PR« NPT O KGR A BRI IR

TRk 11 - 12 - 13 FEREMEEMINE
ERHTF(C) (2)
MEES 11610089

WA RS &

Rk 144 3 A

KR E
RS INEEE
W B B



D

FLB weeeerrrmrnmeneeeen ettt e 1
e T PP 9
DRFZRZEEE oo oeeeeeei et 9
MR v eeemmmnnnen e e 9
IR ot 3
R e 3
TIFEEASL vvrvermnreer e e ettt e 3
BEAHEIZE L 3
BB DML ovvrrerrrenaaereer et 5



1. #FFEEEY

R RRIC BT BIE R OBIEM 7R, & L CHMEKEICEAF 2w 7 ) X RO/
ODET7 A PN TUTENTEZ. ZO/RR, - AROZIT IV —IEENZYT
IA—7 s, BEOEEOMFRICRECEMR L CEZ. —F, R RRICET
LRI, REEORKE & LT, RMREAORE L L TERFRMIHIC
oL ERBTELD, REVEN, S LICERTDOEBIADL E V- - ADRIEI R
THMRBOLBEBMINTELZLVADD. ZTORE LML, EREN TADRKIE
EEREICERIEDL T EPEBNES ThoTmZ EIZL 5. NS, 2 HADRE
BT DR ARV AL, OBRRIR ORI ERAREBR Y L2 2 L1, 8O R
ROEFETHD. L Leis, RICET 2BMAREN 2L IS EIREICHD &
F-2oTH, RLTRE T, ERENOHFIE T, BMRERL MR ORERKE V-
FIEQRIFEZFEH I ED Z &1L, FEMICLIFEFICHER ST 5.

ZOEI BRIV S L TE A, Blfil > Ca v v a—& & -k
DEFRZFEFW DG, ERTEH ORI L EOBIERR & K, ARTHEEORE LA DR
TERRER & KHNZES#E 5 & 9 Anterior Valence Model BRE SN T X~ ZOEF
VORI ERTI D%E & U CHAITE 4, HRiBlofE & U CRLGRITEI248E L
TVWLEZEIHY, BFMOERY ) QR THRONZHEMRERA LT AH b0 L
2oTV5S. MBILZOETFT LV ERRICRGE L ERERLP L LNV LICh D, #
OBEMIIBEGR OGN OO MR- TL B, %0, BiCH LI, [ERELE L
722 TV DR RIE O TGRS A TOWIRWIFER 2D BIZHL 2 & ThaB. - T,
ZDETNDOELEL MY HIETHRGET 52 EBNEBORAL o TE -, AFEHE D
RIS (TIEDIRAFRERR & INCBIRA RN ETH5ZOETANRZY 2 61X, BRE L2~
DRI — BB NS Z LD,

T DREAF ORMABEN R A T = X LABMEFEB X ORY 75 782 I i
I, FHEESSEAOBESCHSMBAERICROEEL RIFT VS —Kh, 742
DLARERNZTL I LI Lo TH LD KD L HEDWE, M) SOME, RiZDR
W, DERIRMEROUGER ENFBICGEH SN D Z Ll 5.

AT D s HENT S RIE B OB A B e R A LS+ 5 2 L TH DM,
Z OB & LT, R RV O BUE ICRFMAIR PR 2 N2 720, KRR T,
PR R DB 2 I ZRCHBREFTT 2 L L b, MAEEKOH L BHEMRERY 75
TA4—EFRRFHLT, GoNHERICZESWEAERT L. cnb—EDEELEL
T, R APRIIRERABR PR SN EEX DL THB.



2. WIEETE
WFFEIL LA T OFE I HE > THED 7.

1) R-RROBRMG S — U BPIRA S TNDH 10 HRREDOET F 7 — 7 % 2 AL
T5. EFAT—T7OMBIIMEREOH DO L L, R - REOWE S — 2
DI BRI E SR L DT 5. - ABmE I =
— F IR KT D

2) JEAEMAE X 7 A K(International affective picture system,IAPS) % FIf4 5.

3) F LOBGE T A NERIFHEAIN & U CERT 5.

4) EBREICR LT, ERRBBBLIURT A REMEGICEERL, ZOMOARENE
RE2R) T T THNTEET S,

5) AFREFRIL, Wask, MuE, OER, REmBER, AREIRE, REEATER, M
W& L, £nbLlRkiekd 5.

6) KEROHIHIZ, FRLET X MBI OIEFMOF = v 7 U X F&MifT9 5.

T MEZRICT S 2ROER) 2 Ae L, EEET - - ®RICED, EFES5), 6)
o K A

8) MAM T LA RIS 2R R & LT, NU AT MO &£ 5.

3. 4Fr & HHIERE
FRE 11 - 12 - 13 4REERHERT 72 B & AR 22(C) (2)
A% 5 0 11610089
TFFERRRE - P - PRI O R oh A= FREHORR 72

4. WFHSTHER
AN AR L 1P PN ik = i 5 6d)
Toeth e - AT (RARI R ARIRREEE )
ML (RRBAKEAT 4 TRy b7 —2 2 2 —BF)
FAZHR (AAFAIRMSEITIEE)
FIEAIE (RRPZafkpLiE | FEREER)



AR ¢

FRE 11 4EEE 1,500 FH

VR 12 £ 500 T

FEC 134K 500 T
2,500 FH

HrFER R

1) B

ARLEHF « IEAREH - LRSS
IE - AOFBFERMMIET 2 AR ROMSHRE. b a—vr - 3
A LR Y —F (R RERER A AR AL 2),8,75-86,1999.
6 A)

Yamazaki, K., Okamura, T., & Takasawa, N.
Overt palmar surface sweating produces positive component of palmar
skin potential responses. Japanese Journal of Physiological Psychology
and Psychophysiology. 19(1),1-6, 2001. (4 A)

AREREF - (KBRS - LGRS
X b L ARBUC AT 2 BEMRBRIG . ba—<w P LR
Y F (PR R RFRBAMBEOF RN 2,10 ,133-141,2001. (7 A)

AL - IEARZH - 1IR3
SREE D 572 2 BN ASEAF & R ORIBIMEIC KT T 20, AEBRLOERS &
ABEY,19(3),217-225,2001. (12 A)

ARLRRT - IEARZR - (LS
BN )Y B TR R O BUSRF BARIC KIS 8. AR OES &
#,20(1),9-17,2002. (4 B)

AREWET - IEARZH - (LRSS
TEBYMLE R 3 & DI A RS & B D A, AR (R
R E A MR AL ED), 15(1),39-45,2002. (4 A)



E - AOFEEERRIIII T 5 R EROMME. 5 17 B A AR4AEBROEF
LEMRKET s T A FFEDP.31,1999. (5/20,21) CGRIEK), ABOLEEL
KA 17(2),p.97,1999.

Honda,A., Masaki,H.,& Yamazaki K.
Respiration and heart rate to the positive and negative emotion-inducing
film stimuli. International Interdisplinary Symposium on Respiration "
Respiration and Emotion ". July23-25,1999. (Waseda University
International Conference Center).

AL BRS « IEARZIH « [LRERE 5
E - AOIEBER AR T 2 DI E RIS/ . HARLEPERE 63
[B] R 3K am SCHE,p.257,1999. (9/5-7) (F I K)

ARZREA « IEARZEH - 1R S
THEA BRI T 2 e KM BUE IR & OHEOZN. AARERUEPRE
18 BIPET K71 7T A - TR, p.26,2000. (6/27-28) (LK), AL &
FEfPAE RS 18(2),p.92,2000.

Honda, A., Masaki, H., & Yamazaki, K.
Hemisphere asymmetry and cardiovascular responses to the emotion-
inducing film stimuli. X X VI International Congress of Psychology.
Stockholm, Sweden. July 23-28, 2000. International Journal of
Psychology, 35(3/4),p.54. 2000.

AL HEF - IEARZH - mERIE - (LIRS
AR X F A FIZxd 2 Ol REUS. BAABOEYSH 19 Mk
077 A TR, p.35,2001. (7/5-6) (JUK), ABLCBERY & AR, 193),
p.140,2001.

KLWF - IEAZH - mERIE - ek 5
SREE DR 72 D By (RTEEN S RIGEAS & RIRAPEIZ MAE 208, A ARG
D 14 BIR 2 FER R SCE,p.88-89,2001. (11/3,4) (IIH)

WNRAE - WERES - Bk 8
R & IREE ORISR, AAABLUDEFERE 19BRET 07T 4 - FHE,
p.39,2001.(7/5-6)(JLK), ABLLHEY &R AREY,19(3) , p.150,2001.

ALRET « EARZH - @EZE - LIRS
JAEWE X T A FIZRET 5 RECEEROREINE. B ARCEF 2% 656 KESREKR



CEE,p.71, 2001. (11/7,8,9) GRE K)

A - BN - & K & - LS
T D ZIRITITEE DO T BARIRAE OFFlE. B A GERERE 65 BN R ER
#£, p.592, 2001. (11/7,8,9) (KK

ALHRT - IEARZH - @RI - Lk 5B
AWML R T A RIS 2 DIRIME R UG Q). AAAROEZERE 20 BIK
KT T T A TREP.37,2002. (5/22-23) (F-K)

KZWT « EARZEH - mIEHIE - LIS
TRAEWEE 2 T A RASIEIE DIRAPE RO T2, HALIERE 66 MRS
£TE, 2002. (9/25,26,27) (5B K)

PINTRA « R Z T - FBAE - LIBEES
B FRIE S L ONEEREE OFHEIC BT 2Bt BALHESERE 66 RIRERR
TIE, 2002. (9/25,26,27) (I K)

TR R DR E

BRAG RIS & 0 MR S 7o R RPREHE o5 2 B R ORIGAZ 2 BT 5
ZEl, BEMBROBEIILDBEBEOHB AR L-. BRI 4 10 min MICHREL,
BRGBIH DA b —) —tE2EHT 528 C, BtE2 L0 AR SE LD ERA-. 1R

A 2 WA 5 Positive &, RIREHE 2 MakE 4 5 Negative S, HrE DR T8
SE22V Control 43X E L7-. BB 2orh, mME (BP), OEX, fRFH KSR,
FRIR Zsiék L2, £ ORER, BRAREOBEZ G b5 1w ¢, BP, HR, {AEMH
BUERAZ R « NRIEAE DR ZRD 1. DRI E 7 O FbE i3 R Wit IR T L,
AREAF MR Tl ER U7e, FeRRERFIRIE, R SER CIEeCE T L
HOD, RPN TR T U7z, B Qs X - THiEE S 7= 1R - AR
fHiX, OIROLERBEICRR2Z 50, HDVIIRGFTH > THREDR 2 ARIS4 5]
SR U R NMREBGED 20 E 10 0IRNE RIEEEICRIT TR, B gI -
xt9 SATERYAE, FRABYAIMEES & OMmAT AR 2 S HBARTRETH 5. HEEERE
FIGD I EERIR D ZE N B, R - RREE OHIBIA AIREIZ 72 > 72

SREE DR D HIRIREN S BUE & AlBES BEG ORAMEICRITTHEL BRI L. 2
TS, EHBIRICAET DREE ORI RER L OB ERREINTE 2L D0,
RUEZACICREY © THIN - KB ZDEERE I O 00 SR TRy, ARRO Y



RTEBNCIE, BB »S TN I & IR U B HE E 2 <— 2 &k &, T0 %VO0, max &
o2 £E2EEL, FNF 15 min OREGHET LI A —FEBLHL7Z. EEG X
TEEYFIT O EREF 10 min & EEH O ZLEREF 60 min (2 - CTHIE U 7=, BRI IER 1T,
BN, EEK THRICIT o7, ZORR, Wit TEBIOK MEHEH D 60 min OR/E
FERICE D E TIREBAREABRE L 72, RIEE & ) T v 7 RIRO W RRE SRR 1T
FEMTEVDHD Z ERALMNE ot YUl H O AR TIL, EEET L EDi%
DRTIEES o /37— AT B SR D 1225, T0 %VO, max S TILEBK T#% 0
[ R 51 A AT ER AS A0 L IRTE L TN, 70 % VO, max S8 btz
ATEEYROD a /8T —I21, BENR O RN LRI & RIEEP KB L TV b0 B X L5,
REDEIRK &R B LY 7 v 7 RGBT 2080 EEG 1T, ol X a3 O
i Db, al BB TH D a2 HiiI RO HLIND Z & 2 ARERTIIH L MIZ
L7z. 70 %VO2 max O F KRIFE)TA U= REUE & fiidEE EEG OFAItEX, bl e
% 60 min [$FHET 5 Z L AURE X LT,

[APS 27 4 RIZ X - THGE S 372 1R - RREAE 25 OIIE RS & EEG O R itk
W RATT BT~ T, JBCxT3 2 FHR TR, HR &H 253 EEG ORI ICE
BILHERESNTHD, ER1L T, R 72V ORBEMAT A RE7 oy 78R
THZET, 274 FORIGMZ TRITE 258 E Uiz, B2 T, 77 LETRIC
LD AT A4 FOREMIT 5 PR LR L 72, ABBEEITOHEER (B & EEG

Zogk L7, BREEOMSRLY, EBR1 EER2 & IURENEESBE SN2 &2,
WERFEOTHE D T LA, BlEME 0L O BT EA2 RIFT LD LEELD
Fulz. ARFEBRE TAPS B EEE OB IZEWZ & 225, TAPS Z 2 th b fili
ELTHANCEHT IZYHIEEVWLDEEZ ONA, EBR1 LER2 Lo, Rk
254 FTRHHRIETF (BIAER) 2L, &2 T RICHREEEICHE ) HR KT L5
Do END, HREOTFROFMSA LT ZELD G, L LABEMEOLD

A, OIS RGBT 5 Z LR AN, FRA T4 FORRAHRIEFL2 6

726 LEBHE, RREXTA4 NZ LTEDZEL OFERERNBE S SNEEDEZELDL

L AT EEG oW, EBR 1 EFER2 L2, RT7 4 FORKEMIZMEb LT,

FERTSA ORI ZLBRIE SR S L7z, AEBRO EEG O RIL, #abi—fukerr e
A LMo T

A THW T 10 min OBYE X, ZHTH D - FREUE OB S HER S -5

T, ;baﬁﬁmmwa“ (CRADEEE RIF L. FIEEIC X > T SR - AR
X, FIMERE, 100 IBI#ERICORZELRIE L. Z OO IBI #2134



Wt 2 BN L EAbNS. AEORREL D, BIEES RIS RIFTE
RESORBICEE D, —F, BEOLOR h— ) P HRED TEMAE 4 &
XD BT EMD, BRKEOMBRG LARREICHELZEDEEX NG, L
(2 K DRGSR IRTERE EBEG (2 SR 2 AR S Bl o . L LA b, Hig
HIBREE DR FATEBN(T0 %VO, max)iofk 5 AL, BEE —HORE T L & A5t B HiTH
HBEEGICRMELZ L6 L2 &0 h, - 2 TIIEHEN & SRIEENC L 5 g
DRI R EINLT.

PRAERITORELT, MR & R OBIRME, B SRTTIC S 7 RIS DR, 15
BFEHR & OEBEO ML SV TR E A7, X T, RIEOAERERE L |
TEM SN B REBMSISEIE & F60F & OB S\ T, FerFA TS 72 5 H 4 B
7.

8. &kt

EEOEHRIAFFIEL 3-5 HiCitd Lz 76, AF9esE) it~ 7-.






ta—2vYA LV R

)4 —4 VOL.8 1999 (75~86)

R

&

ik - B OREFEFERBEN T 5 HAREER O KSR R

X % K F - K K Wl & OB S

® =

At EEgIc BT 2 BRMERORGCEREZBRET 3 2 . B LUKRIG
HEMRCIVEESZAMNT 22 L 2HNE L, BREMZRORICFREELIZ, 2
FFENTIICA LT, REDEHENFERLR T I 2 V0), BEIELZ22 VTR
FEERLC, BEBEAUBICIZZNFNIOMInICREL & E AV, EOEE
% T BPositivesety. ADEE % FEHK T 2 Negativefff, FlcBEHZ2FERL RV
Control&tED3ZH#HREL. 7 VvV LERL o, S£HEEEG. BEX., mE. 08
K. fERERMKER, BRI, Wik, KEEMKE - RICEERL 72, &%
TR T, BREBIC L Y iE X B2 EE I ¥,

ZOfRER, KB IiPositiveFZFICBWTET L, Control&Rics W T ERE L 72,
Negative ZFICB W TRLARTH > L REI NG TEHRERERL LR L.
ML PSP CHEICHE ER LA, KREROGRIL, LEINE %D BEORD
WIEREA~OFEE 2 & TRIBOEDAAZ, HBEFRL., EICIE BEoEH, 28
BT sEw) "HYIAR—IEH, 3 (Lacey & Lacey, 1978ICABL 7o, /DAKIME %
DIGE L iR —EBIc, Positivedeff & Negativedeth & TIZBR LR 5 A a2 /R T4

BRIGHERO ol lon, RIGCRHEEPRETE WA 3,

F—U—k HEMER RCREE. B8, )AL — ke

B MR RIS 2% (autonomic
response specificity) & 13, & 5 EE DRI
N LU THEDERNKIGHANEC 2 Z 2w
9 (Lacey, Bateman, & Van Lehn, 1953;
Lacey & Lacey, 1958), Ax (1953)i & B fil
R RN REEE RH L, Bk
RO #FRT2RNEREL . EROEHEE
#[FRf ek L 726G 8. 220 Tl B EEX TR

REIMED LR, LHBORA. K257
Y v ARIGOWMDRD S, B’ ORES
YUVBIERT7 )V E/NIERT ) Y OEH
WK D FRINAMBEDHESICEM L. B
DRIGRY VE T ER 7Y VIO L D EEFR X
N MEIRRRIGIEBIL Tz,

Ekman, Levenson, & Friesen (1983)1%, #&
METLHEHCERETICEHBZIERED ICH)

"R ARFERFRARR ARG LR RE
“HAEMNRE S
*tCRARHARFE AR - ARIBEZER

75



PYREL . BEDEEHEBZ30sHAERLT 3
EVIHIREEHVI LIk, HEMERZD
B, B, B, HEE. Bl A EE. B
3@%@%-“@%&%$ﬁ@ﬂ%h?ﬂﬁﬁ
BIHZAEL 5 6 DWW THIEGEE L 72, DA

REREIR. KEEM. ﬁf%%ﬁ%(ﬂﬂ%ttf‘%
E - BB T T, ADXIEERIC

ZRB SN, Wagner (19891 k 2 &, a@e
%5 BENC N T 2 ARG R R, 2
DEBETHONLI2EMRERLY BEOF
BrAafbelllaifocaronsd Ny
fbe LT4HEL 38w, ## LLevenson
(1992)DFEMICH 5 L H 2. Ho5 WL EEHIM
EOHBMERORIG Y v 252D TIE %L,
%%%@#—Ettﬁﬁfﬂ®%§k§&ot

Vo

ARG Y Y RRT I EICHBTRETH 2,

Bl 218, BhIick T 20 AETTER. DI
HEEKRT 2 BE OEH TS T A%’?E@
@ & DE R BEEE KL Tw3, —A.
oL B ITHER D uﬂlaﬁﬂ‘%ﬁﬁﬂ'% ;\L
£ OEE T 7L E0BEYRIRL Tn3

Hubert & de Jong-Meyer (19903 0 F1%%.
MERE. K2 vy 7y v R, BOMEX %G
BrL, 20709 10minffln F - Ao t5Eh %
FRT IREREN N LT KIGR R D
SENBEMITDOVTHEE L 72, Z DR, Positive
MR & Negativeltffuz & L ¢, 2 F i Haw
BRoBBICENRO L, DIEERELS
DGR B L THEAHEA AR L, B
REN SRR Z BRI A L) L) TR
WO AR X LIABOBA I Didih B
REE S B2 267 BREOER, 2.0
DD d3% LT 5 THUY A& — i, 3
(Lacey & Lacey, 1978 —3 L 7=, MG 2R 1%
BHFRIGEL L FETH Y. BHEAFKOE
RE 2K L CTRRT 5 2 iz k> T Y-
R - EHAL OV TOFEE LB IHET
% Z ED3TE % (Philippot, 1993),

Collet, Vernet-Maury, Delhomme, &
Dittmar (1997) 2 & HI AL 0§ 2 B ik

76

FRORICF REZMEEL . £HEEL2 2D
52 ETHEHOFHERA S, B i,
HEE, ElAa, EE. BEEFERTLAIAF

EhHEZSA FE2 7 4L I minfll2R L,
ERICIREEREE., RENRE. KB,
Mk E H o, O EoDRETIREHRENIEA
AJHETdH 503, WO BHMRERDOHEELZH A
AbE LI LickoT. FRlZN L VWEENT R
WEWI,

B & QAR RIS & ORI RIGRI R A3E
HoNTEL—TT, HEBTRDOFELHEEE
INb, BITHRDEIE BSHEMDA 4 F
SR Emin A7 OBERTR %\ CEE % 5
FLTEL, BIRCHERSN RS L B
b, BE-BMEICERL., BV &
BMLWEEICRE o3 (B8, 1996), &5
BIRMICEL 208, Z04ERICES FTICIX
AVFIAMESHD, UL DRI L
BIOMEIZEL 5, AR TIRIEEIFERIEIC
EFAMEREH T, avF 7 AN 28BET 3

