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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 10-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 (uV?) 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.
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EEMRRIBUI T 2 DIRINE R UG & B O REIE

HFAREEER I BN T 2 RAIESH D, 1E
iffi (valence) DEVLHSABEIROBMIE Y~
WCEERRIZT E b Tw5s, KIKERIE Y v
O 1 8l ¥ 13, B 3 (electroencephalogram:
EEG) DfR{IMED S BET S 1T &7z, EEGORMAE
X, oFR (8 —13 Hz) NV —HOELEIC
IO TRZASNTHEY ., UHULOBIE I a s
NI —BEOWEICL > TREND, FREEOR
YA VIZERERO o 87 —DE T, 4480
BER OIS A A REBO o 87 —DET &
LTHETZZ LB TES,

EEGD a "V —fHOEAEZRAWT, B# e X
ReBAIE Y vidETMLE N TE T, Davidson
DEFME B E, #3E (approach) TE% b
7o 6 TIEDEENE. AATEEE O NI 2 S i B
fRU. WizHLGE (withdrawal) 781257257
BOEEE. GRS OMET R BIEICERT 2
(Davidson, 1992, 1993a, 1993b; Tomarken,
Davidson, Wheeler, & Doss, 1992).Heller®
7R, EENME & ATEROBERICMZ, HEEL
FHEMOBERERAL DD TH S, TDEFIL
K& 3E, BED ERBZHEHEEROENHBE
WEE L. EEOE T IZEEEROEN N L RIE
DETIZBEIRT 2 (Heller 1990, 1993; Heller
& Nitschke, 1997; Heller, Nitschke, &
Lindsay, 1997).

HPIXARRER ICIE . BEEMRERSIELICBE T B R
HHSFEET S E b Tw3, LDHEFH (heart
rate variability: HRV) lz2owT., {&EEERS
(low-frequency: LF) i& X BRHHRER & R AEMRR
DWEAICENZINTED, —H., SREBRS
(high-frequency: HF) {33k mR RHERE % KMk
$ %, LFZHF T L 78 (LF/HF ratio) i&.
RREMFER EREMERDNT v ADOEL % RHR
T 5% & wbhbitTw 3 (Ori, Monir, Weiss,
Sayhouni, & Singer, 1992), Yoon, Morillo,
Cechetto, & Hachinski (1997) 1%, &R
MHAEZzHOTREROAZEIES ¢, Z O
BICHRVO RIEB DT 2T o 72, Z DFER.HRV
DOLF / HF ratiolz & - T, FERPEM LR TH
B EDRINIZZ ED S, DIEMEROHH
R OFEIBEL T, FERPBMNTHS &
REINT,

BENCE T 2 BHAEREZIMRIEIEED 2K F
ETanEd, BHICHL T, FREEREE
ROl 6 RARIC7? 7a—F L72AR
i % 4 7% v, Waldstein, Kop, Schmidt,
Haufler, Krantz, & Fox (2000) 3. IE- &0
BhARE Y O DL IRINE 2 RIG & FTEBEEG O B4R
RN, FEREREBEBLUVERY ZBET 572012,
AR =B LWGEIMETRE A v, ZO/E,
B BRPIZE L 7 GRTEEBEEGO RIS X, I
BIE & HRIIME O RS L BREIEEL Tw
LT EDBHShERDT, i, ZERBROWR T,
ARTEHFEEGORIEE R L 788 1. IGEHMm
[ELREIMEDRIGENRRTH -7z, Lz
o T, BEEEROFESEEGOREAIM:IZ. &
B3 LBINERKIG Y V2 FEHT D I LR
I,

AEtFEo BRYIZ. BEEEREIC N3 2EEGD
REIME & DBmERRICOEELXFHL 2 LT
® -7z, Waldstein et al. (2000) OHIE T,
KEBIE S > OPTH, FICHIEEHEEG D RE
HMIEHLZDIDTH ok, BHFFFE T
Davidson® € izl Z, Hellerd€F 1 3%
BL79) 2T, PIARER & BEMEER O M
PoEENCERIBZZEEZBNE L, FOFE
BICREFEEGOBISICBR L. — 5. AR
B AWIEGEEGOBIEICBR T % L FHE N
%, EEMUEFENEASHIEEFEEGD A% 53, HHE
TEER & DRINE RIEEIC RIS T &Y [Hh s
L3bbntEZONS,

PP

#HERE

ERTFILF T, BELREEB L CRERE
1542 BBE & L7 (VHEFER23. 9+ 1.8/&), \»
TUHBAREROBEICNT ERAEE2E .

