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Psychophysiological research for investigating influences of chronic exposure to
violent games and motivational activation on affective information processing.
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The possibility of negative psychological and behavioral effects on
adolescents by chronic exposure to violent games (VG? Is a growing social concern in many countries
including Japan. Leading researchers of VG study explain that habitual VG playing can cause
decreased emotional/cognitive responses (desensitization) to violent events even in reality.
However, the mechanism of desensitization has not been clearly understood. Therefore, this study
aimed to enhance our understanding of the "desensitization" effect by measuring multiple
physiological data collected from the central and peripheral nervous system and individuals® trait
level of motivational activation. The results revealed that there were significant effects of
playing VG beyond the trait level of motivational activation; the major effects found in our study
were “ sensitization” on the attentional process. Potential influences of chronic exposure to VG
are discussed.



¥ X ¢C—19, F—-19—1, Z—19,

1. WSO 5

(1) oy =

a | A E AR T O LR B A
(1999) 235X &i272, TLEEHLELT
X BN AT 4 THEOE ST — DITBAT
L7, EEZDELNFMRIL, BIFE TKRESL
BT 07— ZBEXALTOS—L0DF
I CH R S, [ I87 — 4 (VG) 13F
RO LBRRATENC BB A2 5.2 5 DTl

EV OSBRI AAENTHHEL TV,

(2) SRRy 5

General Aggression Model (GAM: Bushman &
Anderson, 2009) 1%, fthod 7 — AR TRER
) (arousing) 72 ik & S 5 2 07— LTl
ViR LilESZ & THEMK ORI NI L TE
PR, BER, BRSO T Th 5 T
BAE] BV, ZNBNEDEOITE KB
BN T DA =X LTHD EHAT S, BN
SAOFEFIFTRIL, 1FFEZ D GAM & HEARET
e LTS, 7283, BUBHEIZ K0 2o
BT 2720 T BNTRHT L THE] £
TRERT D LW o PHllE, BATirsER R (e0.
Kirsh et al.; 2005; Kurita et al., 2013) 721 T7¢
<, mhZH8ry—LATHsE2HH (H
BCORMMIZHT BB, HEOMPEL LI
HZL) ICFBELTVD, &5705R2RE
BN MLETH D,

2. WHREOHEBY

(1) BB RN T — A(VG) fRERN 5
EZTEBEZONTOVDRENED A =X A
ZERABE OB TH O T 5, R
FHTHD Lang HENEBT D AT 4 7T O
WALFEE T L LCAMP (A. Lang, 2006) % Fil i@t
&L, NTAEFICEEET LRI R E IR %
By Loduve v o TEERITEE ] (Motivated
attention: P. J. Lang et al., 1997) O#E&HELY
AN THREZRD D,

(2) BAMRER - PIRXARER - ATE T — X~

D 3 ODIEEZFE LSME N LEHIIT 5% T,

BRI VG [EBRASH DR - #%0 - 178
[BIIC G2 BEED A 5 =X ACDNT LY
EUEI R AR PR

(3) ERLOMERN, L ORERE AN OB
PE (B8 - [RIEEENE S 2 7 A ofEER) 1252
BINDDTHALI D WEBOAD=A L%
A D 1IN EZ T D,

(4)VG X T D 28T gEE DL
MHIRET 5,

3. WL HE

(1) ZEBR1 (BT — ORI E
TN—7 (VG @EEE) 1%, 2% ETARH]
Wk UG 72 RO XS < 72 228, R
BEPE IS 2 D, LW ) Tl & FREE)
53 4 D K % /G RN 7 — MRS &

CK—19 (Jtm)

Gt AT ¢ THehT (Bartholow et al., 2006) &
BT L ARE miniMAM (A.Lang et al , 2011)
T2, BN 414D 1APS (PJ. Lang et
al.,, 2008) % R C, TN OEBIZHK L TH
W B 2D, BIBENENG, Bk
TEPEAL D FEAZ (ASA) & [RIREEARTE 1AL D FR 1
(DSA) & FHH L7z,