W& h, BREANLES2ERLIE, 1§
ByARICHIGT 2 BERMER ORISR B IC 8
SNEmzt,

W

B AEBROBE AL /29 A THE
ZRoNFLE L ICRERRRFE RORFB
LT ERBRE L L (FEER22.9£0.7/5%).,

HKERE : SHEEOE T AMBGRE TN F N
10minfEllc RS L BRI % 7 » ¥ LI BR
L 7, Positivedg . Negatives&f#F. Control
EHD3EFERE L, 2TEENEOBEKR
Td o7, PositiveFfFIZit 74 X=—7 =X
D "bA - AF—1—; (copyright; The Walt
Disney Company, 7 X+ ERX ¥ F—L 1V
Y—FA VAV MERAVE, THUZEPOER
THHITHTE2EARD2HRDEL L 247
L EEHNENICINTLE 0, BE 0
BEE)BZ RS EDITEANEEE G E L
EWVWIHIHETH > F, NegativeZ&ffiziz, AR



WABEHOWALR 7 @ T AR
(copyright ; TRANSAMERICA. FILM, 1982,
CBS/FOXE 74 7 7 — 4 — A PR &k,
1988) Flw/, THIET r v IIVICESTH
LEEDTOT A7 L BEANBERE Vb 0T
$H o 7=, Control &I 1A Wi o A S S (NHK
E 74 HERKIT BT 20 )% v,
CHIT X FXELRDEOBURA S &) A
BARTH- T,

BHURRIMERE., BREKC X D BRLEIRY
ZBHEZERIE, MALOEBRENH /5
MEA Ry MEERLER, PositiveffET
133 4 A, NegativeZ&fbTidd » i A R b
DYERAE T ¥ 7z (Table 1), Positivegefk devent 1
X, FFEDFI-BL Ty ZICEY)ENS
2EDELLE 2, EoTEVDLIT ZBET
Holz, event2ix, FF v 7BV OWELE
D, fHEIOB LS 2 L HICd 5 HER2 BT X
IET I, FI2ERTHROHEINBBET
bl event ik, 2ATIRAITHEL KIcEE
ERATRHLEDD L NEFHICRIBETH-
fz. Negativegetk devent 11z, & AZFIE DI
K2 TUYRHIBGHETH Y event 213504ED
N x I BRI B TH - 7. event 3
. EELAXOHRELZRE, FREVINIT S
BREFEMIGE- B TH - 12, event 41,
Mz -t P L DIRDEETH - -,

HIEHE : &Y, A, BE. BE, LA,
%?ON%3®EZW$ﬁﬁmmmeuﬂl%3
Ekman, 1992)i2, %, WX, BEZMZ /-9
2DIFEIC %T%ﬁﬁﬁﬁ%@%tto§ﬁﬂ
mIiZ, 10cmoB o2 HEL, 20WEiEs £

CREU RV, HEEIREL 2, &Lk, #EE
ik, EBRICR L ABEoBEE R TMEIC
EIZ5AT 2 & 5 ICBUR L 7oo ST HIC,
e @l THBREXNLEH L. RLHRW
KolBHRIC X > TR X L8>\ T %2
NZFNREFE XL, ROHIKRWL - -5H
K2V TiE, ZRDEDHETH - b EHE
=i A A

FhE EHEEELAET 200BHB. vy
77y TREEL BIC, EERPOEREINEH.
HEORAAELREICET 288252 1,
KBHIGATOEHREL T 2 20, FHIFETIC
LA E L, ERIIFERELVIROBERY v
2T 2 EChB L A, RO 2RIER &
BERERTH I VI —NTF v A BT, KL
R TEHI3 minfElOKEE L D, ZOBICHE
BFEICTEAI L, 3B E BT LHE.
NERE & BEELL 72,

HIE SR E R O GEsR % - lIREX (EOG), IME
(BP), LEXI(ECG), ERFRHKMEIR (fingertip
skin temperature), Mg (respiration), fER%
f&NRIE (finger plethysmogram; F-PTG). K
Bk ¥E / RIS (SPL, SPR) % [FIEFRIE L 7, &
MRz 2 THIRE(LEREM %A FH\ 7z, SPL. SPR%
PRS2 TOEBEBERIX, AABLRSHKHEY &7
7 73602 VTR L ., U8R (HABR =R
B, L7 FHRY —8K23) & F\T, HEE b #HEE
3mm/sTRyEHEERT2L . 7oL
3 — # (NF Electronic Instruments 4, 5870
PCM DATE Recorden)icfi(Radsk L. £ 7 5 4
VBRI L fe,

WG 2-ic, EEIRKES % LIRS L

Table 1 The events of the positive and negative conditions, and the start time (duration) of them on
the 10-min film stimuli
Condition Event 1 Event 2 Event 3 Event 4
. Pursuing the motortruck Rescued by fellows Flying in the air
Positive PR PR PN —
3'207(70s) 6°507(30s) 8°557(15s)
\ Body dissected by the ax  Eating entrails of body Dissection of the live turtle  Body put on the cross

Negative

2°05”(10s)

4'57"(13s)

7°157(100s) 9°207(10s)
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Autonomic response specificity to positive and negative emotion-
inducing film stimuli

Asako Honda*, Hiroaki Masaki** & Katuo Yamazaki***

Abstract

The purpose of this study was to detect the autonomic response specificity to
emotional film stimuli and to discriminate emotions by response specificity on
the autonomic nervous system. Both positive and negative conditions were
introduced to induce positive and negative emotional states, respectively. The
control condition was also introduced so as not to specially incite emotional state.
Three 10-min film stimuli were randomly presented to the subject while
monitoring electrooculogram (EOG), blood pressure (BP), heart rate (HR),
fingertip skin temperature, respiratory frequency, finger plethysmogram and
skin potential level / response (SPL, SPR). Subjects were instructed to check off
each item (anger, fear, happiness, sadness, disgust, surprise, anxiety, contempt
and embarrassment) on a 10-cm line scale (0; not at all, 10; very much) to what
extent he or she experienced the corresponding emotion after the film
presentation. The results indicated that BP and HR increased during the negative
condition, and that fingertip skin temperature increased during the control
condition and decreased during the positive condition. The results were
consistent with the suggestion of Lacey & Lacey (1978) that situations involving
the intake of information are characterized by BP and HR deceleration. On the
other hand, situations involving the rejection of information are characterized by
their acceleration. In conclusion, autonomic response specificity was supported
by the finding that the direction of the responses differed between the positive

and negative conditions.

Key words : autonomic nervous system, response specificity, emotion, intake-
rejection theory
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**Research Fellow of the Japan Society for Promotion of Science
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Overt palmar surface sweating produces positive
component of palmar skin potential responses

Katuo YaMazakl
School of Human Sciences, Waseda University
2-579-15 Mikajima, Tokorozawa 359-1192, Japan
Toshihiko OkAMURA
Kagoshima Prefectural College
1-52-1 Shimo-Ishiki, Kagoshima 890-0005, Japan
and
Noriyoshi Takasawa
National Research Institute of Police Science
6-3-1, Kashiwanoha, Kashiwa 277-0882, Japan

We simultaneously recorded palmar sweating and skin potential responses (SPRs) to determine their relation-
ship. We used a highly sensitive capacitance hygrometer to simultaneously record sweating responses from the
palm and SPR by DC. Ten healthy male college students were enrolled as subjects. Stimuli such as continuous
short tone burst and hand claps were randomly provided to induce sweating responses and SPR. When a total of
202 SPR waves induced were investigated in relation to sweating responses, sweating responses were observed
in all 140 responses in which positive components were included in the SPR waves. However, no sweating re-
sponses were observed in 62 responses in which the SPR waves exhibited monophasic negative waves. These re-
sults suggest a close relationship between the positive components in SPRs and surface sweating. Our findings
have presented a clear answer to the controversy surrounding this problem, and have partially verified Edelberg's
poral valve model.

Key words: Palmar SPR, Palmar sweating, Surface sweating, SPR positive wave,
Edelberg's poral valve model

The question of in which part of the skin the
elecrodermal response (EDR) emerges has long at-
tracted the attention of researchers. In particular, sev-
eral models have been proposed with respect to the
mechanism of peripheral occurrence of skin potential
responses (SPRs) exhibiting negative waves, diphasic
waves, and positive waves. It has been suggested that
negative waves which are slow in reaching inertia and

positive waves which are quick in reaching inertia

Received Feb. 17,2001; Accepted Mar. S, 2001

arise from different origins (Forbes & Bolles, 1936),
and the two-effector hypothesis was proposed. On the
basis of the study results suggesting that negative
waves originate from the sweat glands and positive
(Takagi &
Nakayama, 1959), and the finding that positive com-

waves originate from the dermis
ponents are affected when various cations are applied
to the skin (Edelberg, Greiner, & Burch, 1960), it has
been assumed that positive components are an inde-
pendent phenomenon, and emerge at sites different

from negative waves. Research results with respect to
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skin conductance responses (SCRs) and SPRs were
obtained, leading to the so-called membrane model for
the emergence of EDR (Edelberg, 1972). This model
hypothesized the presence of a membrane for the
reabsorption of sweat, which regulates the level of hy-
dration in the epidermis, and prevents excessive hy-
dration of the skin surface. However, the presence of
this membrane and its innervation have not been ana-
tomically demonstrated to date.

Fowles (1986) carefully reviewed various studies
on the mechanism of emergence of EDR, and pro-
posed a single innervation model for the above-
mentioned two components. The EDR emergence
phase introduced in this model is composed of the se-
cretion of sweat, the reabsorption of sodium in the der-

mal duct, the rise of sweat in the epidermal duct, the

movement of sweat across the duct wall into the

corneum, and the stretching of the duct at the epider-
mal level which may occur when sweat secretion is
sufficiently strong. The stretching of the duct serves as
a trigger for activation of the ductal membrane. When
stretching of the duct reaches the triggering level, the
permeability across the duct wall rapidly increases, re-
sulting in an elevation of conductance. This model! is
attractive in that it explains the membrane characteris-
tics of the EDR effector, without assuming different
innervation for each process of EDR.

It has been a long time since a close association
between palmar sweating and EDR was suggested.
However, no consistent conclusions have been drawn
because of the lack of appropriate technologies for de-
termining sweating, and differences in the methodol-
ogy of EDR determination employed. In this study, we
simultaneously recorded sweating responses from the
palm and SPRs using a recently-developed highly-
sensitive continuous sweating measuring device, and
compared our results with various findings reported

previously.

Methods
The subjects were ten healthy male volunteeis

aged between 19 and 21 years. Informed consent was

obtained from all subjects.
Apparatus

Palmar sweating was determined using a capaci-
tance hygrometry technique. A capsule covering a skin
area of | cif, which was mounted on the left
hypothenar eminence, was ventilated with dry nitro-
gen gas at a rate of 0.3 Vmin. The humidity of the ef-
fluent nitrogen gas was read with a capacitance hy-
grometer (Hydrograph AMU-2, Fourtion, Nagoya, Ja-
pan) and recorded on the pen-recorder described
below (Fig. 1). Capacitance hygrometry has a quicker
response and a higher linearity over the full range of
relative  humidity  than resistance hygrometry
(Sugenoya & Ogawa, 1985). The time delay in detect-
ing sweating was minimized by reducing the length of
the tube connecting the capsule and humidity sensor.

The SPR was measured with equipment which
has stable DC amplifiers and a high input impedance
recorder (Toa, EPR-23A, Tokyo, Japan). Two Ag-Ag
Cl Beckman cup electrodes filled with 0.05 M NaCl in
Unibase were attached by means of double stick adhe-
sive collars. One active electrode was placed on the
left palm adjacent to the capsule and the reference
electrode on a lightly abraded ventral surface of the
left forearm. Fig. 2 shows the capsule used to measure
the sweating response and SPR recording electrodes.
Procedure

Each subject was seated in a comfortable chair
with his eyes closed in a quiet room and was informed
in detail of the nature of the experiment. The elec-
trodes and the capsule were then attached, following

which was a 10 min resting period. A series of hand

DC-AMP
O
Skin

Pen recorder

Fig. 1 Diagram of system uscd to monitor sweating rc-
sponsc.

_2_;



Yamazaki ct al.: Palmar SPR and sweating

Fig. 2 Capusulc uscd to measure sweating response to-
gether with SPR recording electrodes.

claps and bursts of white noise (85 dB SPL intensity
and 0.5 s duration) were administered at random inter-
trial intervals between 40 and 60 s. The experimenter
was seated to the rear of the subject and operated the
apparatus. The experimental session lasted approxi-
mately 35 min. The room temperature was maintained
at 22 to 24 C. The white noise was administered by
a speaker placed | m behind the subject.
Scoring of responses

SPRs to each stimulus were scored on the basis
of the amplitude and wave form observed within 0.5 to
3.0 s after stimulus onset. SPR negative waves of 0.2
mV or more were measured from the starting baseline
to the peak negative deflection. In diphasic SPRs, an
amplitude was measured from the negative to the posi-
tive peak. SPR positive waves of 0.2 mV or more were
measured from the starting baseline to the peak posi-
tive deflection. SPR wave forms were classified into
monophasic negative, distorted diphasic, diphasic, and
monophasic positive waves. A distorted diphasic wave
indicates a wave form in which a negative wave in-
duced by the stimulus shows some small positive
notches and then reaches a negative peak, and a wave
form in which a negative wave exhibits a sudden de-
flection, but does not exceed the baseline to turn posi-
tive, and increases again on the negative side. Sweat-
ing responses of 0.003 mg/cni/min or more were meas-

ured from the prestimulus baseline to peak deflection.

Results

A total of 202 SPRs, including 62 monophasic
negative waves, 22 distorted diphasic waves, 98
diphasic waves, and 20 monophasic positive waves,
were recorded in response to the above-mentioned
stimuli. When all SPRs were paired with sweating re-
sponses, it was found that distorted diphasic waves,
diphasic waves and monophasic positive waves were
all associated with sweating responses (100%). No
sweating response appeared during monophasic nega-
tive waves. An example of simultaneous recording of
SPRs and palmar sweating is shown in Fig. 3. A sig-
nificant correlation was obtained between the ampli-
tude of SPR positive components or positive waves,
and corresponding sweating responses (+=0.53; F
(1,138)=18.82, p<.001).

Discussion

The ventilation method is suited to quantitative
measurement of local sweating. The ventilation
method is the most common method at present, by
which a capsule covering a small area on the skin is
ventilated with dry air, and increases in humidity at
the site are determined and recorded with a hygrome-
ter. Resistance hygrometry, which is a variation of this
method, uses humidity-related changes in electric re-
sistance of hygroscopic elements, and is capable of
continuously recording the sweating volume, and ac-
curately detecting subtle variations in sweating. How-
ever, a disadvantage of this method is that the re-
sponses do not accurately reflect decreases in the
sweating volume because the dehumidification rate of
the hygroscopic substances is relatively slow. The ca-
pacitance hygrometry method using a highly-sensitive
apparatus employed in this study is superior to resis-
tance hygrometry in terms of the frequency properties,
accuracy in reflecting decreases in humidity, and reli-
ability of the data obtained (Sugenoya & Ogawa,
1985; Sugenoya, Iwase, Mano, & Ogawa, 1990).

A close correlation between EDRs and sweating
has been suggested by a number of studies. It seems

important to present some of these studies for
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SPR

.
.

utuiz,wo /3w 0 "0

Fig. 3 Simultancous recording of SPRs and sweating responses(SR).

The notch on the event marker indicates tonal stimulus. Negativity at the active electrode of SPR is indicated by an
upward deflection. No sweating responsc is appeared during monophasic negative waves(a). Sweating responses arc al-
ways observed during positive component of SPRs(b,c,d).

interpreting our study results. Reports of the lack of
SCRs or SPRs in patients with a congenital absence of
sweat glands (Richter, 1927), or patients after periph-
eral nerve section and sympathetic ganglionectomy
(Richter, 1927; Richter & Woodruff, 1941), and re-
ports which suggest that, similarly to after peripheral
nerve section, blocking of the activities of sweat
glands by such drugs as atropine eliminates SCR and
SPR (Lader & Montagu, 1962; Venables & Martin,
1967; Wilcott, 1964) seem to suggest that EDRs do
not emerge in the absence of sweat gland activities.
Regarding the relationship between EDR and surface
sweating, the emergence of negative components in
SCRs and SPRs about one second prior to surface
sweating has been repofted (Darrow, 1932, 1964;
Wilcott, 1958, 1962). These findings indicate that
negative components in SCRs and SPRs originate

from electric activities deep within sweat glands.

There is also a report suggesting a close associa-
tion between SCRs with a rapid recovery limb and
sweating or positive components of SPRs, and that
positive SPR waves are more closely associated with
sweating than negative SPR waves (Darrow, 1932,
1964).

According to a study on latency in EDRs and la-
tency in surface sweating (Wilcott, 1962), there was
almost indistinguishable synchronism between the la-
tency in positive components of SPRs and the latency
in surface sweating, in contrast to negative compo-
nents of SPRs. Moreover, obvious sweating was not
observed in some cases during the emergence of SCRs
and monophasic negative SPR waves. These findings
on EDRs and sweating appear to indicate close asso-
ciations between these two factors. Wilcott (1962) si-
multaneously recorded and quantitatively analyzed
and SPRs, and reported

sweating  responses
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correlations of 0.62 to 0.80 between sweating re-
sponses and negative SPR waves, and close
correlations of 0.81 to 0.95 between sweating re-
sponses and positive SPR waves. It is true that the cor-
relation between sweating and positive SPR waves
was strong, but some correlations were also noted be-
tween sweating and negative SPR waves, and there-
fore, it is difficult to speculate on the association be-
tween sweating and negative or positive components
of SPRs from these correlation coefficients.

Several studies have attempted the simultaneous
recording of sweating and skin resistance responses
(SRRs) which exhibit only monophasic simple varia-
tions, and reported correlations of 0.8 to 0.9 between
these factors (Adams & Vaughan, 1965, Wilcott,
1962). These studies suggest a 1:1 correlation between
the sweating volume and the SRR amplitude. How-
study has

correlations in only four of 12 subjects investigated,

ever, another reported  significant
failing to observe meaningful correlations in the re-
maining eight subjects (Edelberg, 1964).

The greatest reason why the past studies have
failed to observe obvious associations between the
SPR wave forms and sweating, or failed to agree on
the relationship between sweating and SRRs or SCRs,
may be that sweat-measuring apparatuses with a rela-
tively slow dehumidification rate of hygroscopic sub-
stances was used in these studies, as mentioned above.
Therefore, the responses observed in these studies may
not have accurately reflected the decreases in sweating
volume. Highly-sensitive sweat-measuring devices
were not available at that time.

In the current study, the emergence of sweating
responses was not observed when the SPR waveform
showed negative waves. On the other hand, the emer-
gence of sweating responses was confirmed when the
SPR waveform exhibited distorted diphasic, diphasic,
and positive waves. These results indicate that the
SPR negative waves represent electric phenomena
deep within the sweat gland, while positive SPR
waves and positive components suggest electric phe-

nomena closely associated with surface sweating.

