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The long—term effect of Interactive Video Game
on Cognitive Information Processing the elderly: P300
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Abstract The objectives of this study was to examine the effect of Interactive Video Game on cognitive
information processing the elderly. Sixty elderly were attended in this study. Their ages ranged from
65 to 70, with a mean age of 67.60 years. The subjects were randomly assigned to one of three
experimental conditions: (1) interactive video game group (n=20), (2) aerobic exercise group (n=20), (3)
control group (n=20). The experimental design of this study was analyzed using two—way ANOVAs with
repeated measures of groups and time. Cognitive function was assessed by neuroelectrical response,
and ERP analysis. The results of the study showed that the interactive video game group and aerobic
exercise group showed no significant statistical differences in the response time, response accuracy,
amplitude and potential of the performance of the exercise in cognitive function and ERP analysis, but
improved the interaction video game group and aerobic exercise (walking) group over the control
group. It was concluded that long—term aerobic exercise like interactive video game is associated with
attenuation of cognitive decline in the elderly.
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Table 2. Means and standard of deviations of
cognitive function by groups and times

Pre—test Post—test
Group Factor
M+SD M+SD
Short—term memory 355451 6.6041.62"
(score)
Focus concentration 3 551576 g1 4048 674
(second)
Immediate 13554.69  15.40£1.05™
VGG memory (score)
(n=20)
Delayed 2.65+.59 4.75+1.16™
memory(score)
Verbal fluency 35.1541.23  41.45+2.89™
(score)
Frontal lobe 163.3542.41  171.50+2.33™
mobility (number)
Short—term memory 375+ .64 5.40+.94"
(score)
Focus concentration 106.1544.55 98.2047.50"
(second)
Immediate 13.45%.61 15.25+.79"
AEG memory (score)
(n=20) .
Delayed 2.55+.51 4.20+.95™
memory(score)
Verbal fluency 35.60£1.10  39.55+2.28wwx
(score)
Frontal lobe 164.1541.73  172.05+2.31™
mobility(number)
Short=term memory 5 g5+ 59 3.95£.40
(score)
Focus concentration 7 154551 110.95+4.37
(second)
Immediate 13.85+.59 13.70+.92
CcG memory (score)
(n=20) .
Delayed 3.05+.39 3.05+.69
memory(score)
Verbal fluency 35.90+1.17 35.80+1.44
(score)
Frontal lobe 166.1042.59  165.80%2.09
mobility(number)
“p<.01, "p<.001, IVGG: interactive video game group, AEG: aerobic

exercise group, CG: control group
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A|A 71ef= FAelA el = &HF(2, 57)=6.66,
p<.01, n?p=.19)¢} 54114 ¢] F FEIHF(1, 57)=88.55,
p<.001, n?p=.61)7} -ol5Al Vrebsteh. 18] i ek
SN e AE A FAR SR fFolstlth(F(2,
57)=23.09, p<.001, nzp=.45). Jre] F gz} s}
AT A e AR vt 9 AIQ) o] SAlF
B} fola 2 =2 3o YeERtHp<.01). 314
T EAM SR frofgh Afo 7} e AteA Hiv| oAl F
T} Ak E el e 29ka1(p>.05), ik
2 e TAAGE SAF R fogh xfolv} Lt
LA e:9)tH(p>.05) Fig. 4. Ak} Z4AH o] 52t
o sl ARFS A, ARIAI- = FAIAORE fro
&k o7} Ao agA nit e A Het fAakse 53
o, 2E]ar BARE 7F UEREA] ETHp>.05). SFAIRE
ARFAIH A= TAA O frel gk Apo) 7t e AheA
HE] QA Ak (p<.001)3} 4k 5 FHp<.

A el o, BAR S SA- o= f23 2ol7} Lt

EFA] it (p>.05). Fig. 4.
Delayed memory
.
a |
52: - —— GG

—— AEG

-CcG

Pretest Post-test

Fig. 4. Changes in delayed memory by groups and
times

3.1.5 Ao} /A4

Ao Aol A Heke] F ZIHF(2, 57)=15.65,
p<.001, n?p=.35)¢} SAAI3e] 5= AIKF(1, 57)=136.43,
p<.001, w?p=.71)7} froJabAl veRt) 18ja Ju &
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A 2571 A Jae] = g9KF(Q, 57)=
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e PR FS ARG A EAA R Folsted
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T Aow Yeht s e AgA vl e Al J
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HkSol ik ZNkS: Htste] e, 4EE2 Gis 3.2.1.2 WS A1 7F
AR ARGt 2F gkl tisk E-E3) vHE-A| HESAIZES B3 A} FeH(F(2, 57=32.98), p<
7+ Table 3 YERY} 9l 001, n2p=.54)9} FAAH = a3F(, 57)=

