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The Effect of Cognitive Rehabilitation Program Using Virtual
Reality (VR) Contents on Cognitive function, Depression, Upper
Extremity Function and Activities of Daily Living in the Elderly

Young-June Kim', Jin-Hong Park®, Young-Suk Cho!, Keum-Sook Kim!
Professor, Dept. of Occupational Therapy, Hyejeon College
Professor, Dept. of Electrical Engineering, Hyejeon College

2 % B A= 7MdAA(Virtual Reality, VR) ZH2E E831 QARG Z2190] k=919 Vs, %=, BA7Ts &
WLl vAe FFS LotEaAl st A7 A 7HAA AR 2820l Adw R AETeTl
H A0l AR hro] HaMdS EASIITE AT AT MMSE-K 47 ARt 13.0%, tiEt 2.3% =it A3
o] G T MBI 3.1%, MFTRt) 7.1%, MFT(Lt) 3.5%, K-GDS -25.4%% Wehdlrt. 2 i 7k AR-ARS 3= Bisls
Hlus] & A3 PYEEEH(pC 00D MFTRe)(pCODOIA At 2 frofmigt Zfol7t AIet. E3t Huks F3f ¢-&d2] 4
=5 2RI S5 Al dujute) walde vlas] B Aut AR Foltt Aol IR AdTel Bgo] F9f ghe
Tl 4TS ERIg 5= QIoirt. ol At 7HIEH EHIAE L83 QAR TI0] IS AT AT R kel
WHILEEH, Vs, 28 9 FA7se 74 9 7S] Rt Az SAEE AR Aol L 9mt il

FHOL: 73R, AAA, sl= vheEE HAEe], LT, FAE, =4, TS

Abstract The purpose of this study was to investigate the effects of cognitive rehabilitation programs using
Virtual Reality(VR) content on the daily living abilities such as cognitive abilities, depression, and upper
extremity functions of the elderly. The study group analyzed the effectiveness by separating the experimental
group, which is the virtual reality cognitive rehabilitation application group, and the control group, the
universal cognitive stimulation program application group. As a result of the study, the MMSE-K score
improved by 13.0% in the experimental group and 2.3% in the control group. The improvement in each area
of the experimental group was found to be 3.1% MBI, 7.1% MFT(Rt.), 3.5% MFT(Lt.), and 25.4% K-GDS. As a
result of comparing the pre-post score change between each group, there was a significant difference
between groups in daily living ability (p{.001) and MFT(Rt.)(p<.01). In addition, as a result of comparing the
changes in absolute alpha waves to confirm the degree of depression through brain waves, there was no
statistically significant difference. However, in the experimental group, it was confirmed that the average
value increased to a positive value. This study is an experiment to verify the effectiveness of the cognitive
rehabilitation program using virtual reality contents, and suggests a new intervention method to maintain and
improve the daily life ability, cognitive function, depression and upper extremity function of the elderly.
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I kRlojA A-gsle] LLEE, A5 &

&4, A7l viAle Eide dopEaAt gt

Q.

2.1 GIFChA

£ A= 20199 99RE 129714 SHEE AT
24 BERIFZHESAE O] i 521 6541 ol dlE
o AA U A A Aol gt 28
< 52 ¥ 29 9 B3549] 5 do] HoE IT
St A AEE(MMSE-K)Z Q1A A5tz Aghigto
™, AZh g o] Aozt gl QataE A4 TR
7} 7FsE & 30 Attt iR e dRa 4
HE QI go] TR MAsto] Adda} dirdt
o Wrglom AA didAtel] digt dukEel 4
Table 13 Zth. 11 F A7 HY A3t AP B
A35to] AR 19, dx 51o] S 25t

¢
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Table 1. Participant Demographics

Control group Experimental group

Spec. Subjects | Percentage | Subjects | Percentage
(n) (%) (n) (%)
Gender Male 7 46.7 7 46.7
Female 8 53.3 8 53.3
60s 3 20 3 20
Age 70s 5 33.3 6 40
80s 5 33.3 5 33.3
90s 2 13.3 1 6.7
Nursing 3 3 20 2 13.3
Grade 4 7 46.7 8 53.3
5 5 33.3 5 33.3
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2.3 g7
2.3.1 gh=Ek 7t0] HAKE] ZAKMini Mental Status
Examination-Korean version: MMSE-K)