Concerning the physiological mechanism of the
emergence of SPRs, Fowles (1974, 1986) suggested
that negative components emerge while the sweat se-
creted from the sweat gland body to the sweat duct
does not reach the sweat duct of the mucus layer level,
and that positive components appear when the sweat
secretion is continued until the sweat duct is filled
with sweat to the level of the mucus layer. Recently,
Edelberg (1993) partially modified his membrane
model, and proposed a new model of intraductal pres-
sure. It is the poral valve model which suggests that,
when pressure is applied to the closed duct space be-
tween the sweat gland and the electrode on the skin,
the pores in the skin open up like valves, and the con-
ductivity of the duct rises sharply, thereby increasing
skin conductance. This pressure model is valuable in
that it does not assume the presence of a reabsorption
membrane in explaining the rapid changes in conduc-
tance. In this model, the sequence of events in an EDR
can be summarized as follows; A) At first, the sweat
duct is empty and its pores are closed. SCRs and SPRs
are not observed at this stage. B) Although the duct is
partially filled with sweat, the pores are still closed.
Negative components of SCRs and SPRs begin to
emerge at this stage. C) When the duct is filled with
sweat, the intraductal pressure becomes higher than
the tissue pressure, and spreads the poral valve to in-
duce éurface sweating. At the same time, sweat is
driven into the deeper corneum of the skin. At this
stage, SCRs increase even more, and SPRs turn from
negative components to positive components. D)
When sweat is released from the skin surface,
intraductal pressure falls below the tissue pressure,
and pores on the skin surface are closed. Closure of
the pores results in sudden decreases in conductance.
At this stage, SCRs decrease, and the SPR wave form
begins to shift toward the negative side after reaching
the peak. The results on SPRs and sweating responses
obtained in the current study appear to partially verify
this model. This model is attractive, and will become
even more refined by verifying studies conducted in
the future (Hugdahl, 1995).
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Sweating responses were not observed at all in
the presence of SPR negative waves in our study,
which contradicts the findings of Wilcott (1962). This
contradiction may be attributable to the above-
mentioned differences in the sensitivity and reliability
of the methods employed for measuring sweating. Al-
though we observed the significant correlation be-
tween the amplitude of SPR positive components and
sweating responses, the coefficient did not show a
close correlation (#=0.53). It may be explained by the
method of measuring the amplitude of positive com-
ponents of SPR. Development of a reliable method for
measuring distorted diphasic waves remains a problem
to be solved in the future.
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Fig.1 Number of SPR categorized by waveform in both the active coping and the passive
coping. Vertical bars show the S. Es. (*+ p<.01).
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3t ME#ITo. ZDRER. BB LS
OHRIZZ BN RS &l U T e 2
AL (¢ (19)=1.84, p<.10),

B g

HRKHEE L CVERMK & SPREIOHBERE %
Table 1 izn L7z, BERERESA LRELR
LR AEOHEREKIE .8 THNFETH -
7= (p<.0l), BHAEIZT2.3%THDH., WMEHK
I IEEWE OHEBENEED &5z, BERER
ES s L REARE SR O MHEREIL —. 47T
HOEBETH-7 (p<. 05, FHAEIX2]1.8%
THH., MEHMICIZPREDEOHEBED O
STz, FEARLEA & IREEAEE AR O HE
REE.64THVEETH -7 (p<.0]), 3
AHEI340.0% CTH D, AR IZHEREOM
B2Eo sz, HERERESRA & BN

|l

BiE—.54THOEETH-7- (p<.05), A
#1329.2% ThHh h . MEHEICITHFREOED
FHEEASER D S L7z, fhoBERIC T A E 2 MHEE
W7o 7,

£ B

AHZETIE. 24 1 BOBEERE ICREBHY AL
&M & 2B G A FE L. Mg DSPR
EHROZELEBET L 72, BEBIRIN STk
SPR&IETE D HIREIC 13 A & NLin o 1255,
BN SEAE C LI RERR AR TR & BB B
DO HIRBH Y b > 7z, SPRIZEE/KEDEL
LERERIC IR A DS S ., HERKEED
B\ TE B RO AR 1 VX BB AR O B i
HEEBEMICHERT 2206 (BT, 1986;
FE - - LR - U8 - FHE, 1971, ZEIRIN

MBI B 2RSPRIGE (N) L OMBER  LEAOREKEISBEEIRINLIES & KL T
Table1 Correlation coefficient of each variable
questionnaire SPR (N) SPR (m V/N)
self-esteem  trait-anxiety state-anxiety  active passive active passive
self-esteem -0.85 ** -0.47 * -0.54 * -0.33 0.17 0.08
trait-anxiety -0.85 ** 0.64 ** 0.30 0.12 -0.09 -0.04
state-anxiety 047 * 0.64 ** 0.16 0.27 0.04 0.12

**p <.0l,*p <.05

137



BrobEZSNS, F7-, REBIYRHLSEM
THE L BE _HEEOSPREGEIE, o
SPRIEFEDRIGER £ L CHEICKRTH > 72,
FIEfi  (value) & SPRICIZEHEABGIH D .
55\ REOG A I IR I ERIRIETH 2
DD, R DOIEMIZE Z DIRIGIZEA L .
b HREU EORIEC % 5 & Baf AR
B4 %, SOICRIEMASRE T &, Bath Btk
HIRT 259145 (%K, 1986; (Ll - A -
=i, 1991, L7228 CHIBM D i 5 AT hH .,
BEBIHIRMLSEF D DB RS L 0 b &
PoftEnzis,

FRSPRHBIE & & HRSPRIIGE YD £7-. #E
BT ALSEE D 5 D3 Z B RHLEAE & D & KT
b > 7o HRIZBEBH YRS o /5 A3 32 Bl i sof
e L D b E A% R L 72, Sosnowski
etal (1991) D&IRICHK-I< &, HRIZBEEN
MAAGATEML . —77. SPRIZZEIN L
HCTHFICHIRT 2 EFHEEI N, L Lad
5. SPR, HR & b IZBEBIRYRIAL SR o F H352 8
FIRHLGEE L D LML Tva 7z, HRIZAS B
% & BIRBMREZ O A IR INTE
D, —7. EDAGFICRBMHRERICER I NT
Va5, STRARRR & RIS BA R R L FE IR /R
HAT23b00, Wi#FLHFEICHLBEOME
Frfe L Tw3a  (Fa#R, 1998)., AWFZEopedEing
X ALGEAI B 1T B SRR DRIE 1. ZEI
NGEHEDZNE D bR TH-EEZ S5,
HRO MM E L SPROSEHIZ D %S5 724 D
EBHTE 2,

BV S & ENREME RO RE R 5, REE)
IRHL S IR IC R A BT LA 2 &
REI NI I e Y 2R L 725D
Wre 2 EAVHIBAL 7o, BEBLYALIC BT B D
M %SO ITLHE X, BIE-D 1 & LIS H
(mental effort) D E X ICEE T 2 £ W3 EHg
b H % (Bongard, 1995; Fowles, 1988; Gerin
etal., 1992), L7Zzd3- T, KFECTHREIN
7-SPRE L UHRD RG34 > id. il 73 B2
L 7 SRR R O HRE & BRI /KHED B R, Bl
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DTEBLOLNBHOEIITREEALZLD L&
ZoNb, —H., AbLyHd—IciT 2@ERFE
BOEENHHERRGICKIITHELEET 2
BBEBH B2, LrLEMES, LIS ES
A ML AREE (PTSD) %z & &ML T, AW
TTHOWEY =03, ALy H—E L TR
FEDSIER IS TH 572 & WA B, HBBED
F—LIIR L THA — T BmE 3wz
ZEDS, KFFRDA ML v =18 T 2 8%
HBIEIABREThH-- - EEZoNE, OV
Ea—27—LFEOREE LT, BEINL
XD LIRINERESHOTTEEZ LTS L v ) Al
Ricidiziz—EosAon s (fadk, 1998; #H,
1998), ZD7=®ic. KFETIEA L v 5 —
ICXf T B ERBROEEII HER KGO TE
BEihohwnwtEZILNS,

HRMOR RS BURBRESS LT
ALBROENIE, @OAEDHBENES 5,
HERERES S ESPREBKORBIC I, g
OB OHBEDED b, WEREE IR
DFEHR £ SPROHBEEHOXE 2N & 2 5,
HERERESEDENS L1, BEEIHLE
fECSPROBAA TR L -5 ZQICHH L2, HE
REREBEORLEL > 241200 T, B
Bh N LSt D PRI SPRECIG B 2 FEZR L 7- 45
R BlE A B O BE D R R U & ks
MR E D b %o te, REBEDEDARHE L
LT, HEE MR R oEmidRag o ik 4 2EDA
DB EBROEC I BRI TS
(Lader & Wing, 1964), 7K I+ T fff - ep
(1991) DEEHEIZHES &, KIFZEICEWTEHER
BKER TR L 72 E . HEEF B WM
FBIZECTOL Wb DD, FRRMICKEIEE &h
HALEH L RABEOERLKEH S Z Lo
O DIl o7, BBERERER SO/
BIEREARIE . BAMERO@MEIC &
DEREEREICH - EEZONE, 201D
WL BB T 3 ENMEL I L, SPRO#H
Hizokdot b wi 3,

Bl AR R D R AR IS I3 B 2 R BN 7 SO %



Y v T 3% (Lacey & Lacey, 1958;
Wenger, Clements, Coleman, Cullen, &
Engel, 1961), #lz £, &% - K-l (1999)
E RN I K B E BRI I B AR
RiEE 2 ik LR, HR, EL L ME4R
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Autonomic response patterns to stimuli induced stress

Asako Honda*, Asako Yoda** & Katuo Yamazaki***

Abstract

The cardiovascular responses have two response patterns. Active coping
is associated with sympathetic activation, and passive coping is engaged in
the parasympathetic system. The former is defined in terms of opportunity to
influence the output of an event, whereas the latter occurs when an
individual cannot influence the output. The purpose of this study is to
investigate the effect of both ways of coping on the autonomic nervous
system, and to detect the autonomic response patterns to them. Twenty
undergraduates were paired. One performed a computer game task freely
during active coping, and the other stood still, monitoring the task during
passive coping. Both ways of coping were changed over every session. Skin
potential response (SPR) and finger plethysmogram were continuously
measured during each session. Participants completed two questionnaires
about anxiety level and self-esteem. Results of SPR waveform indicated that
biphasic waves and positive waves decreased during the passive coping.
SPR magnitude showed biphasic waves increased during the active coping.
Heart rate (HR) during the active coping was higher than that during the
passive coping. Increase of SPR and HR suggested that the arousal level and
stimulus value during the active coping were higher than those during the
passive coping. Participants with high-anxiety showed much SPR as a result
of an excessive autonomic activation. Both motivation and mental effort
caused the increase of HR during the active coping. The autonomic nervous
system responds in a specific way to specific stimulus. It is suggested that
the response patterns of SPR increase amount of magnitude of biphasic
waves during the active coping and decrease biphasic waves and positive
wave during the passive coping, and that the response pattern of HR
increases during the active coping. The response patterns of both SPR and
HR appear to be caused by sympathetic activation, high-arousal, motivation,
and mental effort.

Key words : autonomic response pattern, active coping, passive coping.

*Graduate School of Human Sciences, Waseda University
**College of Humanities and Sciences, Nihon University
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Effects of aerobic exercise intensity on emotion and hemispheric asymmetry

Asako Honpa
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We studied the relationship between hemispheric asymmetry, emotion, and aerobic exercise intensity. Nine
participants used a bicycle ergometer to exercise for 15-minute periods at 2 different exercise intensities: a com-
fortable self-established pace (CSEP) and 70 %V O ; max. CSEP was defined as exercise intensity that the subject
subjectively determined to be comfortable. Electroencephalograms (EEG) were monitored prior to exercise and
during exercise recovery. To evaluate emotional changes associated with exercise, questionnaires were completed
prior to, during, immediately after exercise and during exercise recovery. The « -power spectrum of the frontal
EEG was classified as follows: « 1, 8-9.5 Hz; @ 2, 9.5-11.5 Hz; and « 3, 11.5-13 Hz, and compared at F3 to F4
for each « -power spectrum. Both exercises at CSEP and 70 %V O , max intensity showed decreased anxiety be-
tween immediately after exercise and during exercise recovery. Duration, rise, and fall of positive emotion and re-
laxation differed between exercise intensities. Exercise at CSEP intensity was not hemispherically asymmetric
prior to exercise and during recovery. Exercise at 70 %V O ; max was not hemispherically asymmetric prior to
exercise, however, the « 2 power of F3 was lower than that of F4 during 60-minute recovery. The left frontal
o -power spectrum, specially « 2, at 70%V O ; max would reflect increased positive emctions and decreased
anxiety during exercise recovery. These results are discussed based on the approach-withdrawal model of
Davidson.

Key words: emotion, hemispheric asymmetry, exercise intensity.
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EHLOHE 19%3%F 2001

[ #] AFRETIE, WEORL HEE)HENE &L aTESME (EEG) IKRITTHRLRE L.
BEICIIHRBEECR - ALBL70%V0 smax 2 BEL, FNFNIS minDBEBE T )L T X — 7 &8
EL7z RBHONR-R &L, FTEEE’RELEL L FHENETEE CTH o7z, WMEFIIBMLE
BFRFEIEBND, EERT & HOLEFRE I ZRITEIEEG T 308 L /2. EEHICE ) RIS B bid g+ A
v, EBET, EEd, R TRO, EHRREOSKETF v 7 L7, BISEEEEGIZ, 8 HzLL 95
HzRKiii % o 1, LATREBRIZOS5-115 Hz% ¢ 2, 11.5-13 Hz% o3& L, &HHEBD o« 37 —HEEE
(F3&F4) THELA MREEHCR-ALMELTI0%V0  maxLhOEEH T, EHOBRTHEEDS60
min® BER 2 E L T TREALHPER L 72, BLGEOESHTIE, REERY T v 7 ABROEER:S
RHREERIEVYH o7, REHCOR— RAEHETIE, B L EEHROBEI « X7 —IIEEEIEA
Shiedorz. —F, 10%VO maxEtr Tl o ST —ICEAZO R OESRTICHE LT, EERTHD
O 1R BE BT VS ERTSRER AT ERAR A L I IIE L T/, ARFZRD70% VO cmax S E T8 & N ERTTHERD

a /N —,

&0 DT« 2, ERHROFALEREMBEVRBLbDEEZ SN UEOH

F3DavidsonD 1L (approach) —E (withdrawal) fTEIEF V0 Sakaa L7z,

GRIEE ERIBICIEELEENH L. I
T, EEIRICET ARBEIFOMML A REED
B, RERLOBERE L EVPBME(RESNTE
7= (Bahrke & Morgan, 1978; Biddle & Mutrie, 1991;

Morgan, Horstman, Cymerman, & Stokes, 1980;

Nowlis & Greenberg, 1979; Willis & Campbell,
1992). I 5 DS TIERIEEHIIR B & &850
CEBIRICGERAL, ZOoDBANLBELNIER
FHEICHE L TWAL0M% L, EFEEDS
EER SR A IERL X BIF L T 23813 3E
Wi hwn, BRIFERCEET A REMN 2 B8R
FEIEELZABETIEH LAY, EEIEE S REE I
3, FBRNEHEEOMSFERSN TV
(Tuson, Sinyor, & Pelletier, 1995). XEiT& B &7
REEEEL A FENEFREL, B
A (comfortable self-established pace: CSEP) & [
N TB Y, REFCR—- ADEEHIBHMELE
WERBREINTWE BB - Fik - k- &40
i, 1994).

— N, EEICX AREEIE, FITEHIB MK
(electroencephalogram: EEG) DEHZED ©H b kS
SN T &7 (Hatfield & Landers, 1987; Petruzzello,
Hall, & Ekkekakis, 2001; Petruzzello & ILanders,
1994; Petruzzello & Tate, 1997). TN 5 DRFFET
SHATHHEEEGD K £7Y, o wif (8-13 Hz) /¢
T—EOELGEL LTRALNTBY, L4
DIRIEIE o THAT —HEOREICL o THEES L
T\ 5. Davidson (1992) DEF VLML, #
it (approach) 1T&1% b 72 5 9 REIE X /2 ATGH SR
ORI R BRIFICEB L, FIZHUR (withdrawal)

T8I b 72 6 TAVRERAE 134 AT SEER O AT B 70 B
EICEBRT A2 vbTWwA. L72A> T, HIGE
EEEGD o w37 —EOLEAEIL, B IR%
FEEBHWICFMLY Ay - eE2ZLNA
1993a, 1993b; Tomarken, Davidson,
Wheeler, & Doss, 1992).

INFTOMFIZ I NIE, 8 - PEEOESH
FEIZEANRT, HEysivE R IL, EERICR
BlE L REAROBBE b3 2 EARBE I N
Twv:A (Morgan, 1985; Sime, 1977). & 52 EH)
D, HEWITEEREHARC 2L, &
B 1 U A ERIE & AREROFREE I, &
ETAZLOREENTWA (Raglin & Morgan,
1987).

KT TIER)HIE & RIEDERE S SIS
PIZT B0, BEBETR— AER LT0%V
O.max (RRKEEEBENENT0%) EE) * HERE
@A L, EEER, S EERMICE S ERIEERL
D7 aY R ERIEHEEGO ERAEXIRE L7z, =
BIEE DO T ERDEARCEFEETH 5
b, REECR—2ALD H70%V0  maxDE
ESEE O RN, EEITROANTEER & RRIFO R
MFIEKEC, EREBICEEGRIEN SN
B, —F, REEEXD LT ERIREE DR~
ABENIH DR HIE, 70%VO0 . max & ) bHREE
CR—ADFN, EERDOALERR & AREEOR
BRI KE C, EREBOEEGRIENTHI S
5.

(Davidson,

S ~
wmBRE
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A EE N & RO REEICRIZTHER

FHFPAFORRLBFRFE L (FHE
Wi21.9£0.785%) ZxfRE L7

ERgAE

FREIBHEILNVIA—F (AVAHF—F- 7T
774710, @R TELE) 12X 415 min®
BRI L7, AMETIRIRREECR— RAE&MHLT70
%VO maxZ:lhxEEL. MEECN— A %&H
T, HEBREF RO PE LB 2 B ESHE
TEBEITHOEL. VO maxDERITERELET
BA, KRFE T2 S5EBERE S &I
Lo THEE SN2 &E-L L (heart rate: HR) %
H v 72 (American College of Sports Medicine,
1991). 70%V O .maxZefhid, #EREDREHRE
LHERHRZ VT, KA 1 (70% VO ;max HR=
07X (HEEmHR—ZEFHR) +%&HR) 25
B L7-HRZ EFFHEF T L ThHo72. &
BRRFHRIIAG T I CREHN T 7-0REE T, A FARE L
POHEHE L7 minMOBRIEEE L. EBIT L
HiZ1&zRL, 2 HEKETITo7/72. WEAD
EATHEF S HEBRERTAH Y > 9 —NTF v A% & o
7.

FH

CEBHRZBEL, 70% V0 max!2 M%7 3
HROHETEAIZ, HHEFELERT 10 minfllE L 7=,
FDHE, I5SminDFEEIIL T A— 5 EEHFRL
7z, EBEIFAEA S5 minT HEESEE ICFET
LI28HDNR— AFETHRIZ, 10 min—FDX— A%
HEFFS 72, FHRTHRICE, REHILEZ60
minfflE L 7=, EEEdix, 80 dB,/SPLOY > ¥/
AX %~y FT7+ U5 ERL, HE0ES
o7z, BRMIES R, E8h, EHRTHRIC
To7:. EEHFOEMMERIZ~A 7075 v %
WL TITV, OFEICE Y B 5157, EBRETHR
2, NESELHERL 2. HBREICS 2 - EH
O AEMOEREEAM (1994) 1ZHEL T,
BB ICERREEb W, BBOLLED
DETCHELR-AZFEHI L, EFHEICL T/-E
VST EAEBMERLTCBLI L], 26D
FEMOCROPEEEE LI HSTEE T &
Tdhorz. —F, 70%V 0, max5 D EHRIL,
[EHRELL )L T X — & (&SR IV IZFR L 7-HRIE
TEEPHEETAIL] Thorz WEths bE

BRI R OLEREROBICIE, T TA— 7|2
Do THREDOHFIESRT, TEALFE1TIC
AI A DEN % FREEA0 I ER S 2 7.

H R

AR TIEUTICRT IEEAOEMMKE AW

7=,
STAI . HAMRSTAL (KO - FAth - FE8, 1991)
cfEAL, EEhET, EEHRTHESY, EHRTHE
15, 30, 45, 60 min?D KW CTIREARL % &35t 6
[EEiE L 7.

RPE (rating of perceived exertion; Borg, 1970,
1973)  FEMEEEE*FMTLIHWTHE
NIZLEDTHY, 0 (B hALLRY) 512
(ARRA —/N—) FTOEENERE L 1I34ETE
E T HIEIER! (American College of Sports Medi-
cine, 1991) & W7z, EEHFDKS,7,9,11, 13,15
minfF S TEE 6 mIBIE L 7.

MCL-S1 (mood check list-short form 1 ({54 -
FHE - ik - FEFF - B H, 1996) : MCL-3 R &
(mood check list-3; A& - Z400 « flEk - FFHE - %
H, 1992) S L7z THREE] Ty 9 v 2 2
] O8HE ESTAI LM Lz 2B % N2
7oETI0EEH CHR AN TWA, KFRCIld kL
7Z2STAIZ A L TWADT, MCL-SIOH A5 A
ZWEbH 2 HEZEIBRL, 5BY 0 EE % FIH
L7z, &R 7HETEESE. kO EEHE
THICIE3E, ROBENBRIFIZE -3 8% LT
Bafb L7z, EEET, EBRLES, 10 minDEE T,
EENT RS, EEIE T LS, 30, 45, 60 minD &
Wi TAEN 8 mBlE L7
EEGDRIE LB AR

EEG D #ll & #BAL (X EHR 10,7200 12 & AF3, F4
&L, MEEMES Y L IIEEER03 s, &iEuERT
30 HzCEHB L7, EEAFHOEEX
(electrooculogram: EOG) & EEGIZH#E L TH#EH, L
7z, EMIISRIEILIRER L FH /. EEGXEOGIZ
HABEZZRERY 757 B60VAFL4) 12k
DEIEL, V2 F 2757 (Lo Fk)—, 8K23-
L) ZHVTHED EES m/s TR EEXTET
A L@, 7— % L a—% (NF Electronic Instr
uments#, 5780 PCM DATA Recorder) %% 50
L, #7754 B L. EEGIEEFO
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£ HE

ZEFFRE 10 min & EER DO FFFFC0 minlZiE > Tl
EL7.
SHAHE

BB ICFEEELEE L, STAIORERR
B4, RPEFTEMEB L UMCL-SIFEMEDHER %
ZETHEB L. MCL-SHIZHRBIERF 4 1HHE
(EZEZLTVD, RELASTTHE, 2056
DLTWA, T§20F)LTw3) OAFFEEHE
&, Vv 7 ABRRF4EHE (Vv 7 ALTw
5, ®olzh LTwa, EEEFENTVES, 20
RESTHAL) ORFEMEE KD, ThEHR
BIEE T T v 7 AROREME L TEEBOHER
rIE L7,

EEGI % A @A RIEHBMENT 7 0 7 7 LABIMUTA
ST (¥FveA4 367y 738 vANT,
T Y200 HzCADER L 2%, S&
T ) TEMCE ) o T —fEREH L.
WKIBLT, BEREDT7—F 7727 MEIZIEEIC
A L7z Hed - K-8 (1995) £5#\2, 8 Hz
LLE9s HzkRili# o 1, LU FREARIZ.5-11.5 Hz %
@2, 11.5-13 Hz% o3& 53T 7=, BB S R
02 Hzk L7:. B RIGES ORI
min&, EEFX T %5-15, 20-30, 35-45, 50-60 min

60 r

50 F

40 }

20 f

State anxiety score

10 p

19 % 3 &

2001

DEMBREE L, EXHIZBITAF3LF4D @
I8 — B & FHRNRDO 7.

et Ak

STAI L RPEIZIZ 5 (2) X EEf (6) D 2 R 7
AT &, F7MCL-SHIZIE 5 (2) X H:R (8) D

DERGEHO T FNEFNEHAL. EXBEO
EEG ¢ /37 —fEIZ2oW T, «l, a2, a3DH

BEIHIEDHLMREEIT 1. TEAINDE
& L8 Z 1ENewman-KeulsiE % F v, p<05SDHE
WEEL L.