Table 3. Means and standard of deviations of response
accuracy and reaction time by groups and times

Pre—test Post—test
Group Factor
M=£SD M=%SD
IVGG .
5.05+ +
(1=20) 95.05+.76 97.00£1.23
AEG Response accuracy = 90+ 4 g
(1=20) (%) 95.20£.77 97.85£.93
CG -
5.50+ +
(1=20) 95.50+.61 94.85+.75
VGG 1132.104167.44 741.38483.38"
(n=20)
AEG Reaction time 195 45411434 732.38+67.37"
(n=20) (msec)
CG - -
- 1139.88£103.75 1053.99+129.55
(n=20)

"p<.001, IVGG: interactive video game group, AEG: aerobic exercise
group, CG: control group

3.2.1.1 AsE
AeES B3 A3 FeKF(2, 57=30.23), p<.001,
n2p=.52)% FAHAH S F a3(F(1, 57)= 117.33,

p<.001, n?p=.67)7} BAX 2 Fol5tih a8 3
1*4_31]_ _%XJ/\] x%g /\]—ﬁﬂ-_& od}\] Eﬁ]z—l oz _ﬂ_gg}caq_
(F(2, 57)= 40.11, p<.001, n?p=.59). Fere] F g}
el AlEE A, EAReRT) AsAeH o)
o) Fast Fik 5] fols B Ao= v}
ERSTH(p<.001). SHAIRF SAIH o2 5284 vt e
A AL AR SFAEL Fol@ Aolrt LA
FAUTHp>. 05) Fig. 7 {eta} SAAH ] dea-go o
3 A7 A3 AR el

7 g EAEA e e

2 EAYE @ e

o,
“ib?‘r(p

A

=]

& >

71]%1 é‘.%(p< ooDTJr Tr*hé 1—%@%(13<.001)01W e}
o}, EAAGS EAX R F2)3t 2] 7} YERA
ottt (p>.05). Fig. 7.

Pre-test Post-test

Fig. 7. Changes in response accuracy by groups
and times

273.86, p <.001, n?p=.83)7} BAA o2 S]]},
] Jaw SPAA ] S sg GA FAHSE f
OB ITHE(2, 57)=33.91, p<.001, n2p=.54). {ete] 5
Al sl AT A, SAIF TR A8 1)
AR e} fAakh S| fofsh e 3o
= YERGTH(p<.001). A%k %74]*421?: Frol gk &pol7t
Fe g HY A Fe Ak s el A
EpA] ThHp>.05)[Fig. 8]. %9%3’% A FE

ool =

TS A =
ZRgoll sl AT At APdATR Ol SAH SR
oJgk zto7} Ao AgA] viH A Ad ik e

o, )an SARE ZF e etk (p>.05). ShAIRE
AFA R BAH R F-o]8 2fo] 7} AT 282
A A1) ek (p<.001)¥} faks -5 THp<.001)&
uepstont, EA e SAH R Fol3t 2fo] 7} Lie

H T

A 9kt (p>.05). Fig. 8.
Reaction time
soo \
8 \- —_—— GG

Pretest Posttest

Fig. 8. Changes in reaction time by groups and times

3.2.2 P300

Table 4. Means and standard of deviations of amplitude
and latency by groups and times

Pre—test Post—test
Group Variables Region
M£SD M=£SD
Fz 71772 10.63£2.16™
IVGG -
+ +
(n=20) Cz 6.28%.85 6.51%.67
Pz 6.22%.59 5.89+.62
Fz 7.06%.51 12.04£2.75™
AEG Amplitude
+ +
(n=20) ) Cz 6.47+.93 6.76%.92
Pz 6.13%.60 6.19£.65
Fz 7.18%+.63 7.09£1.58
CG
+ +
(n=20) Cz 6.30%.70 6.50%.90
Pz 6.11+.41 5.91+.48
Fz 362.59+8.86  330.11+6.20™
VGG Latency Cz 356.20+10.98  331.72+4.02°
(n=20) (msec)
Pz 355+9.96 331.00+8.76™
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Fz  353.44%11.18  320.66%6.18™
AEG e Py
(n=20) Cz 348.9745.70  317.2743.48

Pz 352.0449.30  321.16+7.79"

