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This study examined the effects of a dual-task virtual reality program on the cognitive function and
EEG for patients with mild cognitive impairment. A dual-task virtual reality program was performed
in the experimental groups while conventional occupational therapy was carried out in the control
group for 30 minutes per session, which was done five days per week for 6 weeks. The results were
as follows. First, the memory of the cognitive function and balance was improved significantly in the
experimental group with the dual-task virtual reality program compared to the control group with
the traditional occupational therapy. Second, EEG was also increased significantly in the
experimental group compared to the control group. The results of this study suggest that the

dual-task virtual reality program was an effective treatment method for the elderly with mild
cognitive impairment and would be a cornerstone of basic data that will be helpful to those

suffering from a range of diseases.
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Table 1. General characteristics of subject

Category Experimental group (N=20) Control group (N=20) x
Sex Male 8 9 .749
Female 12 11
Age (year) Mean+SD 74.45+6.20 73.15+5.50 .500
Weight (kg) 49= 2 - .552
50~59 4 8
60~69 10 6
70~79 4 6
Education Uneducated 12 9 314
Elementary school - 11
Middle school 7 -
High school 1 -
CDR 0.5 rating 20 20 -
MMSE-K M=SD 22.35+0.74 22.15+0.67 .389
BBS 38.25+4.75 39.62+6.00 474

Abbreviations: BBS, Berg balance scale; CDR, Clinical dementia rating; MMSE-K, Mini-mental state examination-Korean version.

| Subjects selection (n=80) |

l | Exclude (n=36)

| Screening test (n=44) |

| Exclude (n=4)
‘l, «  Fall down

*  Rejection

Mild cognitive impairment (n=40)

Experimental (n=20) | | Control (n=20)

A 4 \ 4

Homogeneity test
CNT 40, BIORescure, EEG

2 v
| Dual task-virtual reality program | | Traditional occupational therapy |

Figure 1. Experimental procedure.

| CNT 40, BIORescure, EEG | Abbreviation: EEG, electroencepha-
logram.
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Table 2. Double assignment merging virtual reality program
contents

Double assignment merging virtual reality
program contents (Double assignment
program + Recognition contents)

Classification

1 Beach volley ball 1. tell numbers add, subtraction
2 Ping-pong 2. tell numbers backwards
3 Bowling 3. 3, 6, 9 hand clap

4 Boxing 4. tell words backwards

5. tell fruits names and animal
names alternately
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Figure 3. EEG measurement.

Figure 2. XBOX360 system (A, B).
Implementation of Dual-task virtual
reality program.
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2] AAL I1RJAIA 75 AAL Al -5 A
7d*P PO FEOHE F 15719 ZRIOHO R FAIE S
TFolA= 7198E B7FE 4= Sl oA 3 HAKdigit
span test, DST) & <=4} BF&2 9]9-7](forward)2}F 524} AL
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2) BIORescue
BIORescue (RM INGENIERIE, Rodez, France) AlAE-2
g ofe] 7HA ko 2 24T 4 Sl ek S5 RMAL
O FAHEA A 4”0 2 S o] Q. 2 ¢lof| A= A|lS A]
A FHlEo] Mk gotk ] fIste] o2l SHA(limit of
stability: LOS)E A - & &5}t o] ] o] AA-AAAL
e ofl = FUAY Al (interclass correlation coefficient,
ICO)1= 0.8402.& =2 A= =5 UetyithFigure 4) [26].

3) L|Ik(Electroencephalogram, EEG)

Hup 242 OAE 449 §4 =954 7I(QEEG-4
system, LAXTHA Inc, Daejeon, Korea)2 5 %:=E2Hmono-
polar) ¥4 0 & 1&g}, 715 1+=96.9 uV ~806.5 uV&E 165+

A z2Ho] 7k s, HutAl 2.0] 2 MET Wk =256 He,
gL 0. 7 Hz~46 Hz (3 dB)E ZAT 5= it} o3
ZAE Yl AT = 12hit A/D HEV | E &3 gAE Ao g ¥
Q=21 A7 of] A TS STt A=ellA Z4E v Jﬂ
T} A1 S5 1008t 8 FEA1A A% AR E ddE R E
of| A7}st o YA S A AT EF ] Telescan T2 TS
ARg-sto] 434D o Atk (relative power)= FHEHE 12~20
Hz 7719] € glolE| & At =4 9| A5kt Hat A
=2 10~20 =A| A= v ¥ (international 10 ~20 electrode
system)e]] et & Atof| A= Fpl (frontopolar 1; 2 9ro]

_I-{]I

Figure 4. BIORescue system.
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1), Fp2 (frontpolar 2; -2 $rolutdd), T3 (tempolar 3; £+
Y #AFA), T4 (tempolar 4; -] THAFR) F-$fof] A= B4t
St AL (Figure 3, red), -3} 34 ] 7] A= (reference
electrode) /95 B A7 o] SIF-E wof] F-2Fs}eich. A
S AFE g0 8 mE HA FElof v Aag Ao, k)
-8 E(ElefixZ-401CE, Japan)»s &8 2151411, 3M o]
IS oA Aol ol A X| ofe s ve] o] & i gE
UL SFRATE 2 SAtol| A S7g0t Bk A ARl =
Stolu], X So] AN A o] AEES 15~20 Hz 740
S, Bt 7P =2t of] 5k, 9] SMRIF= 12~
15 Hzoll Al S48k 27]. SAH F9e A E £ o] HWol
Aol BOE AU ojukE A lle]e o oM IS5
T} 2 2 7 0Jo] WhEA] obe 2 Ak A] AP 18-S A| 3
shoAct. =3t 27 A dAsk= o 7] 7H(interference)
< A7 fIsto] ¢ HlolEl(raw data)®] $F/F1 10%+= A<
SFlch.