= R

STAI

PEEHDR— AEML70% V0 ;max S DIKEE
NEd R % Fig. LR L7z, &) X EH
(6) D2 BERSE A LR, BHOEHR
i xBor: (F(5, 40)=4.72, p<01). %HEIE
DR, MEGOIREBALESIL, EEHTICHE
LTEHRTHOEOERATHEFELZERTZ/RL
7= (ps<.05).
RPE

@ EH O~ — A5 L 70%V 0 smax st ORPE
BEHESEFg 210K L. £HQXERGD 2

1 CSEP
W 70%VO.max

pre-rest post 0 post 15

post 30 post 45 post 60

Time in minute

Fig. 1

State anxicty scorc (STAI) for comfortable sclf-established pace (CSEP) and 70%V O ;max exercisc conditions.
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ZERPEONTE LR, RUEOEHRIZT LR
o, REHCR-ALMIZEEHELT, 70%V0.m
xZHOFENEGEEIHFE I, o7 (F
(1, 8)=14.39, p<.01).
MCL-S1

REE DR~ 2 %ML T70%VO0 ;max S th D RE
BRFEY) 7 v o REREF OB/ LSHEM % Fig. 312
L7 PEERT % &6 () XEER(8) D 2 R
SRS LER, KEEHZEROL (F
(7, 56)=5.55, p<01). ZEIE* LR, =&
HON— ASLHTIEESHR TR EICE U &S
AEENE TR DS minABRITIET L7 (ps<.05).
70%V O max & E T, EERTHEDIS, 30 min
WA U7 RBAE I EEIAT L D b5k < (ps<.05),
RBE O~ AEGOEENFET45 minfe &k ) b3
o7z (ps<05). FERIZY T v 7 AKKF % 4%
% (2) XK (8) D 2 BEHRGBISAT Lo MR, &
DFEMFE (F(1,8)=32.3, p<0l), BEOEIE
(F(7,56)=21.3, p<0l), BXUREEH%FED
72 (F(7,56)=9.14,p<01). ZELEHE DR, 70%
VO maxZEDEEHAES, 10 min& EEHIR T A
&, MOWTNORSE LD L7 (ps<05).

EEG

70%V O max S h D o /377 —(HHER % Fig. 4
R L7, BOWXBTHRE LR, EFHE
TH#5-15 minX D o 1& 02237 —fHIX, F3H'F4
JDLABICREL TV (ol t(8)=2.38, p<
05; «2:t(8)=2.74, p<05). T 7=, EEHRTH%
20-30, 35-45, 50-60 min® ZAEXETLH, F3D
@287 —BIEF4L D bFEIZHEL T (ps<
05). T XHI, EFERTHROBBERMEIZIE,
FERIEMAERMER L ) b RN ICREL T
7. L2Lehs, REBECN—AEHFETIZES
BTHOWTNORBERMIZS, « /87 —fEIZE
HERBDL Mo 7.

Z =

RFFE T, HMEDOR LR 5B )TENE & ATIHE
EEGIZRIZTRI R LT L. E&iidkdEgC
NR—=Z%&MHEET0%VO0  maxFED 2 &% %%
L, TNENIS minD BEE L)L T A — 5 EE &
L7:. HREBECR—AEMHL70%V0 ;maxfE T
&, EHORTEREZDS60 minDEERSICES
T RN DR L 72, IREER % O | & )

10 ¢
o L C1CSEP
W 70% VO, max
8.
o TF
(@]
2 6F
m
2 T
4 F
3-
2.
1-
0

5 7 9

11 13 15

Time in minute

Fig. 2
conditions.

Rating of perceived exertion (RPE) score for comfortable self-established pace (CSEP) and 70% V O ,max cxcreise
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Pleasant score
o
v

—e— CSEP
-+ & - -70%VO,max

prerest 5 10

15

post 15 post 30 post 45 post 60

Time in minute

.‘____

Relaxation score

- A

—&— CSEP

- - & - -70% VO, max

pre rest 5 10

15

post 15 post 30 post45 post 60

Time in minute

Fig. 3

Change in mood check list-short form 1 (MCL-S1) scores for comfortable self-established pace (CSEP) and 70%

V O :max exercise conditions. Upper: pleasant score. Lower: relaxation score.

DEFEEIIRE SN AR5/ F/2, MCL-SI®D
HRDPS, RERCR—AKHE70%VO0 ;maxds
HOEETIE, HBFERY T v 7 AROHEERS
REFHEERIGEVDOH L ZENHSHE o,
15Smin® FLy FINVEBNRBEESN— A&
wWAH L7oRE (AR, 1996) Tix, EEIFA
SminfRAHE Lo RERER, EBERICE -7

vz, BEAEICTHEECERTS. —H, Y
7 v 7 ABILEEE T HRORBIELLS minlc ¥~ 7
Mz, EEE60 minE THEICERET L LHE
ENTwa. RUREECR—A&FE2ERL
WCHEDLLT, HOSORREAMIEDEFN L D
W IZHES AL N, EEMELRAITAHRL L,
FEARAM (1996) DREEHC R~ ZIEH2%VO0.,
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(@)
T

ECN
]

[\l
v

i/’f
g
%
/
/
%
é
Z
_
Z
%

NIRRT

20-30

BF3 (1)
OF4 (a 1)
WF3 (a2)
@F4 (a2)
BF3 (a3)

BIF4 (a3)

i

:I-x-

.

7

7
A
7

"

DRNNR——————
SRR ———--

7
%

35-45

i
IO
N
()

Time in minute

Fig.4 Change ina power (x V?) during exercise at a 70% VO ;max intensity (*p<.05). The « -power spectrum of the
frontal EEG was classified as follows: a 1, 8-9.5 Hz; ¢ 2, 9.5-11.5 Hz; and « 3, 11.5-13 Hz. Vertical bars show the stan-

dard crrors.

maxDEEFEETH L3 L, AHEOHREE
CR—AIHRD HHEET S &£ H30%V 0 :max D
EEIEEICHL LT, T OEEHEEDEN
B, MROZIIRMLEZLDEEDbNS.
EEMEAERSINIBES L, FORERHET
W L - ATSHESEEG x M Stk THE L TA A
&, DTFIORTBERIEVERPE LN, REH
CAR—AFRMHTIE, EBET & EEEORIELE o /¢
T—IEREEA LN L5 72D%, 70% VO »max
FHETR e 3T = ICERED Z\VEEIRICILE L
T, EEET RO OERET IS ERTES D
FICERTE LT 7z, — R, —BREERERALOD o
INTT = R R ER O [RIERAL S T L C RIS 89428
LERTLEER, FOHIEERERAAIRIE L 22
A EBBINTHA, o FEIDRAL E X2
HREYRRT DL, «GEDVRET AHMHEIZE
HMOBEETHL., ZOIZ s, EEERORIE
YA VIIEREED « T —DIRT, F 7415
OGS A VEERIERD o« 87 —DET & L
THBETAZENTES.

BEID D 720 TARER L REEIL, LR
DAL ERIE ISR S NS & v D KAk RIvE
Rt (cerebral lateralization hypothesis; Hatfield &
Landers, 1987) %°, #£3T (approach) — iR
(withdrawal) 1TE)E 7L 05 HBH ST X 7-
(Davidson, 1984, 1992). B:EfT8) % b 72 & §fk
TSRS O 2 BRI ICE L, $ICHGR
T8 % b 72 O ARREIF LA RTSE S O AT By 72 Bt
HICBERT 5 L) O, Davidson (1984,
1992) EFNVDOEFTdHA. Davidson® € 7
t&, Kinsbourne (1978) #~N—X{ZL7:b D& B
BEInb. FRORRARLETVEEDOERIZI,
LTSRS BRRREZEN LRSS 5. EEEHO
BB IIGEROBBICHEL T, 0w oK
BE b 7257, &) b EFEEDBEGI A,
RSB IGETUEEVIEE, #19 >O8Eid 0
ELX b, MEHCEBRREFE L2881, —#

WA ERICHEED D DHEERHNEF v (Robinson,
Kubos, Starr, Rao, & Price, 1984). TN & OFEKE

BIZis, LATEREAMRERIES, LRI P
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EE.LHE

BICRCEETHZ L 2RELTWwA. F7-EEG
DaWEIEEL L0103, BEERBIIST
AEATSEEROMRIE, FEREWVIIE ) LHEK D
BIE, WRLREREUICHEREL R LCHER
DOEFHIRE, ZEPEHIN TS, Beck
D) ORE (BDI) THAIT %R LIZER,
RAa7H I LT, LRI RIEAET Y
KWETLTWwAEw I HEL D S
1993a, 1993b).

Bx3T, Davidson (1998, 2000) (X4 - ARDE
1§ A 7 & (Approach-Withdrawal System) |Z*f
B3 ARERL L HEEX L TOL I IZEHL T
A . | RIATSEE ML &, BUATSHA O FRE
fER, BIAE¥, FEEEZ, R, AisRIsEEE,
HTERE, HURTER. &5, Th oo
i, BA, BUEBROMAICESTAEHLLH S
B, EHLh—FDY AT AL ) BEEBESEND
DY H5H. FRBEBZIC, FBRITEHRZIC
LT 51 IO DORARMNAED L) ZME
= AR L, EARMERIEED L9 5
BTRERIGLHERTL2ODIOVWTIEAHLELSE
VY,

Petruzzello & Landers (1994) & Petruzzello &
Tate (1997) & Petruzzello et al. (2001) %, 30 min
DMLy FINVEBFIRICEEGE IREART T I
L, EBRICARER & ERIIEE DAY 2 BRIE
RO KOOI E BT A L, KIFFEDT0
%VO . max5ethT, EEHRTERDS EEHGO
min® & X B G2 72 ERTEHER D o 737 — 1213,
EHROATEREPRFEIRBL Tnzd DL
EZxzoNb. B PEEOESHEE I G, HE
#I5EV70% V O cmax D EBTRE AT, IREERL DR
W R ET A HFRIMIIE AL TN S
(Morgan, 1985; Sime, 1977). ABfFETIE, EH5h
FEDEGHIIEEGR R <, EERTHROEERICH
B AR AR, T2, )T vy AR
EEERE O ITIIER L, EFRTHROMEE
BUCIZIZAICEEZ/RL 2. LA Lad™s, EEE
FEAGEWIRBEEH R — A TIE, EHFTER
75 E1E60 mintl £ 5 £ T, AITEERD « 737 —
WCRERERRBO Lol O &L, BRHMK
W2 &5 BCEHE L AW F LY — I — 12X HEEG

(Davidson,

19 % 3 &

2001

AEffie OFEHEL REL TV 5D, ABFZETIE, B
Y58 70% V O cmaxi BN #4124 U - A TSEER 0 5
FERIBRE E AR OBEE, - (REIFOHEM - ) 5 v~
ABDEREE & v ) BRERIC, BRI LERE A
WHEELDEEZD.

T/, KUFSETISHFM (1995) #B8E 2L
T, dEDOFHEIDICHEL, FRFhon
T —{HERg 7. BERANTII8 HzBI & Dslow o %
12-13 HzDfast e I THB LI W E VbR TV 5
(KEE, 1985). TERDEFFETIE, 8-13 HzD o #F
WA —E LT LR, HREREE ANREE
DREMEE A NZZLTWE D DHE W (Davidson,
1992, 1993a, 1993b). LA L %255, KFFETIL
REDEREPRBIBEB LU 7 v 7 ARIZHET
L ETSHEREEGIY, o 1R «3DHHEBGT LN D, «
BOHRLEERTH S a2 kKOS B Z &
FHOME LT
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Influence of emotion-inducing film stimuli on autonomic response specificity
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2-579-15 Mikajima, Tokorozawa, Saitama 359-1192

Hiroaki MAsaki
Research Fellow of the Japan Society for Promotion of Science
Katuo YaMazaxi
School of Human Sciences, Waseda University
2-579-15 Mikajima, Tokorozawa, Saitama 359-1192

Autonomic response specificity refers to a patterning of autonomic variables according to a particular stimu-
lus. The present study investigated the autonomic response patterns elicited during the viewing of video-taped
stimuli selected to produce positive and negative emotions in the viewer. Neutral footage, designed not to provoke
any emotional state, was also used. Fifteen participants successively viewed three 10-minute films; blood pressure
(BP), electrocardiogram, fingertip temperature and respiration rate were measured throughout the viewing of the
films. The participants completed two questionnaires after each film presentation. The questionnaires concerned
the emotions that were provoked by the films. Once the provoked emotions were identified by the questionnaires
the physical findings were analyzed; cardiovascular responses decreased during positive and increased during
negative emotion. Fingertip temperature increased during negative emotions but did not change during positive
emotions. From a hemodynamics viewpoint, the increase in BP resulted from an increase in the peripheral vascu-
lar resistance (PVR) and heart rate. Based on the cognitive aspects of the responses to the film stimuli, the differ-
ent cardiovascular patterns during positive and negative emotions were explained by the stimulus intake-rejection
hypothesis; i.e., cardiovascular response increases during information intake and decreases during information re-
jection. In conclusion, autonomic response specificity patterns may be detected among different cardiovascular re-
sponse patterns using emotion-inducing stimuli.

Key words: autonomic response specificity, emotion, cardiovascular response
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[(E ¥] BEARRORCHFERL R, BEOREIIN L CREOERWRIEHTEL 22 v .
ARHZEOBERIZ, 1E- BOFEIMREICHT 2 BERRAOREHER L RBT AL, HERERD
ERICE o TRIEHERUT LI L ThHo72. RI0minBISHEE L7z 3 BEOBEHEE BT, To
THBEAN, BORBBMESRY, BEOEBIIRES L VWERHEG L2 RELL. ISBOBBELD,
MmE, LEM, BRRELER, Wl FEBE L. BERMETE, EERICLo TlREINE
BIIOVWTEFESEL. 20OHE, E- BOEEMRESAEL LI2, 2RAFNENE L2 E8H IR
AN WMBFEPER S NHAT, LEOLEROBIEIR, FOBEMWERTIHMETL, BOEE
MUERFTII EF L7, IBRRERERIZ, EOFPRERTREL L2, -72000, BOEH B
TREBBIET LA, BRREREROKTIE, B, BEE Vo -mWEOBEREIIE S EHLE
EHOLFIER L7230 E2 005, MATHEMNEEDS, FWME R GFEmMERTE LK
DEAVEELZDDTHELEZOLNS. T/, FBIIHTARMWEEDS, BHERBE CTHS
NLEGERTELZ 2.0BINERKE/ (Y V1d, T AL —IERIREDS b HBTEETH L. FOBEMR
RCRFCIIBME RIS EBIR 210 X, BB B AAZ 2O LRNE RIGENET LS. —F, B0
THENER TIIAR MRS 2R L - Lo TENOINL b D EEZ SN S . BEIZL -
TR INZIEEBOEESIIWNT IR L FEMORIC/ Y 13, BEMBRRORCEREESHRE Sh:

CEERRLIEEZOLNS,

PO EL LT, EEXRE, SE BEEOX
Y (expression), EEE (arousal) ® L&, FEHEY
R AR WIS OFEM (valence) DZEAL
WEIT 6N A (Russell, 1980) .
BRICIIAEIIRREORILEE) 2 e hn, TNET
HEMERORIEHEM (autonomic response
specificity) (Z{EH L7-BMEBZNHESHSE
CATbhT& 7z, RICHEML X, BEOBEIMR
EERIBIE L CHE0ABMRKICSELLZ L %
V29 (Lacey, Bateman, & Van Lehn, 1953; Lacey &
Lacey, 1958). 4% |ZEkman (1992) #5374 1{& &)
(basic emotion) & LTI L 7z, By, i,
BOE, ELA, R, B3I TAREEERD
WEIISC, HEMEROEZEIIBIIERT T -
BIGBTH720 TR, BAOBBEHESLH 5
TEFHLMIIINTE, FE, LHEHE
(heart rate: HR) &, BV, M, FELATHAH
L, BECBEITRELTH. HMEIE, B
NHYBDVOFPLHIZEETH 2L (Ekman,
Levenson, & Friesen, 1983; Levenson, Ekman, &
Friesen, 1990). 7272L, B—O4ABIEECHEH
EHANTAILIIATRERTH ), BEHOBAEMZ
FOEEZAAGDEDL L TIREDTHEEHF
WL B, TORRE, SEXRBHHENL
UG8 % ISR W& T & 72 (Collet, Vernet-
Maury, Delhomme, & Dittmar, 1997). L& L % %°

T, HEBRE

L, BUCHFEMIX, BAZE, KRR, BT
Lo TEDORILEELRLEHR UL L0, EK
PEERELZoTVRAEWVITRELH Y, BEEIC
EOVTRICHEEOERIITIRDLNI TS
(Hinz, Seibt, Hueber, & Schreinicke, 2000).

EER A P L AREIIHT 2 BERERO RS
BEMETRELETHEOL L, HsEND
AT A4 FERR, HminBOBEN®ERIC
FoTEHEMWELTWE, LrLiedS, £8
EANTLRYERRICEZ LRBER?, BE
EETRETLAHEBEENIIE LV OIION
TIRERIKRL. BREAWLESOEREZN
R BEIRISICIE, BRERCEESEBELT
WA, FBOFTOHFICHEOERIE, FEHY -
EHEMERYSOD L7010, BBEOFELY LY
BEOU, BWEERIC*BET S (Detenber,
Simons, & Bennett, 1998) . Simons, Detenber,
Roedema, & Reiss (1999) i, #i-H & #E %1%
BRI s L CHW/RE, HEX, HR, &
Ba ¥  ABLUEHMTFEDOEILITENHE
ERDOFTREL, M EEE L KEEKED E
AELLTTLRMIEL:. TBEETIE, 1F
EicB O FHRICIIT A FBNEENS M
FaN/: BEE XD LEEOLFL, BEOH-S
BRAVE-UPHFAEINLIEHS, #HBED
RAFEBRLEBENOLELRE L h2 £



LS T

N T % (Lang, Dhillon, & Dong, 1995). T D
L, BIZBEOFHRERIZITITRL, BED
2T 7 A MOIFEEMRRICEEFEREHS T
HEREENSL. LHoT, [EEHM#E T 5%
g e LCIEEE L D b EE VW5 A0NE L
TwheEzzbhb, $7:, BEINFHZHE
P AT A, X—R T4 e LT, Btk
BB ERERTLEHREVAENIR I TS
(Gross & Levenson, 1995; Philippot, 1993).