Fz  355.79+13.16  360.05%+23.20
(ngg’o) Cz 347.5745.67  347.64+19.59

Pz 350.79£6.71  358.55%+18.76

“p<.01, ™"p<.001, IVGG: interactive video game group, AEG: aerobic
exercise group, CG: control group

3.2.2.1 A=

P3009] #3&-S AsE A}, JeH(F(2, 171)= 20.99,
p<.001, n2p=.20), A (F(2, 171)=165.40, p<.001, n?
p=.66), SAAIH(F(1, 171)=69.07, p<.001, n2p=.29)
] Jeka (R4, 171)=14.67, p<.001, 1n2p=.26)
oA 5 &7t Velstth aEla Jua SHAE 7H
(F(1, 171)= 21.08, p<.001, n2p=.20), F =7} ZHAH
ZHEF(2, 171)= 64.45, p<.001, n2p=.43), 18] ¢t
9, 1e]a FAE FHEF4, 171)=18.05, p<.001, n?
p=.30)°llA F=zrgo] vpeptt Jeke] F gl o
8 AR Ay, BARGRG e vy LAY
A} faka sl FofabA & Aoz ekt
(p<.001). SHAINF EAA o2 o] Afo]7} e Ag4]

BT 9 AQ Ata} Ak =R cho| A YERA] &k
tHp>.05)[Fig. 9]. Aoz} AR A A& 28l t)3)
AAS A3 ARAAIR Ol A 0= 43 Aol 7t
Ao Ag vY A Heh, AR —%%’S%, mEi

HAHp<.00D) 3} F2kAa 53K <001)<>1W UrE‘m_
u, BARGE SAIH o= F2o5k 2po] 7t vERA] ek
tH(p>.05). Fig. 9.

Amplitude
1z
° /
a —
> - —— VGG
z s .
—il— AEG
a = CG
2
o
Pre-test Post-test

Fig. 9. Changes in amplitude by groups and times

3.2.2.2 ZA7]
P3009] #HA7|E A3 A Ay A (F(4,
171)=1.54, p>.05, n2p=.04)oA 5= &3} YehtA] &

PA R AEHF(2, 171)=61.45, p<.001, n2p=.42), <]
(F(2, 171)=6.01, p<.01, n2p=.07), SAXNH(F(, 171)=
295.87, p<.001, n2p=.63)°14 5 &3}7} Yepgeh. 1
2L Jeka S-AE 7HE(, 171)=21.08, p<.001, n2p
=.20)l14] g3 2go] Yepstth 1eiu 993 SHA
A 7HF(2, 171)= 1.54, p>.05, 1%p=.02), 1&]3L {ck,
99, 2dar A THEF4, 171)=1.07, p>.05, n%p
=.02)0l|A dEA-g-o] LA kTt SAR TR
/g—iﬂ%ﬂ 3]1;]9_71]01 z)u}jq, _ﬂ_)\}/k 0% 21t} o] .”_v/]
A #H A 0= YERHTHp<.001). frika 5ol
B ARG HT Q] F Tt fFofei A S soR
e tH(p<.001)[Fig. 10]. Akt S4AH <] Aom;

of el ARHS A3 APAAIR Ol EA1A
5(]_017]_ )\P_Q_ZL%_XJ H]l:] o;ﬂo] xh‘:_} ‘r(?rﬂ\}i ‘_%
T8 ar FARE 3 EREA] 3tH(p>.05). 3HA]
SA A= BAA 0= 7o Afo| 7t S AEA 1]
oA Fekp<.001)3 2k 55 THp<.001) o4
et o, FA-ETHS SAIH R o] st fo]7t LE}
A ekdth(p>.05). Fig. 10.
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Fig. 10. Changes in latency by groups and times
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G717k s AgA TS Al]le] w19 IXARA ] A= F3: P300 501