4 At=ME| B ES

A A g EA 22 1(SPSS version 20.0, SPSS Inc.,
Chicago, 1L, USA)< o]-§-5ko] SA A 2fstlar, A+ et
o] kA EAL 7|&5AE o|8dlo] HIEEAS 51l o
Ak 7 544 AAR= 710l A1F AR OS A3 2Th = 4

I

T 7Ef-218 Aol 7} §197] wEel] Ui o) Hae Ad
e L5 ATk AL, W W A, F Xole e HE - A
& AMEBIAI, S T ZE Sk Xol & vliel] $te] £
878 AHSISITh BATHA RO PO.05R 3R
2

1. CHAIRLS | Q1K) |5, 2,
olFIA HE THIEA T2 1%*% X—i%—ﬁi ikt =l

A7V, T S E A -

A 74 3.51+0.61% %ZHT578+069 A, oupgre.
2.64+0.768, FA1 5 2.99+0.917%0]91 2, &oéo 3

o B0 2 A 1,179.35+814%, 2 £ 1,171+

w|te] MR} pubs 3t RE wlelo] ol *} 1=

ER QT P<0.05) (Table 3).

Lol M - = Hlw

=2 rlo
rzi ofN
e
lo
oo ot o

[*]

“[\)
™~
(ON)
Com

2. ZEH 7 QIX), T, =Tt HsfRF Bl
AR Z Aol olFaA W A Te e
AR A - 3 2ol o] Wsleke BAa A, 21X7) 50 A



Korean ] Clin Lab Sci. Vol. 50, No. 4, December 2018 497

Table 3. Comparison of recognition, balance and EEG (before vs after)

Before After
Group (N=40) t P
Mean+SD
Recognition Forward sec 3.51%£0.61 3.78+0.69 2.959 .005*
Reverse 2.64+0.76 2.99+0.91 2.100 .042*
Balance Static mm? 1,179+814 1,711+1,243 3.095 .004*
EEG SMR (Fp1) % 0.07+0.03 0.09+0.05 2.026 .005*
SMR (Fp2) 0.13+0.05 0.18+0.09 3.789 .001*
SMR (T3) 0.13+0.17 0.07+0.11 2.319 .026*
SMR (T4) 0.11+0.08 0.18+0.13 4.076 .000*
B (Fp1) 0.14%0.07 0.18+0.11 2.332 .002*
B (Fp2) 0.10£0.04 0.17£0.11 3.725 .001*
B (T3) 0.14%0.07 0.20+0.12 3.164 .003*
B (T4) 0.12+0.05 0.18+0.11 3.292 .002*
*P<0.05. Abbreviations: EEG, electroencephalogram; SMR, sensory motor rhythm.
Table 4. Compared variation between experimental group and control group
Experimental group (N=20) Control group (N=20)
Cause for change Detail for change P
Mean=SD
Recognition Forward sec 0.532+0.66 0.00£0.24 .003*
Reverse 0.67+1.14 0.07%0.61 .016*
Balance Static mm? 1,081.70+1,213.08 18.4+560.42 .001*
EEG SMR (Fp1) % 0.05%+0.03 0.00£0.08 .003*
SMR (Fp2) 0.09+0.08 0.00+0.05 .049*
SMR (T3) 0.08+0.10 0.01+£0.04 .001*
SMR (T4) 0.14+0.09 0.00£0.07 .000*
B (Fp1) 0.12+0.10 0.00£0.11 .001*
B (Fp2) 0.14+0.10 0.00£0.06 .000*
B (T3) 0.11+£0.14 0.01+£0.04 .001*
B (T4) 0.10+0.09 0.00+0.08 .001*
Abbreviations: See Table 3.
Wekt ek, 4 o] A4 Q1 G ko] SMRuke} pute]| = AR Aol A & F-ou] gt Aol & YR T o] Zik=
A ol Aol S W ot(Table 4). oA B3 7MFA A ZRIHE A 8o Aolto] tixtol
I8l QIA]7]-5-9] 7|98 o] T 4 0 = QAL Q= A
il ojulefed, B 2|2 Fo HEeI AR =21l A4 3
0] 4Rk Q] 419 A0 QX Bk Aupolch29). A
ZAERIAG O e dl & S0l B ESZ FHL A 2 Aol A & AAY HER T AR 997 &
Aol pehtel, o) obtli AR A B0 SR FH K B FOleaE A 9lich. ol Hwang S123101 %
A7k ol AA| A HeH28]. 2 A FEHF 5 A7 s ¥ 3%t Ao} 2 ATE EESHIAIRE e AP Aot At
3= S0 E GIsk= AR, Wiz QIR 7] E Bstol = H AIE Kol AL AP Ao thidAt 4, S7Ae] #, o]
HHQl AR AR on], FHe A L0S Wb FEE, 3] ¢ 5O <o) thE A3kE Kel How gzt
LSS Sl Aol =ol He7|2ARE Alsta o
A Bl ] A WA AT AR, 271 WS A oEhITE A Gates $13019] €17 SJ3i vl
RIS oA 40 S TR AG A, S AA e W s a ] AL A5 A SR gt gles B
= AT A A ool A frofet ApolE UEtigl arskglon, AT olg Aot A0 v A SA TR
I, AT 2GS 22 208 O = Lol A - & T HA| L Q1759 34 Q] avkE Barskal St
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