INSOMREER T 2 TAMZETIE, MEZ 10
minfICREL, BEFHBEOI T R M EEH
THIET, FHr LB ERIEL ) ERA
7o, BLgEL&HBE LT, FEOBETHET S
Positive5efd, B DIEE) % Wik § % NegativeZ: ¥,
BEOFEEIIBRIE SRV Control % 83X E L
7. COFHEICED, E - BOEEEE IS
5 HAEMZEROCFEE LR T 2 L L, B
BHREROBREICI > TREHERINT LI L %
wEr L7z,

D I~

wmEE

FHFEFEET, LEEOIBREKFARY
RERAEISHEHBRE L L (CFYERK 239+
1L8K). WThIAELBROBREIINT HEELXRF
7z
Kk BRULLERAE

M+ (blood pressure: BP), L& (electrocar-
diogram: ECG), AR XEEHm, BEX
(electrooculogram: EOG), Mk, FER7AHEIRE,
P71 AL KHE / UL (skin potential level: SPL, skin
potential response: SPR) % [kl L7-. BT
ETREIRERTY A7z, SPL, SPRY K< £
TOEERBER, K)7597 (HEAEBER=ZFH
360) *FHWCHIEL, L2577 7 (BERER
=RH LI Fok) - 8K23-L) EAWT, #%
DEE 3mms TR FERFLE. $72, 7—
% L a — % (NF Electronic Instruments % PCM
DATA Recorder 5870) I[CHEGLHRL, + 774
CALEZH L7z, SPL, SPRIZLVI—% (HEE
BELT¥ERA V5T Vx> b La— % INR-6000)
TAWT, HEFErTsLLbllyny V=74

hies - 1%E) & B AR O RICHT £

AZIEE L. BPREFEIRIC74 7L
AHT (A AFHHE2300) ¥ EEL, 6 sED
F¥BPx IE L, SigaERTER S (high cut filter:
H. C) 100HzTEREEHF L 7. ECGIIHIEILER
TAAR=—HFTNVER (AERERZFKE) zHV
THREFEIZL Y, BEL (time constant: T. C.)
0.01s,H. C. 100HzTEM L7, HERKREEE R
3 — I A2 IRERT (ARERZXKE) 2HW,
EFE2ROBRERATFIE Yy 7Ty TREEL
72, NREERTA-DEBEYE, EGEHL
7o, EEHFMOEIGEEL, FIREBELTHBLY
T.C.3s, H C.30HzTEWE L7-. HRIZF 2 —
TROFKRY v 277 v 7 (BAER=ZFKE
45256) % fEERICEZ D), T.C. 65, H. C. 100 Hz
THEM L7z, SPL, SPRIZIFE AL O L F E /K
TREB & RHEIRAL O FRIATHE R % MR TR
L, AF a7 (BAREHE) LHWTHIE]
BEER A E S L 2 1 L 71, Ao BMsREl
SEBTHVCERKEL 2. BEREOERIC
X, 294 FDHF—~57LE (SONYHE b=
f@ v - %5 —F L EKV29HRI), VIR (EE
% A-ES2) AW
EBRYH
IFEEOBME % Z N Z 10 minfE ICHREE L 78
FIB® % v 72, Positived=f4, NegativeSeft,
Control & D ERIEF IHEBEER T Y V¥ —
NG v ARE ST BERHMIETERHETH
D, WTFhoOBEBAEIWNOTCRIBETH > /.
Positive &5 & L T, [ 27 — A ] (copyright;
COLUNBIA PICTURES INDUSTRIES, INC., #3\
SRV -V Fy— XTI FA A,
1996) * AW/, ZRHRABIZETONZD
2, BHPETHELZ LA RWT — R FE
I, INEIFATHEDBEE & > TOH T — AED
HEIIRIIT B EVIHIHNBTH o 7. Negativeds
L LT, TZZDHY ] (copyright; #aFr & — 4
YFE, 1996) % vz, Zhid 2 Aodhsk
HLAOLOBRERTLEVWIAFTTH o 7.
Control4efF & LT, Virtual trip THE BEACH Ha-
waii OAHU (copyright; PONY CANYON INC,
1997) % A7z, THIEHEICITBEEHE A E OB
B BEENEFFO—HTHo 7.
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VAS (visual analog scale) (2270 Z|{EEFEE
P el L7z, B0, B, =8, HE, 5L
A, BE, BIR ELA WE, AEOFI0EE
cL7z. WimeE 2R UAR W], TFEEICKL
B ELI0emDBSIIBWT, RIEEHIIHL,
EHMICERLCBELYRTMEICHAZELASE
72 BHEBERTHRIC, MEIREHICOWVWTR
FEEFESET:. FROHEMIZ o BEEEIT
TH OV, BROHEI L TR I E8 % B
WHL, REFFESE7-.

FiZ

FEERETICY-GHEERE, STAIOEMALIHE IC
RASHEIR, BH, Yv o7y THEESL
2. D%, BEREERPIIL LD
Z &, BERIERTRIORE SN EEHORES
HRMICTFET AL, FEFELEICETAH
TSR EBRBHRIHOKBRE OEEIKELS
L7001, EEFEEMEICREAZ &R, &
FFRFELSR T 3 minflliE L7z, EBRIIFEBREHVIR
ODBAERY ST EI28 VB L. BYEh
METEONS —F LT 21, HEBRERH I
mONEIZKRE L. EBFEOBEIZHI0XT
Hol:. BEKRTEC ImnOKEL LY, 20
MICEBTEERIMICEAL T bo7. 344
EBRTL-BICNEHRS »EER L /2.
SHH &
REBRTIIHAFIL 72BP, HR, AEHE
Bim, PRIES, BIUOBESHTFEERKLUTO
LWL, EHBPIE, Yo7 L ER
B 1HzTA/DEWL7:%%, 30s BOFHEE K
Dz, YIrFLVTOEYyY (HABRZHH
7T18) 12L& > T, ECGOR-REIMED530s HD
FHHRZEW L. HRREEMEERE, o7
) Y BB 1 Hz CA/DER L 72, 30s BD
PHEEFER L. Y7Lkl Lo
T, MR 530 s EOFIHITR KB & OIRE
. (inspiratory duty cycle; inspiration time / breath
time) *BH L7, £ TOAEEIEEL HEE»
LEBRAMOBHEEN-—29 4 > OFYEEF 2
ZILEXZBEH L. BEHEEEMKEL, &K
CZw] #5670y MEFTE T% mmEA T
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L, BEBICHETAFEMEL L. &F%2@BLT
RUZEE L, ROHBHRBEIZIOWTEL 7
BEIIBVWT, FHBIISEHOEYFeHE B
Hi L7z,

mETHE
EEEECELT, & (3) XEH 20 o
2RHESBAN o7, F72, B AOFAME

EXR=Z2F4 2 (0ff) LOMT, WHEDHb ¢
MEZIT->7:. BBHFEEMKHEL T, &EE
A1 B 3 KEDOSBSIT 24T o 72, SEOH
D% BIEI I Tukey % IV, p<0SDBEIH
2L L7

w R

BB F T E R

ERBRIEERRICEE T E L THRE SN/
ByDRFE#E R = Table 1 IZ7R L7z, NegativeSefh 0
E, B0, LA, B, AROFEMHEIFL
ZN, Controlft & Positive Il L THE
W& 272 (ps<.01). Positivede 4 & Control 5= 14
RICHEEZ I o7, % 7-Positivede b D3 |
A, R, FEROFEMIIControldft & Negative
FEIDVLENRFNES o2 (ps<.01). Positive
Mt & Negative 5 D% X (X Control &1 & 1 b 5
o7z (ps<01). Positivessf @ Bk (2 Control 5
I hd@mror (p<05).

KOENERMRIBEIZ L o THBRE SN {FB DT
7EHE R % Table 2 \27R L 72, NegativeSs i DB,
By, ELA, B, TLIE, Controlfh &
Positive5zfF & ) b & < (ps<01), Positivedsf &
Control e F I CHEEZEIL 2 2> o 72, Positived= 4
& Control 52 DF 51, NegativefeF &V b &
o7z (ps<.01). Positivedefh D BBKIZ, Control
& & Negative5 B L W 3 EFE» o 72 (ps<01).
Positive4e 4 & Negative 5 D% % 1%, Control4:f4:
LD bEP o7 (ps<.01). Positivede kD% | A
&R 13 Negative R & ) B o 72 (ps<.01).

Z D& 9 IZ, Positivedst & Negative 5 fE & 3
2, TNENEWL LB B ERME TRz
I o THmEICERE SN,
BP

BRUDOTFHBPEILEDHE % Fig. 1 127k L
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Table 1 Mcan rating of cmotions in cach condition (**p<.01,*p<.05)

intcrest disgust amusement anger

surprise contcntment sadncss

happincss  fear anxiety

P 7.5 0.5 j 7.6 — x>
*x
23

N 63 |* 65 %
]** *
C 4.8 1.8 42

oaj 45 6.7—,,

**k

2.9 m]k ui}
j*#

1.0 1.6 4.1

0.7 :l” 73 * 0.6 :]" ].41“
5.2 ::],* 11—, 58 ::}** 5.1::},,
0.9 45 07 13

Note. P; positive codition, N; ncgative condition, C; control condition.

Table 2 Mean rating of cmotions about the most impressive sence in each condition (**p<.01
g p p

interest disgust amuscment anger surprisc contentment sadncss happiness  fear anxiety
p 8.0 0.6 6.6 —* 02 5.7 69—, 08—, 71—/« 19—, 21—,
N 51— 65 —:]H 23 ::| 3.4 j“ 6.4 —|** 2.0] 5.7 :\" 1.61*1 7,4]" 5.9:]"
C 5.5 0.4 " 4.6 0.3 " 2.0 4.4 0.7 j 5.8j 0.2 ] 0.7]

Note. P; positive codition, N; ncgative condition, C; control condition.

720 & (3) XBEEH (20) O 2 BERGEOH &
To7-#R, &HOFEME (F(2,28) =1042, p
<01) EHEERHIOEFIREMNEO LN (FQ19,266) =
251,p<01), X EEH S FE T dH o 7
(F(38,532)=4.48,p<01). XEEHRPEET
Hol-DTHMEFRER LA (F(2,28)
=2.53—30.33, ps<.05; F(19,266)=2.18—5.78,
ps<.05), Positived=fF & Negative 2 DB E =
134.5 minAREIC A S 72 (ps<.05). Negative5=fF
DFHBPIE, 45minPABFEIEINRN—A T 4 ViEET
ZALE R E o728, BED | minf] T3 EE
LrEHERLZ. —F, 4.5minllBEDPositive s
HEOFHBPIX, VT # b Negativede{t% TH -
7.
FURICERAOFTEEER—-2F 14 (0
mmHg) (ZDWT tHREXIT-7:& T A, Positive
ZH i 1min DEETARN—-2A5 4 % TFTE->72
(ps<.05). Negativescfi3 1 — 3, 4minDE ST
N=2Z274 % TFEHY, 10minDEEEZTN—-R7F
A% ko7 (ps<05). Control&fFldvih
DEHELEETIE o7,
HR
EETOFHHREBEDOHER % Fig. 2 IZ/7R L
720 & (3) XEE (20) 02 BRSO E
To7#R, £HEOEHE (F (2,28 =15.01,
p<01) EWHHOEREIZOLNL (F(19,266)

=430, p<01). T-REEHLAETH 72 (F
(38,532)=2.83, p<Ol). HaFhRELR /L
Z A (F(2,28)=2.18—15.98, ps<.05; F(19, 226)
=2.53—4.51, ps<.01), Positived=ff & Negativeds
HEOEEZEIZ45— 6mink, SminblfFITAL
N7z (ps<.05). ME&HhE b 4ming TRIFEIRROH#
BERL7ZLDD, 45minklf&I23B V> TNegative
& OHRELE 3 Positivese b % EE Y, HED
IminffiIZI32E 2 LR 2R L2 EDPXEEHA
WCIEE & N7z (ps<.05).
FHNICERLZOFHMBELEX-2TF 1 ¥
(0bpm) IZDWT tIREZXIT o724 2 A, Positive
L I minABEETR—25 4% TFEDY,

—&— Positive
—=— Negative
s - - & - - Control

Change in blood pressure (mmHg)

1 2 3 4 5 6 7 8 9 10

Time in minute

Fig. 1 Change in blood pressure during cach condition.
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NegativeZ4130.5— 3, 4, 5.5 min®E & T~ — 2
T7A4ETEY, 10mnOBEETR-254 %
Lll>7: (ps<.05). Control5zf4 13 8 minD B & D
AN—AT A % EAo7: (p<.05).
ERREHEE

BEBDIRIEEEBRELEOHM % Fig. 3
CIRL7z & (3) XER (20) 02 ERG#K
THEATo724ER, BHOTZEFTDOLN (F
(19,266)=17.51, p<0l), XKEXHLEET
b o7z (F(38, 532)=254, p<01). HHMIEHH
TN E T A (F19, 266) =4.95—14.40, ps
<.01), ZXEMEHIZ, PositivedeF & Control 5= D
FE R IIEERIR RIS L2205 TR MIIET
L72DIZxt L, NegativeSE T3 HE %D 2 minfil
TREBIE T LA ICERYT S DT
»H o 7z (ps<05). FHEINIEESOFHME L
NR=ZAF4 2 (0C) IZ2VT tRE*To7 &
ZhH, BEHFOVWTHOBELR-AF 4~
* THo 7 (ps<.01).
IR E B

B RUOMPREALE &R D ZFNZFRIZD
T, & (3) xXEEH (20) 02 ERSBOH %
To7 8RR, WThOFHRIXEEALAET
Qo FUMCEEBEOEHAELN— 23
A2 (ON/min) % tRREL7ZEZA, HERHK
EIPRILE QICEBEE I 7.

£ =
AEBTIE, BERIBICL YR Eh/AE -8

5

—&— Positive
—#— Negative
- - % - - Contro]

Change in heart rate (bpm)

1 2 3 4 5 6 7 8 9 10
Time in minute

Fig. 2 Change in heart rate during cach condition.
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DEFEHIIT 5 LR ED, RO BEE
RIEBORBEEFICL > THRETTEETH L0
PHRE L. OB, BB E MG X9 2 v g
MERFOEBELEUBET LI LI2EoT, E
CBORBEEIFRNLAETLE L2 LS &
AR

BURHFIBO > 57 7 2 Ml X o TIEEh R e §
572 \ZHREE & L7z Positive - Negative5: 1%, &
Lo b 2R UUPERMMOERL LTSN
72, BLUEEBRTROMEBIFETYL, %E2
minE]DIGH Z & b ENFIEVHE & L THRET 5
WEED S oz, DL IIHEHIED A  —
D-REATER L REEIZL T, BEHISREY
TIEB D0 < A2 X 72, Negativef b Tl3, 4%
2 9minB T Z 5 IS TR & BEHH <
Made X M7z, F 72, PositivefETIiE, 9minBiC
BEABETEDBEFIERIN-BOD, KL
A, R, FRICHSTHIREL ol &
DEF I O LRI R DOIREIZ E OB ©
BETFL, BoEgeETciI LR L. —4,
TERKELEIRIT, EOLGTIIRLMIETL
72500, BOLEKTIIZMIIKT L. B
RARIBEOR L 5 MO, &5 WIIEHE
THOLEHOIBEORLLRICICE>T, E -
BOEBHFRUTELIDEEZLNS.
REIREHDO A ALK ELGEEDOELT
by, SHLILEBEENEESHOLEITH S (&
H, 1998). RAHMEEIROBINAE > THME
BOREFETL, REBEOKTAFEL .

0.0

—e— Positive

—&— Negative
k-
1.0 Control

Change in temperature (°C)

1 2 3 4 5 6 7 8 9 10
Time in minute

Fig. 3 Change in fingertip temperature during cach condition.
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Kistler, Mariauzouls, & von Berlepsch (1998) i3,
# 4 minDBGREUIH T B IEREERENLD S
M RT 2R L7z, FO#R, ZABET
HELEBERTIZDO LN, KEMEERTOM
MEI MRERTICLBEDEEZ LN, #
DAL, B VI ECEOEENEE LK
BEET*L7-0TEHELLFEIZ
(Collet et al., 1997; Ekman et al., 1983; Levenson et
al., 1990; Sinha & Parsons, 1996). T & DR
*BETLHLE, KRR TAONIIRRKALE
BOETL, 2, BELWoEVWEDIEER
ENKHENERIY LR S22 DICELZLD
EREBmOTLENA,

LR B 2 REH 4 minB O BIME RIEEIC
i, Positive * Negativexff & b IZTX—2F 1 ¥
ST A A LNz, LIRIERIBIFIIRELS
DOREAER DAL Z ETETL, B®E» L ORIE
YT AL TLERET A LERBLEN AL
AR T, BB 5 RMEIE & R
EREZELOBEREIER SN TS (Lacey &
Lacey, 1978). FIEIE % 4 minflid, BLEHH
DEAESTTHY, E - BOFEIMERLEIED
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7z, —7, NegativeZelF TIldX— R 7 1 Vil
WEE L 72, IminklfRICZEL EA RO
N7z, SEMICAS A LBILE RIBED S
X, BMEREOLOR M=) —HPL 0 L7
BETHAH., IR HEErLRIESNT:
EREERGE &, A BIREO 5k S AR
FICAEBLTWAZENLbEMTONE., LT
Mo T, IE-BORFEHITT S RICHFEE,
45 min ARED.LIBILE RBEO Sk & L THRIE
ENnl-tEZLNE.

I 0% P 7S # fk  (respiratory sinus arrhythmia:
RSA) TR SN D &9 ICHRIES) & HRIZIZH
BLERYHHI NS, WIRIEE A HRIZRIZ
TREBLERTHALENH L. LILEIPL, K
EBOIFREEIITVTROLEFIIB W TL 1L
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EHRA ML v — 2T 5L RILE R RS
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nTwa (FEHE, 1997). [FHBP=LHHEX
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FOREE SV LIEEEOEERLOVWT L —
FH, FLRERAENET A LI TEET A
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BEOICBITAHRIZ S minBFa L DS AEIC LR L
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)BPHEMKZ (FH, 1997) 124K T 5.
Kistler et al. (1998) 2 X % &, —#@Mo M Xk
A5 sEHEWEE, W15 s OERTHRRE M MT
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A U 7B 22 e b 3 - AT MBI Ic 4
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Lacey, 1978) 75 b BT TH 5. Positivede
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AH—EHEIREE (Lacey & Lacey, 1978) O & 55
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Influence of emotion-inducing film stimuli on hemispheric asymmetry and
cardiovascular responses

Asako Honda* Hiroaki Masaki* & Katuo Yamazaki*
Abstract

The present study investigated the cardiovascular responses and hemispheric asymmetry
elicited during the viewing of video-taped stimuli selected to produce positive and negative
emotions in the viewer. Neutral footage, designed not to provoke any emotional state, was
also used. Fifteen participants viewed three successive l0-minute films; blood pressure (BP),
electrocardiogram and electroencephalogram (EEG) were monitored throughout the
viewing of the films. The participants completed questionnaire after each film presentation.
The questionnaires concerned the emotions that were provoked by the films. To estimate
hemispheric asymmetry in each region, the a-power (1 V?) of the EEG were calculated, and
the left and right values for each region were compared. Once the provoked emotions were
identified by the questionnaires, the physical findings were analyzed; cardiovascular
responses decreased during positive and increased during negative emotions. The EEG
results showed hemisphere asymmetry in the right parietal regions during the viewing of
films that induced negative emotions, suggesting that negative emotions are activated in the
right hemisphere. Based on the cognitive aspects of the responses to the film stimuli, the
different cardiovascular patterns during positive and negative emotions were explained by
the stimulus intake-rejection hypothesis; i.e., the cardiovascular response increases during
information intake and decreases during information rejection. Using a model in which
different emotions produce different patterns of brain activity, depending on the relative
activity of the right posterior and anterior regions, the right posterior region appears to be
differentially involved in the arousal dimension, whereas the anterior regions are involved
in the emotion valence dimension. In conclusion, the increased cardiovascular response
that occurs during the experience of negative emotions reflects a high arousal state,
possibly as a result of induced activation in the right parietal region.