HEREL L UEHAE

ME (blood pressure: BP), 28X (electro-
cardiogram: ECG). EEG. iE & (electro-
oculogram: EOG) % FIRHIE L 7z, BMIZ£T
RIEAVIREmE 7, BPIREFE 37 4 F
TVRAA7 (X 78 23008 2EEL. 65
BOVHBP# HIE L . EigER A3 (high cut
filter: H. C.) 100 Hz CEM&E L 7z, ECGI3R
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BT 4 AR - 7NLEM (NEC=5E]) 2 A BE, EHE, LA, HE. ALOF10 EHE
LTSI X Y RES (time constant: T. L7, W% T U v, TIEBICRL 3
C.) 0.0ls. H.C.100 HzTEH L 7=, EEGIZ. EL7Z10 cmoBaoicB e T, FEENca L. F
EBRI0 - 201 FE 2w F3, F4, C3, C4, B -BEZ R THEBEICEHZRAZIE 2,
P3, PA4XhMEEFZEEEEICT. C. 0.3 s H. FHEARTIHRI. BEINEEICOWTREF
C. 100 HzCEH L /-, EEAADOERESIILE EI¥k, LROIAKWE>LEHEEEITTDH
RE ETHEBEHT. C.3s H.C. 30 HzTEH L BV, MBI LR X N EEr Ew
7zo EEG% R BRI, RV 777 (HEAR L. REFFEZ ¥,

KAEE 36027 L) BAOCTHEIIEL, LI F FmE
757 (HRBEZR=%8 L 7F5Y— 8K23 - EERETICY-GHERERE., STAIORHARZIEER IC

L) ZHVT, FEVEEIMmM/sTRYEEFE MAIERE. Bl vy o7y 7EEESE L,
$% L 7=, EEGIZ Bk 3t (NECZ 8 Synafit BUREIEETRF IR ErhnwIt, BRX
1000) %A \wT. X D FHEL) mm/sTRVEE Ni-WGgr Bi%kb s8Iz, XN EHoRE
L, £TOAEEER, F—YLva—%  EREMRCHEETS L. FEAEREICETS
(NF Electronic Instruments$ 5870 PCM  #5i% 527, EREBATOHBEDIEEHRE
DATA Recorder) IZBi&GEERL. A7 74 V84  HBE4L0IC. BEFEEERICEAZ I, #
B L2z, BEFIEORTRICIE, 204 v F0h BREVSVIROBFBERY V2T Lick b, ER
5—F1LE (SONY&E rJ=tuv-25—5FL  2EAL7, SFHEKTHEImInOKEL LD,
EKV29HR 1) L VTR(EZH# A-ES2) 2wz, ZOMICEEFEEMEKCEAL TS o7, 3

KRERFI G E BT LR, NEIRE 2L 72,
BERER AR I mICRBLA-E=S XD, 3 PWAE
FOME% 72210 minfElic R U 7= B g AFEETIE BP. A% (heart rate: HR) (EEG.
W% 7 vy LI BR L, Positived #, EETEEMEE LT O X 5 icoW L7z, BPIE#
Negativegeff. Control&trd 3E£HE2REL 2. KR L 72 6sBOTHBPE, ¥ 7Y vV 7 AK
ETERMEOWURTH o7z, Positivezfh& L £ 1HzTA/DEHL 7215, 30 sBIZFEHBP% K

<. 7 — Z, (copyright; COLUNBIA dr, YL Tuky Vv (AAER S
PICTURES INDUSTRIES, INC., tkxXA &tV = 7TI8E) Iz &k b, BXKEe L 7-ECGOR-RFER

— E7Fr—R I FA A, 1996) & 2530 sEOEYHR%E KD 7=, BPEHRIZ. HlE
Auvi, TR ARICE TN, B2  Ed) S ERITOREHER—R 7 4 v OFHEE 5|
RTHEB LRSI —AFi, RkihE WiBLEEREH L7, WKL ZEEGIX. ¥
TON—F2HZ XD EFTHRRB LRI, P& 7Y v JRABKEE20 Hz A/ DEBE L 728, &
DEHET B/INEARITHETD F — ZDOREICRI &7 — U =& (fast fourier transform: FFT) i
TBEWIRATH -7, Negativedfefh s LT, IO AEESWET> 7. BEAEDEEED 1 min
ZZD#t Y1 (copyright; T F — & ¥ F 4. M 5FFTICk 2T a XY —fH (uV?) 28EHL
1996) Mz, T2 AOSEBHFEL T f, XEEROER X, HE#H & BP L HROFE
LORBEERT EVWINBTTH o7z, Controldk 76 YUEXFTIE L ADBHBELIRD ST
# & L T. Virtual trip THE BEACH Hawaii & T - 7= EEFEEMKIZ. T2 B U v
OAHU (copyright; PONY CANYON INC., & 70y MRt commEfcstil L, £158
1997) ZHvz, THNEBEICITHEHEESHEOM  OFFEME Lz, 2628l CRUEEHE. &
B OBREINEFTLTO - THo 7, HHIRMLBHEIC OV TR BB WT, §&