MMSE+ Folstein®} McHugh °] 7i&st Zlog =+
oA -840 BiERto] HE3IRE Sk 7ho] Al
g8 AAHMMSE-K)E A&t om] HARAE 749 41|
TE .990]tH11]. MMSE-KE A& ofjo] ot ﬁ%’d
Atz oA Bol AREEAL Tk B7F FE2 Ad
(A7, A, 71931369, 71909, Axte 9 ’"“«V‘Z
dojsd, ol ¥ wtgoz F 12830z FAFo]
oH, I8 304 wHgold. 7okl A% 7HHE
Zo] BAs} Q). QA7 5A o) AEE MMSE-K &
_X—]/\E q.,,qo].jr_ %1\011] 274 2474 o]AC]—O XMJ—’ 20~

34S Ao, 15~19F0]H ‘SAA Ay, 147 o]
}Ol“ﬂ 5 Amf 2 itk Jaevt 225 A
7Is 1357} Fo3t Ao WA £ itk

2.3.2 =9 2EHI2X|%(Korean Modified Barthel
Index; K-MBI)
=g HNER e RS E 58S Bt
£ AAITh AN, B3], HAe], SAe,
Atk 027], £ 97], qEzd, AMzE B/}
A QA o5 107] 9oz FEHAA At

(12]. 998 581 158 F&== =Hof lor 34
1008 ol "ot wes =40l S715e
Aoz wtd & tt. o] 7R HARARE Al
95, AR W Al#E = .890]H.

2.3.3 AX|7|s ZAKManual Function Test, MFT)

=Y AP A 5 715 AolE Akt A
gs 5% 38 ¥ 14%9}0}01 FAHCE EA5t
| Yoto] QI=QT}. & 871 &, 37 YFo= &
=o] Qlth. 257154 E), FH71QTS), &1 232
QTE) 99°=2 AAE ot & 327 WHo=E At
& Ao F Aol 3.125% Foto] 1008202 &
ARgteh AAF 9 A, AARE 2 AlEEE 950]T

N
:19
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2.3.4 L2122 X:(K-Geriatric Depression Scale,
K-GDS)

Lol &A= (K-Geriatric  Depression  Scale:
K-GDS)= Yesavage(1983)7F 7idstal S2juet =
Qlof| AM8sl7] AFot=s ARl 5(1997)°0] A+, 7H
W5t Hrolok K-GDSE I1¥rt/otrte] 14 Hx=
A A7t #2298 B2 S22 R F 308T
o= FgESlon, FAEFS Fareit13] ARl
5(1997)2 K-GDSE AA| éﬂf 147014 184 A+
0]1— o 0_,]“ =i} 7:]5_,] = 197“@]/‘1 214 A]-o]
JE _,] o 02 2214 o]/\C]— /k]o]- 0%&0;
%’5}% AZ A9sitt. A& Cronbach's a=
.88, GDSeFo] A .870]tH14].

rSE

2.3.5 HIEHY|

2 AFe Hu SA4Z 98 fFEAAA
DSI-24 (299 : DSI-24, WearableSensing, USA)
£ ARESHlH. Fig. 13t Zo] HE®EH F 1959104
SG=S = (monopolar derivation) W08 HoE
Z45t3om, 10/20 =4 A= #iA ¥ (Intranational
10/20system)ell &Jsfl |} Dry Capg &-8ct9
Fpl, Fp2, Fz, F3, F4, F7, F8, Cz, C3, C4, T3, T4,
T5, T6, P3, P4, Pz, O1, 02 YA oA HIASE &
‘:FO]'MqT
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Fig. 1. Dry sensor EEG system (DS|-24, Wearable
Sensing, Inc., USA)

71Z& & Z(Reference electrode) & A1 I A2 9
B ahe AREsH3 AL, HAHHGround electrode)=
Fpzol §-2kohoiet.