Key words: emotion, cardiovascular responses, hemispheric asymmetry
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HR R R I BN T 2R s Y . T
Bfli (valence) DEVLASKIMEEROMRIE 2
B R RITT b Tw s, KNG <% v
D fw 13, K B (electroencephalogram:
EEG) OfFilliEd ozt T &2, EEGOHI
iz, ol (8 —13 Hz) 87 —fED i
Lo TRALSNTED . U DI o 47
N DRI E > TRE NS, ERTED DM
WY A VIIERNERD a 87 —DIET. 2448
OGS A v 3T D a 87 —DIET &
LTHET 228 TE S,

EEGD /87 — D A7 75 %2 Fv T, 158 &R
BafiiE 8 2 e T LI T &, Davidson
DEFNVIZE B &, 850 (approach) {7@% b
725 TIEDEEE . ERTEEE DR R Y 70 B 5G 1 BY
L. WICHOR (withdrawal) 782 b7 57
BOEENE. AEEEHOHT 2Bt RT3
(Davidson, 1992, 1993a, 1993b; Tomarken,
Davidson, Wheeler, & Doss, 1992) . Heller®
TV, (I & ITEESOBIRIC M A, Hil &
HIEER DR E AL 72 bDTH B, ZDEFIL
ICXK % e WO A A SETEE ORI Y 7 JiliS
BB L . RO T 1347 THTEES O A 5 19 72 IR
DI FICBIt% 9 5 (Heller 1990, 1993; Heller
& Nitschke, 1997; Heller, Nitschke, &
Lindsay, 1997),

AR R IE . E AR RS I B 3 2 R
HELHFEET B b Twb, LIHETH (heart
rate variability: HRV) 122\ T, & EE D
(low-frequency: LF) (3 38 BER 7 & A EMFR R
DEGICENZINTE Y., —F. "BEAEERS
(high-frequency: HF) (338 E R RHEEE % S
5%, LFZHFCR L 728 (LF/HF ratio) i3,
LREAPIR TR L HEMRR DN T v 2 DA% R
T 2% &b T 3 (Ori, Monir, Weiss,
Sayhouni, & Singer, 1992), Yoon, Morillo,
Cechetto, & Hachinski (1997) 3. dR##EH
HER 2 AT ER O A2 BIE X . Z DHl
BICHRV D B AW 21T > 72, 2 DF5H . HRV
DLF / HF ratiolc & - T, 5 -8R MBAERR T dH
5 EWRENT T DS DM R O Al
PERRE OB L <. AEBRMEBAITH B L
AN R g

BTN P 2 BT A 2 ISC 3 SR Y 72 < 75
ETaINESL, BRI L T, PIREREEE A
AR O WU A & JRFIC 7 70 —F L8
i3 % 4 &% v, Waldstein, Kop, Schmidt,
Haufler, Krantz, & Fox (2000) 3. it - faolH
TR i O LI IS 5% BOE & BT EEG o B 1%
IR, FHEE LR 2L T 5 72012,
A A =R E WG R 2 Rz, Z OFS L
AN RS2 4: U 2 A ATESEEG O IRIE 13, U
W & SRR o BOBHE E A EICB L Ty
LA ERST, £, FEEEROMER P,
JFERTURAREEG D IE % 7% L 7= 98535 (3. ke300
JE & IR O S ED R A TH 272, Lk
23T, W R O FTIEHBEEG O Rl 1z, %
72 % LIS RGNS v & EFET 5 2 LR
I,

AWZED HAYE ., EBE RN T 3 EEGD
Rl & LRI AR R RICOBEZ RS Z LT
& - 7:. Waldstein et al. (2000) oM R TIiZ.
KRG8 DT d | BIZHTIHREEG ORI
TEWWHERLAZLDTH - 7o RHFZE TII.
Davidson® € 7Ll 2. Hellerd € F 4 4%
JE L 729 2T iR R & AR o il
OISR A2 LR AN E LT, IFDE
I EECOIE ISR L. —J7. A0
TG ATEAASEEGOBIE I BIR T % £ FHIE
%o IEEEAL R B DS HTEREEG D & 7% 5 97, 4558
TEER & DA R I U B [l 1o M Es
LY92bnt&EZO5ND,

HiE

AR E

WRFEILAF T, @ELRKEE B L ORER A
15% EEE E L (FEEEE23. 91, 85%) ., \»
TNOAEFBOE SIS A ME LB,

HERBERL S UREHRAE

MM (blood pressure: BP). LK (electro-
cardiogram: ECG). EEG. IR & ¥ (electro-
oculogram: EOG) # RIFHE L 7z, Bz 4T
SRIGALERTE R % v 72, BPIZE T 346127 4 F
TVAAT (F X8 23008) #%#5E L. 65
D VIYBP 2 E L. T R i (high cut
filter: H. C.) 100 HzcEiiidik L 7z, ECGIZER
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HALERT 4 AR =¥ 7 V8 (NECZR3) 28 A, B, Bk, LA, . A%L0EH10 HE
W EREE T & ) I E S (time constant: T. E L7, MidinZ T4 CIRU 2oy, TIERICIEU 5
C.) 0.0ls, H.C. 100 HzcEH L 7, EEGIZ. ELZI0 cmOEFIizB8 W, BEDIcH L., 3
FE B0 - 2082123 wF3, F4, C3, C4, BRI L - B2 R T BICHZ A S ¥,
P3, P4 X hjHEHAZEEICT. C. 0.3 suH. BHEAKRTHIZ, BRI NHEEIc> W T RER
C. 100 HzTEMN L 7z, HMEHMORBGET)IZE  EIW, TLRROANRNEZ -5 H2HE T T
R L THEEEHT. C.3s.H. C. 30 HzTi#EH L S\, MESIII N L OIS X oz s Ev
7-o EEG% R 2RI, XV 757 (HAE L. REFEESH 72,

KRR 360 AT 4H) ZAIGTHIEL. L7 T FhE
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(NF Electronic Instruments# 5870 PCM  #iR%z5 27, EBEIATOMEE OEIHLES
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EKV29HR 1) EVTR(HZ8  A-E52) % Alvete, 2 oMICEEFEEMKICEEALTH S >, 3
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<. "7 — A, (copyright; COLUNBIA D, YT F ATy (HABR =428
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DT 2/DBIRITHETD 7 — ZEDFEITRI) # 7 — ) 245 (fast fourier transform: FFT) 12
T3 EWINETH -7, Negativedefh & L <. & O RS T o7, £FEMORED 1 min
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OAHU (copyright; PONY CANYON INC, 57vy MEFTE CEMmMBEATEHIL . &IEH)
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wEtAE
HR&BP&:E*QL“C\ St (3) < I§H (20) o 2 B
SO EITo 2, EEGD a8 —fHld. &4
%*‘BUTXTI“@%% t BRERIT-2 72, 1HEIEE
EEMKCBE L T BEE 1 BERO®O T E
Tolee TBOHT DL ELE I

/_A

p<.06DGHEICHEERELE L,
SRS
BB E B K

BWGHMET R, 228 L (BRI nzB
BDFERR % Table 1 1278 L 7z, Negativedefs
DEE, B, ELA B, ALOFFEMEIZZ
Nz, Positivektr L h bERICEL -7 (ps

3 Tukey k% Fvs,

(ps<.01). b EHIRINLIGTIC X > THIE X N7z
BB DFEER; H % Table 2 127K L 72, Negativeds
HFORCE, & EBL & B, AEIE, Positive
FHEhbE»o % (ps<.01), Positivegetho
BR, LA, R, 48X, NegativeffFb & b
bE»oT (ps<.01), L7z%5-> T, Positivedk
& Negativedefh & b ic. 2N ZFNER L L2 1E
BhASBRARERE 2R 1T & - THIEE X 17z,

BP

0.5 min % D Positives: . Negativesk £,
Controlgft D HBPEL B DO #F % Fig. 112
AL 7. &t (3) xR (20) @ 2 BRDEADHT
AT o MR, £HFEOTHE (F(2,28)=10.4,
p<.0l) tREOEHEPED sz (F9,

<.01). ZF7-. PositivefkffF DB, L A, WE. 266)=2.51,p<.01), XHERA RDSNT (F
RO EME X NegativeF L h b E D o - (38, 532)-4.48, p<.01), XHAEHVHERETH -
10 5
8 F
s | —— Positive
~ —=— Negative —
ED 4 F - - # - -Control E. 0
g )
E ? e
a0} jas
@ =
E 2 5
SO
o g 3
g = —e— Positive
= -6 F &} —#—- Negative
© - - & -- Control
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-10 -0
! 2 3 4 5 6 7 8 9 10 1 2 3 4 H 6 7 8 9 i
Time in minute Time in minute
Fig.1 Change in blood pressure during each Fig.2 Change in heart rate during each
condition. condition.
Table? Mean rating of emotions in each condition (**p<.01,*p <.05)
interest disgust amusement anger surprise contentment sadness happiness fear anxiety
P 7.5 05 % 76 ¥ 02 w457 6.7 _J** 07 T 737 % 06 ¥k 14
* *k *%
N 6.3 6.5 ] o 237 (029 :] ox ¥*2s ] 5.2 j w L1700 58 :[ o S j**
C 4.8 1.8 4.2 1.0 4.1 0.9 4.5 0.7 13
Note. P; positive condition, N; negative condition, C; control condition.
Table2 Mean ratings of emotions about the most impressive scene in each condition (»p<.01)
interest disgust amusement anger surprise contentment sadness happiness fear anxiety
P —A[** 0.6 j *k 6.6 :] s 02 j *ok 5.7 ] 6.9 j ** 08 ] *»* 71 :I *k 1.0 w21 :l Sk
N 51 ] ] w23 34 :l w64 |® 20 :l w16 :I 74 :[ ** 59 :l ok
C 5.5 0.4 4.6 0.3 2.0 4.4 0.7 5.8 0.2 0.7

Note. P; positive condition, N; negative condition, C; control condition.
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Table3 apower (1V?) and standard deviation at each condition corresponding to region (xp<.05)
Frontal Central Parietal
O/ power SD O power SD o power SD
. Left 1324 ( 528 ) 11.17 ( 389 ) 1211 ( 569 )
Positive .
Right 1353 ( 448 ) 1181 ( 353 ) 11.63 ( 6.10
. Left 1406 ( 518 ) 1098 ( 504 ) 1121 ( 458 )
*
Negative  pight 1509 ( 469 ) 10.89 ( 420 ) 1022 ( 3.73 )]
Comrog | Left 1623 (1157 ) 1455 (1051 ) 1447 ( 884 )
Right 1649 ( 897 ) 1512 ( 950 ) 1494 ( 1043 )
72D THMESRE TR, PositiveZff iz BEE

I R D F5B I > TBP2ME T L 7= iz 3t L
Negativest £ 13 B & 2 /R # 3 minf{] T &
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EEG
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TRIEDH 3 t WEZT- 7-#ER. Negativess
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AT T, E BRI 2 EEG DR
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FEFIALTI0 minic e U 72 B EEI & -
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I min BT 2 2 B AG T TR & B8 < 1
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BRED» S ORI DAL Z ETET L, BiE»
SDRMAEEMT A ETERTAEVIEDIA
A — iR A3 H 5 (Lacey & Lacey, 1978),
QBN S B ST Al = S I A s a8 S feiof
[ & DIRIMAE RREEE & OREMEIEFH I N T 5,
P27 % 4 minfid, BEHEOBAT S TH
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T, BRI Z D AARRIT 52 Eicz D,
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7o, 9minbIBEIC 2B ER RO Stz E
WIBBIMARLHSHERE X B HIIC B VT, Positive
S IR B 2 4 . BRI 2 B D
AN T DI EIE RIEEOME T L 72, — A,
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HHRE  BHFEPIATFORTFEROKZERE 14 4
CEEIF# 241 1.9 5%).
HIE LB O ECERF I - i (EEG)E, $RIEALERE
A HvS, F3,F4, C3,C4, P3, P4 L W M HERA %
HAEIZTC.0.3s, HC.100Hz TEH LU/, E%%
BT —F L a— IR L, A7 T4
ﬁtbf:

FRAE - o 10 SRS L 3 FEE OB
@%7 Y LER LT, Positive S 12 (k] fﬁ‘
—A} ZRWE, ARICETORD, #EDHZ
B RN — A, %ﬂi*@w—béﬁz
&9 LRITERR LTk, DI OERMET 5 /N RUTRATHE
T —AEEFEL BT L0 IRNETHT.
Negative S I IEME T LD | Z#HW-. =
AT 2 ADOD TP HEE L TOLoBRE2F&T 0D
WZ Td - 7. Control §£(Z1F Virtual trip THE
Hawaii OAHU | % BW=. oG SRR S
V50— aHAOET F0—8HTho7-.
R R0, 2, S, OEE, BELA, B,
BOR, LLA, W, TLO 10 OFHIZBIT 55T
EREZ ROV FEEHEIC 10em OBRSE2HEL
O EENEN T2 URY, TIEFIZK
D1 &L, #HRECTEEMICE U EBORE
ERYTALEICHZTRAS .

Fhe&  BMAEE Lok, BEHE 2R o5
M, 2RESNTBERT B, BRESREDHO
BREZHEMKRIZEATLZ L, a%zji(iiii EWCEY
LBREE X BRGEKR T EIC 3 aRloKREE &

D, EORICERELEIZEASE .
T L7tk NE®REZ IE-.
ST HE R LTz EEG 297V vV EK
¥ 250Hz T AD £# L7, 0%, MEOHBICE
W, Negative StfFED% Y- 8-10 ¥ HER RN
@@ B i, Positive FHFE2EMIZIKT LA,
Positive, Negative &EFNENDOEHZD 2 53
RELTFFTIZ LY AEEST 21T 7. FhEh
DPEIMIZRIT D o HHEFRZEH LI2E, &
B RTIS T 2 S BALIZ 3V CTHERR TRl L7z,
[#R]

o HIRE A RIZH DX, Positive, Negative 54
IZRBWTEMLE (IF3, F4, C3, C4, P3, P4)iZ Bk
Do FTAEEEZER LU Z 5, Negative Scfh oD
FATELIZEB W, PAR P3 LV ARICIEL:
(13)=2.34, p<.05) (Fig. 1).

20

18 |
16 |
14t
12

3 &L bk

power (1 V)

Negative condition
* p<.05

Positive condition

Fig.1 apower for positive and negative condition.

[B22]

HRIMOERN G, BMOBE S BE I Z &
NHLNTho7. ADIFENIR LT, ABHEIETNL
SV EHEERMICBWTHE A LR,
Approach-withdrawal BiglZ L 25 &, EOFEN %t
U RO, ADONEENIS U CHaEEHRAL A
BIET 5. £, AHERERIZL D &, PRt
FEHIZIWTEMM AT, AEHER EEG 1D
figm R & B AR OBRE V&/V%ﬁ@&fé EEZL
NTWB., KFEOFERIT FEBEROThEh| iﬁ

SHIZAETHLDOThH-T-. %iéh?‘:‘a@] e
v, BEAKERLEAL, LEOERE EEG 75?5?&%
LizeEZ2on5.



11. Respiration and heart rate to the positive and negative emotion-inducing

film stimuli

Asako Honda*, Hiroaki Masaki**, & Katuo Yamazaki***
(*Graduate School of Human Sciences, Waseda University )
(**Research Fellow of the Japan Society for Promotion of Science)

I (***School of Human Sciences, Waseda University)

The purpose of this study was to detect the relationship between respiratory
responses and heart rate (HR) to emotional film stimuli. Both positive and negative
conditions were designed to induce positive and negative emotional states,
respectively. The control condition was also designed so as not to incite any
emotional state. Three 10-min film stimuli were randomly presented to the subject
while monitoring respiration rate, inspiratory duty cycle time (i.e., inspiratory time
/ total breath duration), respiratory amplitude and HR. Subjects were instructed to
check off each item (anger, fear, happiness, sadness, disgust, surprise, anxiety,
contempt and embarrassment) on a 10-cm line scale (0; not at all, 10; very much) to
what extent he or she experienced the corresponding emotion after the film
presentation. The results indicated that HR increased during the negative condition
and decreased during the positive condition, and that inspiratory duty cycle time in
both stimuli decreased during the last 3 minutes. In conclusion, the results of HR
were consistent with the assertion of Lacey & Lacey (1978) that situations involving
the intake of information are characterized by HR deceleration and situations

involving the rejection of information are characterized by their acceleration.

p.64-65
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E-BOREBRERNMNT HOELERRE/ 2

OXZLh+
(FiE BRFER B NRREETIZERD

EARZH
(AAFETRAL)

LS 5 55
(FHE HRFARBHEER)

key words: BTRFMER, RUGHFRME, 158

[B]

PEROF A & A BMFROFERITILEEPA b L 2B
W D RUSHF REDTFET 5. KERTIL, HEBERBY
LTS ARAWCHESNRERT A a T 7 A FAEMEL,
BABENREEZ ARSI, BRINEFEEICHT A
BMRRAOKC AN RIETAZ L, AR ROEEC
Lo TEBERFRHTEDINLE I NIZONVTRIT A & %
BHYE LT, EOFEE%#HH T D Positive £, AOIEE%
#HFT 2D Negative Fff, FIZFEEIZFEFE LAV Control §
AR E LTz

[Fik]
PR« K¥FAROKERE 154 (EHER 239+1.85%).
PIELREE R OGEAE - ME, OCERRBIE L. JE
BFERIT—F L a—
EBHIE : hEh 10 MICRE L 3 BRomE T
H RER LT, Positive $fEIZI38E [/ — 2 % Hu -,
IHEARIZE CoN), YA TLESZ L5415
NI —RED, REMETCONL—RNEHL L5 & AITHM
L7zt, Sh OB 2/ VIR TR T —2ELR LB L, K&
T HEVHIHRETH 7. Negative FAFITIIME 24D
0 #HVE., 2T 2 AP EAHE L THOLDBES
FTLWIHNETH 7. Control FefFiZix MVirtual trip
THE Hawaiit OAHU | #HWW=., ZHEMIEIZIT HHF S L
DYEPOBK EINZY T a VHOETFF0—8 T
Hot.
BRI - Bo, 2, 8, SR, BLa, Bx, sk, x
L, iR, RED 10 OFEhHcET 5 EREL AV,
FIEEEIZ 10cm OBMSEREL, FOMBEFLTHL (4
SEUZRG, BEFIZBEUS) & Lz, ®RFIITHEmI
U B OREL R MEBICH R A ST,
Fhix  ABBELRIETATOIZER Yy o7 vl %y
PR LT, MURHERR SR PO REMmE, 2rEhmig s R
OO, WRIh - FHORE X EIRICTAT Sk,
FEENER EBET A ER R 5. SBEBK T EIZ 3 50
DREAE LD, ZOMIZEREEIIFEASER. 3 &L
T L7k, NEBRSEE Stk
SHTLE  WIE, G, RERTEICET 2 R A Skt
RELI Vo7 Y o 7EESOHz CTADEBR LSS - &
BMEDEHME L, HERO R-R MM L9 Kb 7= BREL 3
Bn 05 HEOEHNT, DEEEEH L. ERpoL
FRRFELER O I Z D & B bR A R o 7. FERFTEIL 10em
DFZIZBNT, [2RELAN ) HOEBRENEEZIAATTH
ETE mm BATHAL, FEME L. mEZ/IE, oW
ZALE, HERLEILF N EN LR O EUN B LT,

[#E2R]

Fig.1 13 0.5 2EOEHMEELROHEBTH S . _ER S
BT (XD EIT- 2R, TEEAREDOLE
(F(38, 532)=4.48, p<.01). Fig.2 1% 0.5 X EOEH LB &
DB ThHD. _ERDHOT Gtk XA 1T -5 R,
THAFMAMNED b (F(38,532)=2.83, p<.01). £HL 5D
BEROKRRAS, 3 ke L0 5 SMITEMKS R Hh
TR & A EBL Lo Te i, %280 C Positive £t
TIHRRE T L, Control £ Tidth~1Z EH L, Negative
FMHCHRBED 1 HEITRER EARALNEZZ LITX 5.
REAEMITFEEHCENME, CHEROMBNRRELRD I L%

257

TR LA 7 74 BT LT,

RTHDThHhot-.

HEREEIC L D UM CRIITE 2IEEIL, BLA FE,
28)=25.21, p<.01), = (F(2, 28)=30.83, p<0)TH 7.
HEE, R0, LA, B, FRZLL Positive &, Control
M &Y Negative FHIZBWTHEBIZE 1o 72  EE FQ,
28)=28.05, p<.01), &Y (F2, 28)=10.24, p<01l), FEL &
(F(2, 28)=30.25, p<.01), & (F(2, 28)=22.78, p<.01), F%&
(F(@, 28)=12.74, p<.01). EIL Negative &/, Control &
&Y Positive Tt BHFEIZEI -7 (FEQ, 28)=12.37,
p<.01). Negative Z&ANOADIEEIM GEE, Ry, LA,
i, L) T, B0 L A L ESEEICE o FA,
56)=4.81,p<.01).

[B%]

SERMIE, O E b, Negative &40 9.5-10min A
W EH- L, TRYiAB—IE#H 3 (Lacey & Lacey, 1978)17
£5 8, GELEROBEOETIZE, M ~DEBA Y (3
HORY AR PEELTEY, —F, AEICHESE -5
PPN EET I2HEESCRIZ AV L DR R ONEES R
E TRBOEE MNEET 5. AER CII Positive /0Bt
BEEMAERD AL LICEY OIS ZROBEITIKT L,
Negative £ OBGRME #EMTHZ LIz L 0 F NS E
HLcEEZILND. E-AOKEBICX LT, LEBLEZD
FEIRIC R D KR ORIG NN E o ARBD SN2 E b A
R OMRSREE SRS EE X o,

—&— Positive

—&— Control

0

8

6 |

sl —— Negative
2

0

Change of blood pressure (mmHg)

1 2 3 4 5 6 7 8 9 10 (min)

Fig.1 Mean change of blood pressure for each condition.

5

—&— Positive

—— Negative
—a&— Control

1 2 3 4 5 6 7 & ¢

Change of heart rate (bpm)

10 (min)

Fig.2 Mean change of heart rate for each condition.

(HONDA Asako, MASAKI Hiroaki, YAMAZAKI Katuo)



AFOE

HBBRRBICAT 2 ERREREREDIBROEL

OARBHT (RRBRFERFBABBZTFRR
EARZH (AAEFHRRS)
(LR (RREmAEARIRZM)

XUDIZ

B AR R ORI I BB R R 5 RS
BEMEND D, AERRTIHEBFERMR G L H
WTEENETHa T 7 R MEBRIEL, BRRAE
7 EE A2 A ST AR T, R S LZE -
B OB D B MR ORISR FEMIZOWNT
®Et L7z,

Fik

WERE  FAE 154 (FHFM 231 1.85%).
eI RARRMmAMEIRG, Y— I XX EEHE
A, BRIy 2 7T v 7R EEF L, B
L7z DB ECGIFMMEEEIZLY T.C.0.01s,
H.C. 100 Hz TEH L7z, AEERITRESILHEL,
FT7 7 A BT T,
KR - EOEENVZFERT 5 Positive &0, AD
HENZ R T D Negative S, FRICHEEBZFERHBL
720y Control £ #RE L. ENFR 10 min IZ
WL SEHEOBMBGE X AR L.
BRI &Y, R, =@, o, Rl B,
IR, KUK, HE, RLEOFEIEIZ analog visual
scale Z W TEEE & H72. 10 em DR DM
FnEhn 2 URy), DERICELS) &L,
FEICE U EBORE L R IEICHIATA S
o, BEEEICETAEE L, ROEIRNRSE
BT DR S 2B A IR S
Tk BEEEE L%, WERIBMETRROKE
i, EoRSNMEBRTEICBESNT-BEBOR
ERERKICEAT LI, R EREICETS

Horw 5z, FBEETEIZ 3min DKEEZ LY,

ZOMICEMKIZGEASE .

