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The Effects of Repeated Listening of Music on Musical Impressions
and Emotional Responses.

Maki Ikepa ™, Makoto Iwanaca ™™ * and Tatsuya Iwaki*

* Graduate School of Biosphere Sciences, Hiroshima University,
Higashi-Hiroshima 724, Japan
**F, aculty of Integrated Arts and Sciences, Hiroshima University,
Higashi-Hiroshima 724, Japan

Abstract : The purpose of this study was to examine the effect of repeated listening of
musical pieces on musical impressions, emotional responses and on heart rate (HR) .
Twelve subjects rated musical impressions and emotional responses, and were measured
HR under the three experimental conditions; sedative music, excitative music, and no music
conditions. Subjects received four times of each experimental condition sequentially. The
results were as follows. 1) At the first listening of music, subjects’ ratings on musical
impression of activity and potency reflected the characteristics of musical pieces. Those
impressions were not change by repeated listening of music. 2) Sedative music promoted
the emotions, “relaxed” and “fascinated” at the first listening and those effects were
maintained through the experimental session. On the other hand excitative music
restrained the emotions, “relaxed” and “fascinated” at the first listening and promoted the
emotion, “aggressive”. Those effects of excitative music diminished by repeated listening.
3) There were the effects that excitative music blocked HR decrease and that sedative
music facilitated HR decrease. 4) There was no intra-individual stability on the HR pattern
during music listening.

Keywords : music, repeated listening, musical impression, emotional response, heart rate
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I TRV, BROLRERLT2 I 720128, TEICE - TR S A BB 0BE L £ BN R E
bEDEEHBER IOV TOREN R IERCTHEIST 2 b A LEYND 5,

CHETHEEBIUC L A2BBIIOVTIR, FRIT 2SR BN BB, BN R
EEWNBITRE DT b T 7,

FEIOT HENRICDOWT Gundlach (1935) &, 7V RPEVHTIZER 2, A XEX L L7,
BOLEZIDLZV, REICNBREVINBREZITRTVI L ZHOLMIILTW S, $7-, BMESET
SORER, BRITTLERIZ, 7o RRPY XL, FOKE X LEEOEVWTERODEIMNERED
HF, BEOL VY IVREE, -7 A SV JEEELTVWAHMOABOETF. ZTERLY oL
HELTWHEBHORF. O3RTFICTLHOND LHE L TW5H, Henkin (1955) . Hiic
MNYLENRORTFAHEZFVP D CHFOBRET R o 728ER, 2xuF1, VXo, FRORTF
PRI IND EHE L TW5, FRZERIZ. KA, Bk, BTE (1994) IZBWTHEBLhTHBY,
FRIINTHEHRICOVTUL, ARICHVZHRRFITDOEFTVPBRELZ o TVRTH, A TF 4R
VXL, FABICETARFICHTEZENTETHLZ LD LE, TRLDEFDI bATFT4
EVALG, BEOEARERITHELTEY ., FEICHT IR R T AL TEELERTH S
EEZ N5,

FHOLFHRCICOVTIE, EMGNNA A 74— FNNy 2 ICEREMAEDLE LT L TEEE
RED) 7 E—Y g VEISEAT B L WIRENLENTWS (Scartelli, 1984), ¥7-. Davis
and Thaut (1989) 3. BERE O X L FELXERL, EBRNALRLE ) S 7¥— Y 3 VROEAL
TR LR, BEETRINEENTERTREBENALEIBI L, V77 ¥—3 a VEHHK
THEHREL TS,