BRI I HBEHOTHFEMEEH L7, Y-GER

VAS (visual analog scale) i &k 2E8FFEE WA LSTALX, SEBEICED =,
MR E AR L 72, B0, B, 2@, BEE. &L
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BistAE

HR EBPIZIL T, &f4(3) x HiH (20) o 2 22
AW HT #2772, EEGD a7 —{Hld. &t
HBIZ BTSN D B t MERIT o 72, (ETIEE
TEHMCEL T g 1 BRg sz
172 120 TGV SIS Tukey 7% v,
p<.05DBEICHTE L

R

1B BN H K

FMURHR SRS, AR L T X L
TOFEER R % Table 1 121 L 72, Negativedxff
DOPFE, b, EBL A, Bifi. TROFFEMIZZ
hZFh, Positivefff & b bATRIcF» > 7% (ps
<.01), 7z, PositiveZefFD BBk, ML A, Wi,
PR O FEM IZNegativeFfF L ) bE Do 7

=3

(ps<.01). b HIRHI BT & > CHUES hze
BB DFEER T % Table 2 12/8 L 7, Negativeds
oUEmE, &h | L &, B, F%&, Positive
FfEX D bEL o (ps<.01), Positivegefto
Bk, dELU A, iR, EiE. Negativeffb & D
bEarot (ps<.0l), L7zd5->T, Positivedt
& Negativedeft & bz, 2hF i & L7214
A RIC X o TR X N,

BP

0.5 min fif ®Positivest {£. Negatives= .
Control&: @ E¥HBPA{L I O HER % Fig. 112
A UTze A (3) x W (20) @ 2 BRI BT
2T o R, o EFE (F(2,28)=10.4,
p<.01) LW ERHED SN0z (F 9,
266)=2.51, p< .01), RAMEMbED SN (F
(38, 532)=4.48, p<.01), REMEMMBTIHETH -

5

s |
s | —e— Positive
o~ —8— Negative ~
:%D 4 F - - # - - Control g- ol
g )
E &
o o} oot
2 g
g 2 o
I &
S g s
g = -—e— Positive
= -6 F o —=a&— Negative
© - - & - - Control
KNS
-10 -10
1 2 3 4 5 6 7 ] 9 10 1 2 3 4 s 6 7 8 9 10
Time in minute Time in minute
Fig.1 Change in blood pressure during each Fig.2 Change in heart rate during each
condition. condition.
Table1 Mean rating of emotions in each condition (**p<.01,*p <.05)
interest disgust amusement anger surprise contentment sadness happiness fear anxiety
P 7.5 0.5 :I w=* 767 ¥ 02 w45 6.7 w07 :I** 737 *F 0.6 T xx 147 [#x
* *k ok
N 6.3 6.5 :] o 23 - 29 j o 63 258 5.2 :I o 1.1 - 8 ] w51 ]n
C 4.8 1.8 4.2 1.0 1.6 4.1 0.9 4.5 0.7 1.3

Note. P; positive condition, N; negative condition, C; control condition.

Table?2 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 8.0 o 06 j ** 6.6 :[ *» 02 :I * 5.7 6.9 j ** 08 j *»* 71 ] hid 1.0 ** 2.1 :] %
N 5.1 6.5 :I o 23 34 :l % 04 ?:I** 2.0 5.7 :] *x 1.6 ] - 14 j ** 59 :l -
C 5.5 04 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 (1 V?) and standard deviation at each condition corresponding to region (*p <.05)