IOMT I REABRZY 7Y 7 1 Hz
TA/DEBRLEE, 1 s BOTHEFEREZHEMLL,
LEFRERICHTT D 30 s B0 P EERELEE
HH U7, ECG ® R-R fiilf@2 HER HR 2R H L,
0sEBEDEHHR AL EZHED Uiz, ERKIIEE
EEll T2RURW ] DOERENREZAARH

18%% 2% 2000

£ TH% mm BEALTEHBIL, FEEEE Lz, 2¥EE L
% Control &fF1Z%5 5 Positive &f, Negative
OB EEZ RO, BRI EEREZ,
R L BB TR E R LT,
b R

LIS THRE S FEicont, &
E S DIEENTI LT Positive £/, Negative 1t
MTHBIENT OThb p<01). Positive 544,
Negative DR FREEDOHRE % Fig 11" L
7o 2 BRSO 2T o R, REERANR
bR (F(19, 266)=2.29, p<.01). ZhiT Negative
ZHIZBOTREO 2min TAEARK TR SR
7oz T D. Positive =, Negative Zff?D HR
TEALBROWHBIZOWT, 2 BRGEAT AT 78
B, XEEHA RO LN (F (19, 266)=3.71, p
<.01).

10

08 |

-—a— Positive = Control

Change of temperature (°C,
b9
L
4
1]

---m--- Negative - Control

1 2 3 4 s§ & 1 8 9 10(mw
Fig.1 Positive, Negative &{FIZ3517 5 FBIEALE.

BRI OFEFREN B, Positive, Negative &5
HOLREDHENE ORI THY, B E T
B OMENFED bz, Negative & TIX, F88
FERD RIS TIRT L, FENFHE TR Y
TR e Bl INTEETIIBEFEIETLE. FLS
FZRWT, HR (M L7, Positive Sz
L HR IZER L VIR TOMBELZ R L. X FL AR
BERICH LT, REMEDOEFUEMAET, (Ll
MERDIED LR A2 L7 59, KEME OKHHY
Iz, KERELRENSET L, REROET
IZE 5. Negative FHEIZEBNT, RKEMERFLOM
A HR 80, REBROEFEZLbLzeELDL
5. Positive Gofif & TR 5 B AR DOIEIE O
HENDD, OSFRESRBI N EEZBNS.



11605.09 Hemisphere asymmetry and
cardiovascular responses to the emotion-
inducing film stimuli

Honda, Asako (Graduate school, WASEDA
University, Tokorozawa-shi, Saitama, JAPAN)
Masaki, Hiroaki (Research Fellow of the Japan
Society for Promotion of Scienc) Yamazaki, Katuo
(School of Human Sciences, WASEDA University)
The purpose of this study was to detect the rela-
tionship. between hemisphere asymmetry and
cardiovascular responses to emotional film stim-
uli. Both positive and negative conditions were
designed to induce positive and negative emo-
tional states, respectively. The control condition
was also designed so as not to incite any emotional
state. Three 10-min film stimuli were randomly
presented to fifteen subjects while monitoring

EEG, blood pressure (BP) and heart rate (HR).
The results indicated that BP and HR increased
during the negative condition and decreased dur-
ing the positive condition, and that hemisphere
asymmetry was found in negative emotion in the
parietal regions.



A LA

MM R T A IR 2 LIRS 7 RS

O ALHT (RBEXEKERABBPETRE
ERZH (RAZHRRS)
EVRRIZE (REgsman
HLIEF RS 55 (Ram ks ARBEE)

BEY

B & BB RIS T A MR N~ LWy
HAiL, ERIERERFRZICLS D EVDR
TW5. BRI S LT, BE & FFIEEZ2 AV TZE
HTE2h, VRN ERIIERRIEELRITT L
I TWD., KEBRTHE, Sl - muEi
A7 A FIAPS (International affective picture system;
Lang et al., 1999)/Z %03 % Dl & RS2 oW T
MRat L7z,

FHik

HERE « KRB 14 4 CEHAFE 23,9121 5%).
EBRAFL - IAPS DIENEMAFEICE S, REMH, R
REH, HHIGRUEEZERELE. £A T4 FERERE
X508 & L7z, &Moo SRIRFE, BRofoHl— A
&, MR- RO 2 B AR E L.
ek AL LEXK ECOIIMEFEEIZL Y T.C 0.01
s, HC. 100 Hz CEH L7=. m/E BPYI7 4 F 7L
AA(FAZHEYZL Y, EFFEIBICESF LY
7D ELPRACER LT,
ERRE . A5 4 FEIZ, BEINZEE (218, X
L7x, Wi, &Y, 2, #E, ELL, RRDE
HE % VAS (visual analog scale)iZ & ¥ ¥ &H7-. &
15, HEE, ZEMEIZ-DWT, SAM (Self-assessment
manikin; Lang et al., 1999)1C & ¥ 9 R TERE & W /-,
FiE  BWEER, §ARATA FERRIITHOEM
MOLAFTE, ERPOEEINH 72 &2 Hor L.
HERIFRCER A 3 min [BE U714, ERA B L.
B T 121 S min I OAKRA & 57~
S5 ECG; R-R f@» & .0 (BDA2EH
L7, BP; IUHE#IM/E (SBP), EHif/E (MBP), ¥k
EHEAME (DBP)ZNENIZ DWW, LHRFCERIIx
THEAEREEH L. VAS ITE/MED H#ERED
7y MIBETZ mm B CEHEIL, FEEfE L
7o (B KAE 10). HHEE A% 10 o BIH#EZE L, 10s
D BPEALROWER 2 FNENGMH THER L.

19 3% 2001

VAS & SAM (37 B | OFFEE & SR T U 7=,
#iR

VAS & SAM DFERMN G, B & ARG
EREEEEE L (W TFhd p< 01). ABFEE
IAPS BFAEEE OMBGREIL.98 THY, &l
MHLII (p< 01). AT A RER% 10 0 IBI #
Bz oW T, Q) X R(10)D 2 BRI OHT &247
STFER, FHOEMER (FQ, 24)=3.70, p< 05) & B
DEME (F(9,108)=6.59, p < O1)MNFRH LIz (Fig.
). FREMHIZIBIER (p<.05)&, REMICRRK
WIS IBHEENRA LR (p<.05). AT 4 FER
# 10 s ] SBP, MBP, DBP #5122\ T, #hFh
SRAFGYX BRI (10)D 2 ER BT 24T - 1255 R,
MBP & DBP (IR O ENRICH BEHRALBHZ LI (p
<.10), MBP & DBP O#BILHE/ MR 27~ L=,

960 [
940
- 920 b
£
a8
900
. - “® - Positive
880 —&— Negative
—&— Control
860

1 2 3 4 5 6 7 8 9 10 (beat)

Fig.1 Change in IBI (ms) after stimulus onset.
BEE

ERIRRDFE RN D, S ITAERRNE OBLEE AR
Db AREOENEMANE L 1APS BFfaFE
DOFEBIIIERF @ T &nvh, BANIXT 2 IAPS
FEHOZSMRREINLEBZLND. AT FE
R, TREMEO IBIERAZD b, DEE TR
RENT. ERRMIIIERBIRICE S IBIER b
e bz, MBP & DBP I & REIEROMER S A S
oo LIeiioT, RMREBFTIIAIA NZXTBHE
SRR Th ol Wi b, RIRGHFITtEt: X
DHRTA FIZHLTEDEL OEENERS I
ZEZEDbDEEILND.

50 AR CAVIAPS AT 4 FOEEEILTTH
=725 1274, 1440, 1710, 1750, 2070, 2209, 3010, 3053, 3063,
5001, 6150, 7020, 7050, 7090, 7100, 7550, 9320, 9405.

—140—



BEDRLGLFATHHNRBIFERBFEAIMEICRIZTTHR

OARZ R

HHY

EEN AL S PREE I A ERRE OB 53
Ty, FTEAGE LU 5 EBNRE
BIREEIY, REECN—R EHINTWDS (B,
1993). PR B ORI L HEIIHERMER <, &
LA 5 min IPITIREAEASE U, BB TR 72

< &% 30 min Fiid 5 R EDBREEIN WS, E
B D BURZE LI, RSN EEGDLELEEND
bR SN T E -, HET EEG OFERFIET o 878 8
- 1B H) \UMEOEAZEZ L VIR DNTEY, 243450
fEORIE I o RN TEORBFRIZL > TREND.
Davidson (199212 % % &, approach {78h% %, 7= &3 {hi
& I/ RIEAFI ORI RIBRIR IZBAR L, 2 withdrawal
T8 & 7= &3 eS| A RIEE O AR e AORRTE (2
B35, & PEEOESFRE LY S, 70%VOmax &
N T2 B\ BRI S, REERE OISR
HITHD, EREEL-0T LT 55ENRHS Morgan,
1985; Petruzzello & Tate, 1997). AFRFZE Cridn R oo—Ei
Fr 5 I TV N2V EHENRE & REUEOBURZBA & MY
HZEERBEME Ll (REECN—RXE 70 %VO,max
D75 2 ERERE CHERHE T L T A — X BT S
FRENUCHE D BUEE L & RIERES EEG OIEIFRME 2R
Sf L7z, DU 2 b7 5 R R S ER R
THDH72061E, 70%VOmax D MEEE T —A LY
b EEN S O RZARRE & REIF O RITRE <, AR
T EEG OREREIFE SN D, 7 SIS ORI
% 70 %VOmax DHBERT 5 & PHRIND. —F,
REHEZ b7 ERPBPEE N — R BB H 572
ST, BREE A2 70 %VOmax LY HI3E
B ORZAER & PRIFUEH AT R X <, ERTEEH EEG O
BIEATHIZNS.

HiE

HERE - HRFENATFORERBFRFE 9 4 (F
PIEE 219078 B xR & LTn.

FERERE - BERET L T A—Z|Z 8D 15 min DIER)
Thoto. Pl BOA—AGEM T, BERENR LR
B &R U S EEN SR CER AT 70% VO,
max S0, #EBREOR KK HR L2 HR & AW TE
tHEn 7z HR Z @B FHER 3 24 Ch o7z

Fex . ZFETERY 10 min AlE U721, HigsET

EAZH
(FABARFERABARBENERD (R AFEINRA )

tLF i 5B
(FAR B R AR ER)

NTA—HIZED 15 min DEEVEATIoET0. RHHET
%, ERESR A 60 min AIE L7, ERHKIDERNR,
EE)T, EER TRIZIT o, REA O A&ET
EEBMICELIE CTHH R U A X THEENEZTT S
Z &, 70% VOmax TiI AT/ I A —Z | ZHfHSh
ToRRNEERE FN L, FORHEE X372 HR Z&E#)
PR D 2 L, TERFOBEMINI 2 YR BUR LT

ERE « STAL ; YEEhRI, EBWE TS, BEHE TR
15, 30, 45, 60 min DEFF TRKEERZ 2 BIE LTz, £8l
FRERERE RPE) ; 0 1 OLIREKETO 13 fETEEF
D74-5,7,9, 11,13, 15 min BERUZHIE U7z, MCL-3 (mood
check list-3) ; fREXE, V 7 v 7/ AR, MERIZET 5 23
HBIZDOWT 7 AT, e & EEiE TRERIZHIE
L7z. MCL-S1 (mood check list-short form 1) ; MCL-3 &
STALIZHEU 7= 10 BIZ W T 7T HHETHE S8 &
BhR, TEBEELAS, 10 min BFA, EEWMETRESR, EEIE
T 15, 30, 45,60 min D& S CHIE L7z,

SCEKFE | BEG AIFERALILF3, F4 & L, mMEERES
ZHEAEZTC.03s, H C 30Hz CGEHLUTZ. FTHEAM
OIRERITTC.3s, HC.30Hz THEH U7z, AFfgE
VIRETETER, AV T A B L.

ST ERRED, SRIERICOWTHEINL
7-TE BROFEE A & chlk U7e. BEG X7
U TR 200 Hz TA /DL, wE7—)h
e FFDICLY,F3 L FA D a ST (u VTR L.
a/X7MEIX8Hz LA L 95 Hz Kz a1 & L, [FIFEIZ 9.5
~115Hz % 2, 115-13Hz % a3 L8 LT-. fRfxt
8%, EERIOLE R 10 min &, EEWETHEOD 5-
15, 20-30, 3545, 50-60 min NDERXE & L, KR
XD o 7T EE LA THE LTz,

ERES

STAI : P B B— R & & 70% VO, max FefthDik
BERZASSHBITOWT, Q)X RHEE)D 2 BRSy
BOPTORER, FROIRPRO LN F (6, 40) =
472, p < .01). ZEHEOMER, KERLGALEEH]
SV LEIRTHROETORATIKT L (p<.05).

RPE : W4T 35W CTEMHQ) X R 6)D 2 FR T
EAToTo/ER, REOFHENRED LI, T0%VO0, max
SR FHMREE Ci— R EE LY b FENER R
IEHEIZE -T2 (F(1,8)=1439,p< 0D).



MCL-3 : {3 B B~ 3— R SO #EBNHIH% D MCL-3 15
FUZOWTHBEIZ t REERITo7o. BEMRIZEEEHE
DU TIER G, AEXAEX Lk, WER, Rk,
iZ-oh oL, ERHFZE, ABZWRETH-T- (0T
b p<05). Lo, SHEENERTE ik L CEShE
BITHRRIEDE U borandz. —%, 70%VOmax 5
BT, WINOHERB b ESRHEICE EEIT R 0T,

MCL-S1 : gkt MCL-S1 8 HERIZ D\ T, THE
BT RMHQ) X FEEI®)D 2 BRI B 1T -7, KA
VERMZRO LNTERE, AZEEZ LTS (p<05),
FREEHSTHD, I2H2OLTNE, To0&FYLT
W5 Wb p< 01 BLE, REGERTHE, VI
ZALTWS, ©o7mY LTWE, EHENTND,
BEONRENTHS (W Thbp<0l LUk VT w7
AR THo T, REFERTFOFHBIZOWTEE
H# AT T RER, PR E O RS TIER I
A U7 PREEICERE THRIZIER L, —H, 70%VO,max
S TIDEBE TRIZE U RS iy B LR &
iz (p<05. V7 v AERTFOEHEBIZOWTS
EHB AT ST FER, 70%VO,max 2&{E03EEREA 5, 10
min & IEEHR TR, WIhORRRL Y HIE»o 7
(p < .05).

EEG : 70%VO,max Z{thH0 o 2 ST HOHERS % Fig, 1
IR UTz, ST C 1 REERAT 7o fER, Bk
T#H515mn KD al & a2 /SUEIIF3AF4 L0 %

BITEELCWE (0l t®)=238,p<05; a2:t(8)
=274, p< 05. FENWE 7T 20-30, 35-45, 50-60 min D%
XEITHF D a2 ST, F4 LD BFERICEBELT

18 r
16

14 F *

J—
N
T

« power ( U \/2)
P

e

Wz (OIS p<. 05). HREE CS—AEE TN
NORIERBNZ G o SVEOLELZE IR - T
B

P B O S— RS CHRES PO HEBHE TR
DT TIREUFAE L, EEWME T 15 min DFEIRED L
fo. =%, 70 %VO,max et CI3Em P AE O ki
2RI T= b OO, EEETH 15 min LERIZREIFNAE
U, EEHE T 60 min £ CHEFFI NI, B E
V%, RIEAESEEG OFEXFMEN L LR EN 5. FiIEEH
EEG gt & HIERRIERRAT I3 B3R
Leho 7l b B 657, 70 %VO,max S CrEE)
T HRITELER O RRIENRD . o 15
121X 10 Hz 2 ©°—2 & LRSI A9 B ILUER Gy
&, 8 Hz &t —7 & LI IRTES DRI R 53
55, a2 HIROISTFHEDN BRI N Z &0
5, BISEE EEG OIEXFRMENT o TEBIO MR R
EICEE LD EEZLND.

B2 EENOFESE L 58, RN B BT o4 E
5D, FEEHCOR—REBE LTT = EAN
ToABAML (1993, 1995, 1996) & Bz b, AHFETIZHER
Bl A—4 OEE A VoA, EERHRER I
FRIZ 15 min & Lo, AFEOWRER O_X—AEHEDE
BIFSEEHREIL, RPE (2152 (850 b [RX054
V) THY, FBAH (1994, 19950 ERT D PEE O
—REBOFHEMREIZIAE L7080, FAOEIX
RELEZ OGNS, LB T, ARFROFEENS,
PEE =R LY b, 70%VOmax DFINEIMK T4
IS A RIFRA U S8 b0 LRI 6N 5.

WE3 (al)
CF4 (a 1)
M3 (a2)
AF4 (a?2)
BF3 (a3)
MF4 (a3)

50-60

(min)

Fig! Changein @ power (Y V) during the condition of 70%VO,max ( * p < .05). The & power spectrum shows:
@ ldenotes8-9.5Hz, o2does9.5-11.5Hz, and & 3does11.5-13Hz. Vertical bars show the standard errors.



A BB

iR & BRI O RRH
OMARRAE (BREAFAER ABBEHER)
EAR B (BREAZEAREEELE)
(NGBS (Ramm A% ARIRIEL)

BH
INnFT, B EEKBIZIOWT ORI B
v, BIEL OREMIFVEIEFH SN TV A DI
ERIRRERE B L UHIEBERIRETH L. Lo L,
KR EEBOMERICOVWTOEREII -T2V
CEMREBADNIZEI DEEH I N TS, KBfFET
SRR EBRIFORMEIZ DOV THEM L 7 Zajonc
(1985,1998) @ VTEE Himil#k0 &, BiF L KR D
BLEZMRET L7c. S OIIABIE TITR4ES, LRdE
SKORRFTDATII R, BRI EOEE L.
i

BEBRE K¥EA - RERE 2 (B 2%, ktko
%, R 235221 85) & L7
EERBHE R 252+41.0C (B 38.7+£17.5%)
TRRI B W Sim B AR N I R E & BV,
HEBEIIRK SIS, BRBRALGORERE R
0CE L, HblgETiHERe Lz, 7, i
BTy —ATELNIMBBIHBREDOT - R4 8B
Pl HEREGF TR, Z0r—RIHBREDOTF -
EExBLE. INBEHOREREIZ 40CE L.
D EDORTFHBOMAEDLFIZL T 2 BR 1 %
- EiRm) X2 CFig - BiR) o444 L.
Bb - ME - BEgFk HEEMIREE X s
fimE DR E RN BY —F ST 74 (NEC
SAN-EI 6T67) %\ 7. BIEIFORE S HEEE T
01CTH o7, PERKRINS ABRENEIZL S D
D e L7z BEIALITIAIEL, E O (KREEHM), =
DA, HER, bERIRA, BigE L7:. LEREIC
IX POMS % V> 7z,
Fh& HBREBIIAZR, 10 SHBOREHT L o7,
FIBIRRPOLBLHR L2, 7 SO — X
E X ATV, POMS IZEE S €7/, RISERRIZ 7 5M
EL, #THIZPOMS 2EIE SV, RKELFEE
WEX, ¥y —€7 T 71 %H\v, 0.5Hz THUS L 7.
ERUORRIMEFHRLMHRT 20129 V¥ A
IZHAEbEINT.