CHOEH)ICEBNZEHRLEBHRICICOVTRE—BE LAEREMELN TV S 00, HEKR
GSR (galvanic skin response ; M EBRE) . MR & Vo - HEMERLIFEL L5 T,
TEERNOEBIIDOVWT—EN 2R IE SN TWABDLIFTIZZRV: (Dainow, 1977 ; Hodges, 1980),
) X LEDHNELETIZ GSR ASREICHWIML., A 05 4 OMWZFETIZRL T 5 (Henkin, 1957).
BENLZEETIEIGSRVEARL., HBHNRFLETIZEAL TS (Zinny and Weidenfeller, 1962) .
T VAR OFEIT LA (heart rate ; LLTF HR & EE) 29 iN3 2 (DeJong, van Mourik, and
Schellekens, 1973), &\ 9 &) IKEHEEORMBENRIC L 2EBOHEIRE SR TWE—FT, B
M 2ERILTREZVIOND, BN LEETH > T HR PR T 2HERE )L\ (Ellis and
Brighouse, 1952) W IHIKRIBOLATVELLTHD, T/, STEMERIED HR OE{LiL.
BEALRBOLNLZNETI2HEDLDH S (Zimny and Weidenfeller, 1963 ; Landreth and Landreth,
1974), L2, FBMARALRY S 7 ¥ -3 3 VIBEIZBESE LT T b BEMEROFIBIZIE
AR ONT, i) OBAZEIFED SN TS (Davis and Thaut, 1989 ; Jellison, 1975), =
DX LEROFEFELAHEREE LT, Dainow (1977) I/ Y) 2 EHENT O L E#AL &
N7 PIEEDRIMEDSH A L% %, Davis and Thaut (1989) |3 BAME R KGO EE K S5t
WCEB{DELEZ TS, LA L, BEKCHFEEICE LT, ROMETIZTELERT S
EEALBZITDOLDFILALTHLI ENE, REOA—BIMBARRCEREIZL VBESH
TVBEDPIZDVTORGRREIIT LN TVBE bITTIdA v, FEBERASHR I RITT 28I
BRI EPRHFET 5206 1F, FUFELRVE LR LZHEIC, BANTERE L KSEm
FROLN, LA2bZORMEMIZBEABRTIZRLZ > TWBERETH I EXNTEETH 5,
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ARRETE, VXY v 7 CHERIKRIVEBOZFEE X OF 1 7 A CTHP BB R TEL
IRBEUORLE HDERERERERL, FRL o BRLEVHBAH L EBT A LT, K
B B OB P BRI DOV TRIAT 5 L 2 B E L1z, FROME, EBI L HHRIG,
ABE 2 E (HR) 22V T, KENEELEFHNTECIZBVHFROONENE ) », KE
S TEDE S BT B KD WTHRE L7ze %72, BERKEBRBRAZS 5hb L Sbh
T2 HR ZLICD W TIREEBER S OZEIL V8 — VIBHARELERDED bNDHICOWT LR
AEATR 72

B &

(1) #HERE

PBRE I RFEB L ORFERAEL2YE BEE6 LT D). FRITLITHO27F THo e TR

L OBEEZEHYLOFAET, RKFICBWTEEOHEMKFIZZIF TV,
(2) ##

FEAMELT, 2HOI T2y 7FEER O, 20F 4 7T ATEIREBNZEERE LT,
Satie, E. fEBM® "Gymnopedie, No.1;, %, VX3 v 7 CEMMZEE L LT Stravinsky, L. {F
H o MSacritice Dance from “The Rite of Spring” | % # L7, EERBEATICHEBE ICHhEZ 2R L.
LN EDBHENE) DITODVTHEZ RO/ L 25, Satie DEIZDWTIX124H 2 &7,
Stravinsky DB DWW TIZI2H 1 B EEEWAZ E5H 2 L ME L7, 2 #1 & b ICFERRERD
HHEERED A% BB OBEWEERB TH -/ EZ SN L HBIIVTFR LI V87 P54
AZIZHEESh, TREIN TS bDEH G, HER, HEREZ EOFMIE Table. 1 137RL
728D Thb,

Table 1 Music stimuli in this experiment.

composer tytle music performer and group performance time(sec)
Satie, E. Gymnopedic No. 1 Sir Neville Marriner 274.660
(Orch. Debussy, C.) Academy of St. Martin- in- the-Fields

(Phillips 32CD - 647)

Stravinsky, I. Sacrifice Dance from Antal Dorati 275.756
“The Rite of Spring” Detroit Symphony Orchestra
(Decca 400 084 - 2)

(3) =BR&EH
EEREME LT, OEFNLEE (sedative music, ZAHFFETid Satie DHll) % AEBEET 5 &4
LT S&HLER) . OQEMM 2T E (excitative music, AHFFZFETid Stravinsky Ofl) % KEHE
3258 (LTFTELMGLER .OKFNFBGTH AL FERPHEE L 204 (LUF N&M4 LX),
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D3IFEMERT 0 EBTIA VIR BHBREVPEERFHIISMT HHBENTHA ¥ Th o7