Frontal Central Parietal
0 power SD o power SD @ power SD
Positive Ll 1324 (528 ) ILI7 (1389 ) 1211 ( 569 )
Right 1353 ( 448 ) 1181 ( 353 ) 11.63 ( 610 )
_ Left 1406 ( 518 ) 1098 ( 504 ) 1121 ( 458 )
*
Negative  picht 1500 ( 469 ) 1089 ( 420 ) 1022 ( 373 )j
Comrot LM 1623 (1157 ) 1455 (1051 ) 1447 ( 884 )
Right 1649 ( 897 ) 1512 ( 950 ) 1494 (1043 )
T O THME R 2 PR, Positived iz Ex

BERT D FEM I > TBPME T L =iz xf L,
Negatives= I i Wt {4 & R # 3minfii] < &
PositiveZeff & IR T 2R L e, R—R 5
A vETHBL, E5ICHEBEO 1 minTARS =
HaemLy (ps<.0l), ZHIEMIZEMAERITBP
DHERE 22 2 Z LICEBINL DO TH - 72,

HR

B OTEHHREL IO HER & Fig. 21277 L
7o GefB(3) X W (20) O 2 THS T 24T -
SRR RPN ED SN (F(2,28)
=15.0, p<.01), Wi EFRHEBED sl (F
(19,266)=4.30, p< .01), ZHMAENHED S i
(F (38,532)=2.83, p<.01), Hiffi-:2hq %z~
& A, PositiveZ b Tidiz#l90. 5 mindsii< .
BUIZAE T L2248 (p<.0l). ZDfthidPositive
ZfF £ Negativeg&fFRITiil: 5 minflloHRIZE
bz Doz, BATRTIE, PositivegefF OHRIZ
HFE D ZLA ol b DD, NegativeFofETld
EO Iminliicafih LB asni (ps<
.01), BPo#fEf & [Afkic, 2T 1X, Negative
At D LMBHR ESMC AL 72 b D TH o 12,

EEG

BHRAFIC BT 2 MERILIED a 87 — il (n
V?) %Table 3123 L 7o SAFHEIZ. AT
THIEDH D t WUEZIT-> 745U, Negativedt
FTIZ. P4 D a 87 —{iiMP3 X H HATIICIEE
LTwi (£(13)=2.50, p< .05), L7=Dio T,
NegativeZ:{f¢lid GUIITEA/EHITE L D b IK
ii L Tz, Positiveg:ff: &£ Control&{FCiz.
WEROPEBOIZ D a8 7 —WiDELA IR
oz,

APEFETiE. WU N T 2 EEGOfi il
& DRI R RISOMME HR e, av T 7R
b &AL TI0 mintc i 4E U 72 RN & -
Tl 2 Mol U 7=, Negativede b i3, $iic
IminH ZiE 2 2 BALNCRN & PETEATR < M
L, —7j. PositivefftTld, 9minHIz
B LM TCIEOHSRR I NI bOD, KL
AL e, RIS T AR ES b o, 2
DWENATF OLIEINTT F O, [EDRTEIMLENE
T T L, Qoffimuiicis LR L 72, BYR
LR k9 1 minlc BT, EEGOfE: %
PRI EEUL Negative 54 ¢l A7 WITTHR 23 /2 Wi
& D HIIHL T,

A%l SR 249 4 minlB o O lEIneT R
13, Positive%ff, Negativegff L biz_—2 5
A4 Vo DIETHHRS Nz, LI RIS,
B S 0l 2N AL Z LT T L. BB
SO EIGEIRT 32 2 ETLA T2 EWHIND A
H— iR BiA3H 5 (Lacey & Lacey, 1978),
I A A — R ST R, HI R g 2 30m i
i & DIRINAT 2R & OFIEISRRE T 5,
LR 4 minfilid, Wl AR TH
h, I OFENCIURES ZDHDA =) —
VRS %) A CiiBiailch o7, Lidio
T, RIS HECZ D SARGEAT 5 2 &z b,
(L2 A NI 1 (IR E 15 I (190 N/ R CR DR AR X7
L#EZoNnb, ZDW%, Positivesfbtiz, —IT
LTR=AF4 v T LN TH 72, —
Ji.Negative&fFTIE3R— 2 7 A4 VMBI L
72t OminbIFRIz g LRSS i, i
W EILE A HER S A IHc BV T, Positive
GfE N Ak 2 8 &, B2 I
AL T DI DIEIMAT RAREDME T L 72 — 700
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NegativesfF Cld AR 2B FIE 2 HEEL 72 2
LIk TENSBERLZbDLEEZ NS,
FEHRIC A o N DIRINE REEEO DI, B
FEDE DR =Y —tEPar 57 A FEEND
o L-BRTHBEEZLNS, JOHEIL.
B o ME I N ENEEtigm e . £
BEO SRS PEFEIIIZIEABL Twa 2 E
»obEMToNG,

