr _m
9
X

zo e
o _\—1‘ Moo o RO
fliz g Horu
H L - ol
ol ‘:O ) ELo\i', Oﬂ;
iﬂﬁ SR ox
> Mo 5 2o
o — o
> g to Mo

<
o |
vl
u

294 5o RATGUIEL A% T wuT).
Fou Uy BAR AWAAT w2 FA B WAEL A A D

-33 -



A o

=
=

o wAZE WAA»RY. Y= JEA

toh A E FOH Z o mA

3|
pul

1At =g AL

=
=

A7k dela. o] v

E]J:

“o 7] 0]

B

27}

bl Z& 3pgo] AWt v}

S EES I

TolA B dEH s

e

==

=

b

=

of 3loja."ekal &

Al
=

1A o “@sre 7

]

o AFH|2 o] F

A)
o 2% 71HA

Shal A

72 P&

37171 WA AR T G

%

A

=dA e stHA AbsolE 3t A2 THM ApHE

A A3}

o

ol

s 3 F=

gt v

P ok

= =]
= ©°

o “A|7} o
o Haz

off

13 3047 (Bt= H3)

3

AL

14 gko.

5]

Hgo] AP}, 222 13

yrte

A7 9oz A

H, “2}, oA

o “A

}W

[e)

o 4T Ho7 HA

o}

o] MAAUT 2HE QbE <At RAEEA Q. 0]Zo]

7hE A%

?l.

ot 1d =

o}
5

l

g

b s 9 9O Awgel £iolsk MAAUY 1=

IS
“

oA 8.

[e)
s

< SUshdarstes To] 2t I

s
X3

& A

Akl

O]'E “1
S10W ol gAHE L Faho] WHALEA “o] Mg Ao Mokzn

o}k
S

o d, W7k 54

I
o~

ksl
pud

= S

=i

g8

=

A Zell & oj&gula. AA

O
mh

b

Zo] vt 17

1
T

ola."zg}

o

AL e A Fol o
o Aoz bl A

!

ol =

B
off
alz)

“2k, A7

a8
ol
R

1—;(]

KH

HA”RY. a2 =

Qapzo] 1

9 1
. T

(e}
a1

] B A

- 34 -



FA >

i
—

Ix] 7|s2

ot

< U

T )
’ TP %
i o o ~ X
o s Mo = ffo =
R 5 5 i R
R - ol I
- A_—. N—" s E_! <~ ,»NE o ~
il ™ y o= . 0+ 3 o
o El wjy ol o A . ° <
N N o R ~
> = Gl ® R a B Yo B
S ar R’ o 5 o _ ~ <
B e ~ -~ B " @ S A
‘Ur‘._ 1 %ﬁ U:._ Mﬂ n\_,. ‘mw_ Jn.wﬂ
o B © o ch NF _ P s -
i . % - 3 & A__ A
V_l T ™ a :a, Ho ™ ™ - % @ o
X An o} - - ~ B o] = . Ho
~ ] ny A LT o o k! R
N LI m 5 <r — & 5 2 o A
o =~ R IS Ay S
~° K =l e it A " E.d o T Co A
N A R’ B o W oR o o o &
2T & LT oo O z%ﬁﬂoz '
<0 = ' H o= - ) . P
L) = &8 § BT 4T ok 4w N i
o ® K D VIR 4N P TR |
o o = ) Yo W ogr o - <] _
= . 0w P 4 Al = R
o - = ~ ) o T < r
- T N = KO B R HT N W
oo w A B ~ R - Ol R O
2% 5 S Pp R gEFEF FLEol
O F TRk e Mk BE TR
A < N E T oo = o] o X
TR Oz B B o g =
= & X A o T po W g o O N
< D N Lo = oK Mo X% R =
BES 7_| — « - < .o ] IS . S O.—.A - O._.A .

- 35 -



9. AHOE o]F(5): 1-=2=, 2-

4¥Ao) T, 5 AE)

, 24 (*E)

=
=3

10. A& Ag2): 1- &

Aola, 4-AF(=}E)

o} olF@): 1-22E, 2-To] Y

Z

3}

Z

A

11.

3243 (*H8)

2917 o] 3,

NN

12. A7) &713) :

Ho
olo

o

o
N

29 teA F1, 3483

: I'H}i gl—%,

3171(3)

13. A3}

3-d 9l (2-8)

o1,

2-2o] Y

NN

M7H1@3)

4. Ak 2k

1

4-A 7 (AH-5)

3903,

b

231

2-%o]

-2,

5. 2% 471@) -

1

Ho
olo

o

o
N

v
)

<0
a

—

0

T
3R

~

Holx, 4-A9)(AE)

bl

3

b

al

2-%o] Yo

AR,

17. £E3 Yr}17]4)

- 36 -