(4) F&

EEII1H 144 Fo3 HREICOIT T b7z, 3EINERIZ1 HU LD Z 51T TR—
BT bhs. EREGDOBRIEFICOVWCIREBREMTCHI Y ¥y N5 2%t 572, £T
DEERT, BHRNOHEL EH8IV 7 A, iBE24+ 1 CICRAEINBE@S Y — NV Fv— A TREZIIC
TFbiiz,

[TRIAL 1] [TRIAL 2] [TRIAL 3] [TRIAL 4]
condition Th ial d th AL1
S =274.660 sec ( These trials proceed the same as TRI J)
E=275.756 ]‘ usic
N=276.000
Adaptation
. Measure Measure Measure Measure .
Base- Rerlod ECG* ECG* ECG* ECG* Base- p.erlaj
S5 min S min
. Measure . A Measure
1 ECG* ,5 min -5 min (5 min ECG* I
| 4 i
| ! | 1
Rating Rating Rating Rating Rating Rating

* ECG = electrocardiograph

Fig. 1 The procedure of this experiment.

Fig. | CEBRTFHREDOBB TR Lz, £4&F L dBBREIEREAZE, LERFHIAOER
PREL, ERIIOVWTCOHBAZZIT 2. 3SOBEONECH 28 THRAEE LRI - AHT
DLERM % 5 SHEEHI L7z, sHIRTEZICESENEES 2 HET 5200 EMEE ICFFE S ¥/,

20K S &ML EL&HTIE. TEREEBRBUIOWTOETR . N&BGTIIHEETRL LOKET
L TOVWTLH ) ZEIIOWTOHEREIT e o720 SEMH. ESRMATIREEEICE THHEME

55 T4RITIT R o7 TEMBERPIILERZERMICETI Lz, 72, 1RTRTITLICE
BT AR & EBNEEICOVWTOFEY T b7 NEHTIX, SEHRPERBHTEER
R L7-BRFIC, HEMERLE LORETOLEREH % 4 BT17% o720 FRITRTRICIZIFES
SFEEITbE, 1RTORMIZ, EFEHMOEERBOBREIS. SEHTIZ274.6608, E
M TIX275.756F0 & e o770 NEMHETH 1 RITORERIZMD 2 S£EICH b5 7-012276.00080 &
L7

Db 4RITOFEBNE /23T E %2 LCOLERFTIE §XTRRIE, RERICH ) —EN-X
HOLERLEHIL, 2OEBIIEDFIELITRoBRICHERE TN LEBRERT Lz, E
BRERIZ, 1585708 1BHTH -2,

(5) £E

THRBIT, 382 ba vk (Vicor B, MX-1) THELRTA V=7 Y RAT4 (K74
Voy 758, MC-350) AL TER LI, RMEREZ EORBEETXT/S—vFrarta—
% (EPSON %!, PC-386 GE) THTZ2 o7z, L EXIIMIBABAEICL VEM L, EAERAHIE
2=y b (HABRZ=HHE, 1253A) Lo THIEL-bD%, T4V ¥V a—% (TEACH,
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DRM2a) % iV C, ¥ 7)) Y ZRE#500Hz TF 14 T MEL, BRRT 4 A 7 IZ808F L7170, T 7o,
FEIIT LR R ERN R IEBHOFEEIII/S—VF VT ¥ a—% (EPSON £, PC-386 GE)
R L7,
(6) RISRIE
OFEZEDENG
EREEOMREYRET 7012 Table 2IR LA 8HBICOWTHTIRIARELY 1= 4L
HTEELRV S T7T=THEIIHTIIT S, D TERTIFES S, 2D 81HHE I Hevner (1935,
1936) ICX ZBRONRFEAOHEA (8HiEE, S6THEH) Ohh»sd, AFETHC T
FRIBONREZFTFETHDICHEYZEBRDONL DX ZH1HBETORB LA LDTH 5,
@FEN 2 BB
FEBIAOEBN L BEHCEZRET S22, Table 2R LA 8HEBIZOWTHSOERE
HLIZHTIRIHEEZ, 1= T&<{HTRESLRV, 26 7= TFEEIIHTIZTL, O7TERTE
ESHz, TO8HHE R, FHMLEHFRLLEMNICHET 27-0ICHE SN 8HF - 80IHH
P o2 5L HMEERETFERE F - 58 - BE, 1990) 256, REBRRRICELA-HE* &
HfF1HEBETORBEL-bDTH B,