T =R T SR Wil o= 300Hz A
7 Fakrof| 16bit AD¥EKAnalog-Digital converter),
0.003~150Hz 0} A og HFeo] A4E
At

Hup7|E2 DSI24 g Heo] 285t F 9
A& 2 71E0 R AAE Hee] s #Y
7S oA 4= Q= &2 o894 AAEE mert
= A1 Foigt AA7F Fujof YAE S o= &
P Aokt ol dHAY YL 5o BE AlA
9] uEA gro] 1M oJstE HojA|1L HuHo]H7}
10% ol MZsHA Ut W S A&sieith

ZA4E HoAS(RawData)= AAIZE ol =3
SW QI DSI-streamer (ver2.3, WearableSensing,
USAZ HloJHE +ot3T E8H covitdS AlA
g EAHx=Z2I3WQl TeleScan (Ver 3.2, Laxtha,
Korea) 02 H23t ¥ HnjolHE EA5t%t

a7t @ol £ HlolEE EAolA HiAskAL,
RawDataZ FFT(Fast Fourier Transform) ¥HZS
=3 dotut/WElniRatio Alpha/Beta, RAB), At
mtok(Ratio Alpha, RA), AtiHElH(Ratio Beta, RB)
£ B4ollth. RAB F3&= (8~13Hz/13~30Hz),
RAE (8~13Hz/4~50Hz), RBE= (13~30Hz/4~50Hz)
= Aot B3 X9 2 FA=E Ustdie AR
% oPQl SEF50(F =utgk(4~50Hz)E 50%°l i3
St FoR(Hz)E 4R

ES 252 F3, F4 9A91A 243k A gt
T g HAAE=E Foto] AwEYTh v

S Wol AmEE Al A29] AE42 (1), (2)

A1 = Log(F4)-Log(F3) (1)
AIA2 = F4-F3)/(F4+F3) )

2.3.6 7t QIR I= A

£ AqoM ANgE 7HEA 22O 3D 7|t
FE o 7HEt 2H=7F WaE TionPlus(OrolEl&
FH4(F), tghdl=t, 2018)0lt}. TionPlus] AA|AE
S =ol= dAEHY BdE vjdoz IX, AE, A
9, A& 72, =4 °lF ¥, Aws EHF 5
10712 =0l AL, AlA1Z &3t ddE o
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Fig 2 VR Content Market Mission and activities

2 oM g £ Z=2OHS ARSI
Aol L t=glolFHE: 630(W)*140(H)*880(D), +
A& M + Oculus Rift set + A& ZUE + 3
2ALg BUE), LHARE CPU i7-8500014, RAM 8GB
oW}, I#Er= GTX1070 oW, shAle 1,920%1,080)2F
ATEJO|QIAETH 2L ATEYP], AR Teld
DBAZES]o)Z F/g=]o] Sitk.

24 Xtz 2M 2

2 A7 49 Ares FAAYE dHolH 1Y
(data coding)¥g& #AA, SPSS(Statistical Package
for Social Science) Ver. 21.0 E4 oj7]x] =74

2 o|gsto] Lttt
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4% WP ANA BHOE MERAS A
ST, AA7TS, BYHTRE S, %1 s, 92
Aol WEn BREAL 7254 Sst Wg

7k} H|WE gobE 7] Zof MMSE-K, MBI, MFT AR
Ao Bt F++4d A< Kolmogorov-Smirnovz
Yot ZAyt HE FEOA S TSIt
(p).05).

223t Aol FA Ao e g A3t
TYT AN AFEAEAE Lot 98l 7 &
AT A4 A Hiake SHREE ¢ AFeE v
Sttt SA AF B Aolg YotHr] 98 of
SHE ¢ AHS AT RE Zh&o] tiste] H

I BRHEAE AESI AR BAF foaEe
2=0.05% 75}t
3. ¢iZAnt
3.1 X ™ AMSAD RO J|aSAR

30%9] AT F A7 F AbelAL B
o YUk 59| AR FEU A4S ATt A
T 1483 2 1098 doE AINBLEST,
012]7]%, A 7]%, S-e7to) tie] ZF Wt TE ALE
3 2A}5kT BT BEWAE Lop T T J 7o
=R zAFIATE 11 A} Table2 9F 7o) & Aok
7t A0l AEZ FRASFATHpC.05).