BRIK & OIBINE REEOBRDL S &&RHED
B#o 1 minflc, IE&BOBEHREIED 51
2o 20RO, ZORHETHZEEGOMITXMA L L
TEIRLU 7z, &8, FHERMTEEGOEA
EZRFRE 2 A, NegativedfbTlid, GHER
WAEERE L D BEEL v,

T58) & KRS 8% ~ iz, EEGD a7 —{BD
EAEEr OB EINTEL, —HIEREMD a3
7 — B3I BR O [F AT 12 EhEE L RIS A
ERTEEE, FO—HPEIREBODMIE L 72 A
v EERINT» 5, [EENH & BTEAFEEG DR
»FT 5Davidson®D € F iz kv, BHET
% b 72 5 TIEDEEIZ LRI O Y 2 BRE
BB L. WHICHOETEIR b 7 5 THROREENIE
RTSE LR O M 72 BTG 1B 6R $ % (Davidson,
1992, 1993a, 1993b; Tomarken et al., 1992),
¥ 7-. Heller (1990, 1993) i¥. Davidson® €
FACEE L ARESERORBEORITEZ MK L
EFNEIREL 72, Helleroe 73, e
FIESORK, BXUEE L HEFROBRICER
L7zbDTH 5, HHEIBELOHEMN LRSI EE
D EFICBEEL . GEEHOMEN R BIEDET
BRENSDOEBEDOETICERT 3 (Heller 1990,
1993; Heller & Nitschke, 1997; Heller,
Nitschke & Lindsay, 1997), #lz X, AICA®D
BHfZ b O>BEHTH->CH. REOEVHEIR.
ARIEER & AHEROBREEZ R L. —f. BED
VIS 2k, HRTESORIE L. HEIEHOK
BEOEKTE2RTEEZONT 5,

Hellerd 57Nz k 5 L. AEERIZEEO A
7oY., BERMEROBMIGEL Ve Ky 3 LE
Zo6NTWw3, ZOZ ik, PRHRERICIIEE
HRB LI T 2 REAESFAET 5 2 L2 EK
LT3, PRHERVHEMERIILGLTR
M2 EF 2 MRS 5, ERNARIZL 5 L.

BEROBEE X, EEROEE L HER L THEM
BROBHEARIZ2ENBDIRTvEvbN TS
(Andersson & Finsett, 1998; Gainotti,
Caltagirone, & Zoccolotti, 1993), #Hl %
Reid. AEROEBHHEH ~OREMIIHR L7
2 ERIL20icx L. RO EEAREE~
DR CIFHRIZEGDB AL NR P72 D6,
HRIZZEFIRE D D ERRICE > TEERZ I TS
Z R X N (Lane, Novelly, Cornell,
Zeitlin, & Schwartz, 1988; Lane & Schwartz,
1987), ¥ 72 DIRINEROZEMER2 Y Fo—
Wiz, HRVOLF / HF ratio &, L EREIE
6 HERRVBAEE DI LBTEINTY
% (Wittling, Block, Schweiger, & Genzel,
1998; Yoon et al., 1997), L 743>, FEIEH
FOBIME R 2 Y P — It oL TEMEEZ D
tEZLND,

AEONegativeetF CHE I N EEIZ.E
BB VEE LB Th o7, EEMf L ET
EFOMEZ AR ®FT 2DavidsonDEFLIC, B
B L AHEHOEFE 2 KA L /zHellero € 7)1
AT L, BM{BMEINLREREOBEVEOE
a3, LRIE RIEE L EHIESHEEGOREAIM IC
BrRIFLEDDLHEREZINSE, AMED
NegativeefE Tl ERIHKD & ¥ L - BEHHIE
B, DIEMEREED LRI SR LA
HREROHEE, FHEFOBREICEEL T
bDEEALGND,

AP TlE. BOBEEELHERE S 7R RIS
BT, LERNEREED LR L. HEEHEEG
DEIEDPED sz, EDOEENICNT 2EEGDR
fItEE A S ko e, RERORRA TR, FEHC
LT, PR & BERRROmENEY S B
Ric7 7a—F L76lixd kv, RFEOBEL
5. REGEBRDRENE & LEINE REED R
I & o T, EHMEFIEAS PR AR R & R
BROEEICRIESTHELZRATELDLDEEZ
50 %,
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