Table 2 Rating items.

musical impressions emotional responses
Robust (V) Uneasy (ARgeiz)
Heavy (Ev) Fascinated (HoEbH L)
Impetuous (ML) Inactive (&K H%)
Dignified (BT %2 7%) Tense (WEE L)
Tender (RELW) Relaxed (@wofeh L)
Delicate (FAEVE) Unrest (WL 7:)
Quiet (B %) Aggressive (B 2)
Bright (B3 w) Cheerful (B&Z)

® HR
EEFERFOHRIZOWT ORI 21749 72012, sHIlL 2 LER% b L I20ER R-R BB %25k
O, SHIZETOHHELELT LIZL > TEMBTLICHR (B bpm ) & H L7,

(7) F—429h

ERINT LR B L OFBHESOTFEMBICIOVTIE, F— % 2EMRELL. 3KEDLLED
PEREALBIZIZ ) — Py OREYR. 2 KEOHEENEHEIZIIF 52 ZIAMARE 2 H V72,
HR IZDW Tk, BEEENF ORI EIL 2 EORE 21T I 720, F— 5% 15T LICEY
L7zb D% ZOREENG HR DR EMEE L7z, 72720 5 5B IZoW TR EREEE OBLE» S,
S &:f41334.660F0 . E 4fF1335.756F0 M. N&iF1336.000H 07— % 2 EH L7 b 0 A FKME
L7, T OMOBRICIEAME, BARNOBBEENICL 2B YBANT L2012, Bo5h:
REME % EBROWDIZHIE Lz — 21 5 5B DF HR H 5 DELEICEIR L7, SEBERIC X
LERNRDOWEIIIEM. T BB 2 BER & 7508 vz, 72, FEERG OIS/ 8y —
Y DEAALREEICDOVTORE 2177% ) 72012, FERENF O HR 7— 7 128 LT/ EWIEIZ 1
~ 5 T TOMEMD T 2TV, EDMEALT — 5 DFATHO—BEHIC OV T v F— Lvo—FRE 25
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(1) ZHROMRICOWVT
Fig. 2 (a)-(d) 12 S &, ELBICBIIABRIT T E DT EOHNRFEMOERS M & HIRE (&
HEOHRELZ B TR T 74—V E LTHER) 2RIRL,

BURLA2E DI, 1RTELS4FRTEFTT—EHLT, THV, TEW, TRE LWy, THRAZW
i eI HEREHSDTHBER, "LV, T2k, W) I REENREHODLTHE
BT, FEMEOSMBIEM (BTREH) ICXoTKRELELZ STV, 50 X EMAREIC
Lo THEBOLRMMEICDWTHRE L7oRER. Ty TEVv, T#Lv, 0 3HE ClielfTr
BLCELRHTOFEMEISKEL Y IARBICREVIEPTHLPIC R o7 (T "LV, i
Wy N=12, T=0.0, p<.01; TE\; N=11, T=0.0, p<.01), —F., "R&Lwv, &
AXWh, T80 %, THAN, LWIHHBIZOWTIREFTL2E L TS LHEDOFEENESRBIZK
NEBICKED o7 (RE Ly TAZIWE THIPZ) BWTHRHN=12, T=0.0, p<.01
; TBHAV); N=10,T=8, p<.05), ¥/, X/ TLIHATHOFEENEL 7 - F2 >
DREBICL > THRELZZFER, EHBXKBLTVThOFHTHRAITICLHPREDOEIFE T
%<, KEBEIRUC X AEROELIZRD S RE W EXHL IR 572,