19 % 3 &5

2001

g

=TT 74 DRSS, FIBEHICLLRE
B RELEIEIRE SN (WTFhd p<.001). HIE
AL DOWTHRES L 7c#E R, BITERIR(F4,150)=5.37),
¥H(F(4,150)=13.75), Z &7 A(F(4,150)=5.66)DERHL T
FIMEHFICLB2ENZD SN THRD p< 001).
RIB R TO POMS B &b 2 M5t L2# R, A-H
(BD-BE) LBVWTHRARK - BIEMR L ¥iR%
R RIEMROBEICEEZ (@< 05)DBobNh:, F
72, F (%) KBV THRRA - RIRINE & ¥iRK
R REMBCAEZEGEOISZD LN, R—2 L
RIMEHDOELRET L-HE, SARA - 2ENE

C&MET TARE-ARR), D (119 0) CHEEEES

BHbLNIL. REEMRELSHE POMS Ba%ELD
HBETRE LA, HRRE - BIEMREMFC
BWTEREERRELS L V (ER) LWto poMs
BRI VEDOHBENZD LN TRY
p<.05).

r=4,

differential score of A-H(T-Score)

Cool-Foot Cool-Hand Neutral-Foot Neutral-Hand
Fig.l W5 - BIRMRSEMG & HR - BRENE&G 8113
A-H B E DR (*:p<05)
ER
REKEMBERBOER?S, RTRABIIL 5K
HEEIREZLIIRTUC L 2E8 -7, R
R - RIEMIBEZESFTO POMS 50 AHKT, 8
LU TA, DETHE»SL, HEREK - RIEINRI
INRI 74T BEHPRESNEERESIND.
T, EREEREERERFERRT - RIEMR
RATFTTORTEFE L DBERELHET 5 2 & AR
Shi:, REBROERMD 51T Zajonc, McIntosh %
Ekman & A%84 U 72 BR45 & B O BSFR M & — 3B HF
THLDTH-7. Lal, KiBEEFEOMRHYL
Rt 51013, @GHOBREEEIE TREZIET
LBLENHLELHIIIEDLNS.
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H. L% 65 EIR=

(2001) 4 I 3PMOO3

BRAIFMER S AR 2 DK F KD (R AITE

OARZHF
(BLFE B R AFIREED)

EAZH

HEY
Approach — withdrawal &7 /LZ LIS, approach {TEI% %
7= B BB X ERTEEER MR (EEG)DAR cHOBRIE 2 BafR L,
withdrawal T80 % & 7= & 3 AHREUG 134 HTEEER EEG O AHxE
BRIGIZBEMR L, AL OMRIEL, EEG @ o K (8- 13 Hz)
NRUEBZRICL > TR R D b Tna, RIFFE T
FLIEYUE R 7 1 N IAPS (International affective picture system;
Lang et al,, 1999)% IV C, JREFWREIZ 1 5 KCEER ORI
EREtLI. E, AFEORBEMIFE L, 1APS OBFMT
EOMBIEFA~EZ LI kY, BARANIHT D IAPS fEH @
UM LA L.
Fik
BRE - ERENEFOEFERTRE 144 (FHFER23.9E
21 &R E L.
ERAE : IAPS OB EICESE, Pedlt, Rihgkit,
BEEFR L OHEHEHERE L., &5t e RS
/f Fasbiah, ER T4 FERFEIZ0s & L. T
A FR7ale 78 5RAVTC, HREORS 34 mIZREL
27V — EICBH L. 254 FETIEEGEEII T o v
7L FUEOZRIERFE, oA s, Rkt
Hl—to 2 BEEZREL, PHROEREL ZhFNIZED Y
7.
BRI FATA Rtk o> TR EINTBYE GEE, B L&,
R, B0, B, BE, B LA, RE) OEE% VAS (visual
analog scale)lZ & » CTREE X 7. £/, SAM (Self assessment
manikin; Lang et al, 19992 £ ¥, AT A NEIZ&dE M, KB,
KEMEIT DN T 9 HECREE S 7.
FLEkH I EEG M B MRS G A2 AHEE L, F3,F4,C3,C4, P3,
P4 L DBFEH(TC) 0.3 s, BIRERTEEE (HL.C.) 60 Hz TH
H U7 IRER (EOG) HARE ETH&EL Y T.C.35,HC.30
Hz CEM L7, AEFRIIMRICHEL, 7771 A0BICft
L7z, ARFFECHL, F3,F4 OB LSS s L.
FhiXx - BRER, AT A NErPoOBER &W%b@}f[l%ﬂ
ATA FERMSTBICHER I -BFICET 5 ERMKR
FEARTHRIZRIHLUEIT O bR R EUR L. %%?H?f
;Bﬁ%: 3 min MRIE L=k, EREEBLL. SLEKTH
Z5min OKERE L o7 3EBRTR, BUOLHNTHY
3 min FIE L2, BEE/ L, NEBRE LR .
¥ EEG; M 7 — U 4 FFIIZ R - C, &8,
D o B AUE (n VHZREE L. ER#; VAS i
(2SR URV MOMEBRE DT vy MIEE C% mm B
TEHHL, EiEs Lz RAME10). o i ST, i
L OEML(RTEEST, &.086, SHIAED) BiZ r REEITo 7.
VAS & SAM I, &FFEMEELFMHMTCHERL. S5I1T, K
ﬁ @Fﬁrﬁfﬂﬁﬂ:m& IAPS @r‘zfﬁ{ﬁﬁu%ﬂi@*ﬁ&ﬁg’ﬁ’\t
R
21 BERSUT T2 0ER, 27T
B (TR p< 01). 2,
LA, TROFEMITHEM > B8 > T HREHEONRIZ
EroTn (WIThE p< 01)., 2R, 2, S8, ELA, R
L, REGOFEBENRGN E RFHGHFL D baroT
(WFhvd p< 0.
SAM ; BIEMEEEIT, RG> MM > T IREIFONEIZE
ol (p<.01). RIREHEOHEBRITRES L REIFEELD b

BRI - VAS ; Bi5E
DREIE CRUEMOENGE

(AARFMIRME)
key words: KBSRAITE, B,

s L
(RFSEFERT)  (RRREAF MRS
IAPS

BLFFEANT (p<.01). REM & RSO BMT, R
B Ly E<FEEINS (p<01). KL IAPS DR
MFFE DML TR, HEEKIL 8 THY, "WiE
ORBERED b (F(1,16)= 3684, p< .01).
EEG: & & ORTEEL EEG © o BV % Fig. 1 1R LTz,
FHBIZELD a R VER B LR, B AR
FHOFIEF4 LV BERITNTh o7 (W TFhb p<.03).
L7 oC, M ERNREMETIE, RTEHE O 22 R
EPEO LN, BRHEGE T o RUEICER R 7.
Egx

EMOBR» S, BB (358, BLA, MENT, 3%
HERcHB S, FEEMITRSEYE, B, SREEDIE
WZEhofe. —F, BY, B, BE, LA, KL,
S LEREBELID L, FREETEEICRE &N . EEG
LAUL R, TRE & ARG CARTEARROIRIE & T K
MEROEAENERIN. BEMCEDL ST, BEREX
T A RiZE/TgEES EEG ORE#EIXE I L2 B bhb.
Z OFSRIT, REEIIAERTEL EEG ORIEIZ, THREEITA
HTEEER EEG DORIEIZFNENBRTD LS kD FAIC
BE LAY, BEMERE UCHW IAPS 1, £BR S
Db LA, HWRECTFEMEICEbITERIZL D K&
REETRIITLOLEIOLND.

KIFFROBAEMTLE &, IAPS OREMFEEIZIZERITE N
MBERA LN, IAPS KA xtZ & L TERfk I
DTHHN, ABFFETEINL - IAPS (ZfR> T, HARANIZ
5t LT HEEREIEE LCAITHLEEELLNS.

30

25 F

o power (¢ Vz)

10 |

Control

Posttive

Negative

Fig.1 a power of frontal regton in each condition (* p <.03).

51 A TRk
Lang et al. 1999 International affective picture system (IAPS):
instruction manual and affective ratings. The center for
research in psychophysiology, University of Florida.

(HONDA Asako, MASAKI Hiroaki, TAKASAWA Noriyoshi,
YAMAZAKI Katuo)
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J&AE D =R TTIZHE DW= FEAR T B oD 3T

— BELEFOHIE(65) —
O N A" R X752 FEA B Ll BBE
"ORARRH R FEAMBEIZER) 2 (University of North Texas)  * (FLA% A7 AR 525)

key words:

[B#]

Wundt(1896) 1%, R -R P, BLE-IL &, B %E-
MY, REOISOMILIEK T EEZ T W, &
NHOR LI, —BBIZERF LT IR0 L0L,
;@ﬁtéﬂt&btsfﬁi (R IZLIEVWHI R %% 175, L
L, B A ﬁ%&%-év BEx-BRhoXk X1E
BIcEWZHMEBRBLIOLRL, BB XLV,
R TENTEE NIV LA, TIST 4T R E
ILELTHR ZRTWEEZLND. £, BB IR OB
REVERTDIODIZ, RE P EARAELROES K
THHELTH, TOEFRIZWundtD3®& T A & L
TWRWEEZE WE vz,

FIT, AFRTH, TRIFOZK TR IDED
HERIE T, R-Rik, B & -IL &, BIE-#
BEVIIR TS, EAFB LI HSRBEHEL D
DONEVWIT LR E THIEEH M ETS.

[F ]

HERNREF KFAETISAE (BMH394 w394 ),

VA E21.72 1.0 Thot.

BEAK
i A AR R-FR, RE- L&, BERE-EOF
HHiIZoWTHE mEIFEHICELDIELER &

1MemDE#H L2, HBEZAIRIZIEY 2T -7
FTusE X EH W
F #i % : Picture of Facial Affect
Friesen,1976)I2 k5% 1% & % 14
[ COARAGARDANBIEFEDODIIRRETHIN T
W BEESER. B, AR AETCHVERT AN,
By-ELLH-HE-FOEX-BhoefHhBILV
PERFELE.
5 8

1 ;ﬁ‘-iﬁﬁx%?%r‘onf Al FE AT oW T E F ) 2 ST

- Tﬁ% ﬁii?% R, BIR-uh 4 ARt
ﬁ():l/f’ BMotieslinol.
-TH&E@% L, BE-MEICIONTIR
MY ERETEEDICHBEESR O,
FHOMABEEMRMNTE22HDEE KR TR
DHBBILOITIRAI -G 2B T.
(%]

DA O R, K-, BRE -LF, BIE-
MBEBONTHIELEBWTLESH ERICLZENE DL
Nk - Rt F(6,539)=126.5, p<.001, B & - it
5% :F(6,539)=55.9, p<.001, B ¥ - s £
F(6,539)=51.1, p<.001). Z E B OM R, F D
BV TR-F R, BE- L&, BRE-RBOETN
FRIZBWTH BEEZVRDLRT(p<.01).

PR, BB -0 &, BR-sBickdaM B I
DWTOR BRI FIERTEBYITHo7. & R -tk
&?fﬁ%ﬁ‘-é{ﬂfﬂ:%@ u\ﬂz@iraga(r:.33,p<.001), B

L HBERE-BoBMICHE R EOE OM M
(rf 62, p<.001) 3B DB,

% Wt RE k| ié%’rnﬁoﬁﬁiﬁ@%mg.uz
AU BV E, PECEXNITELZZER L
W E SN, 77RF— G bbb ksl BB
Bon, @A RO BHAICE ESNHLE
(Fig.2).

(Ekman &

R T
2o Fmm

I
4

1Edh, RE, B0 =

DATARZ 2R L,

(kﬂ:nﬁ

15

1.0

sF ]

IN]

00 1AH
_5 -~
-1.0r
-1.5[
-2.0 . : . \

-20 ~-15 -0 -5 0.0 5 10 15

fHPOTNI7FRIEIE R, ABY DIERE FB h HEE Nht
SaZEL & SuBEEaTRT.

Fig 1B RTREZXICLIBFHOFER
5 10 15 20 %

0
Nom + + + + + +

CASE
Label

Anger
Disgust
Neut ral
Surprise
Sad

Fear
Happy

PO OGO~ OF e —

Fig2t§ 8o TorFOd 3 A
[% ]

SRS OR RS, WundtD TR O = &k 7t |
DE R THDHE-FR P, Eﬂ?&‘ aLa% o SN 5
AWTEARAFEHATMI22LTHD THEED
ns.

LILansn, -, E-tL &, |BE-M &I
BUAHBEMEEGELHIL, 320K OB FEMBE R 4
BIWR L THDERE V2T, L LARusselicfb £ &
HREMEO2R CETAMCEWVWRE R ERo7. &
DZEMmL, ZIRTREE - ITRZ—S3 28 Wiz
#& B ZRussel(1980) D H AR ET LV EE & LE
EZA,BIVCBREOMBEFEOADBRKE ThoT.
BT HREOABERL, TEEIMOFED LEEN
A BEGEER BB ELT, RS OHM
DRY, BEOR T EFANEHAR2K T TIIAW
RENETOND. E, TR EHF BV ORE K
RTCEBYE THAEZEEZRLEZENS, EFHON B M
%ﬁﬁ*ﬁé%(i)f A AR

BB R PO = /ﬁtmpﬁjéi%@%
%2%7273)0717% BEELLTOADH ERESRE. &
BOBELLT, B EFLFE] tm%abf@*ﬁ?f,%
HE2RTHEHEBENT T/ A-U, B COE& F
{ﬂﬁka%Wundt(Dfrﬁrﬁmz/k;ufc}ﬂ W, EZ
BEt 2 BT L BERLAES.

(TAKEUCHI Shigeki, SUGAMURA Genji,
HARUKI Yutaka, YAMAZAKI Katuo)
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RFBMERSA RIS T HDEBMERRG (2
OAR% BRf EREAEARETD
EAR ZH (RAHRRRS)
miE AR Reessmas
L BED  (Rmmkcz AR

B#

BB SN B 2 T 1 N IAPS (international
affective picture system; Lang et al., 1999)% F\ 7z 21 THF
R (AREAM, 2001)TiE, FIRAT A N E/RIZEE S DA
fm IBDOERLZEDT=. L Less, F—H7=F)
DEAEMATA N7 n vy s 2Rz, HHRET
BRATA N TRITEHERTH /. £ TR
BTIE, FUFLETRILD AT A4 FORBEMIxd
D THIMEE SRR U7z 5 2 CUIRMAE RG22

Ak
R« REFBEA 15 4 (5 23.321.8 5%).
FEERFL  AZA 2001) THVWWZ R T4 R 18 Mz oW
T, R R HERTA F2E 2 Bod 2T 3 BHZ
SE LT, ERHIOWT, R TR - BEBIZT A Ko
ERBFREIA T Z—RT AL, HRATA FER
BRI 30s & L7z,

FRERAE LB (ECG)IMEFEEIZ XV BFES£0.01 s,

B HERT R M AL 100 Hz TEH U7z,
B : 274 FEIZ, BRI GER, &
U, TR)e, THREEE (&Y, 2Z4h, 4E, ARl
REYDFLE % VAS (visual analog scale)lZ & ¥ iFE &
7. BAE, HBE, MOV T, SAM (Self-assessment
manikin; Lang et al., 1999)i24& 0 9 B¥PTEEE S 7.
Fhix  BREER, §ATA FESEICIT) ERIK
DFLAFE, ERFPOEEENGISR & 2Borm Lz, &%
RFacdk 4 3 min EIRIE L7otk, EBRABBLL. &%
T 412 3 min IOREE & > 72,
o387 47t ECG @ R-R [ElfE 5 IBL ZFH L7z, VAS
IR/ MEN LEEBRE O T 2y MOEE T% mm BEALT
FHAIL, REEEE Uiz RKIE10). AT A RERE 10
O B #i5, LN VAS & SAM OIE B EDOFEE
PENFNAT A FOREMECHle#e Uiz,
EELS

VAS & SAM DFERMD D, R« NRAZ A N3l
ERRE A LT (ps< 01). VAS 12 & 5Bty &
SAM DEHEIHREENE, P> HH > A Z 4 FONEIC

BoT (ps<.01). VASIZ X B RPURE OFEEEIT,
RRRAZA FHRRFERATA REOb@ENo72 (s
<.0l). A4 RER% 10 D IBIHAEEIZ OV T, BE
) <FFREI(10) D 2 BRSO AT > TR, B
DEMR (F2, 24153, p<O) EBEEDOERNE (F,
108)=3.75, p < OB L= (Fig 1). ZEHLEROH;
R, FRAZTA FOIBL X, - HHRTAKLDD
ER LTz (ps<.01). WTNOBHEMDORT A Rz
TH RIS IBIERNA LI (ps <.05).

900
880
%860 [
g
B340 - -t
- =& - .Positive
820 —8——Negative
L —a&—— Control

1 2 3 4 5 6 7 8 9 10 (beat)

Fig. 1 Change in IBI (ms) after stimulus onset.
EE
HRIMEDFRERIIAZM Q00N AE LT, TRENE I

SRAEMD R T A REFRFFTHB SN, MR,

TR, HMHEIA T A FONEIZE ot —F, RPUESE

DEEEIRRR 74 FERIFIZELS, R FhAT A

FERFHIIIRITE Do 7o, IBIOKRL F/2, A
2t QOODIZEE L. RIAT A FEREEZ IBI 4E

EORRDLIL, DHEETHARENL. WTFhoxT 4

FE/RICHERIBORIZAE S Bl LRARBD L. R

RAZ A Rt L TER S SNV ERNEM UG 2R E

WCRES LIcbDEBEZ LIS, LieioT, #HRE

DFR & ITBEBIRIZ, BEMZ Db DD FBRIEHE &

IS NG 7 Y VAR I N ORI gl

51 Ak

AL 2001 BFEER 74 NIkt 2 0BE RS 4
BLLESE & RERAEEE, 19, 140,

Lang et al, 1999 International affective picture system (IAPS):
instruction manual and affective ratings. The center for
research in psychophysiology, University of Florida.
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RIFREXTA AR DRAIEICRIZTTEZE

OARZHFT EAZH
(BAgEAFEABRSEE) (AAHTHERS)

key words: ARM{RMIE, REE,

B#

[ & ATEEET MY (EEG)IZ-DW T, approach {TEi % &7 6
P LA ATEAES EEG OEXPBIEIZBMER L, withdrawal
1T8% L7 O T ARSI TAATEES EEG OmMaAiE g
BT 5 L b D, B OFRIETE, EEG @ o ik (8
SDB3Hz U —EREBIC L o TIRALN T &, BIEWRE R
4 N IAPS (International affective picture system; Lang et al,
1999y 4 RV JeATRIFGE (R4, 2001a) Tid, HRERIE MR S04
& ARG BLE S C A RTERET O BRIE A 7R EEG DAL ZE
DEEGRRINS. L Lens, R—I7 2 odEmR 74
FETry 7 2RLini, HREFEFETAIA FETRIT
XDLEETHoT. TITAIFETH, 707 L8RIZEY
AT A NOBEMEIZ 3 5 PRMEAHEER L7 5 2 ¢, BIEH
ER LT RE S ATEES EEG ORENE 238 ~<7=.

Ak ‘
WERE - HRESLEFOBERFAEROCRFRAE 154 (Y
R 233+ 1.8 5%).
FEERRIY : IAPS OIS MIAEICESE, e, T, HEHR S
A N4 6 FLRIR L%, SEHEMO AT A FE 28T 28
Te3BEICAOME L. BEEHIOWT, MR, R, SHAS AR

SORNER A 7 A —RT A LT, BATA RORREE
Bix30s &Lz, 294 R el 2T, #5HhE
DT 34m i@ LI A7 V) —v FICEE L.
B K AT A Fick o TRE SRS GEE, L&,
e, 20, 2, geEE, LA, L) OFRRE% VAS (visual
dndlog scalellz & » CREEE & 7. £7-, SAM (Self-assessment
manikin, Lang et al., 19992 & 0, X Z 4 NEIZEEM, 158,
SCRAPRIZDUNTC 9 (R TREE J 87
0BRSS - FEG M B E|E A2 M- L, F3,F4,C3, C4, P3,
P4 X OB ER (T.CHO03 s, EBEUERTREIEE (HC)60 Hz T
U7 IRER (EOG) HAIRE ET#HERL Y T.C.3s, H.C. 30
Hz CEIH L. MEFRRIIMKTEL, 77 71 LB o
L7, ARBSETH, F3 & F4 DR RE LT
¥ﬁ§ BREEEE R, AT A FEAK MR Sh 7=

2B 2 EHIBELA, AR TRIZARZ P LAEITHS Z &,
RTA NERFOBR KB OIEIZ E 5 B Uiz, R

ALk % 3 min FINIE L7k, ESRADHAA L 7. SRERTITS
min fHIOREZ & 7o, 3BER T, BORHNTEE% 3 min
MBE Lok, EHa L, NERE 2R L.

DA EEG; @i 7V o FFDICE>T, A5 A4
FORAEM - S0 o XU —BE (1 VY H)ZEE L.
AL 2001b)IZHEVS, 8 Hz LA E 95 Hz Kz al, EHEIC
95-115Hz % 2, 115-13Hz &% o3 &40 72, BRIK ; VAS
i, T2 Uy oEBREo 7o v MIBE T mm B
FrCEL, FEEME L A 10). o RT—BEE, &K
il - kB AR CRIED S B tREXR1T> 2. VAS & SAM

i, ERENEIIEME A RIEMmE Tl L.

#BER
BRI : VAS; BEUE (R, BLA, W2 Bv, 2,
PR, FELA, AR 1ZonT I BRSO 2T -5 R,
ETDRECRATA FORBEMIC KD ZRRBOLNE (ps
<.0l). BLA, WE, FROFEMEITR> KR >RHERZ 1
RONEIZE o7 (ps<.01). BRY, B, #E, ELA, R
L, FRRAT A FOFEMHR - EHAT 4 FLY L&
<72 (ps<.01).

e IES] IR 5
(RHEERBIZERT) (8 KA A RIRHFER)
IAPS

SAM ; BAEMFEE, WO>FER>TRZT A4 FONEIZE o
7 (p<.0l). FRAZA FOREBITR - HHATA FED Y
ELFEEENT (p<01). R -FH A T4 FOXEMIL, &~
BRI A RED@EGEES N (p<01).

EEG: BUE - 5007 - #HIRE D o /XU --FE % Table 1 IR L
7. %’inAnMJ.@a/\V*“%ﬁg%H:?ibﬁa‘f% RAZA RC
iFal & a2iZB0TC, B LV LEBEILNTH-T (ps
< .05). TRAFAFEFHHAZA FCIE, a2 & a3 izl

T, B30 F4 LY LHERIZNTH7 (ps<.05). LMo,
BAEMIZBE 2 53, ALATEEE O IR ERIE 2380 BT,

Table 1 [ power density ( u V*/Hz) of frontal region in each
emotion valence (**p< .01, *p< .035)
a1 (8-9.5) w2 (9.5-11.5) a3 (11.5-13) (Hz)
P F3 0.887 ] « 0.869 :| " 0.559
F4 0.924 0.906 0.608
N F3 0851 083 ., 0531 1
F4 0.882 0.874 0.574
c F3 0891 0.902 Bk 0.596 e
F4 0.920 0.949 0.651

Note: P, Positive slide; N, Negative slide; C, Control slide
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