o] lom[1], e =919 AHS =2l Add &5 At w2 A et £ TS vtk A
Al B} 75 gl A4 5, 381 VA Ts S HoJFE Aolt) Gajewski®t Falkenstein[51]% =
Aol rfa k), 53] dide] AAAGEZ 7)e 2 AABEHEE Hel wQlEo] W A EES 1ol
P, 2D v P Wsh F[39]e] 2Hgste] A7) w=RlEe] vlE) AR FA G Al HhE-A|Zto] whE a1 RE
S TANZIAY A 7] wiitolgtal AlsE SASEC] w2 Alo® veh & A-ARE AR EF
ot APATFE Au R Carrasco, Ortiz—Maqués 2 I Q).
Martinez—Rodriguez[40]& AT 4 vt AUS A ERP B41& %3} pP300 Z¥of )3t 4] A3} As
ato] 704 ol w2159 IX7Iso] AE Tk Har AREA HIH LAY ik Eell Felg Fdo] FA
& 2 AFAIE AASFIL ATE Kim#t Yool 11% 7 RS ol =7 vt olefdk A7-d3h= 4
71 AR S0 o7t w19 QI eS FIAA SAEA v A BT s ) 2 ks 3
thar Wars] i A Adeb= XStk Park, Lee 2 of7F #A] T AR dig AR WsE R Eke
Woo [41]%= A -AA s L2703 Fojzl w919 91 P3002] Z1Fo] mopHths 202 WwelEo] 047l Q1A
A7lse] el a7 AL g E AARE ARl B B FoE Tt As BolFs slolth
AAE FaL ok B8k Kim 5[42]8 Bj5d850°] = Chang 5 [32]= AYgwo] 2 =950 W& A
A5 A5 PAHYTIL Hud) B ATANE  HFES 7K = ERT P00 11Eo] HGIThaL KA
AAe FAek Shin[31(2009) % &713F 53l A & & A7AARE AA sk vk 22]al Hillman &
A, SA19E, FAFE, AA7198 T =21 [31]9] elA 2 Ak TEHo] e wRlFwe] B
B9 Aol folgh ado] vepettiar Hars)] 2 2 0w P300 HEo] Eokrial e 2 A
ATAINE AHEl FAE 2 BRE E AFAFel A AAE AF S vk =% Kimd Yool 119 A4
SAEA HY AL S ki weol Fefdk = Jke] oA AAEES she Il AAIE TS aA ¥
°17<17]*°] FAE AR A FAASE Felo A4 w=d¥uRT £ P300 IES o] B A Aol v

Fso] wslE HEE I E w219 JIA7Fel Egol =
Hrh= HojE Bog AlaHh T 57 =919 <l P3009] FA|7el thal A gk A}, s AgA v
Aol AE ATE[43-47]NNE &5 AN F & SAYY FAEAEl Foddt Hote] BAHTGRT f
FE AT o, JA)s, A 54 v, g oSkl &4 JERh olelgh AT e84 H)
71=7471 7199, el ARl 5Es Edehs oA oA A7 22 fakhEe] =e1Ee A
A G o] e drtar Fgstal Ak 4 94 ‘ﬂ“;‘foﬂ T2 FEFs ol ARAEES} B

=M, ERP iAol 5ol vhgAIt v ¥ P3009] AA 7] 7 Aol Aoletal of At A
a5 AT A A A vh e A Ju A A95511,24,25,38]9] Aq-A Tl A AFo] whE Q1R
as A BE SARTRT g gro] sk w o of 2SS ] AlEo] H& wRlo] P300 A7)}
2 o= yehal, w3 AgkEo] folshAl =4 vE #@Al YEista =38 B AFASRE A g
st} o]l AT A= wES Yo R AF A2 Pedroso S[53]1% A4 wHo] e wmolfvtT) =
A s vY e AYFHe] FAYE B vEgAIZke] 2 =R1Fiwhe] P300 A1 7F #trhar Bt 2 A
W21, A 8Eo] E9kthal ¥ 3k Maillot, Perrot @ A3k} A3}
Hartley[48]¢] s17-23 & Wu F[49]9} Hlszsitt 1 ‘—3‘3] = oﬂ:rlﬁﬂroﬂ*ﬂ U R A dea-g4 v
oL FAPGRG Ake-s Febo] whAzke] o] @A Fed Ak T B ATl A7
SHA| mh=vkal ®argk Hillman 5 [311¢] A4t 3} ERP %5_—*4 Aol A Hlgk Za3hE Blvhs Aol
Kim &[38]9] A2t dA|ghct. 1e]ar =2 AlAgd o] A2 AE 284 vt e AIlS 79k g AAE-so] A
T Fo7b g AEAAS AT Bagk dadT T4 e 2715 2ol w919 fAk: sEd
E[1,50,51]13% LXAgek o] AH FS4-e4 vt oA AL o] IAA FEs = ¢ om, IAH &
A Frakaiwel ol fdto] FAFWEY WREAl “5(cognitive exercise) 224 w=3ke} vHAE QIAAH W
Zro] w23 WA EEo] =7 et 212 w=RloXRE 81 o E 4 Qe uiehd Ego] | F otk A
A&HQ Fatadss B3 A se ede] X BT Flolgt AzbE) sivkshi JEAkeA vt
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