Table 2. The statistics of Homogeneity between two
groups for evaluate results before the

Ag B¢ £ e 2 23S Lohr] s PIBL
S8, A7k, AL, 927 BRI 1
= Table 33 2

QY] e SPET E2 F4 F 4
58 vlwat 23 AFTNH MBIES} 3.1% 4
T ERL 4% BAT ZUE R EY, o] F
HEE £ P9 L% FYEODT F2(pC05)el

3 foulEt Zjolg H it

RAUA7]5el Haf AL} 2o 4 $& vlw
st A3}, MMSE-K FolA Z+2 13.0%2F 23%«1
FAE AAE Bt B3 AYFoAE AP A - &
MMSE-K 3ol A fou|gt ZolE EHTHp(.05).

BA7)5Cl Wl A iz S & A-E
H| W&t A3} Table3at Zo] MFT(Lt.) HollAf AdL
3.5% A, dRE 2.7% HaEH 2FE HoH
MFT(Rt.) H5olA A”E 7.1% FA, 2T 8.8% &
AEATE A7l tigt Fek 7F vlaoA A
MFTRt) AollA & A % {9u|st jol& H
HHpC.05).

-4l disl] At 2] FA T& vl
A3} K-GDS 4ol A A 25.4% M=o of
2= 10.8% A3tE ZIiE Btk EF
K-GDS H=9] ek 2t vlalofx] AdoA |-2Julgt
ZpolE EHTHp(.05).

Table 3. Comparison of Pre-Post Amount of Change

experiment Between Two Groups N=24

Test tool Mean=SD t p Tost ool | Growe Dretes'\tﬂeanisr?osttest —lrr:S;?X’Z) t )
Exp.(n=14)  Cont(n=10) Exp. | 776116  80.0¢105 | 3.1% 4007

MBI 77.6+11.6 7314147 -84 041 MO Teont | a1s1a7  esazize | 4% 27
MMSE-K 14.3£3.5 17.5¢4.6 197 0.06 Exp. | 143:35 161351 | 130%  2.65°
MFT(Lt.) 77.0:9.6 80.0:8.6 0.78 044 S ot | 175m6  179w34 | 2% 065
MFT(Rt) |  78.6£10.1 84.746.2 170 0.0 Exp. | 770896  797#103 | 35%  1.79
K-GDS 12.6£6.5 15.848.7 102 032 VT ot | 0086 77870 | 20% 092
Exp. | 786+10.1 842472 | 7.% 225"

MFT(Rt.)

32 JMISIAl FEHIE B8 TEXE D2 S Cont. | 847462 7724126 | -88% -251*
Exp. | 12665 94465 | -254% -2.22*

S =g g 0P8 Toont | 16887 175779 | 108% o6

"p¢.05, "pX.01, " p(.001
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304 vHE9] MMSE-K¢} K-GDSE 1008 THdo
2 Afsleka, K-GDSE 100-K-GDSZ $H4tsto] o]
£ 717} MMSE-K(100), K-GDS(100)2.2 HA|5}0]
Ao W3k 9t tiite] IR E ERIgt dite
Fig. 39} o] gRlstoirt.

MBI
20.0%

K-GDS{100) MM SE-K(100)

MFT{Re) MFT{LL}

o= am CONrol IMProvement s Experimental Improvement

Fig. 3. Comparison of diagnostic improvement rate
between two group

322 M & T IH 7 sl oist Z
7PN SRS S8 g s T2
T Aot 7F MBI, MMSE-K, MFT(Lt./Rt.), K-GDS2] ¥
slgo] gt 23S v|wst A3} Tableset 2ol &+ Jot
7+ MBI(p<.001)2F MFT(Rt.)(p<.01), K-GDS(p<.05)2]
ol Mol SAsHE o7 (oJulgt Ajo]E Bt

Table 4. The compare of mean between two group for
Amount of change in test results after

=

Aol tisl GAPEAS X3t At Fig. 43 2
o] AgF-S MFT, MBIS] Hto] Z7tska Heke]
At #gashs YA FolE HAow, MMSE-
Had WAt S7K8ke 018 E3al K-GDSe ¥+t
o] #asta WA A S s

o
L
=

#® ©x-K-GDS(100)
Ex-(A)K-GDS(100)

€ Ex-(AMMSE-K(100)

® Bmp
EX-MFT(RL)|
Ex-(A)MBI
Ex-(AYMFT(LL)

Standard Deviation GAP

@ Ex-MMSE-K(100)

Ex-MFT(Lt)
®
Ex-(AYMFT(RL)