ZDOHNE 254 CEEIFn 20 7% - VG #R5R
IGHE 13 44, @il 12 ) PBAEBEZ G AT
AREBRIZEZM LT,

O FELlryyayr

P, TEEIRY 72 % (3 Arousal (GEEREE)
x 2 Valence  (JE&[#1ffi positive, negative) 4% 20
Ko ) 120 BT, A4 2 FUR] S H IS I

(FSRBHEMEN: ERP) & —& ZINE L1z,
ERP 1% 32 fifir (il B4 5EHE) 225 1kHz
TRk L, 01 — 30Hz DAV FARRT7 4 )b
X %, AR SRR 200 ms 225 1000
ms % O X[z 58Iz, MEREZ & L,

@ #2kvvvar
Bleyrar TR s IAPS i 36 £
(3 Arousal (3 EEEE) x 2 Valence (JEkf# i

positive, negative) & 64 ) T, KE({GR% 6

2RI, BEMER (LA - ZE=

VEIHUR) TR ENE LT, FEBO

BoRt%, SINEILEBI N (R - 1k
(Positive) J%& « & (Negative) /&) % 1-9
DY v H— MRETHE Lz, olTElc

RHER Oy i (MIEBOES) OfEIE
ELTC, BEarZ 080 A IEBENTEED

Rl L U L7z,

(2) EBO (EBRIEFEU 8iEdb) o7
W%, B DR DR L T8 T — X2 2
L CTHRFE)

45 2 O KPSt RICFR I 7 — DR &
GBI AT 4 TREL L ERETEEILRRE 2 TR X,
ZOHND 324 CELF - 20 % : VG #RERK
T 18 4, |l 14 4) DNAFRRIEZ AW
FERRIZEM LT, EBRTIT 12 KO (Calm
Neutral, Arousing Positive, Arousing Negative
(violent), Arousing Coactive 4% 3 &) %452 %y
127~ L7z, Coactive BhEji%, $2T - [0l
D o A7 A& FRRHIIEM LS HNET
B o7, BEEGFE I 10 Bl 7 v — 7 HilEg

(BRI X AR RN 23 ok F
HIZERL, Wk E LMk - Ko 27 %
VAERER LT, T a— 7RI x5 P300

(ELEHEEN DK 250-500ms (ZEL 5 Btk
EAL) IRIEIE, EREASOFRIEIR O/ 5
DEWEERDTDHEEZLNTND (B
A - Fili, 2014),

F72, TWREREE LT, FEICHMERKT
TEOELIZRZ EHTLOICHRL, 20
TWREREROSEER] (STRT) Z#EHAI L7, £k
REA~OFRAE WALy 8 & STRT OREfRIZ DN
T 220081 H 5, T72bH, ERE~D
FAEIR OBy B 2 UL, OISR



<%, ®H5VFQOKISKMITEL 725,
ThHbd, OlF—KEEOANRIIEEANZ
@ix TEgrEE) 2ER LG CTH D,
ARWFGEOTFHIE, HEHIZR A OB A
TWBRYD, @O THIERW=Z, ZFIITF—
LAEREL, BTN OB, 2 HRIE T2 2R
L7c 7" v — 7RI k3% P300 DR AS (K
BEXV L) NEL, STRTIZEL 2%, & THl
L7,

4. WFFERE

(1) BIIHT7— LR g
OERI HEi1kvyray)

R L, U T « 7 HEBITHRT 2 M
LPP (Late Positive Potential : {&H#F 400-700ms
(ZEATEHLERCE — 7 - EEMEIEORER &
BEHE) ORIEIZ B H 7 81007 — A(VG) #%
BROEEBIIR OGN ho7- (X 1L.30), Bk
EOBRIIEZELTHLDOND LD TRVE
ZRLTWA,

P300 FEIE{uV)

= = «VG{EE¥ Arousing Positive VGIEE# Arousing Negative

= VGEEArousing Positive === VGEE# Arousing Negative

1 BB ERT O (FRMEER) : Cz
VG kR & IR & DL AMER

FE2kvvay)

— 5T, AT — XTI TR ER Y
DFERE AT, BN NEEZLRTT
2 7 i % BoRth VG EEEO DT IS
WL, M 3MTHEHITED 72, ZhiE, VG
BN R T 4 7RI LTI b 2 BOR
HERZERS L EEEMIT ) Fraetk4s
RLTWD, VG IR, @l & bk L s
3o, K6 BE TRV, (K 2.
Z M VG R X {5 O &Gl (Valence) x ¥
fi] p=.016).