DI ENS, HEENZTEE L THW: Satie DEMIIEFTEEL THEN - BEIHEIMKL,
BHZWEIR %21 THB Y, I Stravinsky DEMITLFTLEL THEY - HEMIEVHNZ %
TV T2 5, FICHEBHICOWTONRISEMB THBIZR 2> TV Z &2 5, Satie
DR HNT AR E B U CEER S %, Stravinsky OEMIZFOTHICERBHN 2R T ZIT TV Z
Lasbh s, £/, RITFICE AFEMEDENROON R o/22 20, KEL TS 1 EE DBE
DBEOHNF L RBONBERIELEEITAZ EFHL DI o7z, TR, EWVHEIRICRITT
KA D% E % FA~<7- Washburn, Child, Abel (1927 ; #g&, 1966X DBIH) 753 » 7 %%
5 [EEkE L CREHER L7356, REOEMTRITIITHISTT 2 RENGIIE LTI 2w El~<T
Wb, T/ Mull (1940) 327 9 v 7 EEZ3MHRVELE/RL, BHFHEI LWEE LGS
BEREICEFLEEDLLVIERPS, FEINDHHIIREBEIUCL > THRXTEEHREL TV S,
SHDEIIT THFE—FR) TR L) FREICTTAFAIIRERRICL 2B EZITRT
WAL, IEERR BN E Vo 7 BEFRERII OV TOHRIRIRBEICL 2 HEBPZIHILL, —F
TR S NENRBE DR DMERFINDL LT 5,

(2) BXBIYEENEBHICRIZTRHECOVWT

Fig. 3 (a)- (W) 12 & &M, RITICBI 2 EBMEBHOFEEOLBBRA P RMELEUR L 72, EBR
DBEAMZWE L7 — ZHDFEEDEDO TR LTV B HEL/Z8HEDOFT.H oLy L7z,
EWVIH X H %, BRIINTLIHEMEEYHODTHB, "Wo7) Lz, &) FEEBIEORIER %
HObTHEB, "HBNL) EWIBEROFEH LS ODLTHEIIOWTIE, £HM X 2IFITH
CTHEMECEELEN D), TEEIUC L ZFESBOOLND Z EHL IR 572,

Ty 58D L7 I22onTid, SEBFICBVWT1IRTBDOFEMAN—ZAML ) BERIZKEL
(N=10, T =4.5, p<.05), Satie®HBTiZ1 BB DEIWEICBVWT MH oL LA,y WD
INEWTEFBLIICR o7 (WTFhdp<.01), EFHFHNZRFTETD 5 Satie DEMIZ TH o5& Y
L7y W) igeyemaie L, EREMN L TR Th 5 Stravinsky DI HICHFH T HEFTR 5, L




FEOXEHERNRIZE§ 5%

~
r ~~
&
O
N o ~
nn ~
ww ..
. °

H

4

&

f T v 1 r T 7 1 T T T 1 f T T
~ - A (-] ~ - A 4 (-] g - - © f’ﬂ L b
z
%
=8
. o ~
" n
s ~
ww
- ©
om .
6 )
e *
4

i

~
_

k~ -~

~£ g

© > §
- [
1oy

na g

-.D\
[ ] - hl ° v
on O ] o ] O—~==t* S ©
i Cantetn g ;- S = gl =y Y O B v
]
3 g QO oo il . oo bng ¥ s g 2 v
—
ct & ” . ” 3 "
o,
O ~ == I o o W L W e ~ ~
= el ey~ Uess=1 " 7 e - -
v T 1
® ¢ O N ® * O N W Y O N ®w ¥ O N ®© v 0 N © v o
o o ~ o o

7 (SCORE)

H]

B S(Satie)
..8.. W E(Stravinsky) 121
(a) TRIAL 1

12)

AJN3NO3IYS

(n=

[Robust]
(Heavy]
(Impetuous]
[Dignified]
[Tender]
[Delicate]
[Quiet]
[Bright]

213

(d) TRIAL 4

(c) TRIAL 3

(b) TRIAL 2

TRIAL1 -4,

ion in

Fig. 2 Frequency distributions and profiles of musical impress
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L. 4RITHOFEBEICIAERELRFHEHENRO ONE D572, Fig. 3 b)obh 5 X I,
ELBIZBVWTRIT2RATLICFHFEMP LA L2720, ARTEORHMENHEE LD LE
AbND, T8N L) LWIHIFBIEIHTHE V) XD LEBENEFEOHRIE. REIZL -
TRETHEEZ L,