Average GAP

Fig. 4. Gap analysis of mean and standard deviation of
the experimental group

i 272 gAC R GAPEAS XS A7) Fig.
5AY MFTRlO] M3 EAE Hglow MBIS
MMSE-K= @439 #aet At ik E9H
4& Bgon, K-GDSe Addat np7iA| = Hito]
Ak WAL AXe @S F]lstrt.

experiment
MeantSD
Test tool t p
Exp.(n=14) Cont.(n=10)

MBI 24 +23 -4.7 +54 -4.42 .000***
MMSE-K 19+26 04 20 -1.48 163
MFT(Lt.) 27 56 -22+75 -1.82 .082
MFT(Rt.) 56 £ 93 -75+94 -3.38 .003**
K-GDS -32 54 1.7 £59 2.12 .046
323 M = & HH 7F K| et GAP &4

MBI, MMSE-K, MF

K-GDS9] APd-Afzof gt

®  Co-K-GDS(100)
[ ]
Co-(A)K-GDS(100)

<

o]

c

]

E

a

el

5

E| CommBEKI00) Co-apmpl COME!

o & = e

| [ ]
o Co-(AMFT(RL)
Co-(A)MMSE-K(100) Co-MFT(Lt)
Co-(AYMFT(LL) ."‘ Co-MFT(RL)|

Fig.

Average GAP

5. Gap analysis of control group mean and
standard deviation
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324 30 & £ M 2 0 #EY B

s 245t Yo A Q1 Atko] EAJA) o|u}
289 14wt £ F80] WAL 2R 71

= Z7h 2 9908 Mt o] X(noise)7t ol WA
sol Az BA4L 95 o 2E AATE 4YS WY
sfjoF gch EA Ayt ofeat Zt)

2 7 Aol ZYBe o $eue vkl
& ok ARE ST F3, F4 SIHolH B4s A
Qo ge] WA HEE Table 59 2ol EAA
o Golg Aol gigict.

chel, e 7E AP-ARS Wjako] wstake vlmei
23 deddold e F9 ghez 7R Hha dizto]
Me I HokEe gho] =9 g YERIT Mok
o] gho] 25 %2359 &Eo| Yorde vt

Table 5. Asymmetric analysis of absolute alpha values
N=24

Mean+SD
Test tool | Group - t (p)
pretest posttest diff.

Exp. |-0.04+0.18 0.11%1.2  0.15%1.3 0.69

Al

Cont. | -0.09£0.12 -0.19+1.1 -0.1£1.14 0.79

Exp. |-0.02£0.88 0.02+0.5  0.04+0.5 0.78

A2

Cont. | -0.04£0.06 -0.07+0.4 -0.29+0.5 0.86

"X.05, “pK.01, "X.001

Table 63 Zo] % Awte] Ho] Y559} AEE
Ueh SEF ghe A-ARE lmg 27§ gu 1
%olw Aol 1 W@l 27t -84 +134 olo

FoulsHAl Stk S HEHIATH (P05,
p<01) ol t < AHOIA F A oA 244y
E7F 7P T A M el AxE 4
15 Aot
Table 6. Analysis of concentration and arousal of two

groups N=24
Mean+SD

SEF Group pretest posttest diff. P
Exp. | 13.2¢4563 26.5%83 13.3t9.9 0.01

Eye open
Cont. | 11.8t6.4  25.6¢9.4 13.7+10.1 0.01
Exp. | 22.849.38 14.6+7.0 -8.3+10.8 0.02

Eye Close
Cont. | 24.6£10.4 13.7#6.7 -10.9£11.3 0.01

4. =9

ATE B IRIG AE EYE =9S e R
St 7 E A (Virtual Reality) 2812 -8 QAL
EIH Aoy AFE =05t o3 £k 7ME
A(Virtual Reality) ZH2E &85 QXA ZZ ]
H2 dHE 971, AH & A7], 3= 7H), 895t

T A =2
71, HAl AEfslr], AREY), 3L g 22 AR

[o]
& u]d-& HDME Oculus RiftE o-&df v]dS =3
3= Whalo|t}, o] g IS St o5 u|4
of w0} AA YMPLLS 55 &H o7 FR

AAE ol&stal thgRt W% % 9&6% YA
&S HejotA "ot AP-gx
HNE SEekA] g2 AT 1‘41%2:?-. stglom 7t
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