e (K1) T — 2R oA &
LT, VG &E#EE, Arousing Positive (REEE
DEWRTT 4 TNE) OB ERP OO
BN R BBHE TH Y, BEMERO L~
DEMhoT=Z L &R LT,

T NER &G T2 T 4 7RI %t
T HRAEFAN (B C#d) Ioxr LT, VG &5
OMBECTHEBEZ I 2o, —FH T, HED
Arousal (REE) L UL & VG RO HAEH
238 1 (p =.05), VG & BEIL 5 O R lE(Arousal)
LA REL 21 F ERSE T AN RS
nie (X3),

D2 b (sec)

VGiE##Arousing Positive VGIEE Arousing Negative

-« VGHEE! Arousing Positive -+-VGHEIE! Arousing Negative

2. g BRI
VG #E8R & BRI A L O EAEH

a4
1.5 o @ VGIEEY
#
& 3
{:ﬁ —— VG
1.5
2

& $ =

i {§ OMAEE L ~2L(Arousing level)

[ 3. Efg Ik LR U 7 el
VG B L B OB L L b D3 H S
@R 1

A AR P O AR A 2 ERP @
P300 fEIEIZ W TC, BHENA & VG RO+
Bha, ZHAEME BICAEREEIIR S LD
STz, L, &JIBINE O B (Arousing
Negative) DIEEEH DA VG BB D E 2R3 A
BT (p=.05), VG &#ED P300 HEMEITAKHEE X
DLW LT (KA, 2k, #77
MNZEOBINZ X9 D ER LV MEREL D

LEBEICENST-Z L EZ R LTS,

20

5 @V)

P300 #EH

Calm Neutral  Arousing Arousing Arousing
Positive Negative Coactive
@ VGEE  —a—VGEE

4. B T ORPLRSE RRRIS 9 2 I (P300 #=E) - Pz

VG fRER & BN & DAZ AR

728, REEHMIZE 3 2 I BEhE T 5 &
EZH5NTW5 P300 OTESERICEWTS
VG fRERO N FIIAEE T (p=.027) VG HEf
DI PNFL I 72 R SO U7z "l REME %
R L7 (VG &R 315.8ms, VG KR 365.9ms) .

B AU R O RPERR RIBC 95 STRT
WCENEINE « VG RRERD ERIT 720~ 7223,
BERZHMER (p=001) AR (X5



Z ), Negative Bl 4 I H > STRT 1% VG
MR TR o7z, VG mEEIZB VT,
Calm Neutral - Arousing Positive B)E X U ¢,
STRT #3442 <, Arousing Coactive ] o> tFIEEF
IO STRT #iték L7z,

540

520

STRT (ms)

500

480
Calm Neutral Arousing

Arousing
Positive Negative

@ VGIER —a—VemE

Arousing
Coactive

5. W HURE O AR R 6 2 BB TH]
VG iEBR & Bl A & DAL A AER

(2) EWEISTEILRAEIC I D8N
D% 1

BN NBEELR AT 4 7 EEO R
HOT—HIZBWT, AESEBRE T2
Nz,
@FEHI

B A O AR MR R %95 ERP @
P300 fRIBICEHWT, b KX 2 20 1
X VG #5k (p =121) THY, EAOBEHKE
PEALARE DB IC R B 2o 7,
—J5C, P300 OTESERHZIBWT, FIM
N2 o @) [ (Arousing  Negative) o 71 FF C 1%
VG %5k & DSA ([ELEFEMSTIE (L OFERE) T
HEMM O BN H-7- (p=.089 X 6),
VG HE T, DSA il CIH AR O EIE
RON7=, VG EETIE DSA FHEIC L 5%
BIIR LN -T2, DSAERI T TR S &,
VG = REOTE SR ERE & el L Tl o
7= (p=.07)