7 7
w 6 6
e
g 5 5 LN 2 @
2 ; ; f —0 o f ________ 3 @ g condition
R 27 g 2 & e e *-= E condition
S g W T - ™ 1 .
—8— N condition
T T T T T T T T 1 T
BASE TRAL1 TRAL2Z TRIAL3 TRIAL 4 BASE TRIAL1 TRIAL2 TRIAL3 TRIAL 4
(a) Uneasy (b) Fascinated
7 7 7
w 6 6 6 ./I B O—= -
" v
g s s s =
4 O e 3
3 4 4 ..‘ ", AT T
g 5 N ‘... i1
2 2 T 2 *
&, 1 )
I L] T T T T T T T T 1 ] ] | |
BASE TRIAL1 TRIAL 2 TRIAL 3 TRIAL 4 BASE TRIAL) TRIAL2 TRIAL 3 TRIAL 4 BASE TRIAL1 TRIAL2 TRIAL3 TRIAL 4
(c) Inactive (d) Tense (e) Relaxed
7 7 7
£ . : :
a4 N 4 4
2 o 3 P SE— > S—_— 3
2] gy o - > 2
2 1 e 4 g 14 » = - - = 1
L) T T T T T T T T T - T T T T T
BASE TRAL1 TRALZ TRIAL3 TRIAL 4 BASE TRIAL1 TRIAL2 TRIAL3 TRIAL 4 BASE TRIAL1 TRAL2 TRIAL3 TRIAL 4
(f) Unrest (g) Aggressive (h) Cheerful

Fig. 3 Medians of subjective ratings of feelings during BASE/TRIAL 1—4. (n=12)

T o570 Ly I22onTik, SEHETO1IATHOFEEI N—ZAHMINBARIIKEAL
(N=6, T=0.0, p<.05), HICELHKHD 1 RITEHDFEMIIN—-ZAPWI Y HFRITHE
(N=10, T=0.0, p<.01) TE¢DHALNIIR o7 "WoZzh) Ly EVIHIEENZ 1M B OB
BUIHBWT, BN R EETH S Satie DEMTHRE S, HICHENZETE TH 5 Stravinsky D
WM CHHEISNZEE R D, S50, BEBTLOFEHEHORTHELRE LER, ELMBICS
WTiE T2 Ly EWHTHBOFEMICETICIAENREOONL I EPHL NI o1
(S =10.375, p<.05), THMBEXITHR o725, ARITHOFEMI1IFTE IV IAEL
BWIEFHALIICE 7 (p<.01), 1RITFBETCROLN L) LERENZ FEIC X 2HER
PARTETRBDON R o2 bDEEIONS, EEMLZEFER "Wolh Ly EIHF
B2 HET 2, 20D HBRIIHEN LBV ETILICISTRELTWCEEZ XS, —FS
EBICBWTRATICE AFEMEOBILRBOON e otz TOZ LN LEBNLERTHA
Satie DI 1 BB OBEIEADS "TWo7/2h Lz, EWnHiEghiuie L, B LRI ELTH £
DHFIIFRTHEEZOLNS,

TR, OV TRIFITBEIEBOWTERMOFEMEIM2FH LY IERIIKRENWI LAT
oMk o7 (p<.01), 1[EEDOEEEIZBWTIZ, BENZEFE T 5 Stravinsky DEEMIC
£ oT MBI, LWHEHIMEINLEEZX S, L L 2R THDREIFTEEICARE &S
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MEEIROLNT, Fig. 3 @ IRENTVA L) ICERFICBIIAFEERIRTERLIINREST
BALLTWD, TOZEHhS, HEHEFEDY "B, LW BEZH®RETS EVWIFRIRE
BRI - TERETALEZ LMD,

UEDHRDS, ORBRERIZ 1 E B OB "TWwo7z2) Lz, &) X9 2IEiSEIR R
BEIR., "D oD L7y LI X)) RBRICSHTABEATLZIMAI L., 2510 TBBWER, LW
BEMDOEHLWET 525, 20X LHEIFERNERIET L TRETLI L, OEBN LY
31 OHOBEREENS "Wo72h Ly &) ERBNRPIERR, Dok Ly ik
D BBRITTHBMELBEL, 20X ) LR IENERIEL T /FRTLIE, D2 A4S
BOIZR o7z, BERMOBEIZE - TEBMEBRICRITTEENRLRDL I L0 5, BERRIEE
BEOBRIERT 5 EERBICOWTIE, FIEBOBHICER L BIRSLELZEEZ RS, 7.
EMAEREIIOWTIE, RIZ B8 ) ICHEERCEESEICOWTONRIZERZ#£VELTY
AT AT LRI TYZD, EBROBBNICRITTHEIER R ETI LICX - TRE
THIEPHLPIC R 572 TDE) BRMEDBEVLZREELLONIIONWTIE, 4B EHIZb
LW PLETH A9,

(3) BERDHPHRICRIZTERICOWT

Fig. 4 &/ &H. ERTICBIB 15T EDHREL X RIR L7 79 7HOHEIZ R — X HF
¥YHR 26 OBRLEDEHBREFIYERL T b,

S condition -='®-*=* E condition —{3— N condition
o
I ry
6 o e
[72]
w
G
L S
O 6 ‘e T o
o
-84
'] 0 I 1 | T 1 1 i 4 I 1 ] 1 T 1 1 1 1 1 i 1
12 3 45 123 45 123 45 1 2 3 4 5 (TIME-min)
TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4

Fig. 4 Mean HR changes from base-line period for three conditions. (n=12)
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TRORXEERAT HR IZRITTHBICOWTREET 572002, EBREM (S - E - N) 31T (1
AT~ AF4T) LEEE (19 ~5%) 2BEBRENERL TS 3ERTHIAN LT R o7 £OKR.
AT ERFE (F (3/11) =8.509, p<.005), B DOEZRE (F (4/11) =4.567, p<.005), B &
VEREGLEBHOXEEAPEE TH -7 (F (8/88) =2.434, p<.05), RITOEHEIZON
TiEFig. 4 £, RITEREABIIL 72D o TEEMB L IZ HR PRELIZBA T 5 L v ) RIER &R
LTWABZ ENbhb, THIZHRICKBLEN S X 9 2ERN R ERKESD, EBRABPIZHREA I
BTFLAZOTR W EEZOND, £/, EREGLHRBOXEERAPEE TCH /22 DD,
RITHD HR OEERFIZILICIIEHBEITTOONEES L b, 1 ROXREEHDOTMREL LT,
BEBEMICBIILIBBOBMBRICOVTOBMBBRREEZITL o R, N&M4. SEH TR
DMENEEZETHY (N . F (4/132)=3.589, p<.01; S : F (4/132) =5.250, p<.005), MM
BB S THR AT B E VI By — U BB SLND 2 EDHS IR 5720 — 5 ES&H
TR O RIIEE T3 2 o7 (F (4/132) =1.850, n.s.), Fig.4 % RA &, ELHBTOR
THO HR 1213, Mt cRO O NS & 5 REFMERIZE ) BOVRO LT, Ry —
VERLTOVWBDN b D, FEICLIBRINEN Y-~ OMELX L LT TH20,
Fig. 5 ([ZBFR#REICE b 2 ) HR Lo @R ITHFEH 2R L7,

Fig. 52256 bnb L )i, SEBHTRIGB»S 2HHIIHITHRPROKEIBAIL, £
BOUIFELAIZBL LT E W) BRIVIESEDLNTWEH, NEHTH SEFIILHEETE 2V
A5, BRRIRRBICHEVIRA ICHR B LT b, —F, ELHTIIZD X ) LERVIEILIZERD S
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~~#-=E condition BMO L L ERNLEEICE HR ORD % 9%
1 @ G condi.ti.on 4 B EhER AT, Satie DI D L D LB L T
7 N condition T HR R E T 2 MRS H D EE R N5,
e 27 PERDOBFE T, BRI 2 EEIC L 5 T HR 133
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Fig. 5 Mean HR change among all trials for three WX LT/ EWIEIZ 1 ~ 5 T TOMEM DT 24TV,
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YF-VO—BREERER L, AR -HREFH LIRS F£HTI2BT 248 (W=0.6125,
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HoNb,
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7B O HR (I E RIS RN LBy — U BN T DL DI 572,
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