420

400 "
—_ ”’
@ 380
£ o
Fiing ,
= 360 ’
#u e
S 0 z”
Q o

320 A—

—a
300
DSA[E® DSA% Bt

-9-VGEH ——VGEH
6. T ARG T oD M g T RIS e o 2 M e
(
(

P300 THAEHIF : Pz) &IIAYS — LfRER & DSA
[E138E > A 7 AEMEALRAE) & O EAEH

B AL R O R ME R RIS x4 5 STRT
WZBWT, BIENE &R ANERT 95 3
X VG RERLIAN R 7o 7,

(3) &%

AWFZED T2 B, B ORI —
AR ME EY AL O VB R oD i <o B A fe
BRIEE, 1TET — X I DX ) REBiE b
ZDD, L TEORETEHKS AT LD
EHEACIZ BT BN DR 2B 2 THET 5
DD, IZDONWTHRLHZ EThoT,

O FEHRIOFERIZEBNT

ST — 2 (VG) BRERIZ X 2 BUBIEIXIE
B 72 e 2 2R O (ERP) THEFE T
XD ETHLIZN, Aok 2XmiE (VG
miE - KEE) O TR LN T (K 1),
AL, BUERIE &V D AABEBLEIE, R
ME R CTHBETX 21 ERE LERIGSTRWY
ZEERLTVND,

— 5T, HEE] IOV TEFHNCE WA R
DRI, R USME»GEEEROR )
® OMIEE) OfFEE LTHIE LZLHmT
— XD, VG EEEDY Arousing -Negative {4

(BN EEZBZORBEEDOS AT T 4
) 12X LT VGIREEL Y bEuHRIC S &
OEEGRZR Sy L2721 T, L7
R b o7 (¥ 2), DE Y, HEAICE
T 7 — D CTESFE DT, BRI
s UCHNEIZER T 50, @HEE— RIZRD
FCTOREMAENW L E2/RLTWD,

FBR 1 TR CBINE D HUUE U 7o IS R
LT 20X, TEERIERE ] ORT—EL
THY, VG @EEEC & - T, Arousing-Positive
it (CRELEE OE N\ Positive [i18) 23N kD
LPP iz & BAZE 70 Dol (R E IR ORLS))
EH7-6 LTV, i, R
Arousing-Positive {2 & F i1 TV 7= I
RN GBI AR— Y RMRNE) IR D
IR LENOOEIBIZER LTV
ZEERLTVND,

51T, EBRICH L COREN (B 2
B PIUZEREE (R R¥%) Lo, <,
FIAIARRITE U2h) 26, VG EREL G
DOREIEM (P« AP 2ornb b3, RERE
DEEHGIZ L TRE U722 &AL
7= (X 3), VG IKEEIE, &b RELEE S @\
B 7 =71k L THRIEAE 23 L Tz,
TR CINE Lo X 2 AT —4
DFFFT DL, RFERE R ORI 7272
EREMZDZENTEIR[REMEND 5,

@ ERIOHFEICEBNT

EER TIE, oM THIERY OfER &
BRIV RIE 2 1572, VG EREE, B8N
RO Negative BifE & Negative/Positive
i 7 DN % [RIRFIZ & T Coactive B E[IZ % L
TELEOBMERZE /S L TWeZ &R, 7
a2 — 7 HIC 55 P300 OIEE L 7= R 2
DB LT, 7235, VG W CTHERZEN T
D%, Negative Bl D LRF72FTh o7,

FIEEAM I 23 D R[] & BhES I b s
P300 OTERIERFIZIB VT Y VG mfED 7 0%E
< BN NFITIS LT Al REME 2 AT,



P300 ORIE « THAIERFE 128V T, VG &
REZ T DN BN BE ORI L THOE T
BORMEREZESR L W2 &R L,
7'a— 7RIk 59TE T — 4, STRT
(CRARBERSHEER) ofs 81, VG ERElck
U C Negative & Coactive Bh ] C i Rpf O %
Max R, Zhi, Bliafks L7z LCAMP
DETINLIERT 5 &, VG @2 Negative
Nz G TeBhEIC 3 LT &Y ERAmE IR A Bl
MLTWE JEELTWE) &k,
L CU /= P300 IEERE R & AT 5,
FRERERIE [ EREA~ORMEIROR &
2R, ROGKRIZEL 725, LD
AT 4 T LB O YA THFSE (e.g. Lang et
al.,, 2013) DOiEFmA YT, [FIE~DFR
BIFE OBy B 2, ROCFERmITE < 72
VN I 35 ) Nl o1 o IR F ST R =P T 3
MEITHN T D, 22 TIET—~NE RS D
THEMZAR BT A D, T —THEERT
1%, EHEOEMETHWARXBRNEL S
T & BRI BT R LT,
RO & 935, VG RER DB T IE
WELD T at 2ZBWC, &g (REE) T
DOIEIEL v b 1EE 7 1t 21T 581
DFHFMHLINTHDZ ENRbr-oTET,

@ EEIE I L RAE DR 2

WA, B2 ERLEED 7 1t A2 0
T, VG RERDFEEDME N OHET - [FlkE S 2T
LOIEMALICBIT DT ED L 9 [T -
TWENELRT D, WIICE 2L, e ot
BISIE D BN SN RERIT, VG BRI X D
WD PRSI LR EL D b REWVWTZ &
NbhoTE 7=, T, I3 (Kurita et
al., 2013) OFERLLEH LTS,

72721, VG BB D28 DSA ([alEEEh%
IEHEALDOFRIE) ERECENSLT WV, S
J23 P300 #EHE (X1 6) oA BEfH A O T —
IR BN, TNOHEEETD E, Kk
SIER AT 4 7RI L CHURIC [BEEA 5
nEHE U B 7 —7 (DSA &) O, VG
RBRIZ L DI RE L, DSAKREL Y & 5%
FIW 7RI e L CRGEICER L, A B
DIAD D L HICETHaHEREE R LTS,
BB CI1L, EBRBINE O NEH V72 <, DSA
& ASA (BamEngiE M b ofels) L OBE %
EREICHRND Z LIXTERY, 5%, &1
BIMEDONE AL L THOT 58T, &
D X 5 I B EEE 2 R o HAED, BIER
ST — DRRBRIC X DB A 150 VD)
THITEX D0 LIV,

@ RIROWFFERERI D

ARFFED—HEDOFERMN G, B R
%45 TRUSIE] & D AL EEAgE G2 T
IZixd obnzrot-, — KT, M, O
H, 1787 —% (STRT : YREESSHER)
X, BAD NIRRT — L THESEIE MG B
MR TSR OEE ot 2% [Himlk) &
BTV AREMEZ IR LT, ARFRAY R R D FEHE

ELTINELEREa AT A AT —HD
FERTRE DS AL, THUERME) oW T2+
HHRAEMZDZENTEDH0E LA,

VG BRI HRAFLIC G- 2 5 BTG )
(T REFO—O1L, [BUEIEl & T8k
DEBOBAGRE SHIESHETHZ L ThH
b5, TDOe Y MO xE, RFFROFRERND
/5 LENTE,

A%, ERP ORI TdH D HEH O 4y fRIRE
N RBBICIER L, BEmRR - 1787 —
A BB EDED Z LT, VG BRERIC X D
DAH=RLEMFAL THEZN, BT
— L DOBNEHRERDS, 72 & 2 BORA R ATENC
DIRMMBIRNE LTYH, FEMEEZ L LR
Wk U CRUEICER 2 T S5 K, &
FRAO R RSO IRE SO & Bl S 5 5B A o
D7 ET R, ANOBAPHRILINTWND
BRLb 525,

ZDORIZBWT, BT — 05,
RTBESNTWDLEEBIZHOWTHEIT 57
T <, BREOEAN ANDORBMLEE ICE
25 LHEFEOMmE RO H b5, Bk
VAT A, DA IR A O BREET
EFL, MmErBOWTWL DIz boE T
oo H KDY AT A THDH, TDOVAT
LI & T HREAECBED, AT 4 T Hifv
DI L D BREEDOZLIZ)ES U CEIRIC# G
LT\ D ATREME 2 AR ZERE R IR L TE D,
SRR EENEEN D,

<5 ATk >

@ Bartholow, B., Bushman, B., & Sestir, M.
(2006). Chronic violent video game exposure and
desensitization to violence: Behavioral and
event-related brain potential data. Journal of
Experimental Social Psychology, 42, 532-539.

@ Bushman, B. J., & Anderson, C. A. (2009).
Comfortably numb: Desensitizing effects of
violent media on helping others. Psychological
Science, 21, 273-277.

® Kirsh, S. J., Olczak, P. V., & Mounts, J. R. W.
(2005). Violent video games induce an affect
processing bias. Media Psychology, 7, 239-250.

@ Kurita, S., Fukushima, H., Murohashi, H.,
Potter, R.F., & Lang, A. (2013). Event-related
brain potentials during emotional pictures as a
function of violent game exposure and
motivational activation. Journal of
Psychophysiology 50, supplement 1.

® Lang, A. (2006). Using the limited capacity
model of motivated mediated message processing
to design effective cancer communication
messages. Journal of Communication, 56

(Suppl. 1), 57-80.



® Lang, A., Kurita, S., Rubenking, B.R., &
Potter, R. F. (2011). miniMAM: Validating a short
version of the motivation activation measure.
Communication Methods and Measures, 5,
146-162.

(@ Lang A, Sanders-Jackson A, Wang Z., &
Rubenking B. (2013). Motivated message
processing: How motivational activation
influences resource allocation, encoding, and
storage of TV messages Motivation and Emotion,
37,508-517.

Lang, P. J., Bradley, M. M., & Cuthbert, B. N.
(1997). Motivated attention: Affect, activation,
and action. In P. J. Lang, R. F. Simons, & M. T.
Balaban (Eds.), Attention and orienting: Sensory
and motivational processes (pp. 97-135). Mahwah,
NJ, US: Lawrence Erlbaum Associates Publishers.

© Lang, P.J., Bradley, M.M., & Cuthbert, B.N.
(2008). International affective picture system
(IAPS): Affective ratings of pictures and
instruction manual. Technical Report A-8.
University of Florida, Gainesville, FL.

O A& LHE - Fl I E— (2014) FEEEIRE
SyEOFRIE L LTo P300: AR 7o —7
FIE L R 7 1 — TR O il AFLL PR
RS AERES 32(1), 18-28.

OAFEF 7% (2006) MBI DR ZH 5
—HREHMEN E AV T o — T REEDNS
G — AEBLLBRS &SP, 24(1), 5-18.

5. ERRERLE

(FxE) G4
D Kurita, S., & Katayama, J. (2018). Influences
of long-term violent game exposure and
motivational activation on affective information
processing — what ERPs and reaction time in
secondary task technique reveal. Presented at the
58th Annual meeting of Society for
Psychophysiological Research, Quebec, Canada.

@ BEH BT - Fil JIE— (2018) & HHys —
LARBRIT B Mg~ 1 H B CEE LA b
T2 B — ARPRIER I 63 B i & YRR
RESORRERIC X 2 it — B AR LFIE AR5 82
mIRE, IBEEEY % —, e

@ XEH B - Al E—-F7, T=—

(2017) WUEEAE vs. SAL 2 AT — Lk

BR & A AL — S5 BN AT & DT —
ZIZE DR — HADEIFRE 81 RIS,

DK T 4 7T, KK

@ Kurita,S., Omori,S., Katayama, J., & Lang, A.
(2016). Is negativity bias decreased by violent
game exposure? Examining ERP affective
modulation through emotional picture processing.
Presented at the 56th Annual meeting of Society
for Psychophysiological Research, Minneapolis,
USA.

BIFE) G 1R)

FEH BT - 2w (2018) #) 7 — A
BT DAL R EE B -
B R () RS LA
% I ERE 16 2 298 (p183-194)
LR EE

(
)

6. HFITHEAR

(1) WrgEfFRE
BEm B+ (KURITA, Satoko)
ZHERY - EHER e X — - UEHIR
g% 5 : 60588317

(2) Wy
Fill lE— (KATAYAMA, Jun‘ich)
BAVE FBE R T« SUFER - Bz
WFgeE 35 - 80211845

(3) HEEEMFIEE
=48 £t (MUROHASHI, Harumitsu)
FLIRSABE R « NSRS - #d%
9eE % 5 - 00182147

(AR 28 4 F CALHmE K F=HE FF7eRt)

wmE 7% (FUKUSHIMA, Hirokata)
BEVE K52 « AL 00 - UEHSR
Fge# 5 - 50611331

(4) WHoEh 0%
LANG, Annie, Ph.D.
Indiana University, Bloomington, USA
Media School & Cognitive Science Program
Distinguished Professor



